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1. Heapb 1 3a1a4u U3yYeHHUs] TUCHUTLIHHBI

Llens m3y4deHUs] AUCHMIUIMHBI - (JOPMHPOBAHME y CTYACHTOB HAay4YHBIX 3HAHHH O CHCTEME
(GyHIaMEHTANBHBIX (U3NYECKUX TOHATHH, SBICHHH, 3aKOHOB, IPEACTABICHUH O CUCTEMeE
(GU3MUECKUX TEOpUil M WX SBOJIONMHU; IMOATOTOBKA OOYyYalOMMXCS K IPENOAAaBAaHMIO (DU3MKU B
COBPEMEHHOM LIKOJIE.

3amaun TUCIUTUINHEL:

- WCHOJIb30BAaHHE COJCPIKATEILHOW JMHUU IUCHHUIUIMHBI JUIs (OPMUpPOBaHMUSA y CTYACHTOB
YMEHHH MPOEKTHPOBATh PE3yJabTaThl O0OY4YEeHHs] B COOTBETCTBHHM C HOPMAaTHBHBIMHU JOKYMEHTaMH B
cepe 00Opa3oBaHUs, BO3PACTHHIMH OCOOCHHOCTSAMHU OOYYarOIIUXCs, AUJAKTHYECKUMH 3aJadyaMu
Ypoxka;

- WCTOJIb30BAaHHE COJCPIKATEILHOW JMHUU IUCHUIUIMHBI JUIsI (OPMUpPOBaHMSA y CTYACHTOB
yMEHHI 0TOOpa MPEeIMETHOTO CONEepIKaHUs, METO/IOB, MPUEMOB WM TEXHOJIOTHH OOydeHHS, B TOM
yrciae WHPOPMALMOHHBIX, OPTaHU3ALMOHHBIX (OpM Y4eOHBIX 3aHSATHH, CPEACTB JUArHOCTHKH B
COOTBETCTBHH C ITAHUPYEMBIMH PE3yJIbTaTaMH O0YUCHHS;

- WCHOJIb30BAaHHE COJCPIKATEILHOW JMHUU IUCHUIUIMHBI JUIs (OpMUpPOBaHMUSA y CTYACHTOB
YMEHHH MPOEKTHPOBAHMS OCHOBHBIX M JIOTIOJHHUTEIBHBIX 0Opa30BaTeNbHBIX MPOTPaMM U pabodnx
nporpamMm yueOHbIX npeaMeToB «Pusnkay, «MHbopmaTukay.

2. Mecto nucunnimabl B ctpykrype OIIOII BO

Huctummuaa K.M.06.03 «MonekynspHas ¢u3rKa ¥ TEPMOJIUHAMHKA) M3y4daeTcs Ha 2 Kypce,
B 3 cemectpe.

Jns w3ydeHus OUCUMIUTUHBI TpeOyercs: 3HaHHWE (UMK Ha YpPOBHE CpPEAHEW UIKOJBbI,
3JIEMEHTAPHOW U BBICIIEN MAaTEMATUKH, JUCUUILUIMHBI MeXaHuKa.

Nzyuyenuto mucumminabl K.M.3 «MonekymsapHas ¢u3nka U TEPMOJAUHAMHKAY ITPEAIIECCTBYET
OCBOCHHE JUCIHILTUH (TPAKTHUK):

BBomubIii Kype huszuky;

MexaHuka.

OcBoenne aucuuIuInHbl «MonekynsapHas pu3nka u TepMOAMHAMUKA» SBIISETCS HEOOXOIUMOM
OCHOBOM /17151 IOCIEAYIOUIET0 U3YUEHNS JUCITUIUINH (TIPAKTHK):

DNEeKTPUYECTBO U MAarHETU3M;

OnTuka;

KBanToBast ¢pusnka;

Cratuctuueckas (puU3MKa U TEPMOJANHAMUKA;

MeTtonuka oOydeHus hU3HKE.

Obnactamu  mpoeCCHOHAIBHONW JIEATENIbHOCTH 0akaiaBpoB, Ha KOTOPYIO OPHEHTHPYET
muctuminHa «MonekysspHas ¢u3MKa U TepMOIUMHAMHKA», SBISIIOTCS 00pa3oBaHUE, COIUAlIbHAS
cdepa, KynpTypa.

OcBoeHHE NUCHMIUIMHBI TOTOBUT K PaboOTe CO CIEMyIOMUMU 00beKTaMU MPodeCcCHOHATBLHON
NesTEIbHOCTH OaKanaBpoOB:

- o0yueHue;

- BOCIIUTaHUE;

- pa3BUTHE;

- IPOCBEILICHHUE;

- o0pa3oBaTeIbHBIC CHUCTEMBI.

B nporecce nzyueHust JUCHUILTAHBI CTYJCHT TOTOBUTCS K BUJaM MPO(heCcCHOHAIBHON ACSITEeNbHOCTH
U peneHno nmpodeccuoHanbHbIX 3a1a4, mpeaycMoTpeHHbIX @T'OC BO 1 y4eOHBIM TUTaHOM.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI
[porecc n3ydeHus TUCIUIUIMHBI HApaBJieH Ha (HOPMHUPOBAHUE CIETYIOIINX KOMIETCHIINI:

Komnerennus B coorBercrBuun ®I'OC BO

NHaukaTopbl 10CTHKEHUS Oo0pa3zoBaTesibHbIE Pe3yJbTATHI
KOMIIeTeH LI

I1K-3. Cnnoco0eH peajin30BbIBATH 00pa3oBaTe/IbHbIC IPOrPaMMbl Pa3JIMYHBIX YPOBHElH B
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COOTBETCTBHM C COBPEMEHHBIMH METOAUKAMHU U TEXHOJOTHAMH, B TOM YHCJIe
HH(OPMALMOHHBIMH, 1JIsl 00ecnedyeHnsl Ka4eCcTBa Y4e0OHO-BOCIIUTATEeIbHOI0 IpoLecca.

neJarornuyecKui 1eTeJJbHOCTh

I1K-3.1 ITpoektupyer
pe3ynbTaThl 0Oy4YCHHS B
COOTBETCTBHH C
HOPMAaTUBHBIMU JIOKYMEHTAMHU
B cepe oOpazoBaHus,
BO3PACTHBIMH OCOOCHHOCTSIMHU
oOyyJarommxcs,
TMTAKTHYECKAMU 3a/1a9aMH1

ypoKa.

3HATH!
- MeTOABl (PU3UIECKUX UCCIICIOBAHNUN U U3MEPEHUN;

- pynnamenTanpHBIC (U3HMUECKUE SIBICHUS, 3aKOHBI U TEOPUH; -
MeXayHapoanyto cuctemy eaunwui (CH);

- OCHOBHBIC (PM3UUECKHE MOJICIIH;

YMETh:

- IaBaTh OMPE/ENICHUS] OCHOBHBIX (DM3MUECKHUX TIOHATUN U
BEJIMYNH;

- opmympoBaTh OCHOBHBIEC (PU3MYECKHUE 3aKOHBI,

- ONUCHIBATh (PUNYECKUE SBICHUS U MIPOLECCHI, UCTIOIb3YS
HAYYHYIO TEPMUHOJIOTHUIO;

- pemiath GU3NYECKUE 3a]]a4H, UCTIONb3YS 3HAHUS O (PU3HUECKUX
SIBIICHUSX, 3aKOHAX U TCOPHSIX;

- pemiath NpocTeiliire YKCIepuMeHTaNbHbIe (U3NYECKUE 3aJauH,
WCTIONB3YSI METObI (DU3MUECKHX UCCIICOBAHUIT;

- IPUMEHSATH 3HaHUE (PU3NUECKUX TEOPUH AJIs aHAIIU3a
HE3HAKOMBIX (PH3UYECKUX CUTYaIUi;

BJIQJIETh!

- HaBBIKaMU OPUEHTAIINH B MPO(ECCHOHATBHBIX HCTOYHHKAX
nH(popmaruu (KypHasIbl, CAalThl, 00pa30BaTeIbHbIC MOPTAIBI U
T.J.);

- coco0amMu MTPOEKTHOW ¥ MHHOBAIIMOHHOM JICSITEIBHOCTH B
o0pa3oBaHUU;

- pPa3IMYHBIMU CpEeICTBAMU KOMMYHHKAIIMH B MPOodecCHoHaTbHON
MEeAArOTHIECKON NeATEeIHbHOCTH.

[1K-3.2 OcymiectBisier 0T60p
MPEIMETHOTO COACPKAHUS,
METO/IOB, IPHEMOB U
TEXHOJIOTHH, B TOM YHCIIE
MH(POPMALMOHHBIX, 00yYeHHUS,
OpraHU3aIMOHHBIX (OopM
y4eOHBIX 3aHATHH, CPEICTB
JMAarHOCTUKU B COOTBETCTBHH
C TUIAHUPYEMBIMU
pe3ynbraTaMu 00ydeHHS.

