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1. Heau n 321244 U3y4YeHUs1 TUCHHUILINHBI (MOTYJIs1).

1.1 llean ocBOEHUS TUCHUILIHHDI.

VYuebnas aucuuiuimHa «MonekynsapHast (U3HMKa» CTaBUT CBOCH IENbI0 CPOPMHUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJaxX MOJICKYJISIPHON (DM3UKH, a TAK)KE JaTh HABBIKH PEIICHHS 3a/1a4 U HIKCIEPUMEH-
TaJbHON PaOOTHI.

1.2 3agaun AUCHMUILINHEL,

— U3y4EHHUE TEOPETUYECKUX OCHOB, NOHATUI M 3aKOHOB MOJEKYJISIpHOH (pu3uKH, e€ J0-
CTHIKEHUN U TEXHUYECKUX IPUIIOKECHUN;

— U3y4YEHHE METOJI0B PEIIEHUS 3a/1a4 [10 OCHOBHBIM pa3/iesiaM MOJIEKYISIpPHON (PU3UKH;

— W3y4YeHHE METOAOB (PU3UYECKUX M3MEPEHUl M 00pabOTKH AKCIEPUMEHTANBHBIX TaH-

HBIX.

1.3 MecTo AuCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOM NMPOrpaMMBbl.

Hucuunnuna «MounekynspHas Qu3uka» OTHOCUTCS K 0a30Boii yactu bioka 1 momyns
«Du3uka» ydeOHOTO TUTaHa. J[JIsl yCHenmrHOro HM3ydeHWs TUCIHUIUIMHBI HEOOXOJMMBI 3HAHUS
HIKOJILHOTO Kypca (M3HKU U OCHOB MaTeMaTH4ecKoro aHanu3a. OCBO€HUE JUCIHUILIUHBI HEOO-
XOJUMO JUTSl U3YUEHUSI IPYTUX PA3EIOB (PUBUKH.

1.4 IlepeyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHH 00pa30BaTe/IbHON NPOrpaMMbl.

W3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHHE y 00ydaro-
muxcs oduenpodeccruonanbHbix komnerenuui (OIIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMIe- KOMIIETEHIINH o0yyaromuecs 10JKHbI
" | TeHuuu | (wm e€ yacTu) 3HATh yMeTh BJIaJleTh

1 OIIK-3 | crmocoOHOCTBIO MMEIONIYIOCS B JIH- HAWTH JOIOIHUTENb- | METOdAMU
BJIaJIETh OCHOB- TEpaTyPHBIX U JIEK- | HYIO Y9eOHYIO HH- perteHus
HBIMU METOJIaMH, | TPOHHBIX UCTOYHHU- | (hopMaluio 1Mo MoJe- | 3ajad Mo
crocobamu u Kax MHPOpPMAIUIO O | KYJISIpHOH Qu3uke, OCHOBHBIM
CpEICTBaMU MO- | TEOPETUYECKHUX OC- | CBA3AHHYIO C €€ Uc- | pa3zaenam
Jy4eHUs, XpaHe- | HOBaX, MOHATHAX U | TOpUEH, COBPEMEH- | MOJICKYJISIp-
HUS, IepepaboTKH | 3aKOHAX MOJIEKY- HBIMU JIOCTHXEHUS- | HOM (pU3HKH
uH(popManun JSpHON QU3KKH MH U TEXHUYECKUMH

NPUIOKEHUSIMHU

2 | OIIK-6 | cmocoOHOCTBIO METO/bI SKCTIEPH- H0JIb30BaThCS METOAaMHU
IPOBOJTUTH WH- MEHTaJIbHBIX U3ME- | U3MEPUTEIbHBIMA 00paboTKH
CTPYMEHTAJIbHBIE | PEHUN Pa3TUUHBIX npubopamu HKCIIEPUMEH-
WU3MEPEHUs CBOWICTB BEIIECTB TaJIBHBIX

JTAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO11ast TPYAOEMKOCTh AUCHUIUIMHBI cocTaBisgeT 3 3ad. ex., (108 yaca), u ux pacmopeme-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bun yae6HO# paboThI Bcero | 1-ii cemectp
4acoB (uacsl)

KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 16 16
3aHsTHS TEKIIMOHHOTO THIIA 6 6
JlaGopaTopHble 3aHATHS 6 6
3aHATHSI CEMUHAPCKOTO TUIIA 4 4
(ceMUHApBI, MPAKTUYCCKUE 3aHSITHS)
HNnas koHTaKTHas padora:
Kontpois camoctositenbHoi pabotsl (KCP) - -
[Tpomexyrounas arrectanus (UKP), 3auetr 0,2 0,2
[Tpomexxyrounas arrecranus (MKP), sx3amen 0,3 0,3
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
[TpopaboTka yaeOHOro (TEOPETUYECKOro) MaTepuaa 49 49
BeinoHeHNe TBOPYECKHUX, KOHCTPYKTOPCKHUX M UCCIIEI0BATEIILCKUX 10 10
3aJIaHui, YrIyOIsSIONMX U PACIIUPSIONINX JICKIIMOHHBIA MaTepHa
Pemenue 3a1a4y no MoJIeKyJIsSIpHOM Qu3uKe 10 10
OdopmieHne 1 MOAroTOBKA K 3alIUTe JTA00PATOPHBIX padoT 10 10
KonTpoJs:
[TonroroBka K SK3aMeHY 12,5 12,5
O0mas Tpya0eMKoCTh | 4ac. 108 108

