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COJEPXAHUE

[Tnanupyemble pe3yabTaThl 00yUSHHS

MecTo TUCIMILIMHEI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeTOInYeCcKOe 00eCIIeYeHNnE CaMOCTOSITEIbHON paboThl 00yJarOIUXCs

@DoHJT OIIEHOUHBIX CPEICTB JUIS NPOBEIACHUS TEKYIIEH M NPOMEXKYTOUYHOH aTTeCTalluN
0 IUCIMTUINHE

Y4eOHO-METOJMUECKOE U PECYPCHOE 00eCIeUeHNE TUCIIUTUINHBI

Meroanueckue ykazaHHs IO OCBOCHHIO JUCIUTUIHBI

NudopmanroHHbIe TEXHOJIOTHHU JJIsl OCYIECTBICHUS 00pa30BaTeIbHOTO MPOLEcca 110
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI
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1. IVTAHUPYEMBIE PE3YJIbTATBI OB YUEHUSA

1.1. Heab u 32124 TUCHMILIIHHBI
Henabp ocBoeHHMs AUCHMILINHBI: (OPMUPOBAHME CHUCTEMATH3WPOBAHHBIX 3HAHUN B 00JIACTH
o0mmelt U SKCIepUMEHTAIBbHOW (PU3UKH, (HOPMHUPOBAHHE M COBEPIICHCTBOBAHUE Y CTYJICHTOB HABBIKOB
AKCIEPUMEHTATIBHOM AEATETLHOCTH.
3agaun JMCHUILIMHBI: U3YYCHHE OCHOBHBIX 3aKOHOB MOJICKYJISAPHON (DU3MKH, TPHOOPETCHUE
HABBIKOB OCYIIECTBJIICHHUS y4€OHOTO M HAYYHOTO SKCIICPUMEHTA, OIICHKH Pe3yJbTAaTOB YKCIICPUMCHTA,
MOATOTOBKHA OTYETHBIX MAaTEPHAJIOB O MPOBEJICHHON yueOHO-HCCIIeI0BATEIHLCKON padoTe.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUs
B pe3ynbrare ocBOeHUS JaHHOH NUCIUIUIHHBI Y 00ydarommxcst GOpMHUPYIOTCS CIIEAYIONUE
KOMIICTCHIIHH:
OIIK-1 — criocobeH mprMeHsITh 0a30BbIe 3HAHUS B 00JIACTH (DH3UKO-MAaTEMaTHISCKUX U (WJTH) €CTECTBCH-
HBIX HayK B c(hepe cBoeit MpoghecCHOHATTLHOM JICSTETLHOCTH,

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBbHOM NPOT'PAMMBI

JluctumuinHa BXOIUT B 00s3aTenbHyI0 YacTh bioka 1. «/lucuurmuabl (MOYNN)» U SIBIISCTCS
o0s13aTenbHOM 1 u3ydeHus. s ocBoeHUs AMCUUIIIMHBL «MonekynspHas (u3nKa» UCHOIb3YIOTCS
3HaHUS, YMECHUS U HAaBBIKH, CPOPMUPOBAHHBIC B MPOILIECCE U3YUCHUS CIEAYIOMMNX JUCHUILIHH: «Me-
XaHUKa», «JieMeHTapHas (usukay, «JeMeHTapHas MareMaThka», «MaTeMaTHUeCKUil aHaam3».
OcBoeHHEe aHHOW NUCUUIUIMHBI SBISETCS HEOOXOAMMOW OCHOBOM JI M3YYCHHS] TaKUX JIUCHUIUIMH,
Kak «O0mmii puzmueckuii mpakTHKym», «CriennanbHbIi Gu3ndeckuii mpakTukym», «TeopeTrnueckas
buszukay.

3. OFBEM U COJEPKAHUE JUCHUII/IUHBI
3.1. O0neM TUCHMILIHHDI

[Toxazarens 00beMa JUCIUILIUHBI dopma o0yueHHs
Ounas
O0BEM AUCHUIUINHEI B 3aU4E€THBIX €IUHUIIAX 6
O0BeM IUCUMIUIMHEL B Yacax 216
KonTakTtHas pabora: 122,3
Jlexunu 60
JlaboparopHbie pabOTHI 60
KoHTakTHBIE Yachl Ha MPOMEKYTOYHYIO aTTECTAIIMIO: 2,3
DK3aMeH 0,3
[Tpempk3amMeHaMOHHAS KOHCYIIBTAIIHS 2
CamocrosiTenbpHas pabora 84
KonTtpop 9,7

q)OpMOﬁ npOMexcyTquoﬁ aTTeCTaluun ABJISCTCSA 3K3aMCH B 3 CEeMECCTpC.

3.2.Coaep:xanue TUCUUNIMHBI
o4Has popma 00yyeHuUs

KoaunuyecTBO 4acoB
HanmenoBanue pa3aesioB (Tem)

AUCHHUILIMHBI ¢ KPATKUM CO/AEpPKAHHEM Jlabopa-
Jlexknun TOPHBbIE 3a-
HATHSA
Tema 1. Makpo- U1 MHUKPOCKONTUYECKHUE CUCTEMBI. TE€pMOIUHAMUYECKUN U 5 5
CTATUCTUYECKUHN MOAXO K U3YYECHUIO CUCTEM.




Tema 2. Bayrpennsis sueprusi. CocoOsl ee m3MeHeHus. Pabora u temiora 5 5

KaK (hopMbl 0OMeHa SHepruen MeKIy CUCTEMaMHU.

Tema 3. Annabatuueckuii mporecc. [lonmutponHsiii porecc. TernmoeMKOCTb. 5 5

Byl TENII0EMKOCTEN.

Tema 4. O6paTtumMble U HeoOpaTUMBIE TIpoliecchl. Bropoe Hauano tepMoau-

Hamuku. TermoBble Mammsbl. KITJ[. MpeanbHas temnoBas mammHa. [k

Kapno. Durponus. M3menenue sHrponuu. CTaTUCTUYECKOE HUCTOJIKOBAHUE 5 5

SHTPOIHUU U €€ CBSI3b C TEPMOJMHAMHYECKOW BEPOSTHOCTHIO. DHTPOMUS —

Mepa Gecriopsifika B CHCTEME.

Tema 5. OcHOBHBIE NPEICTABICHUS MOJIEKYJISPHO-KMHETUYECKON TEOpPHUH 5 5

ra3oB. Mneanbuslii ra3. OCHOBHOE YypaBHEHHE KHHETUYECKON TEOPUH ra30B.

Tema 6. Pacnpenenenue ckopocteit mo MakcBemny. MpeanbHblii ra3 BO 5 5

BHEIIHEM MOTeHIMaTbHOM nosie. Pacnpenenenne Makcemia—bonbimana.

Tema 7. bapomerpuueckas ¢dopmyna. bpoyHoBckoe aBmxkenue. CrerneHu 5 5

cBo001bl. Pacnipeienenue sHepruy MoJIEKYII MO CTENEHsIM CBOOOIBI.

Tema 8. SIBnenus mepeHoca B razax. duddysus. TemnonpoBoaHocTs. Bsis- 5 5

KOCTh. BHyTpeHHee TpeHue. TemnonpoBoHOCTb.

Tema 9. Peanibabie ra3pl. YpaBHeHue Ban-nep-Baanbca. M3orepmbl Ban-nep-

Baanbca n nx ananus. BHyTpeHHss sHeprus peanbHoro raza. Dddext xo- ) 5

yisi-TomcoHa.