3HaTh:
- MeTOBI (PU3UIECKHUX UCCIICNOBAaHUN U U3MEPCHUIA,

- OCHOBHBIC (PM3UUECKHIE MOJICIIH;

YMETb: - 1aBaTh OINPE/IEICHHsI OCHOBHBIX (PU3NYECKUX MOHATHI U
BEJIMYNH;

- popMyIUpPOBATH OCHOBHBIE (PU3HUECKUE 3aKOHBI;

- OMUCHIBATh PUBNYCCKUE SBICHUS U TIPOIECCHI, UCTIONb3YS
Hay4YHYIO TEPMUHOJIOTHUIO;

- pemiath (PU3NYECKHE 33aJaUH, UCTIONb3Ys 3HAHUSA O (PU3NIECKHUX
SBIICHUSIX, 3aKOHAX U TEOPHUSX;

BIIQJICTh:

- HaBbIKaMU 0TOOpa MPEAMETHOTO CO/IEPKaHuUsl, METOIOB U
MPUEMOB U TEXHOJIOTUI;

- cmoco0aMu OpUEHTAIMH B IPO()ECCHOHATBHBIX UCTOYHHKAX
uH(popMaIuu (KypHaibl, CAThI, 00pa3oBaTeIbHBIC TOPTATBI U
T.J.);

- croco0aMu IPOEKTHOW ¥ MHHOBAIIMOHHOW JESITENILHOCTH B
o0paszoBaHuy,

- Pa3TUYHBIMU CPEICTBAMU KOMMYHHKAINH B PO ecCHOHaATBHON
MeAArorn4ecKoi 1eaTeIbHOCTH.

HpOCKTHbIﬁ ACHATECJIbHOCTD

| ITK-6. Cnioco0eH npoeKTHPOBATH coiepKaHne 00pa30BaTeJIbHbIX IPOTPAMM M UX 3JIEMEHTOB.

negaroruuyeckKui 1eTeJJbHOCTD

l'lpOCKTHbIﬁ AEATCJIbHOCTD

| I1K-6.1 YuacTByer B

| 3HaTh:
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MIPOEKTUPOBAHUU OCHOBHBIX U | - OCHOBBI TEOPHH NMPOCKTUPOBAHMS YUEOHBIX TPOrpaMM;
JOTIOJTHUTENBHBIX - OCHOBHBIC (PM3UUECKHE MOJICIIH;

o0pa3oBaTeIbHBIX IPOTPAMM. | YMETh:

- MPOEKTHPOBATH OCHOBHBIE U JIOTIOJTHUTEIHHBIE 00pa30BaTeIbHBIE
MIPOrPaMMBbl;

- TaBaTh OMPE/CIICHUS] OCHOBHBIX (DM3MUECKHUX TOHATUN U
BEJIMYNH;

- opmympoBaTh OCHOBHBIC (PU3MUECKUE 3aKOHBI,

- IPUMEHSATH 3HaHUE (PU3NUECKUX TEOPUH AJIs aHAIIU3a
HE3HAKOMBIX (PH3UYECKUX CUTYaIUi;

BJIQJIETh!

- HaBBIKaMU MIPOECKTUPOBAHUS OCHOBHBIX U JIOMOJHUTEIBHBIX
00pasoBarebHBIX MTPOTPaMM;

- croco0aMu IPOEKTHOW ¥ MHHOBAIIMOHHOW JESITENILHOCTH B
00pa3oBaHHH.

- Pa3TUYHBIMU CPEICTBAMU KOMMYHHKAIIMH B PO ecCHOHATBHON
MeAAroru4eckoi 1eaTeIbHOCTH.

[TK-6.2 Ilpoektupyet paboune | 3HATh:

MPOrPaMMBbI Y4eOHBIX - TEOPHUIO MIPOCKTUPOBAHUS PAOOUHX MPOTPAMM;

npeaMeToB «PU3uKay, - MeTOABl (PU3UIECKUX UCCIICIOBAaHNN U U3MEPEHUN;

«upopmatukay. - (hynnameHnTanbHble pU3NUECKUE SBICHHS, 3aKOHBI U TEOPUH;
YMETh:

- MPOCKTHPOBATh paboure MporpaMMBI;

- 1aBaTh ONPEEIICHNs OCHOBHBIX (PU3MUECKUX MOHITUN U
BCJIMYHH;

- popMyIMpOBaTh OCHOBHBIE (PU3UYECKUE 3aKOHBI;
BJIaACTh:

- HaBbIKaMU IIPOEKTUPOBAHUS PabOUUX MPOrpPaMM;

- croco6aMu OpHEHTAIMK B PO ECCUOHATBHBIX HCTOYHUKAX
nH(popmaruu (KypHasIbl, CAalThl, 00pa30BaTeIbHbIC MOPTAIBI U
T.J.);

- cmoco0amMu IMTPOEKTHOW ¥ MHHOBAIIMOHHOM JICSITEIBHOCTH B
00pa3oBaHUU.

4. O0beM JMCHUIIMHBI M BH/IbI Y4eOHOH padoThl

Bcero Tperun
By yuebHol paboThI 4acoB | CEMecCTp
KontakTHas pa6ora (Bcero) 54 54
JlaGopaTtopHbie 18 18
Jlexknuu 18 18
IIpakTyeckue 18 18
CamocrosiTesibHasi paboTa (Bcero) 60 60
Buabl npoMe:KyTOYHOM aTTecTANNK 66 66
DK3aMeH 66 66
O01masi Tpy10€eMKOCTb Yachl 180 180
O01mas Tpy10€eMKOCTh 3a4eTHbIE eTMHUIIbI 5 5

5. Conep:xanmne TUCUMILIIHHBI

5.1. Coaep:xkanue pa3aejioB QM CHUILTAHbBI

Pazges 1. MosieKyJISIpHO-KMHETHYECKAS TEOPUS:

OcHoBuble monoxkeHust MKT teopun. Macca u pasmepsl Monekyn. bapomerpuueckas
dbopmyna. Pacnpenenenue bonpimana. DHeprus Monekys. Pacnipenenenue MONIEKys IO CKOPOCTSIM U
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sHeprusM. Juddysus B razax. BsaskocTs razos.

Pazgen 2. TepMoauHaMuKa:

BHyTpeHHsAs oHeprus HIeanbHOro rasa. lemroeMkocTs BemiecTBa. llepBoe  Hawano
tepmoarHaMuku. [{ukn Kapno. Peanbnubie 1tumknbl. [{ukn Otro u [duzens. Bropoe Havaio
TEPMOAMHAMUKU. DHTponus. YpaBHeHHe Ban-nep-Baanbca. Peanbnble rassl. TemsoBble cBOWCTBa
KpUCTAJUIOB. TemI0eMKOCTb KPUCTAIIIOB.

5.2. Conep:xkanue nucuumiannbl: Jexkouu (18 4.)

Pa3gen 1. MojiekyisspHO-KHHeTHYecKas Teopus (8 4.)

Tema 1. OcnoBubie nmonoxenuss MKT teopun, Macca u pazmepsl MoJieky. (2 4.)

OCHOBHbBIE  TIOJIO)KEHUST ~ MOJEKYJSIPHO-KMHETHYECKOM  TEOPUHU.  DKCIIEPUMEHTAJIbHOE
000CHOBaHHE MOJICKYJSIPHO-KMHETHYEeCKoW Teopur. KommuecTBo BemecTBa. MosnsipHas Macca.
Macca monekyn. Uucino mosekyn. Pasmepst mosekyn. ['asoBsle cMecu. IloHsATHE mapuuaabHOrO
JaBiieHUs. 3aKoH J[abTOHA M TpaHUIIBI €ro MPUMEHUMOCTH. 3akoH ABorapo. Yucno Jlommuara

Tema 2. bapometpuueckas ¢popmyna. Pactipenenenue bonbivana (2 4.)

Pacnpenenenune yactui B NOTEeHIMANbHBIX NOJsiX. Pacnipenenenue bosbiiMana. 3aBUCUMOCTD
JaBJICHUS Tra3a OT BBICOTHL. bapomerpuueckas ¢opmyna. [Ipaktudueckoe MNpUMEHEHHE
OapomeTrpudeckoir hopmysbl. Pactipenenenne 4acTuIl Mo KOMIIOHEHTaM CKopocTel. Pacnipenenenue
YJacTul] MO CKopocTsM. DyHkuus pacnpeneneHus Makcemna.. dusznyeckuil cMbicn (YHKIUH
pacnpenenenuss MakcBesuia. PacripeneneHne 4acTUl] MO KUHETHUYECKUM SHEPIHsIM U UMITYJIbCaM.
O0606meénHoe pacmpenencHUe MOJEKYd M0 TIOMHBIM 3HAUeHHWsIM dHepruil. Pacmpenenenue
MakcBemna-boabpimana.

Tema 3. DHeprust mosekyil. Pacmipeienenrue MOJIEKyYJI 10 CKOPOCTSIM U SHEPTUsaM (2 4.)

[TonsiTue cremeHedt cBOOOABI MOJEKYJ. 3HAUEHHUs CTENEHEH CBOOOMBI [ISI OAHOATOMHBIX,
JIBYXaTOMHBIX 1 MHOTOaTOMHBIX MOJIEKYII. Pacmipeienienue s3Heprur MOJIEKYIT IO CTETIEHSIM CBOOO/IBI.
[Tonnas sHEprus MoJIeKyI.

Tema 4. Tuddysus B razax. Baskocts razos (2 4.)

SAsnenune muddysun. Juddy3nonnsiii motok. CraroHapHas U HecTanroHapHas nauddys3uu.
3akon @uka. Ousnyeckuii cmpica kodpdunmenta aupdy3un U ero 3aBUCUMOCTb OT IapaMeTpPOB
raza. 3akoH YyOBIBaHMs PA3HOCTH KOHIICHTPALIMM TIPH HECTAIlMOHApHOM Tporecce auddys3uu.
SBnenue Bs3kocTu. Cuiia BHyTpEHHETO TpeHus. Pu3ndeckuit cMbich Kod(uimenTa BI3KOCTH U €ro
3aBHCHMOCTH OT IapaMeTpoB rasa. Beruncienue ko3p@uirenta BI3KOCTU

Pa3nen 2. Tepmogunamuka (10 4.)