B TOM YHCJIe KOHTAKTHasi padoTa 16,5 16,5

3a4. efl. 3 3

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue BuoB yueOHON pabOThI M UX TPYJOEMKOCTH MO pa3/ienaM AUCHUIIUHBL.
Pa3nens! (TeMbl) TUCIUILUIMHBI, U3y4aeMble B _1-M  cemecTpe:

KonnyecTBo yacos
HanmenoBanue AynuropHas Bueayauropnas
No paznenos (Tem) Bcero pabora paborta
JI I13 JIP CPC

1 | UneannHblii ra3 24 1 1 2 20
2 | SIBnenus nepeHoca 17 1 1 1 14

B rasax
3 | TepmonnHamuka 30 2 1 2 25
4 | PeanbHble Ta3bl, )KUIKOCTH 24 5 1 1 20

Y TBEPJIbIE TeNa

Hmozo no oucuunnune: 6 4 6 79

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTensHas paboTa CTyJeHTa.




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

TBEPJBIC TEJIA U UX TEIUIOEMKOCTh. Da30BbIE NIEPEXO-
JIbl TIEPBOTO U BTOPOTO poAa. YpaBHeHune Knaneiipona
— Knay3uyca. /luarpamma coCTOSIHUIA.

dopma
HaumenoBanue
No Coneprxanue pasjena (TeMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1 MounekynsapHo-KuHeTHYecKas Teopusi. Msmepenus ¢u-
3WYECKHX BEJIMYMH B MOJICKYIApHOH ¢u3uke. Pacuer
MOTPEUIHOCTEN 3KCIEPUMEHTAIBHBIX U3MEPEHUN.
M3onponeccel. YpaBHenue Meneneesa-Kianeipona.
NneanbHblid 3akoH JlanbToHa. MossipHas Macca cMecu. OCHOBHOE
ras YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH UIE-
anbHOrO raza. bapomerpuyeckas popmyna. Pactnipene- | Verugri
nenue bonpiMana. Pacripenenenre MOJeKy rasa 1o ompoc,
CKOpOCTSM (pacnpernenenue Makcsena). 3ammTa
JIP
OddexTuBHBIN qUaMETp U cedeHre Mosekyibl. Cpea-
Hsis JUIMHA CBOOOIHOTO Mpo0era 1 YUCIIo CTOJIKHOBE-
Anenus Huil. Bakyym. Jluddysus B razax. 3akon Puka. BuyT-
IICpEHOCA pennee Tperne. Popmyna Herotona. TemmonpoBo-
B rasax HOCTb. 3akoH Dypne.
2 Pa6ota raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHHUE K H3ompoueccaM. TermioeMKocTh ue-
anbHOrO raza. YpaBHeHue Maiiepa. Anunabatnyeckuit
nportiecc. [ToMuTponMyIecKuii mporecc. DHTPOIHSL. YcTHBIH
TepMoHHAMUKA Bropoii 3akoH TepMoauHaMUKU. TpeTnii 3aK0H Tep- ompoc,
MoauHaMukd. Pacuer nsmenenus OHTPOIINH B IIPOIEC- 3alTa
cax MJIEabHOIO ra3a, Ipy HarpeBaHUM U IJIABJICHUU. JIP
Termosast mamumHa. [{ukn Kapnao. Teopemsr Kapno.
XoJioauiabHasi MalluHa.
3 Peanbheble ra3el. Kpurnueckoe cocrosaue. Y paBHeHUE
Ban-nep-Baansca. b dexrt Ixoymns — Tomcona. DH-
tanbnus. Kuakoctu. CBoboaHas sueprus. [loBepx-
HOCTHOE HATsDKEHUE. Y CIIOBUSI pABHOBECHS HA TPAHU-
PealbHbIe Ta3bl, LI€ JBYX KUIKOCTEN U HA TPAHULE KUJIKOCTh — TBEP- Y CTHBIH
KHIKOCTH 1 JI0€ TEJIO. CMequ/IBaHHe, HecMauuBaHue. JlapneHue mojq o1poc,
TBEpIble TeNa VCKPUBJICHHOU ITOBEPXHOCTBIO JKUIKOCTH. PopMyiia 3amura
Jlannaca. Kanunnspuele senenns. Kpucranmueckue JIP