Tema 10. CBolicTBa KUIKOTO COCTOSsIHUS. [l0OBEpXHOCTHOE HATSHKEHHE KU /JI-

kocteil. CmaumBaHue, HecMauuBanue. Kamwinspuoele ssienus. dopmyna 5 5

Jlamnaca.

Tema 11. da3oBbie mepexoibl MEPBOTO U BTOPOro poxaa. Ypasuenue Kia- 5 5

neripona-Knaysuyca. /luarpamMmma cocrosinus. TpoliHas TOYKa.

Tewma 12. TBepable Tena. Yrpyrue cBoiicTBa KpuctauioB. Kpucramiueckue 5 5

penreTku, uX TUMHL. JledekTrl B KpucTaimax. JKujaKue KpuCTauibl.

HUtoro 60 60
4. YYEBHO-METOJINYECKOE OBECITEYEHUE CAMOCTOSTEJBHOM PABOThHI
OBYYAIOIIUXCSA
Tembl 1o camo- | U3yyaemsblie BO- Koimmue- | ®opmbl camo- | Meroauye- Dopmbl

CTOSITEJILHOTO NPOCHI CTBO 4Ya- CTOSITEILHOMI cKHe odec- OTYETHO-

U3ydeHust COB padoThI nevyeHust CTH
1.Ilonstne TteMm- | Kanopumerpus. 4 Koncmekt [11, 2], [7], JHoxknan
nepaTyphl. TepmomeTphl [8]
2.0cHoBHI TepMoO- | [IpumeHeHune mnep- Koncmekr, pe- [11,[2], [3], | Homarnee
nuHamukd. [lep- | Boro Hauanma Tep- HICHUE 337124 [5] 3a7laHue
BOC HAUYaJO Tep- | MOJUHAMUKH K 4 [3] 5.69,
MOJIVHAMUKH. TepMOIMHAMUYE- 5.76, 5.87.
CKHMM Ipoleccam
3.PabGora um Tem- | Pabota u Kommye- Koncmekr, pe- [11,[2], [3], | Homarunee
7m0Ta Kak (OPMBI | CTBO TEIUIOTHI KaK LIEHUE 337124 [5] 3a/1aHne
oOMeHa sHeprueil | GyHKIUS Mepexo- 4 [3] 5.73,
MEXJy CHUCTE€Ma- | 1Ja CHUCTEMBbI U3 5.77, 5.89.
MHU. COCTOSIHUSI B CO-
CTOSIHUE
4 1Tuxnnveckue TerutoBbie Maru- Koucrmekr, pe- [11,[2], [3], | Homarunee
npoueccel. Bto- | HBl.  WpaeanbHas LIEHUE 337124 [5] 3a/1aHne
poe Havajgo Tep- | TeIioBas Mallu- 4 [3] 5.198,
MOJIUHAMUKH. Ha. [{ukn Kapno 5.200,
5.206.




5.Ilonstue  2H- | 3MeHeHHEe — 3H- Koncmexkr, pe- [1],[2], [3], | Homarmnee
TPOIMMU TEPMOAM- | TPOIMU TPU pa3- LICHUE 33124 [5] 3aJjaHue
HAMHYECKOW CH- | IMYHBIX  TEPMO- [3]
CTEMBI. JTMHAMHAYECKHX 5.221,5.223
nporieccax
6.TermmoemkocTs. | Buabl  Temnoem- Koncmexr, pe- [1],[2], [3], | Homarunee
KocTel. YpaBHe- IHIEHHUE 33129 [5] 3aJaHKe
Hue Maiiepa [3]
6.19,6.20,6.
24
7.0OCHOBHBIE H3omporieccsr. Koncmexkr, pe- [1], [2], [3], | domarunee
MIPEICTABICHHUS ['a30BbIC 3aKOHBI, IICHUE 3a/1a4 [5] 3aganue [3]
MOJICKYJISIPHO- rpadudeckoe 5.90, 5.91.
KUHETHUYECKOHN MPEACTaBJIEHHUE.
TEOpHUHU rasos.
Wneanbueiii ras.
8.Pacmipenencuue | bpoyHoBckoe Koncmekr, pe- [1], [2]. [3], | domarunee
MOJICKYJI Ta3a IO | JBH)KCHHE IHICHUE 3a/1a4 [5] 3aganue [3]
ckopoctsm. Unme- 5.98, 5.99,
QTbHBIA Ta3 BO 5.101.
BHCIITHEM TTOTEH-
UaJIbHOM  TIOJIC.
Pacnipenenenue
Makcsemia -
boapnmana. ba-
pomeTpHuyecKas
dbopmyna.
9.Pacnpenenenne | CteneHu cBOOOIBI Koncmekr, pe- [1], [2], [3], | Homaminee
SHEPIUU MOJIEKYII LIEHUE 3a7a4 [5] 3ananue [3]
110 CTEIEHSAM CBO- 5.113,
OOIbL. 5.126,
5.128.
10.4Bnenus  me- | Juddy3us Koncmekr, pe- [11,[2], [3], | Homarnee
peHoca. IICHUE 3a/1a4 [5] 3ananue [3]
5.149,
5.150,
5.153.
11.BuyTpeHHee Bsi3kocCTb. Koncnekr [1], [2], [3]. Joxman
Tpenue.  Teruio- [5]
POBOJHOCTb.
12.PeanbHble Ta- | Mozgens peabHO- Koncmekr. Pe- [11,[2], [7], | Homarunee
3pl.  YpaBHEHHE | TO rasa. YpaBHe- IICHUE 3a/1a4 [8] 3aganue [3]
Ban-nep-Baanbca. | HHE  cocTOsHUSA 5.149,
pealbHOTO Ta3a 5.150,
5.153.
13.BuyTpeHHsis BuyTpennss Koncnekr [1], [2], [7]. Joxian
SHEPTHsl pealibHO- | SHEPTUsT PeabHO- [8]
ro rasa. rO rasa.
14 KunaxoctH. CmauuBaHue, He- Kowcrmekr, pe- [1], [2], [3], | Homaminee
[ToBepxHocTHBIE | cmMauuBanue. Ka- IIICHHE 3a/1a4 [5] 3ananue [3]
SIBJIEHUSI B JKWJ- | MWUISPHbBIC SIBJIE- 7.40, 7.44,
KOCTSIX. HUSL. 7.48




15.®a3o0Beic  me- | YpaBHenune Koira- Koncmexkr, pe- [1], [2]., [3], | domarumee
pexoapl TMEpBOTO | MepoHa- IICHHE 3a/1a4 [5] 3ananue [3]
¥ BTOPOTO poja. Knaysunyca. JIna- 6 8.1, 8.3,
rpaMma  COCTOS- 7.13, 7.15.
HUSL. Tpoiinas
TOYKA
16.TBepasie Tena. | MonekyiIspHOe Koncmexkr, pe- [1], [2], [3], | domarunee
CTpOCHHE  TBEp- 5 IICHUE 3a/1a4 [5] 3ananue [3]
IIBIX TEJI 8.5, 8.7,
8.9.
17.Yupyrue Kpucrammorpadus Koncmexkr, pe- [1], [2], [3], | Homarinee
CBOWCTBA  KpH- 5 IICHUE 3a/1a4 [5] 3ananue [3]
CTaJUIOB 8.13,8.14,8.
16
18.Kunkue kpu- | Kmaccuduxarms, Koncmekr [1], [2], [7], Joknan
CTaJLIBI TEIJIOBBIE  CBO¥i- 5 [8]
CTBa, TOJIUME30-
Moppuzm
HUtoro 84