Tema 5. BHyTpeHHss1 3Heprus uaeanbHOro rasza. TermmoeMkocTh BemiecTBa. [lepBoe Havano
TEPMOJUHAMUKH. (2 4.)

[TonsiTue BHYTpeHHEH H»Hepruv. BHYTpeHHss »HEprusi MAealbHOro0 rasza. TermmoéMKoCTh
BemecTBa. TemmoéMKOCTh Ta3a MpU MOCTOSHHOM JABJIIGHHU U TIOCTOSIHHOM OO0bEMe. YpaBHEHHE
Maiiepa. PaboTa raza u KOMM4eCcTBO TETUIOTHI Kak (hOpMBI M3MEHEHUSI BHYTpeHHEH sHeprun. Padora
B pa3iuuHbIX wu3omnporeccax. [lepBoe Hawano tepmoauHamuku. [lpuMeneHue nepBoro Hauana
TEPMOJMHAMUKHU K U300apHOMY, H30XOPHOMY U M30TEPMHUECKOMY IpOIeccaMm.

Tema 6. [uxn Kapuo. Peanbubie nukiel. [ukn Otto u Juzens (2 4.)

[Ipumenenue nepBoro Hayasia TEPMOJAMHAMUKY K LHUKINYECKUM pOIeccaMm.
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Tennossle mamnubl. KITJ[ TeroBbix asurareneit. [uxkn Kapuo. KII/I nuxna Kapro. Teopembl
Kapno. O6parnsbrit nukn Kapro. TepmoauHamudeckas Imkana TemMneparyp. PeasbHble IMUKIBI U UX
KIIA. IHuxn Otro. Hukn duzens

Tema 7. Bropoe Hadaimo TepMOAMHAMHUKA. DHTpomus (2 4.)

Paznuunbie (opMynMpOBKM BTOpPOrO Hayajga TepMOAMHAMUKHU. lloHsATHE mNpHBEenEHHOMN
TEIUIOThI. OHTponus. [loHSATHE TEPMOIMHAMHYECKOM BEPOSITHOCTH. MaKpOCOCTOSHHS U
MHUKpOCOCTOsIHUSL. CTaTUCTUYECKOE MCTOJIKOBAHUE BTOPOT0O Hauajla TEPMOJUHAMUKH. TpeTbe Hauasio
tepmoanHaMuku. Teopema HepHcra.

Tema 8. YpaBuenue Ban-nep-Baanbsca. Peanbhble rassi (2 4.)

PeanbHubie ra3el. YpaBuenue Ban-nep-Baansca. ConocrtaBienne nzorepm Ban-nep-Baanbca ¢
9KCIEPUMEHTAIBHBIMA HM30T€pMaMu peanbHoro raza. Ob6macte AByx¢asHbix cocTosHU. [loHATHE
KpUTHYECKOro coctossHusa. Touka abcomotHoro kunenus. Kputudyeckue nmapamerpbl. BHyTpeHHss
SHEPIUsl peajbHOro rasa.

Tema 9. TermoBbie CBOMCTBA KPUCTAILIOB. TEIIIOEMKOCTh KPUCTALIOB (2 4.)

TeruoBoe pacumpenue kpuctamioB. KoaduimeHTsl TMHERHOT0 1 00bEMHOTO pacIIUPEHUSI.
B3aumocss3p Mexay kodpduirenTaMu JMHEMHOTo U 00bEMHOT0O pacuIMpeHus. TerIonpoBOAHOCTh
kpuctamioB. Kiaccuueckas Teopusi TEIIOEMKOCTH KpHUCTauloB. 3akoH Jlromonra wu Iltm.
3aBUCUMOCTh TEIUIOEMKOCTH KPHCTAJIOB OT TeMIiepaTypbl. KBaHTOBas Teopusi TEINIOEMKOCTEM.
Teopuu Diinmreiina u Jlebas

5.3. Conep:kanne aucuuniaunbl: [lpakrnueckue (18 4.)

Pazgea 1. MosekyJasipHO-KMHeTHYeCKasi Teopus (8 4.)

Tema 1. OnbITHBIE TA30BbIE MOCTOSTHHBIE (2 4.)

[TonsTue naeanpHoro ra3a. 3akoHsl: boitnsg-Mapuotra, [lapns u I'eii-JIroccaka. YpaBHeHue
COCTOSIHMSI MJI€aJIbHOTO Ta3a.

Tema 2. OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO- KHHETHYECKON TeopuH. (2 4.)

CpenHsis KUHETHUYECKas DSHEPrus IIOCTYNATEIbHOTO JBIWKEHUS MoJieKyl rasza. CpenHss
KBaJpaTuyHasi CKOPOCTh JBIDKEHHUS MOJIEKyn U e€ ¢usnyeckuid cmbicia. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHYECKON Teopuu razoB. MoneKyIIpHO-KMHETUYECKOE MCTOJIIKOBAaHUE JABJICHUS
rasa.

Tema 3. XapakTepucTUUECKUE CKOPOCTU MOJIEKYJ ra3oB. (2 4.)

XapakTepucTuueckue CcKopocTu MoJekyn. CpenHsas KBagpaTuuHasi CcKoOpocTb. CpenHss
apupmeTnyeckas  CKopocTb.  Haumbomee  BeposTHas  CKOpOCTb.  DPU3MYECKHHA  CMBICH
XapakTepUCTHUECKUX cKopocTeld. Pactipenenenne MakcBesia mo NpuBEAEHHBIM CKOPOCTSIM.

Tema 4. [lapameTprl CTOIKHOBEHUS MOJIEKYI. (2 4.)

DddexTuBHBIN AMaAMETP MOJICKYT U 3(PPEeKTUBHOE CE€UCHHE paccesHusi Moyekys. CpemHue
3HAUEHMs: JJMHBI CBOOOAHOTO TMpoOera MOJEKyJ, BpEeMEHH CBOOOAHOrO mpobera, dYucia
CTOJIKHOBEHHMI1. PaccesiHue MOJEKyISIpHOTO My4Ka B ras3e.

Paznen 2. Tepmogunamuka (10 4.)

Tema 5. TermmonpoBOAHOCTH ra3oB. (2 4.)

SIBnenue remnonpoBoaHocTH. [loHsaTHe TemioBoro notoka. CramoHapHas U HECTAallMOHApHAs
TEIJIONMPOBOAHOCTh. 3akoH Dypbe. Pusznueckuit cMbICT KOd(PPUIIMEHTa TEIUIONPOBOIHOCTH M €T0
3aBUCUMOCTh OT TMapaMeTpoB rasza. Beruucienne kod(QUIMEHTa TEIUIONPOBOAHOCTH. 3aKOH
yObIBaHMsI pa3HOCTH TEMIIEpaTyp MpHU HECTALMOHAPHOU TEIIONPOBOAHOCTH.

Tema 6. [IppMeneHue epBoro Hauana TepMOAMHAMUKY K aguabaTHOMY mpoueccy (2 4.)

Anuabatapli mporiecc. IlpumeHeHne mepBoro Hadajga TEPMOJMHAMHUKH K aJIual0aTHBIM
npoueccaM. YpasHenue Ilyaccona. I[lonurponudeckue nponeccsl. Y paBHEHHUE IMOIUTPOIIBI.

Tema 7. Dddext xoyns -Tomcona. YpaBuenne Knaitnepona-Knaysuyca. (2 4.)

O¢dexr JDxoyma-Tomcona. Ilomyuenne Huskux temmeparyp. Cxmxenue ra3oB. das3oBbie
niepexonnl. Termora a3oBoro nepexona. YpasHenue Knaneiipona-Kaysuyca.

Tema 8. CBolicTBa KUJKOTO COCTOSTHUS BelecTBa. (2 4.)

Kunkoctu. bamxHMUI NOPSIOK B PACMOI0KEHUN MOJIEKYJI. TemI0€MKOCTh, TEIIIONPOBOIHOCTh
U BS3KOCTh JKUAKOCTeH. (OCOOCHHOCTH TOBEPXHOCTHOTO Closl >KuakocTei. [loBepxHOCTHOE
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HaTsDKeHME. [[aBieHue 1o u30ruyTol NoBEpXHOCTHIO )kuakocTH. Dopmyna Jlamnaca.

Tema 9. TBepasie Tena. AMopdHBIC U KpUCTAUTMYECKUE Tena. AHU30TPOIUS KPUCTAIIIOB. (2
q.)

TBépmoe cocTtosHMe BemecTBa. AMopdHbIE M  KpUCTaUIMYeCKUe TBEpHAbIE TeJa.
Knaccugukanus kpuctayuioB 1o Ty cBszeid. [loHsTHe MeXaHHMUECKOro HampspkeHus. 3akoH [yka.
Huarpamma pacTskeHus TBEPABIX Tesl. DU3nUecKuid CMbICT MOAYIs ynpyrocTu.. [Ipenen ynpyroctu
U Tpeaes IPOYHOCTH TBEPABIX TEI

5.4. Conep:xkanne nucuuniaudbl: Jlaboparopusie (18 u.)

Pazgea 1. MosiekyJasipHO-KMHeTHYeCKasi Teopus (8 4.)