2.3.2 3aHATHA CEMHUHAPCKOT0 THUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. NneanbHbiit Bapomerpuueckas hopmyna. Pactipenenenue
ras MOJIEKYJI ra3a 10 CKOPOCTSM (pacupeieneHue
Makcaeuia). YcTHBIM onpoc.
SABnenus Juddysus B razax. 3akon Duka. Tecruposarue.
repeHoca Bnyrpennee tpenue. ®opmyina HeroTona.
B razax TenmonpoBogHOCTh. 3akoH Dyphe.
2. Tepmoaunamuika |[[IepBbiii 3aK0H TEpMOAMHAMUKH. TerioeM-
KOCTh UJICaJIbHOTO Ta3a. AmabaTuaecKuit
npouecc. DuTponus. Pacuer usmeHeHus sH- YCTHBIH ompoc.
TPOIIMU B IPOILECCAX UAEATBHOIO rasa. KoHTpobHas
Peanbuble rasel, |PeanbHble rassl. YpaBHenue Ban-nep-Baansca. pabora.
KHUJKOCTU U Kunkoctu. JlaBnenue noj KCKPUBIEHHOM MO~
TBEPJBIC TEJIA BEPXHOCTBIO xkuaKocTH. Popmyna Jlamaca.
2.3.3 JlabopaTopHbIe 3aHSITHS.
CTyneHTHI BBIMIOJIHAIOT HECKOIBKO paboT U3 OOIIEero mepevHs, KOTOPhIM MpeacTaBieH B
TabsuLe.
Ne Hammenopanne HaumenoBanue 1a00paTopHBIX padboT Popwma Tekymiero
paznena (Tembl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonsbl (JIKT-10).
Omnpenenenne yHUBepcaabHON ra30BOM MTOCTOSH- Sammra JIP
Hoil. [IpoBepka 3akona boitng-Mapuorra. Onpene-
JIeHHE HEeU3BECTHOr0 00beMa CoCy 1a.
2 Wneansubiii HN3mepenue atMochepHOro 1aBjieHUs.
ras Onpenenenre aTMOC(HEPHOTo JaBIEHUs, UCTIOIb3Ys 3amuta JIP
3akoH boins-Mapuorra u U-00pa3Hyto TpyOKy.
3 Omnpenesienne BIaKHOCTH BO3AyXa.
Omnpenenenne BIaXXHOCTH BO3/1yXa B KOMHATe, U3- ammra JIP
Mepsisi JaBJIE€HUE HACBIILIEHHOTO Mapa.
4 CsoiictBa razos (JIKT-2. 3aganue 16). Samra JIP
OmnpenieneHne TeIONPOBOHOCTH BO3/1yXa.
5 Onpenenenue ko3(ppuHeHTAa BHYTPEHHEI0 TPe-
HHSl, CpeHel JJIMHBI CBOOOIHOTO npodera u 3¢-
(peKTUBHOrO TUAMETPa MOJIEKYJI BO31yXa.
SBnenus (Onpenenenue mapamMeTpOB MOJIEKYJI, BXOSIINX B Janmrra JIP
nepeHoca COCTaB BO3/lyXa, HCTIONB3yst popmyny [lyazeiins
B razax JUTSL TIpoliecca MPOXO0XKACHUS BO3/TyXa Yepe3 TOHKHM
KaImuJuIsIp.
6 Ipoueccs! B razax (JIKT-5. 3aganue 15).
Omnpenenenne BA3KOCTH BO3/lyXa MO €ro TEYEHHIO B Samura JIP
KanuJuispe.




2

3

SIBnenusa
nepeHoca
B raszax

Ipoueccn! B razax (JIKT-5. 3aganue 15.1).
W3yueHne 1aMUHAPHOTO U TYPOYJIECHTHOTO TEUCHUS
rasa.

3amura JIP

10

Tepmo-
JUHAMMKa

OnpenesneHne OTHONIEHUS yeJbHBIX TeIJ10eM-
KOCTeil.

Omnpenenenue nmokasarenis aauadaTbl METOA0M
Knemana-Jlezopma.

3amura JIP

CgoiicTrBa razos (JIKT-2. 3aganue 8).
OmnpeneneHue mokasareis aauadaTel 10 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

OmnpeneneHre TeMIepaTypHoOro KosgpuinueHra
napyieHus. Hax ok ieHre MOIITHOCTH, TEIIOEMKOCTH
u KI1J] narpeBarens. OnpeeseHrue TemI0eMKOCTH
BOJIBI.

3amura JIP

11

12

13

14

16

17

18

19

PeanbHbIe rassl,
JKUIKOCTH U
TBEPJBIC TEIA

Omnpenesienne K03 GuUIIHEHTa BHYTPEHHET 0 TPe-
HUS KUAKOCTH 10 MeToay CTokca.

Brruncnenue koddduirienTa BHyTpEHHETO TPEHUs
rimmucpuHa, u3Mepss CKOpOCTh MaJICHUS B HEM
CBHUHIIOBOTO IIAPHKA.

3amura JIP

N3mepenue pu3dnvecKUX XapaKTEPUCTUK BOAbI
JIKT-7. 3ananmne 13).
HaxoxneHnue yaenbHOU TEeIIOThl UCITAPEHMS BOJBI.

3amura JIP

HN3mepenune pu3nuecKnx XapaKTEePUCTHK BOIbI
(JIKT-7. 3apanus 19 u 20).

UccnenoBanue moBEpXHOCTHOTO HATSKEHHS U BS3-
KOCTH BOJIbl B IMAIIA30HE TEMIIEPATYD.

3amura JIP

Omnpenesienne K03(pPUIHEHTA TOBEPXHOCTHOTO
HATSKEHUs BOJABIL.

Ornpenenenne ko3P huIlMeHTa MOBEPXHOCTHOTO
HATSDKEHHUS BOJIbI METOJJaMHU OTPbIBA KAIlJIA U MIPO-
BOJIOYHOM METIIH.

3amura JIP

Onpenesienue TemneparypHoro kodgppuuuenra
JIMHEeHHOT0 pacIIMpeHus MeTaJlia.
Onpenenenne k03P hUIIMeHTa TUHEHHOTO PaCIIH-
PEHHUS ATFOMUHUEBOT0, METHOTO 1 JKEJIE3HOTO
cTep>kHel B nuanasone reMnepatyp 20-100 °C.

3amura JIP

Onpenenenune ko3¢ GuuMeHTa TENJIONMPOBOIHO-
CTH TBeP/BIX TeJl.

Ornpenenenne k03P GUIUEHTA TETIIOMPOBOTHOCTH
OpPraHUYeCcKOro CTEKJIa METOJJIOM CpPAaBHEHHMS C 3Ta-
JIOHHBIM 00pa3IoM U3 300HUTA.

3ammura JIP

Csoiicta TBepaoro tena (JIKT-8. 3ananus 11 u
14).

Ornpezenenrie TeII0EMKOCTU U TEIJIOTHI TUIaBICHUS
MeTaJla.