5. ®OHJI OLIEHOYHBIX CPEJACTB JJ51 TMPOBEJAEHMSI TEKVYIUEA W©

IMPOMEXYTOYHOM ATTECTAIIMHA MO TUCIATIJIMHE

5.1. Ilepevyenb KOMIIETEHIMIT C YKA3aHUEM 3TaNoOB X (popMUpPOBaHMS B Mpouecce 0CBOCHUS 00-
pa3oBaTebHOM NPOrpaMMBbl

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Otarnbl GopMUpPOBaHUS

OIIK-1 — cnocobeH mpuMeHsTH 0a30BbIe 3HAHUS B
obmacti (puU3MKO-MaTeMaTHYeCKMX M (WJIM) ecTe-
CTBCHHBIX HayK B cepe cBoell mnpodeccuoHaNbHOM

JIeITEIIEHOCTH;

1. Pabota Ha yueOHBIX 3aHATHUSX.
2. CamocrosrenbHas paboTa.

5.2. Onucanue nokasaresieil 1 KPpUTEpHEB OLIEHUBAHNSI KOMIETEHIM HA Pa3JIMYHBIX ITaNax ux
¢hopMupoBaHusi, ONHCAHHE NIKAJ OLIEHHBAHHUS

Oue- | YpoBenb | Drambl hopmu- Ornucanue Kpurepun [xana
HUBa- | chopmu- pOBaHUS IoKa3aTeleu OIICHUBAHUS OIICHH-
eMbIe | POBAHHO- BaHUs
KOM- CTH

MeTeH

TEH-

J197051

OIIK- | IToporo- 1. Pabora Ha | 3HaThL OCHOBHBEIE MozeilH 3ama4 | Ilocerienue, 41-60
1 BBII yueOHBIX 3aHfA- | B paMKax JIUCUUIUIMHBI C Yyde- | JOKIaJ, perie-

THSIX.
2. Camocros-
TenbHass pado-
Ta.

TOM UX TpaHuI] IPUMEHUMOCTH;
yMETh TPaMOTHO HCIIOJIb30BaTh
B MpodecCuOHAIBHON AesTeNb-
HOCTH 0a30BbIe 3HaHUS (QyHa-
MEHTAJIbHBIX Pa3/IelIOB MaTeMa-
THKH, CO3/1aBaTh MaTeMaTH4de-
CKH€ MOJIENIA THITOBBLIX Mpodec-
CHOHAJIBHBIX 3a7a4 W HHTEP-
MPETUPOBATh MOIYYEHHBIE pe-
3yJAbTaThl C YYETOM TPaHHII
MIPUMEHUMOCTHU MOJIeNIen

HUEC 3a1a4, 10-
MalIrHee 3aja-
HHUC, DK3aMCH

7




[TponBu- 1. Pabora Ha |3HaTh ocHOBHBIE MoaenH 3axau | Ilocemenue, 61-100
HYTBIN y4eOHBIX 3aHf- | B paMKax AMCUUIUIMHBI C yde- | JOKJal, pele-
THUSAX. TOM HMX TPaHMII IPUMEHUMOCTH; | HHE 3a/a4, J10-

2. Camocros-
TeabHas pabo-
Ta.

YMETh TPaAaMOTHO HCIIOJIb30BATh
B IIPO(ECCHOHATILHON AeATelb-
HOCTH 0a30BbIC 3HAHUS (QyHIA-
MEHTAJIbHBIX pa3/eioB MaTeMa-
THUKH, CO3/1aBaTh MaTeMaTh4de-
CKHE MOJIEJIN TUIIOBBIX Mpodec-
CHOHAQJIBHBIX 3aJ]ad W HHTEP-
IIPETUPOBATh IOIYYEHHBIE pe-
3yJIbTaThl C YYETOM TPaHUI]
IIPUMEHUMOCTH MOJIEIeH

BJIAJIETh METOJaMHU HCIIOJIb30-
BaHUS B IpOo(eCCHOHATBHON
JEeSITeIbHOCTH 0a30BbIX 3HAHUN
(GyHIAMEHTAJIBHBIX  Pa3JeoB
MaTeMaTHKHU JUIsI CO3/aHUS Ma-
TEMAaTUYECKUX MOJeNe Tumo-
BbIX NMPO(ECCHOHAIBHBIX 3a/1a4
U MHTEPIpEeTal NOIYyYEHHBIX
pe3yJIbTaTOB C y4Y€TOM TI'paHUI]
IPUMEHUMOCTH MOJIeIeH

MalrHee 3a1aa-
HHUEC, DK3aMCH

5.3. TunoBbie KOHTPOJIbHbIC 32/IaHUS] WIN HWHbIe MaTepHaJbl, HeO0OXOAUMBbIEe 1JIs1 OLEHKH 3HAa-
HUi, YMeHU, HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XaPAKTEPU3YOIIHUX ITANBI (POPMHUPOBA-
HHSI KOMIIETEHIMH B Npolecce 0CBOEHUs 00pa30BaTeIbLHOM POTrPaMMbI

CaMocTrosTelbpHas

Tema 3ansTHS Ay, 3aHsTHS paboTa(gomariaue
3aJIaHus)

YpaBHEHHUE COCTOSIHHS UICATBHOTO ra3a. [1] 11-2,11-3,11-8,11-12, | [2] 5.10, 5.20, 5.25,
11-14, 11-20, 11-22. 5.28,5.29, 5.79.

[epBbIii 3aKOH TEPMOJMHAMUKH M €T0 TPHU- [1] 12-1, 12-2,12-5, 12- [2] 5.69, 5.76, 5.87,
MEHEHHE K M30ITPOIIECCaM. 8,12-10,12-15 5.73,5.77,5.89

Cxopoctu Monekyn. Pacnipeaenenue ckopo-
crer mo Makcaeiny.

[1] 13-15, 13-16.

[2] 5.98, 5.99, 5.101

OCHOBHBIE YpaBHEHHS] KHHETUYECKOH TE€O-
pHUH razoB

[1]13-5, 13-6, 13-7.

[2]5.90, 5.91.

Ymcaa CTOTKHOBEHUH MOJIEKYI MEXIY CO-
00l U CTeHKOM cocy/a, CpeaHss AJIMHA CBO-
60/1HOTO TIpOoOEra MOJICKYI.

[1]13-18, 13-20, 13-21, 13-
23.

[2]5.113, 5.126,
5.128.

SIBnenue MEpeHOCA B rasax.

[1]13-23, 13-24, 13-25.

[2]5.149, 5.150,

5.153.
Tennossie Mammubl. Koaddunuent nones- [1] 18-18, 18-19. [2] 5.198, 5.200,
HOTO JICHCTBUS. 5.206

3HTpOl’II/I$I 1 €€ UBMCHCHUC.

[1] 18-6, 18-8, 18-9, 18-10.

[2] 5.221,5.223

Peanbnble ra3el. YpaBuenue Ban—nep—
Banbca. Kputnueckoe coctosiaue.

[1]14-2,14-3,14-9,14-11,
14-12

[2] 6.4, 6.7, 6.19,
6.20, 6.24

Kunkoctu. [ToBepxHocTHOE HaTsxeHue. Ka-
MMWUIPHBIE SIBICHUS.

[1]15-3, 15-7, 15-9

[2] 7.40, 7.44, 7.48

@da30BbIE IEPEXOBI.

[1]18-13, 18-14.

[2]8.1, 8.3, 7.13,
7.15.