Tema 1. Onpenenenne BA3KOCTU KaIWIISIPHBIM METOIOM (2 4.)

JlabopaTtopnas pabota

Tema 2. Onpenenenne K03 PUIHEHTA TETUIONPOBOIHOCTH METOJIOM HArpeToi HUTH. (2 4.)

JlabopaTtopnas pabota

Tema 3. Onpenenenue koddduimenta B3auMHon auddy3un Bo3ayxa 1 BOISTHOrO mapa (2 4.)

JlabopaTtopnas pabota

Tema 4. OnpeneneHrue OTHOUICHUS MOJSIPHBIX TEIJIOEMKOCTEH METOAOM aanabaTHYecKoro
pactupenus (2 4.)

JlaGoparopHas paborta

Pazgea 2. Tepmoaunamuxa (10 4.)

Tema 5. OnpeseneHre OTHOLIEHUS TEIJIOEMKOCTEHN BO3/1yXa pe30HAHCHBIM METO/IOM (2 4.)

JlaGopatopnas pabota

Tema 6. OmnpeneneHue yaeabHOM TEIUIOEMKOCTH TBEPAOTO Tena (2 4.)

JlaGopaTtopnas pabota

Tema 7. Omnpenenenue TEIIOTH MapooOpa3oBaHus BOBI (2 U.)

MogrotoBneHo B cucteme 1C:YHusepcutet (000019823) 7



JlaGoparopHas pabota
Tema 8. Onpenenenne YHTPOIUHU MPH TUTABJICHUH W OTBEPICBaHUH 0JIoBa (2 4.)
JlaGoparopHas pabota
Tema 9. Onpenenenre MOJICKYJISIPHON MacChl BO3IyXa METOOM OTKauku (2 4.)
JlaGoparopHas pabota

6. IlepeueHb Y4eOHO-MeETOANMYECKOr0 oO0ecmevyeHHs sl CAMOCTOSITEJBLHOW  PpadoThI
o0yyaromuxcs o IMCUMIJIMHe (pa3aeny)
6.1 Bonmpocs! 1 3agaHust VIS CAMOCTOATEJIBLHOH PadoThI
Tperuii cemectp (60 4.)
Pa3nen 1. MoJsekynsipHo-kuHeTH4Yeckas teopus (30 4.)
Bun CPC: *I1oaroroBka K J€KIIMOHHBIM 3aHSITUIM
N3yunte conepxaHue U CIEIANTE KOHCIIEKTBI JIEKIUHI 10 TEMaM:
1. MonekynspHas T€OpHsl IaBJICHUs HJEAJbHOIO ras3a. [I[pyuHIMNIBI KOHCTPYUPOBAHUS TEPMOMETPA.
[Ixansl TEMIIEPATYD.
2. Pacnipenenenne MakcBeiia-bosnbliMana 1 €ro SKCliepuMEHTaIbHAs MPOBEPKa.
3. PaccesiHue MOJEKYJISIpHBIX IIyYKOB B rasze. bpoyHoBckoe nsmxenue. @opmyna DiHIITEHHA.
4. Metozp!l NOTy4YEeHHsI U U3MEPEHUSI TEXHUUECKOTO BaKyyMa.
Bupn CPC: *IToaroroBka K npakTHYECKUM / 1a00paTOPHBIM 3aHATHIM
Coneprxkanue 1a00paTOPHBIX 3aHATHI
0. Omnpezenenne MNOrpemHoOCTe N3MEPEHUN.
1. Onpenenenne ko3 duIreHTa BI3KOCTH BO3yXa KAMILISIPHBIM METOJIOM.

2. Onpenenenne kodGPuImeHTa TEMIONPOBOIHOCTH METOIOM HarpeTol HUTH.
3. Onpenenenue ko3duumenta B3auMuoi Auddy3un Bo3ayxa 1 BOASHOTO Hapa.
4. OnpeneneHne OTHOMIEHUSI MOJISIPHBIX TETUIOEMKOCTEH ra3a METOIOM aInabaTHYECKOro
pacIIpeHusl.
Bun CPC: *BrimonHeHne MHANBUIYATbHBIX 3aaHUI
Bapuant uHIMBUIYaTbHOTO TOMAIIHETO 3aJaHus
Tema: BuyTpeHHsAs »Heprus uaealbHOro rasza. KBa3zucTaTuyeckue Mpouecchl. TenI0eMKOCTb
BEIECTBA
3aganus:
1. WM3yuute comep:kaHWe U COCTaBbTE€ KOHCHEKT MO Teme: « BHyTpeHHss 3Heprusi uiaeaibHOTo
raza. KBazucratuueckue mporecchl. TermioeMKOCTh BEIIECTBA. ».
2. CpenaiiTe KOHCHEKT JabopaTtopHOi paboTbl «OmpeneneHue OTHOLICHHUS TEIJI0eMKOCTEH
BO3/yXa IPH MOCTOSAHHBIX JaBICHUU U 00bEME PE30HAHCHBIM METOJIOM.
3. OrtBeThTE Ha BONPOCHI:
3.1 Kakyro 3Hepruto Ha3bIBalOT BHYTPEHHEHN SHEPTrHUeii?
3.2 Kakwue CymiecTBYIOT ClIOCOOBI U3MEHEHUS BHYTPEHHEH SHEPTruu?
3.3 Yo Takoe yaenbHas TEIIOEMKOCTh?
3.4 Yro Takoe yzelnbHas TEIUIOEMKOCTh MPH MTOCTOSTHHOM 00BbeMe?
3.5 Yo Takoe yaenbHas TEIIOEMKOCTh ITPU MMOCTOSSHHOM JABJICHUM ?
3.6 Hazourte Hambolee pacmpOCTPaHEHHBIE CIIOCOOBI M3MEPEHUS YICIbHON TEIUIOEMKOCTH
razoB?
4. Pemure 3anauu:
4.1 JIBa cocyna ogumHaKOBOro oObemMa cofeprkaT Kuciopoa. B ogHoM cocyzae aaBienue p; = 3
Mlla u temneparypa 7; = 700 K, B apyrom p,= 1,5 MlIla, 7> = 200 K. Cocynsl coequHuan
TPYOKOM ¥ OXJaIWiIM HAaXOMAIIMICA B HUX Kuciaopox mo0 temmeparypel 7= 180 K.
OrnpenenuTh yCTaHOBUBILIEECS B COCY/IAX JIABICHUE p.
4.2 B 6amtone oobeMoM V' = 22,4 1 HaxoAUTCS BOJIOPOJ MPU HOPMAIBHBIX ycloBusx. [locre
TOro, KaKk B OAJUJIOH BBEJIM HEKOTOPOE KOJIMYECTBO TEMUs, JAaBJICHHWE B OAJJIOHE BO3POCIO
1o P= 0,25 Mmna. Onpeaenutb Maccy Telvs, BBEICHHOTO B 0a/UIOH, €CJIM TeMIlepaTrypa raza
MIPU 3TOM HE U3MEHUJIACH.

4.3 OnpenenuTh KOJTUYECTBO BEIIECTBA BOJOPOJA, 3aMOJIHSIONMIEro cocyn oobemMom V= 3 i,
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€CJIM KOHIIEHTpaIusl MOJIEKYJ ra3a B COCyie
n=2x10" m>.

4.4 Cmech KHCI0pOJIa M a30Ta HAXOAUTCS B cocyie oA AasieHueM p = 1,2 MIla. Onpenenuts
napuuaibHble JAaBICHUS p; U p; Ta30B, €CIIA Macca KUcnopoa coctaisieT 20% Macchl CMECH.
4.5 Haiitu cpenHioro apupMeTHYECKyl0, CPEAHIOI KBaApaTHUHYI0 W Haubojee BEPOSTHYIO
ckopocty nipu 0 °C 1715 MOIEKyI1 KMCIIOpoa.

4.6 Kucnopon mnpu nHewsmeHHoM mgasrneHun P= 80 xlla wnarpeBaercs. Ero o0bem
yBennumBaercs ot V;= 1 M no Vo= 3 M’. Onpenenuts M3MEHEHUE BHYTPEHHEN >HEpPTUH
KUCIIOposa, padoTy, COBEPLICHHYI0 MM IpPU PACIIMPEHUH, a TAKXKE KOJIUYECTBO TEIUIOTHI,
COOOIIIEHHOE Ta3zy.

4.7 Ta3, 3anuMmaronuii 0o6beM V= 5 j1, Haxousiuuiics nox aasienuem P = 2x10° [la u npu
temriepatype ¢t = 17°C, Oblm HarpeT W pacmupsuics m3obapudecku. Paborta pacmmpeHus
raza A = 200 Ix. Ha ckonbko rpajgycoB Harpet ras?

4.8 Bomopon wMaccoit m= 400 1, mmeBmmii Temmepatypy 7' = 300 K, ammabGarmuecku
pacimpuiIcs, yBeIM4YUB CBOM 00beM B 3 pasa. 3aTeM IpU U30TEPMHUYECKOM CHKaTHU 00BEeM
raza yMeHpIIWiIcA B 2 paza. OmnpenenuTh TOJHYIO paboTy A, COBEPIICHHYIO Ta3oM, W
KOHEUHYIO TeMIiepaTtypy I rasa.