3ammura JIP

OnpeneseHue TeNJ0eMKOCTH MeTaJLIa.
Onpenenenre yIeabHOW TEIIOEMKOCTH ATFOMUHUS
1 KeJe3a KaJIOPUMETPUUYECKUM METOIOM.

3amura JIP




2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboTsl — HE IPETyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 O0ecTiedeH s IJIs1 CAMOCTOSITEIbHOIH padoThI
00y4YaKIIUXCS 10 TUCHHILINHE (MO1YJII0).

HepequL y‘l€6HO-MeTO,Z[I/I‘ICCKOFO obecreyeHus JAUCHUITIIMHBI

Ne Bun CPC o
110 BBITOJIHEHUIO CAMOCTOSITEIbHON paboThI
1. |IIpopabotka MeTtoauyeckue yka3aHus 10 U3y4E€HUIO0 TEOPETHUECKOro MaTepuana,
TEOPETUYECKOTO  |yTBEPIKICHHbIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOTHIA, IPOTO-
Marepuajia ko1 No 7 ot 20.03.2017.
2. |Bemmonnenue 1. XKyxxa M.A. MonexynsipHas pu3nKa: TEKCTHI JIEKIUH (C 3a1aHus-
TBOPYECKUX, mu 1o TPU3) / M. A. XKyxa. — Kpacnogap: Kybanckuii roc. yH-T,

KOHCTpyKTOpckux |2011.

U UCccliefioBaTeb- |2. Marepuaiibl B 3JIEKTPOHHOM BHJIE€ B CpPeJie MOYJIBHOTO JUHAMU-
CKHUX 3aJlaHHi yeckoro o0oydenus Moodle Ky6I'Y na caitre http://moodle.kubsu.ru:
nH(popMaIus 1o Teopuu petieHus n3odperarensckux 3aaad (TPU3)
JUISL Pa3BUTHS TBOPUECKUX CITIOCOOHOCTEH.

3. MeTtoauueckue yKa3aHusi K CaMOCTOSATEIbHON padoTe CTyIeHTa
JUTSL BBITIOJTHEHHSI TBOPYECKHX 3a/IaHUH 110 PEIICHUIO H300peTaTeb-
CKHUX 3a/1a4, YTBEpKJIeHHbIE Kaenpo paanopu3nKi U HAHOTEXHO-
joruid, mpotokosa Ne 7 ot 20.03.2017.

3. |Pemenwue 3amay mo |1. Meroauueckue ykazaHus JUis pellieHUs 3a1a4 1o pU3uKe, yTBep-
MOJIEKYJIIPHOM XKJIEHHbIE Kadeapoil paanoU3nKu U HAHOTEXHOJIOTUH, IPOTOKOJ
buzuke Ne 7 01 20.03.2017.

2. Marepuaisl B 3JIEKTPOHHOM BHJIE€ B CpeJie MOYJILHOTO JHHAMU-
yeckoro ooyuyenus Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru:
MIPUMEPHI pEIIeHUs 3a/1a4 U KpaTKHe PEKOMEH IAIMH 10 UX perie-

HUIO.

4. |Odopmnenue u 1. Meroaunueckre yka3zaHus 110 BBIIIOJHEHUIO JIaOOpAaTOPHBIX padoT,
HOJTrOTOBKA K yTBEpIKJeHHbIe Kadeapoil painopu3nKi 1 HAHOTEXHOJIOTHA, TPOTO-
3ammTe 1abopa- koi Ne 7 ot 20.03.2017.

TOPHBIX padoT 2. Xyxa M.A. MonekynsipHas pusnka: 1adopaTopHbie paboThI /

M.A. Kyxa, E.H. Kyxa, I'.Il. Unbuenko. — Kpacnonap: Kybanckuit
roc. yH-T, 2014.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroImuXcs U3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnstoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBbS U BOCTIPUATHS HHPOPMAIUH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH MepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAFOLINXCS.



3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

[Tpu peanuzanuu yueOHOU pabOTHI MO OCBOCHHIO JUCHUILTUHBI «MosekymnspHas Gpusu-
Ka» UCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH:

— UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH;

— npoGsieMHOe 00y4eHue.