BapuaHT npakTu4eckoro 3aHATHS
1. TIposectu aHanu3 u U300pa3UTh NMPEACTABICHHBIC IIUKIIbI B OCTAJIbHBIX CHCTEMaX KOOPAUHAT.

| I | V_’i

T,K T,K

2. Ha nHe npyna Belaenuiics my3slpek raza quamerpom 4 mMMm. Ilpu nmoabseme 3TOro mysbIpbka ¢
IIOBEPXHOCTHU BOJBI €ro quamerp yBesnuumicd B 1.1 pasa. Haiitu rinyOuny npyzaa B JaHHOM MecTe. AT-
Moc(hepHOe TaBIeHUEe CUUTATh HOPMATIBbHBIM, ITPOLIECC PACIIMPEHUS I'a3a H30TEPMUUECKUM.

3. Bapomerp Toppuuemn naeT HEBepHBIC MMOKA3aHUS BCIEICTBUE MPUCYTCTBUS HEOOIBIIOTO KO-
JMYEeCTBa BO3AyXa HaJ cTosioukoM prytu. Ilpu naBiaenuun 755 mm pT cr Gapomerp nokasbiBaeT 748
MM PT CT, a ipu 740 MM pT CT OH TOoKa3biBaeT 736 MM pT cT. Haiitu ;ymmHy TpyOKHm GapomeTpa.

4. TlopuHeBol HacOC MPU KaXKJAOM KayaHUU 3aXBaTbIBaeT 00beM Lg Bo3ayxa. Ilpu oTkauke 3TUM
HacocoM u3 cocyna oorema V Hacoc coBepiini N kayaHuil. HauanbHOe JaBieHne BHYTpU cOCyla Po
U paBHO aTMOc(epHOMy. 3aTeM APYroil HACOC C TEM K€ paboYrMM 00bEMOM Lo Hayall HarHeTaTh BO3-
IyX U3 aTMocdepbl, COBEpIIUB Takxke N kauaHuil. Kakoe naBieHue ycTaHOBUTCS B cocyre?

5. IIbUIMHKH, B3BELICHHBIC B BO3ayxe, HMeoT Maccy 107°r. Bo ckoibko pas yMEHBIIHTCS HX
KOHILIGHTpalus IpH yBeauueHuu BoicoThl HAa 10M? Temnepatypa Bo3nyxa 300 K.

6. HaiiT m3MeHeHue BBICOTHI, COOTBETCTBYIONIEE n3MeHeHHIo naBieHus Ha 100 1a na HekoTopoi
BBICOTE OT NOBEPXHOCTU 3emuid, rae temneparypa 220 K, nasnenue 25 klla.

7. A30T HaXOJUTCSI IPU HOPMAJIbHBIX YCIOBUAX. HaliT 4nClIO CTOJKHOBEHUH, UCIIBITHIBAEMBIX B
CpPEIHEM Ka)KJI0M MOJIEKYJION 3a | ¢, 4nCII0 BCeX CTOJIKHOBEHMM MEXIy MOJEKyJaMu B 1 cM® exece-
KYHJHO.

8. B pesynbTaTe HEKOTOPOTO Mpolecca BA3KOCTh MICANBHOIO ra3a yBeIMYMIach B 2 pasa, a Ko-
s urment muddysun - B 4 paza. Kak 1 Bo CKOJTBKO pa3 M3MEHWIOCH JaBJieHUE Ta3a’?

9. Bonopon cosepuiaer mukin Kapno. Haiitu KITJ nukna, ecnu npu agpabaTHuecKoM pacuiupe-
HUU a) 00bEM Ta3a yBelnuuuics B 2 pasa; 0) 1aBleHUEe YMEHBIIWIOCH B 2 pa3a.

10. Haiiti uamMenenue BHyTpeHHeH sHeprun 1 MO HIeaTbHOTO OHOATOMHOTO Ta3a , U30-
Oapuuecku pacmmpusIierocsi ot oobema 10 11 10 oobema 201 npu JaBICHUU 5 aTM.
11. Kakyro ckopocTh JoMKHA UMETh CBUHIIOBAS MYJIsl, YTOOBI MMPU yaape O CTaIbHYIO IUTUTY

oHa pacruiaBuiack? Temmneparypa mynu 27 oc, TeMIiepaTypa IUlaBiIeHUsT CBUHIA 327 oc, ylenbHas
TeruioTa TiaBneHus ceuHma 11,73 kJx/kr, ynensHas Temnoemkocts 0,13k /x/krK.

12. B cocyne emkocthio 10 1 HaxoauTcst KUCIopoa o AaBieHueM latM. CTeHKH cocyna
MOTYT Bbliepkath AaBieHue A0 10 atm. Kakoe makcuManbHOE KOIMYECTBO TEIJIa MOXKHO COOOIIUTH
razy?

13. Haiitu nmpupamienue sutponuu yriaekucioro raza CO; B pacuere Ha | MOIb MpHU yBe-
JUYEHUU ero TeMIepaTypbl B 2 pa3a, €clid MpOoIlecc HarpeBaHUs a) U30XOpUYECKHil, 06) n3obapuue-
ckuil. ['a3 cuurtarh uacanbHbIM.

14. Haiitu npupaiienue sHTponuu 2 MoJiel UAeaaIbHOro rasa ¢ nokasarenem aguadartsr 1.3,
€CIIi B pe3ylibTaTe HEKOTOPOro mpoiiecca 00BeM Ta3a yBeTUYMIICS B 2 pasa, a JaBJICHUE YMEHbIIH-
JI0Ch B 3 pasa.

15. 1 Monb HEKOTOpOTO Ta3a HaxoauTcs B cocyae oobemom 0.25 . [Tpu Temmneparype 300
K ero naBnenue 9 arm, a npu temnepatype 350 K - 11 atm. Halitn moctostnable Ban-aep-Baanbca s
9TOrO rasa.



16. BepTtukanbHblil Kanwuigsp ¢ BHYTpeHHUM auameTpoMm 0.5 MM morpys3uiu B BOJY Tak,
YTO JJIMHA BBICTYNAOIIEH HaJ IOBEPXHOCTBIO BOJIBI €0 YacTH paBHa 25 mM. Halitu paguyc KpuBHU3HBI
MEHHCKA.

17. Ha nHe cocyna ¢ pTyThio umeercs kpyrioe orBepctue auamerpoM 70 mxm. Ilpu xakoit
MaKCUMaJIbHOU TOJIIIMHE CJIOSl pTYTH OHa ellle He OyJeT BBITEKAaTh Yepe3 3TO OTBepcTHe?

Cnucok BOIpocoB K 3K3aMEHY

1. MonexkynsipHO-KMHETUYECKHE MPEICTaBICHHs O ra3ax. /laBieHue B ra3ax, OCHOBHOE ypaBHE-
HUE MOJIEKYJIIpHO-KMHETHYecKkoi Teopuu (B popme Kiaysuyca).

2. M3orepmuueckoe pacmupeHue raza. M3orepMuueckas CKUMaeMOCTh. 3akoH boumsa—
Mapuorra.

3. N3obapuHoe pacmupenue raza. Koadgdunuent oobemaoro pacmupenus. 3akoH ['eit-Jlroccaka.

4. N3oxopHblii mporecc B razax. Tepmudeckuii koapduuueHT nasnenus. 3akon Hlapas.

5. Wneanpuslii ra3. Tepmuueckoe ypaBHEHUE COCTOSIHUS (BBIBOJI HA OCHOBE Ta30BbIX 3aKOHOB).

6. BbIBO/I ypaBHEHHS COCTOSIHUS UICANBHOTO ra3a U3 MOJICKYJISIPHO-KUHETUYECKON TEOpUH.

7. CpenHsisi KUHETHUYECKas SHEPrusi MOJIEKYJ ra3a, BHYTPEHHSSI JHEpPrusi B MOJEKYJSPHO-
KUHETHUYECKON TEOPUH.

8. Teopema 0 paBHOMEPHOM pacCIpeleleHUH SHEPruu MO CTEHeHsM cBOOOnbl yacTuil. CBS3b
BHYTPEHHEH HEPTUU U TETFIOEMKOCTH C YUCIIOM CTETIEHEH CBOOOBI YACTHII.