Bun CPC: *IloaroroBka K mpoOMeKyTOYHOM aTTeCTallul

Bompocer

JUTSL TIPOMEXKYTOYHOM aTTeCTaINH

1. [Ipeamer monekysipHON pu3nku. OCHOBHbBIE NPEACTABICHUS MOJIEKYIAPHO-KUHETHYECKOM
Teopun. ieanbHbIi ras.

2. OCHOBHO€ ypaBHEHHE KHHETHYECKON TEOpUH ra3oB. AOCOIIOTHAS TEMIIEPATypa.

3. MWsmepenue ckopocteit Mosekyn. (ombiT Ilrtepna). Bbapomerpuyeckas ¢opmyina.
Pacnpenenenue MoOIEKyIl 10 CKOPOCTSAM U SHEPTHSIM.

4. Ompenenenue uncina Aporaapo (omsiT Ileppena). Pacnpenenenue >HEpruu MOJCKYJ IO
cTerneHsM cBo0o bl DIyKTyalluy B UaeaibHOM rase. [lapaMeTpbl CTOJIKHOBEHUIA.

5. Auddyszus B razax. BsskocTs ra3os. TemnonpoBoaHOCTh ra3oB.

6. Ter1onpoBOAHOCTh TAa30B M BHYTPEHHEE TpPEHUE INPU HHU3KOM JaBIeHUU. MeTospbl
MOJTYYCHUS M U3MEPEHUSI TEXHHYECKOTO BaKyyMa.

7. TepmoanHamMuuecKkasi cucteMa. TepMoauMHaMU4ecKoe paBHOBecHe. BHYTpeHHss 3Heprus
ujeasbHOro ra3a. Kpasucratmueckue npoueccsl. TermmoeMKocTh BEeNecTBa.

8. IlepBoe Hayaso TepMogMHAMUKU. [TonuTponuueckue npoueccsl.

9. CxopocCTh 3ByKa B rase. TemioBbie MaIlliHbI.

Pasznesa 2. Tepmoaunamuka (30 4.)

Bug CPC: *IToaroroBka K JIEKIIMOHHBIM 3aHATUIM

N3yuute conepxanue U caeinanTe KOHCIEKTHI JIEKIUN 110 TEMaM:

1. TernoBoit aBuratens u xonoaunsHas Mammaa. KI1/1 u xonoaunsHbi k03D pUIIMeHT.

2. 1Be teopembl Kapno. TepmonmHamMpueckass mkajga TEMIIEpaTyp U €€ TOXKIECTBEHHOCTb
UJEaIbHO-Ta30B0M 1Kane. CTaTUCTHYECKas UHTEpIpeTalys BTOPOro Havyaa.

3. Meronpl noxyuyeHus HU3KUX Temneparyp. Meron Jluane n meron Kionra.

4. Mexannyeckue cBoiicTBa TBEpABIX Tel. lIpenensl ynmpyroctu, mpouyHOCTH TBEPABIX TEIl.
Monyns FOnra.

5. KBanroBas Teopus TerioéMkocTelt TBEpAbIX Ten. Teopun DitHIuTeiHa U [lebas.

Bun CPC: *IloaroroBka k nNpakTu4ecKuM / 1a0OpaTOPHBIM 3aHATUSAM

W3yuute u crenaiite KOHCIEKTHI CIEAYIOMINX Ja00paTOPHBIX paboT:

1. OmnpeneneHyue OTHOIIECHUS TEIUIOEMKOCTEN BO3AyXa MPH MMOCTOSHHBIX JABJIEHUU U 00BEME
PE30HAHCHBIM METOZIOM.

2. OmnpeneneHue TeIIOEMKOCTH TBEPIOTO Tea.

3. Onpenenenue TEIUIOTH TapooOpa30BaHUs BOABI.
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4. Onpe,ueneHHe HN3MCHCHHA SHTPOIIHNHU IIPU HAIPCBAHUU U IJIABJICHUHA OJIOBA.
5. OnpeneneHre MOJIEKYJIIPHOM MacChl U TNIOTHOCTH ra3a METOJ0OM OTKAaYKU

Bux CPC: *IloaroroBka K mpoMeXyTOYHOM aTTECTAIUN

Bomnpocs! s IpoMexXyTOYHON aTTeCTaluu

. IlepBoe Havasio TepmMoarHaMUKH. [TonuTponuyeckue mporecehl.
. CxopocThb 3ByKa B ra3e. TemioBbie MalllHBbI.

. Bropoe Hauano TepMOJMHAMHUKH U €r0 CTaTUCTUYECKOE UCTONIKOoBaHue. Teopema HepHcra.
. YpaBuenue Ban-nep-Baanbca. Kpurnueckoe cocrosinue.

. Kunkxoctu. CBoiicTBa )KUIKOIO COCTOSHHUS.
. ®opmyna Jlamnaca. PacTBopsbl.
. TBepapie Tena. AMOpQHBIC U KPUCTATUTMYECKHUE TeNa. AHUZOTPOTIHS KPUCTAIUIOB.

1
2
3
4
5. Dddexr Ixoynsa-Tomcona. Ypapaenue Knaitnepona-Kiaysuca.
6
7
8
9

. Hedexts! B kpuctaimax. XXuakue kpuctamibl. CBOWCTBA KPUCTAILIIOB.
10. ITnaBnenue u kpuctanauzanus. Terni0eMKoCTb KpUCTAIUIOB.
11. ITonsiTue o mnasme. MeToibl MOJIyYEHUS U OCHOBHBIE XapAKTEPUCTUKH TIJIa3MBbl.

7. TeMaTHKa KYpCOBBIX pa0doT(IIPOEKTOB)

KypcoBbie paGoThl (IpOEKTHI) MO JUCIUTIIINHE HE TIPETyCMOTPEHBI.

8. OueHouHbIe cpeacTBa
8.1. Komnerenuuu u 3ranbl popMUpoOBaHUs

No | Onenounsle cpeacTaa KommeTeHmum, 3Tansl ux
/o ¢dbopmMupoBaHUs

1 [IpeaMETHO-METONYECKUI MOYJIb [1K-6, I1K-3.

2 IIcuxomnoro-negarorndecKuil MoayJib [1K-3.

3 IIpeaMEeTHO-TEXHOJIOTMYECKUI MOy Ib [1K-6, I1K-3.

8.2. Iloka3aTean U KPUTEPHH OLICHMBAHUSI KOMIIETCHINH, INKAJIbI OLlCHUBAHUS

[IIkana, KpUTEpUHU OLIEHUBAHUS M YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMH

2 (He 3aUTEHO) HIXKE
IOPOTOBOTO

3 (3a4reHo)
MTOPOTOBBIN

4 (3auTeHO0) 0a30BbIN

5 (3auTeHo)
IOBBIIIEHHEBIN

ITK-3 CnocoGeH peain30BBIBaTh 00pa30BaTeIbHbIC MPOTPAMMbI PA3TUYHBIX YPOBHEH B
COOTBCTCTBHUU C COBPCMCHHBIMU MCTOJUKAMU U TCXHOJIOTUAMUA, B TOM YHUCJIC HH(bOpMaLII/IOHHI:IMI/I,
Juist obecreyeHnst KayecTBa yueOHO-BOCIIUTATEILHOTO MpoLiecca

[TK-3.1 IlpoekTtupyeT pe3ynbTaThl 0Oy4eHHs B COOTBETCTBHHM C HOPMAaTUBHBIMH JIOKYMEHTaMU B
cdepe oOpazoBaHusl, BO3PACTHBIMU OCOOECHHOCTAMHU O0yUAIOIINXCS, TUIAKTHISCKUMH 3a1a9aMU

ypOKa.
He criocoben B nenom ycnemno, Ho | B 1ienom ycnemniHo, HO Cnoco0eH B ITOJIHOM
HpOGKTPIpOBaTL 6€CCI/ICTGMHO C OTACJIIBHBIMHA O6’b€Me HpOeKTI/IpOBaTI:
pe3yabpTaThl 00yYeHUS MPOCKTUPYET HeI0YeTaMHU pe3yabTaThl 00yUEHUS B
B COOTBETCTBHU C pe3ynbTaTel 00y4YeHus IIPOEKTUPYET COOTBETCTBUU C

HOPMATHUBHBIMHU
JIOKYMEHTaMHU B cepe
obOpasoBaHus,
BO3PaCTHBIMHU
0COOCHHOCTSIMU
o0yJarommxcs,

T TAKTHYECKAMHU
3aJjayaMu ypoKa.

B COOTBETCTBHUH C
HOPpMaTHBHBIMU
JIOKyMEHTaMu B chepe
o0Opa3oBaHuUs,
BO3PaCTHBIMH
O0COOEHHOCTSAMU
oOyJarommxcs,
IUIAKTUYSCKUMHU
3aJjauaMH ypoKa.

pe3ynbTaThl O0y4YCHHS
B COOTBCTCTBHUU C
HOPMAaTHBHBIMH
JIOKyMEHTaMHU B chepe
oOpazoBaHus,
BO3paCTHBIMU
0COOEHHOCTSIMU
00yJarommxcs,
T TAKTHYECKAMHU
3aJa4aMu ypOKa.

HOPMAaTHBHBIMHU
JIOKYMEHTaMHU B cepe
o0OpazoBaHus,
BO3PaCTHBIMHU
0COOEHHOCTAMU
o0yJarommxcs,

T TAKTHYECKAMHU
3aJja4aMu ypoKa.