Ha nexkunmu BoiHOcuTcs 20 % wmarepualnia, M3J0KEHHOTO B IpOrpaMMe JAUCLHUILIHHBL.
Ocranbnbie 80 % marepuana BEIHOCITCS IJIs1 CAMOCTOATEIBHOTO M3ydeHUsl. YacTh JEKIIMOHHBIX
3aHATUN MPOBOMASATCS B CIELUATU3UPOBAHHOM aylIUTOPUU C IMPUMEHEHUEM MYJIbTHMEIUHHOTO
IPOEKTOpa B BUJE yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsICHEHUN HOBOTO MaTepuana
UCIOJIB3YIOTCS MPOOJIEMHOE U3JI0KEHNE MaTepHaa u norckonas Oecena. [lo ocHOBHBIM pasje-
JaM JMCUUIUIMHBI BBIMYIICHO y4yeOHOoe u3naHue «MosekynsipHas (U3MKa: TEKCThI JEKIUI»,
uMmeromnieecss B ononuoreke Kyol'Y. CryaenTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKEe U B
AIIEKTPOHHOM BHUJE JUI O3HAKOMIICHUS M M3Yy4eHUs. biarogaps 3ToMy cokpamaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO MO3BOJIAET MOKA3bIBaTh JIEMOHCTPALIMOHHbBIC
OTIBITHI ¥ HATJISIZHBIE TIOCOOHSI, 00CYKIaTh COBPEMEHHBIEC TIOCTH)KCHUSI HAYKU U TEXHUKH, pa30ou-
paThb KOHKpPETHBIE MPOOJIEMHBIE CUTyallud U u300peTarensckue 3aaadu. Kpome Toro, B KOHIE
KaXJIOTO JISKIIMOHHOTO 3aHATHUS CTYACHTAM INPEAJIaraloTcs sl BHIIOJHEHHUS TBOPYECKHE, KOH-
CTPYKTOPCKHE M HCCIIEAOBATEIbCKUE 3a/laHusl, YIIAyOJSIolue U PaCHIMPSIONINE JEKIIMOHHBII
MaTepHall, pa3BUBaIOIINe HHHOBAIMOHHOE MBIIIUICHNE U (paHTa3HIO0, a TAK)KE yMEHUE paboTaTth ¢
MPUBJICYCHHEM COBPEMEHHBIX MH(pOPMAIMOHHBIX TEXHOJIOTUN AJIS MOMCKa y4eOHBIX MaTepHa-
70B B cetn MHTEepHeT. 3ajaHns OCHOBAHBI HA COBPEMEHHOW TEXHOJIOTUM TBOPYECTBA — TEOPHUH
pemenus uzodperarenbekux 3aaad (TPU3), u pe3ynabTaThl BBIIOTHEHHS 3TUX 3aJlaHUl 00CyX-
JAFOTCS HA CIICIYIOMIEH JISKIIUHN UM CEMHUHAPCKOM 3aHSTHH.

HubopMainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU MPEICTaBICHBl TAaKXKE CPEeIOr MO-
IyJIbHOTO AuHamMu4deckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nman anmeKkTpoHHBIH
Kypc «MonekynspHas ¢usuka g OTDy» ans obecrieueHUs UHTEPHET-MOAJIEPKKH 00yUeHUsI.
CryneHTaM JOCTYITHBI CIEIyIOIUe y4eOHO-METOIUYECKUe MaTepHalbl B DJIEKTPOHHOM BUJE:
KOHCIIEKTHI JIEKLUI, MpUMEphl pelIeHHsl 3a/1a4, ONUCaHus Ja00opaTOpHbIX paboT ¢ peKoMeHMaa-
[USMH 110 UX OQOPMIICHHIO M 3aIUTe, TECT, EPEYHN YUeOHOU TUTepaTyphl U dK3aMEeHAIMOH-
HBIX BOIIPOCOB, MH(OPMAIUA O PallMOHAIBHBIX NpUEMaxX 3allOMUHAHMS y4eOHOro marepuaia u
OBICTPOMY KOHCTIEKTHPOBAHHUIO, MATEPHAJIBI JIJISl pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

Ha npakTnyeckux (CeMHHAPCKHX) 3aHATHAX PAaCCMATPUBAIOTCA (PparMeHTHI TEOPUH,
TpeOYIOIIHE CIOXKHBIX MATEMATHIECKUX BBIKIIAJOK, PA3IMYHBIC METO Bl PEIICHHS 3a/1a4, Hanoo-
Jee TUIIMYHBIE, TPYIHBIE U TBOpUYECKHe 3a1aun. [l 3aKkpenieHus MaTepuala, paccMaTpuBaeMo-
r0 Ha CEMHHAPax, CTYACHTHI MOIYYalOT JOMAIIHUE 33aJJaHNs B BUJIC 3a]1a4 M3 COOTBETCTBYIOILINX
3aJJaYHUKOB.

JlaGopaTopHble 3aHATUSI TIPOBOJATCS B CIICIUATU3MPOBAHHON JIAOOPATOPUU MOJIEKY-
JsipHOM (pr3ukM Ha nabopatopHbix yctaHoBkax JIKT rpynnamu cryneHToB 13 2 yenoBek. Ha na-
OOpaTOPHBIX 3aHATUSAX CTYACHTHI 3HAKOMSTCS C METOJAaMH JKCIIEPHUMEHTAIBHBIX H3MEpPEHHU
Pa3JIMYHBIX CBOWCTB BEILECTB, YUaTCs MOJIb30BATHCS U3MEPUTEIbHBIMHU IPHOOPAMHU, OBJIAJICBAIOT
METOaMHU 00paObOTKH IKCIIEPHMEHTAIBHBIX JTAHHBIX.

D¢ dekTuBHOCTH YUeOHON AEATEIBHOCTU CTYIEHTOB OLIEHUBAETCS MO PeTMHIOBOI cH-
cTeMe.

B yuebHOM mporiecce UCTIONB3YIOTCS CIEAYIOIINE AKTUBHbIE H HHTepPaKTHBHBbIE (op-
MbI TIPOBEICHUS 3aHSATHIA: JIEKITMOHHBIEC IEMOHCTPAIIMN C 00CYKICHHUEM, JUCKYCCHS, TOMCKOBAs
6ecena, TBopueckre MHCTpyMeHThl TPU3, pa30op KOHKPETHBIX CUTYyallui, TBOPUECKUE 3aaHMs,
paboTa B MaJIbIX TPYIINax.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbsSI IPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAIIHiA C HCITOJIb30BAaHUEM DJIEKTPOHHOH ITOYTHI.