9. Hzmepenue ckopocteit Mmonekyn raza. Oneitel HTepHa.

10. @yukuusa pacupenenenns Makcsesia. Pacnipenenenne Makceseia—Dboiibiimana.

11. Pacnpenenenue bonsimana. bapomerpuueckas popmyina.

12. @uyKTyaluy B U€aIbHOM rase.

13. CBs13p BHTPONIMHU C TEPMOAMHAMUYECKON BEpOSITHOCTBIO. Dopmyna boibsimana.

14. CronkHOBEeHHsT 4acTuI] B Ta3ax. OD(Q(GEeKTUBHOE CEUYEeHHE M KUHETUYECKUU THaMEeTp
CTOJIKHOBEHHUS, CPeJHUE JJIMHA U BpeMsl CBOOOJHOIO Ipo0Oera 4acTHil.

15. SBnenus nuddy3un, TEIUIONPOBOJHOCTH U BHYTPEHHETO TPeHHS (BA3KOCTH). ONIBITHBIC
3aKOHBI, OIIUCBIBAIOIINE ITH SBJICHUS.

16. SABnenue nuddy3un B razax, MOJIEKYIIPHO-KUHETUYECKUE MTPEICTABICHHS 00 3TOM SB-
JIeHUH, CBsI3b K03 durmenta nupy3suu ¢ KHHETUYECKMMHU NTapaMeTpaMH rasa.

17. SIBieHue TErIONpPOBOAHOCTH B ra3ax, MOJIEKYJISIPHO-KMHETUYECKUE MPEACTaBIECHUs 00
3TOM SBJICHHH, CBSI3b KO3 (PUIIMEHTA TETJIONPOBOJHOCTH ¢ KUHETHYECKUMH BETMYMHAMU Ta3a.

18. SIBneHune BHYTpEHHETo TPeHUs (BA3KOCTH) B razax, MOJEKYJIIPHO-KMHETUYECKUE MPe-
CTaBJICHUs 00 3TOM SIBIIEHHH, CBSI3b KO3(ppUllMeHTa BA3KOCTH ¢ KHHETUYECKMMHU NTapaMeTpaMHu rasa.

19. SIBneHus nepeHoca B ra3ax Ipy HU3KHUX JaBJICHUSAX, BAKYYMHbBIE SIBJICHUS.

20. TepMonnHaMuyeckasi cucteMa, napameTpel COCTOSIHUSA. VIcXOqHbIE TOJIOKEHUS, «HYIIE-
BOE Hayauo» TepMoauHamMuku. Temmneparypa.

21. [lepBoe Hauaso TepMOAMHAMUKUA. BHYTpeHHSs sHeprus Kak QyHKIus coctosiHus. Pa-
00Ta, TEII0Ta ¥ TEMII0OEMKOCTh CUCTEMBI.

22. TennoemMkocTh cucTeMbl. YienbHas U MOJIsIpHas TerioeMkocTu. Temnoemkoctu Cp u
Cv, CBSI3b MEXKTy HAMH.

23. TepMuueckoe M KaJlopUueCKOEe ypaBHEHMsS cocTosHUs. llepBoe Hauano M ypaBHEHHs
COCTOSIHUS JIJIs1 M/IeaIbHOTO Trasa.

24, W3oTepmuueckuii mporecc B ujealbHOM rase. MizMeHeHne BHyTpeHHeH 3Hepruu, padbo-
Ta ¥ TEIJIOTa IIPHU 3TOM Ipoliecce.

25. W30xopHBI Tpoliecc B MACAIBbHOM rase. M3MeHeHne BHYTpeHHEN »Hepruu, padbota u
TEII0Ta IPU ITOM IpOLECCe.

26. N306apHblil poriecc B UaealnbHOM Tasze. M3MeHeHue BHYTpEHHEW sHepruu, padbora u
TEII0Ta IPU ITOM IpOLECCe.

27. AnmabatHbIH Tipolecc B uaeanbHOM rasze. YpasHeHue [lyaccona. Mi3MeHneHnue BHyTpeH-
Hel sHepruu, padoTa u TeIIoTa MPH 3TOM IMPOILIECCe.

28. ITonuTpomnHelii npouecc. Y paBHEHUE MOJIUTPOIIBI, TI0KA3aTENb OIUTPOIIBI.
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29. Bropoe Havano TepMoAMHAMUKY I paBHOBECHBIX IMpolieccoB. TemmepaTypa U 3HTPO-
TS

30. OO6parumbie 1 HeOOpaTUMBIE MPOIECChl. BTopoe Havyao TepMOAMHAMUKH JJIsI HEpaB-
HOBECHBIX npoueccoB. HepaBencrBo Kiaysuyca.

31. Bropoe Hauano TepMOAMHAMMKHM I HEPABHOBECHBIX IpolieccoB. HepaBeHCTBO
Knaysuyca u Bo3pacTaHue SHTPOIIHH.

32. Kpyrossie npomeccel. [lpuBenennas teriora u paBeHcTBo Kiaysuyca. DHTponus kKak
(GyHKIUS COCTOSHUSI.

33. Tperbe Hawamo TepmoauHamuku (Teopema HepHcra). HemocTHyKUMOCTh aOCOFOTHOTO
HYJISL TEMIIEPATypPHI.

34. YcnoBus TEPMOAMHAMHYECKOTO PABHOBECHSI.

35. Bayrtpennss sueprus peanpHoro rasa. Oddekrt [xoynsi—Tomcona. CxxuxeHUE Ta30B.

36. PeanpHbIe ra3pl. DKCIEpUMEHTATBHBIE H30TEPMBI peanbHOro raza. O6macts nByx(das-
HOM CHCTEMBI, OTIIMYHE €€ CBOMCTB OT CBOMCTB UA€aIbHOro raza. Kpuruueckoe cocTosHUE.

37. VpaBuenue Bau-gep-Baanbca u kpurnueckoe cocrosinue. CBsi3b MOCTOSHHBIX BaH-
nep-Baanbca ¢ KpUTHYECKMMH U MOJIEKYJISIPHBIMH ITapaMeTpaMHu.

38. XKuakocTs Kak arperaTHoe cocTosiHuE BemecTBa. CTerneHb yrnopsa04YeHHOCTH YacTHll,
XapakTep TEIIOBOTO JBUKEHHUSI, MJIOTHOCTh, CXKUMAEMOCTh, BI3KOCTh KHJIKOCTH.

39. da30BbIil TEpexoa KUAKOCTh-map. Temnora mepexona, ypaBHeHue Kiamedipona—
Kiaysnyca.

TeMnbl noKJ1ag0B

1. IloBepxHOCTHBIN Ci10M XUAKOCTH. [IoBEpXHOCTHOE HATSYKEHUE, SBJICHUE CMAYMBaHUS.

2. JlaBneHue noja UCKpHUBIEHHOH noBepxHOCThI0. Popmyna Jlamnaca. KanumispHsle sBieHus.

3. ®a3pl ¥ KOMIOHEHTHI. PacTBOpBI, MX XapaKTEPUCTHKH, TEIJIOTa pacTBopeHus. OcMoc, 3aKOH
Bant-T'odda.