[1K-3.2 OcyniecTBasier 0TO0p NPEIMETHOTO COCPIKaHUsl, METOJIOB, IPHEMOB M TEXHOJIOTHIA, B TOM
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yucie HHPOPMaITMOHHBIX, 00yUEHHUS, OPTaHU3aIMOHHBIX ()OpM yUEOHBIX 3aHSATHUN, CPEIICTB
JMArHOCTHKU B COOTBETCTBHH C TUIAHUPYEMBIMH PE3YIbTaTaMU OOYUICHHSI.
B nenom ycnemno, Ho | B menom ycrnemHo, HO Crnioco0eH B OJTHOM

C OTAEIbHBIMU 00BbeMe OCYIECTBIATh

He ciocoben

OCYIIECTBIIATH OTOOP 0OECCUCTEMHO
MIPEMETHOTO OCYILIECTBIISIET OTOOP He/I0ueTaMu 0TOOp MPEIMETHOTO
COZIepKaHusl, METO/IOB, HPEMETHOTO OCYIIECTBIAET OTOOp | COAEpIKaHuUs, METOJIOB,
MIPUEMOB U COZIepKaHUsl, METO/IOB, MPEMETHOTO MIPUEMOB U
TEXHOJIOTH, B TOM HPUEMOB U COZIEpKaHuUs1, METOJIOB, TEXHOJIOTH, B TOM
qucie TEXHOJIOTHii, B TOM IPUEMOB U qucie
MH(pOPMAIMOHHBIX, qHcie TEXHOJIOTHH, B TOM MH(pOPMAMOHHBIX,
o0y4eHus, MH(POPMAILIMOHHBIX, qucie o0yd4eHus,
OpraHM3aIMOHHBIX o0y4JeHwus, MH()OPMAMOHHBIX, OpraHM3aIMOHHBIX
¢bopM yueOHBIX OpraHM3allMOHHBIX o0yueHus, ¢bopm yueOHBIX
3aHSTHI, CPE/ICTB ¢bopmM ydeOHBIX OpTraHU3aMOHHBIX 3aHSTHI, CPE/ICTB
JTMarHOCTUKHU B 3aHATHH, CPEACTB ¢bopm yueOHBIX JTMarHOCTUKHU B
COOTBETCTBHH C JMarHOCTUKH B 3aHATHH, CPEACTB COOTBETCTBHH C
IUTAHUPYEMBIMU COOTBETCTBHH C JMarHOCTUKHU B IUTAHUPYEMBIMU
pe3yabTaTaMu IUTAHUPYEMBIMU COOTBETCTBHUH C pe3yabTaTaMu
oOy4eHusl. pe3yabTaTaMu IJIAaHUPYEMBIMU o0y4eHusl.
0oOy4JeHHSI. pe3yybTaTaMu
00y4YeHHSI.

A30BATCJIbHBIX MPOTrpaMM U UX 3JICMCHTOB
1 JOIIOJIHUTCIBbHBIX O6paBOBaTeJIBHbIX Iporpamm.
B nenom ycnemno, HO Crnioco0eH B OJTHOM

ITK-6 CriocoGeH MpoeKTHPOBATh COJEPIKAHUE 00D
[1K-6.1 YyacTByeT B IpOEKTUPOBAaHUU OCHOBHBIX

He moxer B nenom ycnemso, HO
y4acTBOBaTh B 0eCCUCTEMHO C OTJICJIbHBIMU 00beMe y4acTBOBATH B
MPOEKTUPOBAHUHT y4acTBYET B HE/I0YeTaMHU y4acTBYET MIPOEKTUPOBAHUH
OCHOBHBIX U IIPOEKTUPOBAHUHI B IIPOEKTUPOBAHUU OCHOBHBIX U
JOTIOJTHUTEIBHBIX OCHOBHBIX U OCHOBHBIX U JOTIOJTHUTEIBHBIX
00pa3oBaTenbHbIX JOMOJTHUTENbHBIX JIOTIOJTHUTEIbHBIX 00pa3oBaTeIbHbIX
porpaMm o0pa3oBaTeIbHbBIX 00pa3oBaTeIbHbBIX IIPOrPaMM.
POTPAMM. IPOTrpaMM.

I1K-6.2 Ilpoektupyet paboune nporpamMmbl y4eOHbBIX npeameToB «Dusnkay, « MHpopmaTrkay.

He Mmoxet B nenom ycnemno, Ho | B nienom ycnemnHo, Ho | Cioco0eH B TOJTHOM
IIPOEKTUPOBATH 0eCcCUCTEMHO C OTAEIbHBIMU o0beMe MPOEKTUPOBATh
pabouue nIporpaMMbl | MPOEKTUPYET paboune HeJI0UeTaMu paboune IporpaMmbI
y4eOHBIX IPEAMETOB | IMPOrpamMMbl YYEOHBIX | MPOEKTUPYET paboune | yueOHBIX MpPeAMETOB
«Duzukay, npeamMeToB «Du3uKkay, | nporpamMmbl yueOHbIX | «Dusmkay,
«MHpopmaTukay. «npopmarukay. npeameroB «Duzukay, | «MHbopMaTHKay.
«udbopmatukay.
YpoBeHb IlIxana oneHUBaHMS IJIs IPOMEKYTOYHOU IlIxana oueHUBaHUs
c(hOpMUPOBAHHOCTH aTTeCTalu no bPC
KOMIIETCHIIUU DK3aMeH 3ayer
(muddepeHpoBaHHBIN
3a4eT)
[ToBbITIICHHBIH 5 (oTuyHO) 3a4TEHO 90 — 100%
ba3oBbrii 4 (xoporio) 3a4TEHO 76 —89%
[ToporoBpIii 3 (YIOBJIETBOPUTEIHHO) 3aYTEHO 60 — 75%
Hwxe noporosoro 2 (HeyAOBJIETBOPUTEIHHO) | HE3AUTEHO Hwuxe 60%

8.3. Bonpochl MPOMeKYTOYHOM aTTecTAlUA
Tpernii cemectp (Ik3amen, [1K-3.1, I1K-3.2, I1K-6.1, I1K-6.2)
1. Ilpeamet Monekynsipaoit Gu3uku. OCHOBHBIE MIPEICTABICHUS MOJEKYISIPHO-KUHETHUECKOM
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Teopuu. VieanbHbIi ras.

2. OCHOBHOE ypaBHEHNE KHMHETHUYECKOW TEOPUU Tra30B. AOCOIOTHAs TeMIIeparypa.

3. U3mepenune ckopocTteit mosnekyi (onbIT TepHa).

4. bapomeTrpuueckas ¢popmyina. PactipeneneHne MOJIEKYI IO CKOPOCTSM U DHEPTHSM.

5. Onpenenenue uncia Asorazpo (onsIT [leppena).

6. Pacnipenenenue sHEPruu MOJIEKYII 110 CTENEHSAM cBOOObI. DITyKTyalluy B MI€aJbHOM Tas3e.
[TapamMeTpsl CTOJIKHOBEHUM.

7. Quddysus B razax. BsskocTs razos. TemmonpoBOgHOCTH ra30B.

8. TernonpoBOAHOCTh ra30B U BHYTPEHHEE TPEHUE IIPU HU3KOM JABJICHUU.

9. MeToapl ony4eHus U U3MEPEHHsI TEXHUYECKOro BaKyyMa.

10. TepmonuHamuueckas cucrema. TepMOOMHAMHUYECKOE paBHOBECHE. BHYyTpeHHsA sHEprus
UJeaIbHOTO rasa.

11. KBa3zucratnueckue mpoueccel. TenaoeMKOCTh BEIIECTBA.

12. IlepBoe Hauano TepmoauHamMuku. [lonmurponnueckne npoiecchl.

13. CkopocTb 3ByKa B rase.

14. TernoBbie MamuHbl. KITJ] TEeIOBBIX MalIuvH.

15. Nneanpuas Terosas mamuna. KITJ nukna Kapo.

16. Bropoe Hayano TepMOJMHAMHUKH U €r0 CTaTUCTUUYECKOE UCTONIKOBaHue. Teopema HepHcra.

17. YpaBuenue Ban-nep-Baanbca. Kputnueckoe coctosinue.

18. Dddext Ixoynsa-Tomcona. YpaBuenne Knaitnepona-Knaysuca.

19. Kunkoctu. CBONCTBA KUIKOTO COCTOSIHUS.

20. ®opmyna Jlamnaca. PacTBopsbl.

21. Tepapie Tena. AMop(dHbIE U KpUCTAIITMYECKUE Teaa. AHU30TPOIHS KPUCTAIIIOB.

22. lledexTsl B kpuctamiax. Kumakue kpuctamibl. CBOHCTBAa KPUCTAIIIOB.

23. IlnaBnenue u Kpuctamuzanus. TermioeMKoCTb KpUCTAIUIOB.

24. Ilonstue o azMe. MeTopl MOTYyYEeHUSI U OCHOBHBIE XapaKTEPUCTUKH TLIa3MBbl.

8.4. MeToauyeckue MarepuaJibl, ONpeaesiOlIde NPOUeXyPbl OUEHUBAHUS 3HAHUIM,
yMeHHii, HABbIKOB U (WJIM) ONBITA JeSATEJbHOCTH, XapaKTePU3YWIIUX 3Tanbl (popMUPOBAHUS
KOMIIeTeHU I

[TpoMesxyToUyHast aTTeCTaIHs MPOBOJUTCS B JOPME dK3aMEHA.