4. OneHo4YHbIe CPeACTBA JJIsl TEKYLIero KOHTPOJIS yCIIeBaeMOCTH U MPOMEKYyTOYHOM
aTTecTalNU.

Texymuil KOHTPOJIb:

— YCTHBIN OMPOC 10 KOHTPOJILHBIM BOIIPOCaM IO pa3jiesiaM yueOHON MpOorpaMMBl;

— TECTHPOBAHHUE;

— KOHTPOJIbHBIE Pa0OTHI IO PELICHUIO 3a/1a4;

— JIOMAIllHUE 3a/1aHusl K CEMUHAPCKUM M JIEKIIMOHHBIM 3aHATHUAM (U1 CAaMOCTOSITENIbHOM
paboThl);

— 3amuTa JabopaTopHBIX PadoT.

[IpomexxyTouHas arrecranus:
— 3a4€T U DK3aMeEH.

4.1 ®donx OLIEHOYHBIX CPEACTB /IJIsA MPOBeAeHHUsI TeKYIleld aTTeCTAIlUMN.

4.1.1 IlpuMepbl KOHTPOJbHBIX BONMPOCOB MO pa3iesiaM y4eOHOiIl mporpammbl (s
YCTHOTO Ompoca).

Paszoen 1. Hoeanvuwiii 2as.

OmnummmTe NPOCTEHITYI0 MO/IENb BEIIECTBA — HJICATIbHBIH I'a3.

Kakwue ymporienus 1enanich Mpu BeIBOAE OapoMeTprueckond (opmMyItbl?

Kak MOXHO PpUOIM3UTENBEHO OLIEHUTH BBICOTY aTMOC(hephI?

OObsicHuTe PU3MUECKUI CMBICI pacnpeneneHus bompimana.

KakoB ¢usnvecknii CMbICT GYHKINU pacHpeAeTICHUS MOJIEKYJI IO CKOPOCTSIM?

Pa3zoen 2. flsnenus nepenoca 6 2azax.

[TpuBenuTe MpUMEpPHI HCIIOIB30BAHUS BaKyyMa B TEXHUYECKHX YCTPOWCTBAX.

B uém cymuocTs aBneHuii nepeHoca? KakoBbl OHM U IPU KaKUX YCIOBHUSAX BO3SHUKAIOT?

[Touemy nuddy3ust KuaKOCTEN NMPOUCXOIUT 3HAYUTEIBLHO MEIJIeHHee, 4eM IudQys3us
ra3zoB?

UYro HasbIBatoT Ko3duimenTom nudy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
apaMeTpoB OH 3aBUCHUT JJIsl Ta30B?

Kak BS3KOCTb Ta30B 3aBUCHUT OT TEMIIEPATYPHI?

Pazoen 3. Tepmoounamuxa.

[Touemy Temnoémkocts Cp Oosblie TemmoéMkocT Cy?

YUTO NpOoUCXOOUT C TEMIIEPAaTypoy ra3a, €CIM OH PacIIUpsAETCs MPU ITOCTOSHHOM JIaBiIe-
HUU?

UTo NpoucxXoauT ¢ TeMIIepaTypoi ra3a, €CiIi OH pacluupsiercs aguadaTnyecku?

B nusenbHOM ABHrartene BO3AyX MOABEPraeTcsl OUYEHb CHIIBHOMY M OBICTPOMY CHKATHIO.
[l wero ato nenaerca?

Kakue KOHCTpYKLIMK «BEUHBIX JIBUTaTelIei» «CO3/1aHbl» 10 3aKOHAM MOJIEKYISIpHOH (u-
3UKHU?

Pa3zoen 4. PeanvHvie 2azvl, dcuokocmu u meepovle med.

OOBbscHUTE pPA3NUUYUE DKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 Ban-nep-Baanbca.

Kaxkyro KUAKOCTh MOKHO HAJIUTh B CTAKAH BBIIIE €r0 Kpaép?

[loueMy y BceX BEIIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEIIMYEHUEM TEM-
neparypsi?

Kunkue nekapcTBa 4acTO OTMEPSIOT KaIUIsIMU. SIBASIETCS JM 3TO JIOCTATOYHO TOYHOM
Mepoit?

UTto Takoe «OMMETaII» U T€ OH IPUMEHSETCS?
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4.1.2 IIpumep TeCTOBOIO 3aJJaHMSI AJIA CEMUHAPCKOT0 3aHATHS.

1. Ouenure, BO CKOJBKO pa3 YBEIMUYMUBACTCS CPEJHEE PACCTOSHUE MEXKIY MOJEKyJIaMu
BOJIbI IIPY MIEPEX0/IE BOJIBI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE MPU HOPMAJILHOM JIaBJICHUU?

(B 10 pa3. B 100 pa3. B 1000 pa3. B 10 000 pa3.)

2. Kak u3MeHHUTCs JaBJIeHHWE HACBIIICHHOTO Mapa Mpu U30TEPMUIECKOM YMEHBIIICHUU €T0
oobema? (YBeauuutcsi. YMeHbmutcsi. He u3menurcs.)

3. Ilpu norpyXeHUH B KMJIKOCTh KaNWUISIPHON CTEKIISIHHOM TPYOKH YPOBEHb KHUJIKOCTHU
B Hell mojHsICS Ha 4 MM HaJl YPOBHEM >KUIKOCTH B cocyne. KakoBa BbicoTa MmojabeMa ypoBHS
TOM K€ )KUJIKOCTH B CTEKJISTHHOM TPYOKe C OTBEpPCTHEM B 2 paza OoJbIIero quameTpa’?

(0,5 mm. 1 MM. 2 MM. 4 MM. 8 MM.)

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 11 10 obwvema 5,44 . Haiitu
MPHUPOCT SHTPOIHUH IPU 3TOM MPOIIECCe.

(1 Ax/K. 2 Tax/K. 5 Ja/K. 11 Tx/K. 83 dx/K.)