4. bnwxHUN 1 JalbHUN TOPSAOK B KUIAKOCTSX M TBEPABIX TEIaX

5. dazoBble nepexoabl KpUCTALI-KUAKOCTh-TIap. TemnoThl nepexo10B, ypaBHeHus Kiianeiipona —
Knaysnyca.

6. IIpaBmiio ¢a3 ['m66ca. da3oBas quarpamMma (Auarpamma COCTOSHUIM) KpUCTAT-KUIKOCTb-TIap.
TpoliHas Touka.

7. TeroBble CBOWCTBA KPUCTAJUIOB, BHYTPEHHSISI SHEPIHsl U TEMJIOEMKOCTb, 3aKOH JIIoJIOHra U
[Ttn.

8. Knaccuueckast Teopus TEIUIOEMKOCTH KPHCTAIJIOB M 3JEMEHThl KBAHTOBBIX IPEICTaBICHUM.
Mopenu Ditamreiina u J{ebas.

9. Kunkue kpucramibl, kiaccuukanus 1 0COOEHHOCTH (PU3NUYECKUX CBOMCTB.

5.4. Meroanueckne MaTepHaibl, ONpeNe/sIiOIe NMpoueaypbl OLCHUBAHMSA 3HAHWW, YMEHMI,
HABBIKOB M (MJIM) ONBITA JAEATENbHOCTH, XapAKTEPHU3YIOIIHUX ITanbl (JOPMUPOBAHUS KOMIIETEH-
1107078

OneHuBaHUE CTENEHM OCBOEHUS OOYYalOIIMMHUCA AWCLUUIUIMHBI OCYIIECTBIISIETCS HAa OCHOBE
«ITonmo>xxenue o GaILHO-PEUTHHIOBOI CUCTEME OLIEHKU yCIeBaeMOCTH CTyAeHTOB MI'OVY».

ComnocTaBUMOCTh PEUTHHTOBBIX MOKA3aTeNeH CTyIEHTa MO Pa3HbIM IUCIUIUIMHAM U bamibHO-
PEUTHHTOBOW CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJEHTOB OOECHEeUMBACTCA NMPUHATHEM €IMHOTO Me-
XaHW3Ma OLIEHKU 3HAHUU CTYJEHTOB, BBIPRXXEHHOI0 B Oajuiax, corjacHo kotopomy 100 6aioB - 310
MIOJTHOE YCBOGHME 3HAHHWM M0 Yy4eOHON AMCHUILIMHE, COOTBETCTBYIOIIEe TpeOOBaHUAM y4yeOHOM mpo-
IPAMMBI.

MaxkcuManbHBIN pe3yabTaT, KOTOPBIA MOXET ObITh JOCTUTHYT CTYAEHTOM IO Kakaomy u3 bio-
KOB peiTrHroBoi onenkn — 100 Gaos.

OtBer oOyuaromierocsi Ha K3aMEHE OLIEHHUBAeTCs B Oajlax C Y4eTOM IIKalbl COOTBETCTBHSA
PENUTHHIOBBIX OLIEHOK MATHOAIBHBIM OLEHKAM.

| Ouenka no 5-6ampHOl cHCTEMe | Omenka mo  100- |
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OayIbHON CUCTEME
5 | oTIM4HO 81100
4 | xopomio 61 - 80
3 | yIOBJIETBOPUTEILHO 41 - 60
2 | HEYJIOBJIETBOPUTEIHLHO 0-40

B 3adeTHO-3K3aMEHAIIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHMXKKY BBICTABIISIIOTCS OLICHKH IO Ts-
TUOAJUIBHON 1IKaJle U PEUTUHIOBBIE OLICHKH B OalIax.

[Ipu mony4eHHUH CTYyIEHTOM Ha SK3aMEHE HEYJOBIECTBOPHUTEIBHON OIICHKH B BEJIOMOCTH BBI-
CTaBIsieTCA pEeHTHHIOBas OlleHKa B Oamnax (<40 6ayioB), COOTBETCTBYOMIAS (DAKTUYECKUM 3HAHUSAM
(oTBETYy) CTyIIEHTA.

Kputepun orneHku 3HaHUN CTYACHTOB B paMKaxX KaKIOW y4eOHOW MUCHMIUIMHBI MM TPYIII
JUCLUIUIMH BbIpaOaThIBAOTCA MPENoJaBaTeIsIMU COIJIaCOBAaHHO Ha Kadeapax YHHBEpCUTETa UCXOMs
13 TpeboBaHUil 00pa30BaTEIBHBIX CTAHIAPTOB.

IIponenypa onieHMBaHUs 3HAHUM U YMEHMH COCTOUT U3 CIEAYIOIUI COCTaBHBIX 3JIEMEHTOB:

1) yder mocemaeMocTy JCKIMOHHBIX U JIAOOPATOPHBIX 3aHSITUH OCYIIECTBISICTCS 1O BEJIOMOCTH,
IIPEJCTAaBICHHON HUXe B (hopMe TaOIUIbL;
2) TEKyIIUil KOHTPOJIb: BBIIIOJHEHUE JOMAIIHEH paboThl, KOHTPOJIb PELICHUS 3a/1a4.

MockoBCcKHIi TOCY1aPCTBEHHbIN 00J1aCTHOM YHUBEPCUTET
BexomocTth yuera nocemeHnust

Du3nKo-MaTeMaTH4eCKui PaKyJbTeT
Hamnpasnenne: ®usuka

JIucumIinHa:
I'pynma Ne
[IpenonaBatens:
Ne | damuans U.0. ITocemmenne 3ansaTuit Htoro
/1 | CTyAeHTa %
1 2 |3 O I 18
1 + |- |+ - + 61
2 - + |+ + + 66

MockoBckuii rocy1apcTBeHHbIH 00J1aCTHOI YHMBepPCUTET
BexoMocTh yyera TeKkyuen ycneBaeMoCcTH
Pu3NKO-MaTEeMATHYECCKHH (PaKyJIbTET
Hamnpasnenue: ®usuka

JucuunnmHa:
I'pynma Ne
[IpenonaBarens:
Ne [Damu- CymmMma GamioB, HaOpaHHbIX B ce- |Otmerka|llogmuce| O6- | Hrorosas |Iloamuck
n/ |muast 1.O. MecTpe 00 7K3a- | mpemno- | mast OIICHKA pero-
I [Toce- | o- |Pemenne| Jomam- | MCEHE AaB. | CYM= [[ud| IIpo- |HAaBATCIA
menne | knan | 3amay | meesa- | 4050 Ma | pa | mmck
NaHue | OA/IOB oaJ-
no 10 J10B
1o 20 oaoB |o 10 Ho
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oai-
JIOB

OayuioB | 1o 10 OaJu10B 100

oan-
JIOB

Hlkana u KpuTepuu OLeHUBAHUS MOCEIAEMOCTH

YPpoBHH OLICHUBAHUA Kpurepuu oueHnBaHus babl

Buicoxuti( omnuuno) Ecau crynent noceruit 81-100% ot Becex 3aHATHI. 16-20

Onmumanvuwiii( xopowo) | Ecau crynent nocerun 61-80% oT Bcex 3aHATHH. 11-15

Yooenemsopumenwvhoiii Ecau crynent noceruit 41-60% ot Bcex 3aHATUI 6-10

Heyooenemsopumenwvnuiii | Ecnu crynent nocetun 0-40% ot Bcex 3aHATHIA 0-5

IIkaja u KpUTEPUU OLeHUBAHNS HANTMCAHUS TOKJIA/1a

YPOBHH OLleCHHBAHUSA Kpurepumn oueHuBanus basbl

Buvicokuii( omauuno) Ecnu crynent oroOpasun B noknane 71-90% BeiOpannoit | 8-10
TEMBI.