OK3aMeH MO0 AUCHUIUIMHE WIM €€ YacTh HMMEeT Lelb OIEHUTh C(HOPMUPOBAHHOCTH
OOIIEKYIBTYPHBIX, MPOPECCHOHATHHBIX KOMIIETCHIIUN, TEOPETHYECKYIO TOJTOTOBKY CTYICHTA, €ro
CIOCOOHOCTh K TBOPYECKOMY MBIIUICHUIO, TIPUOOPETEHHBIE UM HABBIKM CaMOCTOSTENbHON paboThl,
YMEHHE CHHTE3UPOBAThH MOTYYCHHBIC 3HAHUS ¥ IPUMEHSTH MX IIPU PEIICHUU MPAKTUYCCKUX 3a/1a4.

[Tpu GanIbHO-PEUTUHIOBOM KOHTPOJIE 3HAHHMM WTOrOBasi OLIEHKA BBICTABISETCS C Yy4ETOM
HaOpaHHOI cyMMBbI OaJIJIOB.

[Ipu oreHKEe TOCTHIKEHUI CTYJICHTOB HEOOXOAMMO 00paiaTh 0co00e BHUMAaHHE Ha:

— YCBOGHHE MPOTPAMMHOIO Marepuana; — YMEHHE H3JIaraTb MPOrPaMMHBIA MaTepual
HAYYHBIM SI3bIKOM;

— YMEHHE CBSI3bIBATh TEOPHIO C TPAKTUKOM;

— YMEHHUE OTBEYaTh Ha BUIOM3MEHEHHOE 3a/IaHUE;

— BIIQJICHHE HaBBIKAMH MOMCKA, CHCTEMATH3aI[UU HEOOXOIUMBIX UCTOYHUKOB JINTEPATYPHI IO
n3ydaemMoi npooieme;

— yMeHHe 000CHOBHIBATh MPUHSATHIC PEIICHUS;

— BJIaJICHUE HABBIKAMU U TIPUEMaMU BBITIOJIHEHUSI IPAKTUYECKUX 3aJaHMHIA;

— YMEHUE TOAKPEIUISTh OTBET WILTIOCTPATUBHBIM MAaTEPUATIOM.
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9. IlepeyeHb OCHOBHO¥ U AONOJHUTEJIbHON y4eOHOM JIUTEPATYPBbI

OcHoBHas JuTEpaTypa

1. Kynacoga, C.B. Kypc nekmuii mo obmieit ¢pusuke : yaedHoe mocobue aiis bakaiaBpoB /
C.B. KynacoBa, M.B. Cononuxuna. - M. ; bepnun : upekr-Meaua, 2016. - . 1. Mexanuka.
MonekynsipHasi GpuU3uKa 1 TepMOAMHAMUKA. - 174 c. : ui., Tabmn. - bubmuorp. B kH. - ISBN 978-
5-4475-6909-9 ; To xe [Dnexrponubiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book red&id=436995&sr=1

2. Manbimes JI. I, , lllymuxuna K. A. , Menkux A. B. , [ToB3uep A. A. MonekynsapHas
¢u3KMKa 1 TepMOIUHAMUKA: yueOHoe mocobue [DnekTpoHHsbld pecype] / JI. I. Manblimes u
np..— ExarepunOypr: M3marenscTtBo Ypansckoro yHuBepcutera, 2014—85¢. Pexum mocrtyna:
http://biblioclub.ru/index.php?page=book red&id=275941&sr=1

3. CuByxwuH, /I.B. O6muii kypc ¢usuku : yaednoe nocodue : B 5 1. / J[.B. CuByxuH. -
Uzn. 6-e, crep. - M. : ®usmataurt, 2014. - T. 2. TepmonuHaMuKa U MOJEKYJsIpHAs GU3UKA. -
544 c. : wun. - ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 (T. II) ; To xe
[DneKTpOHHBIN pecypc]. - URL: http://biblioclub.ru/index.php?
page=book red&id=275624&sr=1

JlomoJIHUTEIbHAS JINTepaTypa

1. . AnemkeBuu, B. A. Kypc o6mieit pusuku. MonekymsipHas ¢usuka : yaeOnux / B. A.
AnemkeBnd. — Mocksa : DUSMATIIMUT, 2016. — 312 ¢. — ISBN 978-5-9221-1696-1. —
Tekcr : onexkrpoHHbrd // Jlamp : dsnekTpoHHO-OMOMMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/91145

2. 3ucMmam, I'. A. Kypc obmeti pusuku : yuebHOe mocodue : B 3 Tomax / I'. A. 3ucman, O.
M. Tomec. — 8-e usn., crep. — Cankrt-IlerepOypr : Jlanp, [6. I.]. — Tom 1 : Mexanuka.
Monekymsapaas ¢uzuka. Konedbanus n Bomasl — 2019. — 340 c. — ISBN 978-5-8114-4101-3.
— Texer : onexktpoHHblid // JlaHp : 31eKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/115200

3. Kuxoun, A. K. MonekynapHast ¢usuka : y4ue06. mocoobue / A. K. Kuxoun, 1. K.
Kukowun. - 4-¢ u3n., crep. - CII0. : Jlanb, 2008. - 480 c. : wir. - ISBN 978-5-8114-0737-8

10. TIlepeyenb pecypcoB HMH(}OPMAIUOHHO-TEJEKOMMYHUKAIIMUOHHONH  CceTH
«AHTepHeT»

1. fizika.com.ru - "Pemenue 3amna4 no ¢usuxe" Jlroau 3aHUMAIOTCS PELICHUEM 3a]1ad 110
BCEM pazzenaM obmiel Gu3uku 000 CI0KHOCTH

2. http://urait.ru/ -  HzparensctBo  «lOpaift» —  3TO  COBOKYITHOCTH
BBICOKOMPO(ECCUOHATIBHBIX CIIELUATNCTOB, KOTOpble O0ECHEeYMBaIOT MOATOTOBKY M BBIMYCK
Ka4eCTBEHHBIX YUYCOHUKOB, Y4EOHBIX TOCOOMM U MHBIX MaTE€pPUasOB.

3. http://www.ioffe.ru/index.php?go=physDB - kypchbI jiekiuii u MmaTepuaisl Mo GusuKe

4. https://biblioclub.ru/ - VYauBepcuteTckas OuOIMoTeKa OHIAWH [DIEKTPOHHBIH
pecypc]. — M. : U3marenscTBO «/lupexr-Menuay». — Pesxxum noctyma: http://biblioclub.ru/

11. MeToguyeckne yKazaHus 00y4arOIMMCH M0 OCBOCHUI0 TMCHMILUINHBI (MOIYJIs1)

[Tpu ocBoeHNM MaTepuaa IUCIUIUIMHBI HE0OX0IUMO:

— CIUIAHUPOBATh M PACTIPEACIIUTh BPEeMsl, HEOOXOIUMOE JUISl U3YICHUS TUCITUTLINHBL,

— KOHKPETU3UPOBaTh JJ1s ce0sl TUIaH U3yUEHUsl MaTepuaa;

— O3HAaKOMHTBHCS ¢ OOBEMOM M XapaKTEpPOM BHEAYJUTOPHOW CaMOCTOSTEIbHON padoThI
JUTSI IOJTHOLIEHHOTO OCBOEHUS KaXKJI0M U3 TEM JUCLUIUINHBIL.

CueHnapuii u3ydyeHus Kypca:

— TIpopaboTalTe KKy TEMY TI0 MPEAJIaracMOMy HIKE alTOPUTMY JACHCTBU;

— U3YYHMB BEChb Marepual, BBIIOJHUTE UTOTOBBIM TECT, KOTOPBIM MPOAEMOHCTPUPYET
TOTOBHOCTB K Caue 3a4yeTa.

Anroput™m paboThl HaJl KaXKI0H TEMOM:

— HW3YYHUTE COJEP’KaHHE TEMbI BHaYaJe O JIEKIIMOHHOMY MaTepuaiy, a 3aTeM M0 JIPYyTruM
HCTOYHUKAM;

- HpOHHTaﬁTe JOTIOJTHUTCIIBHYIO JUTEPATYPY u3 CIIMCKa, MIPEATTOKEHHOTO
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MperoiaBaTeieM;

— BBIMUIINTE B TETPagb OCHOBHBIE KATErOpUM M NEPCOHAIUU MO TEME, HCIOJb3Ys
JCKIIMOHHBIA Marepuan WM CJIOBAapH, YTO TOMOXET OBICTPO IMOBTOPUTH MaTepHall MpU
MOJITOTOBKE K 3a4ETy;

— COCTaBbTE KPATKUH IJIaH OTBETA MO KaXIOMY BOIIPOCY, BRIHOCUMOMY Ha 00CYyKICHHE
Ha J1a00paTOPHOM 3aHATHH;

— BBIYUUTC OIPCACIICHUA TCPMHUHOB, OTHOCAIIUXCA K TCME;

— IpoayMaiiTe MpUMEpPHI U WILTIOCTPALIMU K OTBETY IO U3y4aeMoi TemMe;

— MOIOEepUTE IUTATHl YYEHBIX, OOIECTBEHHBIX NesATeNIed, MyOIMIIMCTOB, YMECTHBIE C
TOUYKH 3peHUs1 00Cyk1aeMoi MpoOJIeMBI;

— HpOﬂYMLIBaﬁTC BBICKA3BIBAHUA 1O TEMaM, NPCIIJIOKCHHBIM K na60paTopH0My 3aHATHUIO.
Pexomenaamuu o pabote ¢ IuTepaTypoi:

— O3HAKOMBTECh C AHHOTAIMSAMH K PEKOMCHIIOBAaHHOW JIUTEpAType H OMPEACITUTE
OCHOBHOI METO/1 U3JI0KEHHSI MaTeprasa TOr0 Ui MHOTO HCTOYHHUKA;

— COCTaBbTC COGCTBGHHBIC AHHOTAIlMKM K APYIrUM HCTOYHUKAM Ha KapTO4YKax, 4YTO
MTOMO>KET IPHU MOATOTOBKE pedepaToB, TEKCTOB peUeil, PpH MOATOTOBKE K 3a4eTy;

— BBI6epI/ITC TC UCTOYHHKH, KOTOPLIC HaI/I60JI€€ noaxoAT JIs1 U3YUCHUA KOHerTHOI\/JI
TEMBI.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTH I

Peannzanus y4eOHOM mporpamMmbl oOecreunmBaeTcs AOCTYIOM KaXAOro CTyACHTa K
MH(POPMALMOHHBIM pecypcaM — JJIEKTPOHHOH OMOIMOTEKe W CeTeBbIM pecypcam HHTepHer.
st ucnonszoBanust KT B yueOHOM mpoliecce MCIOb3yeTCs MpOorpaMMHOE obecreueHue,
MIO3BOJISIIOIEE OCYIIECTBIATh MOMCK, XpPAaHEHUE, CUCTEMATU3alLMIO, AHAIU3 M IPE3EHTAIUI0
UH(pOpMaLUH, SKCIOPT UH(OpMaAMK Ha HU(PPOBbIE HOCUTENH, OPIraHNU3aLUI0 B3aUMOJICHCTBUS
B peabHON U BUPTYAJIbHOM 00pa3oBaTenbHO cpeae. MHAMBUoyalbHBIE PE3YNIBbTaThl OCBOCHUS
JUCLUIUINHBI CTYIeHTaMU (PUKCUPYIOTCS B UH(OPMALIMOHHOM CUCTEME YHUBEPCUTETA.

12.1 Ilepeyenb nmporpaMmMHoOro odecnedeHusi (0OHOBJICHHE NPOM3BOAUTCH MO Mepe
MOSIBJIEHUS] HOBBIX BEPCHii MPOIrPaMMbl)

— Microsoft Windows 7 Pro — JIuniensus Ne 49399303 ot 28.11.2011 .

— Microsoft Office Professional Plus 2010 — JIunensust Ne 49399303 or 28.11.2011 .

— 1C: Yauepcurtet [IPO® — JIunensnonnoe cornamenue Ne 10920137 ot 23.03.2016 .
12.2 IlepeyeHb HWHGOPMALMOHHBIX  CHPABOYHBLIX cucTeM  (0OHOBJICHHE
BBINOJIHSAETCS esKeHe1eIbHO)
1. CripaBounas npaBoBas cucteMa «Koncymerantllmoc» (http://www.consultant.ru)
2. Undopmanmonno-npasoBas cucrema "ITAPAHT" (http://www.garant.ru)
12.3 TlepeyeHnb coBpeMeHHBIX NMPOdecCHOHATBHBIX 023 TAHHBIX
DnexTpoHHas onbaroreynas cuctema Znanium.com( http://znanium.com/)

Enunoe okHO nocTyna k o6pazoBarenbHbIM pecypcam (http:/window.edu.ru)
Hayunast anextponnast Oubnuoreka eLibrary.ru https://www.elibrary.ru/defaultx.asp

13. MaTrepuabHO-TeXHHYeCKOe o0ecredeHue TUCHUIINHBI(MOILYJIs)

Jns  mpoBeneHHs  ayIMTOPHBIX — 3aHATHM  HEOOXOOUM  CTaHIApTHBIM  HAOOP
CIeLUANIU3UPOBaHHON yueOHOM Mebenu u yueOHOro 000pyn0oBaHuUs, a TAKXKE MyJIbTUMEIUITHOE
o0opyoBaHue Ui IEMOHCTpALUU MIpe3eHTaluil Ha jekiusax. s npoBeneHns NpakTH4ecKuX
3aHATHHM, a TakKe OpraHu3all CaMOCTOSTEIbHOM padOThl CTYIEHTOB HEOOXOIUM
KOMITbIOTEPHBIN KJIacc ¢ pabounMu MecTaMu, 00eCTIeUrBarOIIMMU BbIX0/ B VIHTEpHET.

WunuBuayanbHble pe3yabTaThl OCBOCHUS JUCHUILIMHBI (PUKCUPYIOTCS B 3JIEKTPOHHOM
nH(}OpMaAITMOHHO-00pa30BaTEIBLHON Cpe/ie YHUBEPCHUTETA.

Peanuzanus y4yeOHON mporpamMmbl OOECIIEYMBACTCS JOCTYIOM KaKJOrO CTYIEHTa K
MH(GOPMAIIMOHHBIM pecypcaM — 3JIEKTPOHHOM Oubimoreke U ceTeBbIM pecypcam HHTepHeT.
Jns ucnonszoBanuss HMKT B yueOHOM mporecce HEOOXOAMMO HAlIW4YME MPOrPaMMHOTO
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o0ecriedeHus, TMO3BOJISIFOIIETO0 OCYIIECTBIIAT, TOUCK uH(popMaiuu B cetu HHTEpHET,
CHUCTEMaTH3aIINI0, aHAJIU3 U MPE3CHTAINI0 HHPOPMAIIMH, YKCIOPT HHPOpMaIu Ha U(PpoBbIe
HOCUTEIH.

VYyeOHast aymuTopHst sl IPOBEICHUS YUEOHBIX 3aHITHHA.

VYyeOHass ayauTopusi [Uisi TPOBEACHUS 3aHSATHH JIGKIIMOHHOTO THIIA, 3aHITHHA
CEMUHApPCKOro TUMA, FPYNIOBBIX W WHAMBHUIYaIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJS U
IIPOMEXKYTOYHOM arrectanuu, Ne203.

JlaGopaTopust MEXaHUKH U MOJICKYJISIPHOUN (U3HKH.

[TomenieHre OCHAIIEHO 00OPYIOBAHUEM M TEXHHUECKUMH CPEICTBAMU OOYUCHHS.

OcHoBHOE 000py/IOBaHHE:

ABTOMaTH3UpOBaHHOE pabodyee MECTO B COCTaBe (CHUCTEMHBIH OJOK, MOHHTOD,
KJIaBUATypa, MbIllIb, TapHUTYpa, MPOEKTOP, MHTEPAKTHBHAsl JI0CKa), MAarHUTHO-MapKepHas
JOCKa.

VYcranoBka miis w3MepeHus Teriotel mapooOpazoBanus OIIT 1-10, YcraHoBka s
W3YYCHHS 3aBUCUMOCTH CKOpOCTHM 3Byka oT Temmeparypsl DIIT 1-7, VYcranoBka s
uccinenoBanus Temnoemkoctu TBepaoro tena DIIT 1-8, VYcranoBka st omnpeneneHus
m3meHeHus: sHTponmu DIIT 1-11, YeranoBka mist ompeneneHuss KodhduIMEHTa BSI3KOCTH
Bozayxa ®IIT 1-1, YcranoBka /i ompenesneHns OTHOUIEHMs TEIJIOEMKOCTEH BO3AyXa INpHU
nocrosHHOM pnaBiieHun DIIT 1-6, YcranoBka s onpeneieHus: YHHUBEPCAJIbHOW Ta30BOM
nocrostHHOM DIIT 1-12, Becwl ObiToBBIE «Jlaunuk», Habop pasHoBeco, Becbl TexHHueckne
T-1000, YcranoBka mig u3ydeHusl coymaapeHusi mapoB - 1, Becbl topcuonusie BT-1000,
Muxpockon «buonamn /I-11», Cexynaomep CO/I-1, Muxpomerp MK-25, Hacoc Bo3ayuHbIit
pyunoi, Cocyn nis B3BeIMBaHus Bo3yxa, Karetomerp.

Y4eOHO-HarsIHBIE TOCOOUSI:

[IpezenTanumu.

ITomerienue 1t CaMOCTOATENBHON PabOTHI.

UuTanbHbIN 3a71 JJIEKTPOHHBIX PECYPCOB, Ne 101 6.

[TomemieHne yKOMIUIEKTOBAHO CIELUATM3UPOBAHHON MeOeslbl0 U TEeXHUYECKMMHU
CpeICTBaMH O0O0y4EHUSI.

OcHoBHOE 000py/IOBaHUE:

KoMmbloTepHasi TE€XHHMKa C BO3MOXKHOCTBIO MOAKIIOUEHHS K cetu "HHTepHer" u
obecriedyeHneM JI0CTyna B 3JEKTPOHHYIO  HMH(OPMAllMOHHO-00pa30BATENBHYIO  CPEIy
yHUBepcUTeTa (KoMIpoTep 12 mr., MyJIbTUMEIUIHBI TPOEKTOp 1 MIT., MHOTOQYHKIIMOHAIBHOE
ycTpoicTBo 1 mT., mpuHTEp 1 1mIT.).

Y4eOHo-HaITIs AHbIE TOCOOUS:

[Ipe3eHranuu, >JEKTPOHHBIE JUCKM C Y4eOHBIMM M Y4eOHO-METOINYECKUMU
OCOOUSIMHU.
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