5. Tlonw3ysack 3akoHoM Jlrononra u IlTu, HalTH ynenpbHYIO TEIJIOEMKOCTH JKejeza (Mo-
nspHAs Macca kene3a papHa M = 0,056 kr/moun).

(130 d:x/(xr-K). 328 JIx/(kr-K). 445 Ix/(kr-K). 470 Tx/(kr-K). 520 Tx/(kr-K).)

4.1.3 IlIpumep KOHTPOJILHOM PadOTHI 1JI CEMUHAPCKOTO 3AHATHS.

1. Ouenute, CKOIBKO MOJIEKYJI BBl BJIBIXa€Te, €CIU IIPHU OAHOM BJOXE MoiyyaeTe 1 71 BO3-
oyxa.

2. MouekyIbl Ta3a pacrpeiejieHbl 110 00beMy B CpeJHEM paBHOMEpHO. M3BecTHa KOH-
[EeHTpanus MoJIeKys n. OIIEHUTh CpeTHEe PACCTOSHHUE < I > MEKIY MOJICKYJIaMH.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOJUTCA CMECh JBYX HIEAbHBIX
razos: 1024 monexyn kucnopona u 2 Mons Bogopoaa. HaiTi 1aBinenye cMecH ra3os.

4. Ilonarast TeMriepatrypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOpEHHE CBOOOTHOTO MaJCHHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONPEIEIINTh, HA KAKOH BHICOTE HAJl YPOBHEM MOPS TIOTHOCTh BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HA YPOBHE MOps B 2 pa3a. Temmneparypy Bo3Iyxa MPUHATH PaB-
Hoi1 0 °C.

5. Kakas cpenusist sHeprus (€) MPUXOJUTCS B COCTOSTHUU TEPMOAMHAMUYECKOTO PaBHOBE-
cust ipu Temmeparype T, — B COOTBETCTBUU C KIACCHYCCKUM 3aKOHOM pPaBHOPACIIPEICICHHUS, —
Ha OJIHY: a) OCTYMATEeNbHYIO CTENEHb CBOOOIBI; 0) BpalllaTeIbHYIO CTETIeHb CBOOO/BI; B) KOJIe-
OaTeNbHYIO0 CTETIEHb CBOOOIBI?

4.1.4 Tlpumepsl 3a1a4 JJIsl IOMAILIHEH cAMOCTOATEIbHON padoThI.

1. B 6annone, 066éM kotoporo 0,25 M°, HAXOUTCS Ta30Basi CMECh, COCTOSIIAS 3 yrie-
KHCJIOTO Ta3a u mapoB Bonbl. Temmneparypa cmecu 327 °C. Uucno MOJIEKYN YIIIEKHCIOTO ra3a
N1 = 6,6 -10%!, uncno monexysn napos Boasl N2 = 0,9 -10?!. Beraucauts faBiaeHne 1 MONSPHYIO
Maccy ra3oBoi CMECH.

2. Kakas gacts mMonekyn cepaucroro anruapuna (SO2) mpu temmeparype 200 °C obna-
JlaeT CKOpOoCTsAMU B npenenax 420430 m/c?

3. OnpenenuTh KOJIWYIECTBO TEIUIOTHI, KOTOPOE HYXKHO TepeiaTh 7 KT BOAOPOIa JUIs TOTO,
4TOOBI Ta3 YBEIMYMI CBOH 00BEM IPU MOCTOSHHOM JaBJIEHUH TakK, YTO €ro TeMIeparypa MoBbI-
cunace Ha 200 °C.

4. Ha pucyHKe MOKa3aH IUKJ, MPOBENEHHBIN C HI€aThb-

HBIM 0HOATOMHBIM Tazom. Haittu KIIJI miukoia. 3?)0 ................................. 2
5. Ilpu KakoM J1aBIE€HUH JTOJKEH HaXOIUTHCSI KUCIOPO B 200}

konnuectBe 100 momb, uro6sl npu Temneparype T = 320 K on 1

saauMan o6bem 0,1 M3? 3agauy pemmuTh, paccMaTpuBas KHCIO- Po | I

POJI Kak: a) uealbHbIi ra3; 0) peanbHbIN ra3, HOTYUHSIIOLUIHICS 0 Vo 2Vo 3Vo V
ypaBHeHut0 Ban-nep-Baanbca. [lonpasku Ban-nep-Baanbsca mis
kucrnoposa passs: @ = 0,137 H -m*/momns?, b = 3,17-10 ~° mM%/Mois.
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6. TermmoémkocTs TBepaoro tena mpu temmneparype T > 273 K MoxkeT ObITh BBIYHCIICHA
no sMmmupuueckod Qopmyne € = a + bT. [lns amoMuHHs BeqWuuHBI & W D paBHbL
a = 766 Tx/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTi n3MeHeHHe HTPONHUH NIPH HATPEBAHUH Allio-
MHUHHEBOTO Opycka maccoit 8 kr oT Temneparypsl 300 Km0 900 K.

7. CnoupT mo KaruiiM BBITEKAeT U3 COCyZa Yepe3 BEPTHKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 mM. Karu otpeiBaroTcst uepes Bpemsi At = 1 ¢ oaHa mocie apyroi. Yepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp LIEHKH Kalljd B MOMEHT OTpbIBa CUM-
TaTh PaBHBIM BHYTpEHHEMY nuametpy Tpyoku. s cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpUYeckHX 3axaHuii Ha ocHoBe TPU3 (koHCTpyKTOpCKOH U
TeXHUYeCKO HANPABJIEHHOCTH) JJI CAMOCTOSATEILHON padoThlI.