Onmumanovusiii( xopowo) | Ecnu ctynent orobpasun B nokiane 51-70% BeiOpanHoit | 5-7
TEMBI

Yoosenemsopumenvhwiii Ecnu crynent orobpasun B noknane 31-50% BeiOpannoit | 2-4
TEMBI

Heyooenemsopumenvnuiii | Ecnu ctynent orobpasun B nokiane 0-30% BeiOpannoit | 0-1
TEMBI

IIkaja u KpUTEPUN OLleHUBAHNS PellleHNs 32124

YpoBHH OLICHHBAHUA Kpurtepun onenuBanns banbl

Buvicokuii( omauuno) Ecau crynent pemnn 71-90% ot Beex 3amau 8-10

Onmumanvusiii( xopowo) | Ecnu crynent pemun 51-70% oT Beex 3a1au 5-7

Yooenemeopumenvhuwiil Ecmu crynent pemmi 31-50% ot Beex 3anau 2-4

Heyoosnemsopumenvnuiii | Ecmu crynent peurm 0-30% ot Bcex 3aaau 0-1

IlIkajna ¥ KpUTEPUH OLICHMBAHMS IOMAILIHUX padoT

YpoBHH OLIECHHBAHUA Kpurtepun onenuBanns basbl

Buicoxuti( omauuno) Ecnu crynent permn 71-90% ot Becex nomamuux pador | 8-10

Onmumanwvusiii( xopowo) | Ecnu crynent pern 51-70% ot Bcex pomamHux pabotr | 5-7

Yooenemsopumenvhoiii Ecnu crynent permn 31-50% ot Becex momamuux pador | 2-4

Heyooenemsopumenvnuuwiii | Ecnu crynent pern 0-30% ot Bcex qoManrHux paboT 0-1

CTpyKTypa olleHMBaHUS I

K3aMCHAIIMOHHOI'0 OTBETAa
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YPOBHU OlleHNBAHUSA Kpurepumn ouneHuBanus banbl

Buicoxuii [TonHbIE ¥ TOYHBIE OTBETHI Ha JIBa BOMPOCA HK3aMEHAIIH-
oHHOro O6mnera. CB0OOHOE BiaJicHUE OCHOBHBIMHU TEPMHU-
HaMH ¥ TOHSATHSIMHU Kypca; MMOCIeI0BaTeIbHOE U JTOTHYHOE 37-50
M3JI0OKEHHUE Marepualla Kypca, 3aKOHUCHHBIC BBIBOJBI U
0000IIIeHNST IO TEME BOIPOCOB; MCUEPIIBIBAIOIINE OTBETHI
Ha BOMPOCHI IIPH CJaue IK3aMEHa.

Onmumanvuwiii [TosHBIE W TOYHBIC OTBETHI Ha JIBa BONpPOCA dK3aMEHAIIW-
OHHOro Omiera. 3HAaHWE OCHOBHBIX TEPMUHOB U TOHSTHH
Kypca; TOCIeI0BaTeIbHOS M3JIOKCHHE MaTephalia Kypca; 23-36
ymeHue (popMyIupoBaTh HEKOTOpPhIE 00OOIIECHHS IO TEME
BOIIPOCOB; JIOCTATOYHO TOJHBIC OTBETHI HA BOMPOCHI MPHU
cliaye IK3aMeHa.

Yooenemsopumenvnuiii [TonHbINA ¥ TOYHBIA OTBET HA OJUH BOIIPOC YK3aMEHALIUOH-
HOro Owuiera. YIOBJIETBOPUTEIbHOE 3HAHUE OCHOBHBIX
TEPMUHOB U TIOHSATHIA Kypca; YAOBIETBOPUTEILHOE 3HAHUE 9-22
U BJIQJICHUE METOJIaMH U CpPE/ICTBAMH pELIeHMs 3ajay; He-
JOCTaTO4YHO IIOCJIEN0BAaTEIbHOE M3JI0KEHUE MaTepuala
Kypca; yMeHue (opMysIupoBaTh OTAEIbHBIE BBIBOJBI U
0000111eHHS 10 TEME BOIIPOCOB.

Heyoosnemeopumenvuoiii | [1onHBIA ¥ TOYHBIA OTBET HA OJMH BOIPOC YK3aMEHAIIMOH-
HOTO OHJIeTa U MEHee. 0-8

6. YUYEBHO-METOAWYECKOE U PECYPCHOE OBECIIEYEHUE JUCIHUIIJINHBI
6.1. OcHoBHasi iuTEparypa

1. Kukoun, UK. MonekynspHuas ¢usuka [Tekct] : yue6.mocodue mis By30B / A. K. Kukoun, U.
K. Kuxous. - 4-e uzn.,crepeorur. - CII6. : Jlanp, 2019. - 480c. — TekcT: HeMmOCpeICTBEHHBIN.

2. CagenpeB N.B. Kypc obmieli ¢pusuku : yue6. mocobue: B 3-x T. / U. B. CaBenbes. — 15-¢ u3n.,
crepeoT. — CII0: Jlanp, 2019. — TekcT: HenocpeCTBEHHBIM.

3. Cagenbes, U.B. Kypc obmeit pusuku : yuebnoe mocodue : B 3 tomax / M.B. CaBenbeB. —
Cankr-IlerepOypr : Jlansb, [0. r.]. — Tom 1 : Mexanuka. MonekynspHas ¢usuka — 2019. — 436 c.
— ISBN 978-5-8114-3988-1. — URL: https://e.lanbook.com/book/113944  (mata oOpartieHus:
16.07.2019). — Pexum goctyma: Juisi aBTOPU3. MMOJIb30BaTeleii DIEeKTPOHHO-OHOINOTeYHAsT CUCTeMa
«JIanb» . — TeKcCT : ANEeKTPOHHBIN.

4. 3ucman, I''A.  Kypc ob6meit ¢pusuku: yaed.mocobue 1 By30B B 3-x T. / I'. A. 3ucman, O. M.
Tonec. - 7-e uzn.,crepeoturt. - CIIO. : Jlanp, 2019. - 504¢. — TekcT: HEMOCPEICTBEHHBIH.

5. 3ucman, I'.A. Kypc o6meit ¢pusuku : yuebHoe nocobue : B 3 Tomax / I'.A. 3ucman, O.M. Tozec.
— Cankr-IletepOypr : Jlanb, [6. 1.]. — Tom 1 : Mexanuka. MonekynsipHas ¢usuka. Konebanus u
BoaHbl — 2019. — 340 c. — ISBN 978-5-8114-4101-3. — URL.: https://e.lanbook.com/book/115200
(mara oOpamenus: 16.07.2019). — Pexum noctyma: uisi aBTOPH3. IMOJIb30BaTelel DJIEKTPOHHO-
6ubnuoreynas cucrema «Jlanp» . — TeKCT : 37E€KTPOHHBIM.

6.2. lonotHUTEIBHAS JTUTEPATYPA

1. Kuxoun, A.K. Monekynsipaas ¢usuka : yuedHoe nocodue / A.K. Kukoun, U.K. Kukonn. —

Cankr-IlerepOypr : Jlamp, 2008. — 480 c. — ISBN 978-5-8114-0737-8. — URL:
https://e.lanbook.com/book/185 (mata oGpamienus: 16.07.2019). — Pexxum jgoctymna: s aBTOpH3.
oJib30Barteseil DeKTpoHHO-0ubaroTeyHas cuctema «JIanp» . — TeKCT : AIeKTPOHHBIH.

2. MonexynsapHas ¢usuka. Tepmoannamuka. KoHieHCHPOBaHHBIE COCTOSIHUS : yaeOHOe mocobue
/ HUI.A. Mupanumsmmm, E.B. Illanaruna, H.A. Kansesa, E.A. TlonkoBa. — Canxkr-IletepOypr : Jlanp,
2017. — 200 c. — ISBN 978-5-8114-2431-3. — URL: https://e.lanbook.com/book/91292 (mara 00-
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pamenust: 16.07.2019). — PexxuMm noctyma: ajis aBTOpU3. TOJIB30BATENECH DIEKTPOHHO-OUOIMOoTeUuHas
cucrema «JIaHb» . — TeKCT : 37EKTPOHHBIN.

3. bammaves FO.A. ®ynmameHTabHBIC SKCTIEpUMEHTHI (hu3uku [ Tekcr] : kypc nekmuii / FO. A.
bamnaues, /I. JI. borganos. - M. : IEHAH/I, 2012. - 240c. — TekcT: HEenocpeacTBEHHBIM.

4. Bonbkenmreitn B.C. CoopHuk 3a1a4 1o obmemy kypey ¢usuku [Tekcr] : yued. mocodue s
BTY30B / Bonmbkenmreitn B.C. - 12-e u3a.,ucnpas. - M. : Hayka, 1996. - 400c.

5. Cuyxun, JI.B. O6muii kypc ¢pusuku : yaednoe nocodue : B 5 1. / JI.B. CuByxun. - Uzn. 6-¢,
ctep. - Mockga : ®usmarnut, 2014. - T. 2. Tepmonunamuka u MoJekyisipHas ¢pusuka. - 544 c. : ui. -
ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8. - URL:
http://biblioclub.ru/index.php?page=book&id=275624 (mara obpamienus: 16.07.2019). — Pexum mg0-
CTyma: JJi aBTOPH3. IMOJIb30BaTENel DICKTPOHHO-OMOIMOTEUHAsI CUCTEMa «YHHBEPCUTETCKass OuMo-
JIMOTEKA OHJANH» . — TEKCT : 3EeKTPOHHBIN.

6. bapaGanosa, H.H. JlabopaTtopHblii mpakTUKyM: MOJeKyJsspHas ¢usuka : c6.1a6.padot / ba-
pabanora H.H.,coct. - M. : MI'OYVY, 2014. - 40c. — TekcT: HEmoCpeACTBEHHBIN.

7. Uponos, N.E. CoopHuk 3amad o odmemy Kypey ¢usuku. [Tekct] / .E. Uponos. - M., 2007.

8.  Kommxwun, H.W. Dnemenrapras ¢uzuka [Tekcr] : cipaBounvk / Komkun H.U. - M. : Hayka, 1991. -
240c.

9. Caxapos, JI.1. CoopHuk 3ama4 o ¢pusuke: mig By30B / J[. M. Caxapos. - 13-e uza.,gom. - M. :
Omnukce 21 Bek, 2003. - 400c. — TekcT: HENMOCPEACTBEHHBIN.

10. MartgseeB, A.H. Monekynspnas ¢usuka, [Texct] / A.H. Martsees. - M., 2010.

11. Tpodrmora, T.W. Kype ¢husuku: ¢ nprMepaMul petieHns 3a1a4 : y4eOHHK 17151 BY30B B 2-X T. / T.
. Tpodumona, A. B. @upcos. - M. : Kaopyc, 2015. - 378c. — TekcT: HenocpecTBeHHBIN.

6.3. Pecypchl HH(pOPMAIIHOHHO-TEJIEKOMMYHHUKAMOHHOI ceTH « AHTepHEeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snekTponHas oubimoteka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUA 110 OCBOEHHUEIO JUCHUITJIMHBI

1. I'panb T.H., Xonmuna C.A. Metoanueckue peKOMEH AN 110 TPOBEACHHIO IEKIIMOHHBIX 3aH -
THIA.

2. I'panb T.H., Xonuna C.A. MeTtoauueckue peKOMEHJalMK 0 IPOBEIEHUIO 1aO0paTOPHBIX U
MIPAKTHUYECKUX 3aHATHH.

8. NHPOPMALIMOHHBIE TEXHOJOI'MA JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLUHECCA 110 JUCHUIIJIMHE

JInleH3HOHHOEe MPOrpaMMHOe ol0ecredeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimroc»

IIpodeccnonanbubie 6a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCLHUIIJINHBI
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MarepuaabHO-TEXHHUECKOE 00eCTIeYCHNE TUCITUILTUHBI BKITFOUAET B CeO:

- yaeOHBIC ayTUTOPUU JJIsl TIPOBEACHUS 3aHITHH JEKIIMOHHOTO M CEMUHAPCKOTO THIIA, KypCo-
BOTO TPOCKTUPOBaHUS (BBITIOJIHEHUSI KYPCOBBIX paboT), TPYIIOBBIX W WHAMBHIYaTbHBIX KOHCYJIBTa-
WA, TEKYIETO KOHTPOJSI M MPOMEXKYTOYHOM aTTECTalllH, YKOMIUIEKTOBAaHHBIC Yy4eOHOH MebOenblo,
JOCKO#, IEMOHCTPAIIMOHHBIM 000pyIOBAaHHEM.

- IOMEUICHHUS JJIsi CAMOCTOSITENIbHONW PabOThl, YKOMIUIEKTOBaHHBIE y4eOHOM MeOemblo, mepco-
HAJIBHBIMUA KOMITBIOTEPAMHU C TIOJKIIOUEHHEM K ceTH MHTepHeT u obOecrieueHHeM J0CTyna K JJIeK-
TPOHHBIM OMOJIMOTEKAM U B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pazoBaTenbHyto cpenxy MI'OY;

- TIOMEIICHUS Ul XPAaHCHUST ¥ POPHIAKTHIECKOTO 00CITY)KMBaHUSI Y4eOHOTO 000PYI0BaHMS,
YKOMITJIEKTOBaHHBIC MeOebI0 (IIKa(bl/CTEIIAXH ), HAOOpaMH JEMOHCTPAIIMOHHOTO 00OpYIOBaHUS U
y4eOHO-HaTJISTHBIMU TTOCOOHSIMH;

- 1aboparopusi, OCHAIIEHHAs J1a00paTOPHBIM 000PYIOBAHUEM:

1. JIaGopatopHasi yCTaHOBKa JJIsl OIpEJENICHUs] TeMIlepaTypHoro kKoddduuueHTa asie-
HHS BO3/yXa

2. JlaboparopHas ycTaHOBKa 110 olpezeneHuto nokasarens [Iyaccona Bo3myxa

3. JlaboparopHasi ycTaHOBKa I10 OINpeeNeH 0 mokaszateist [IyaccoHa Bo3ayxa akycTHue-
CKHUM METOAO0M

4. JlabGoparopHasi yCTaHOBKa 110 ONPECICHHIO YACTbHON TeIIOThI

5. JlaGopaTopHasi yCTaHOBKA ISl HCCIICAOBAHUS 3aBUCHMOCTH TEMIIEPATYPhl KUIICHHS OT
BHEIIHETO JAaBJICHHS

6. JlabGoparopHas ycTaHOBKa I10 ONPEAEICHHIO BIQKHOCTH BO3/1yXa

7. JlabGoparopHasi yCTaHOBKa 110 ONPE/ICICHHI0 KPUTHIECKON TeMIIepaTypbl CIHUPTa

8. JlaboparopHasi ycTaHOBKa IO OIpe/esIieHN 0 Kod(duImenTa moBepXxHOCTHOTO HaTsDKe-

HHA XKUAKOCTHU
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