1. I'a3-paboOTHUK.

OOb1uHO paboumii OpraH TEXHUYECKUX CUCTEM BBITIOIHEH U3 TBEPAOTO Teja, Halpumep, y
9KCKaBaTopa — KOBII, y TpamBas — Kkoiyieco. (PaGoumii opran — 3TO 3JEMEHT, BBITOIHSIOIIUMA
[JIABHYIO TIOJIC3HYIO (PYHKIIMIO TEXHHYECKOW CHCTEMBI U K KOTOPOMY B JaHHOU CHCTEME MOJBO-
nutes dHeprus.) [IpuBenute npumMepsl YCTPOUCTB, B KOTOPBIX PA0OYMM OPTaHOM SIBIISICTCS T'a3.
Kakum 3akoHam pa3BUTHSI TEXHUKH COOTBETCTBYET pabouuii oprad u3 raza?

2. BreicoTa 31aHus.

Kak u3Meputs BbICOTY 31aHMs ¢ nomoulbto 6apomerpa? Mcnonb3ys usBectHsiii B TPU3
meton Pobunsona Kpy3o, BbIsIBUTE CKpbIThIE (HEOUEBUHBIE, HOBBIE) CBOICTBa OapoMerpa U
npemtoxuTe 10 pa3HbIX CIOCOOOB OMPE/IETICHUS BHICOTHI 3/IaHUS.

3. IIpubopsl 1 H3MEPEHNUs AaBICHHUS.

B «cwiibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddextr. UTo Takoe
«pusmuecknit 3pdexr»? B TPU3 cymecTByeT crenuaan3upoOBaHHbBIA yKazaTelb (DU3MYECKHX
s¢¢dexToB U ABICHUN Ui u3o0petareneid. [lo marepuanam cetn MHTEpHET U3yuuTe pazianyuHble
KOHCTPYKLIUU ITPUOOPOB JUIsl U3MEPEHUs AaBIEHUs: MaHOMETp, AuddepeHnalbHbIi MaHOMETD,
BaKyyMMETp, OapomeTp, AaTuuku JaBieHus. CocTaBbTe CIUCOK (U3nuecKux 3P ¢HeKToB, Ha OC-
HOBE KOTOPBIX pabOTarOT 3TU NPUOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnonb3oBaHue mMycTOTHl (BaKyyMa) BMECTO BEIIECTBA — 3TO OJMH M3 3aKOHOB Pa3BUTHUS
TEXHUYECKUX CHCTEM W OJWH U3 M300peTaTebckux npuéMoB. Habepurte B m000# MOMCKOBOMA
cucreme B VIHTepHETE clloBa «BaKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUM € UCIIOJIB30BAaHUEM BAKyyMa.

5. CaMoieNbHBIN KaJIOpUMETD.

Hcnonb3ys BelECTBEHHO-IIOJIEBBIE PECYpChl (2 MMEHHO HAJCHCTEMHBIE, «KOIECUHBIE)
pecypchl BelecTBa), CKOHCTPYUPYITE U U3rOTOBBTE CAMO/IENIbHBIN KaIOPUMETP U3 IJIACTUKOBOU
OyTbUIKH 1,5 11 1 amoMUHMEBOM OaHKU M3-110/1 Fa3UPOBAHHON BO/IbI 00BEMOM 0,33 11.

6. CocTosTHUS BEIIECTBA.

Hcnone3ys usBectHelil B TPU3 «MeTox uncinoBoi ocu», pa3MeCTUTE Ha OCH U3BECTHBIE
arperatHble COCTOSIHMA BellecTBa. [[o kakoMy mapamMeTpy OHHU pacrosiaratorcsi Ha ocu? Bos-
MOHO, y Bac Oyzier HeckoIbKko BapuaHTOB oceid. KakuM cOCTOSTHUSIM BeleCTBa COOTBETCTBYET
«HOJbY, 00JIACTh OTPULIATENIHHBIX U MAKCUMAJIbHO TOJIOKUTEIbHBIX 3HAUEHUN?

7. MUKPOCKOII U3 KaIlJId BOJBL.

B 006BIYHOM MUKPOCKOIIE JIMH3bI U3TrOTOBIIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MUKPOCKOII U3 Kariu BoAbl? [103BosIsieT in yBenrueHne Takoro MUKpOCKONa YBUJIETh OpOYHOB-
CKO€ JIBWKEHHE, HalpHuMep, YacTUIl aKBapeslbHOM Kpacku (Tyuin) B Bojae? Kakue HemoctaTku
HUMEET 3TOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByer paszaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX chcTeM. KakuM 3aKkOHaM COOTBETCTBYET TAKOH MHUKPOCKOII?
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8. Bona B pemiere.
Vcnonb3ys 3HaHUA 110 MOJIEKYJISIPHOM (pM3KKe U M300peTaTebCKue NpruEMBI, U3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX crmocoO60B TPaHCIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUYHOM ATTECTALMH.

3auéT mo «MonexkyIIpHOil (hU3MKe» MOTyHaroT CTYACHTHI, KOTOPbIE BBIOIHWIN, 0QOp-
MIJIM ¥ 3aIUTIIN 2 J1JabopaTopHbIE paObOTHl M MMEIOIINE OLEHKY MO TECTHPOBAHUIO HE HHXKE
«YAOBIIETBOPUTEIBHO» (BBIIOIHEHO IPAaBWIBLHO Ha 60 % U BbILIE).

Hepequb BOIIPOCOB, BBIHOCUMBIX HA 3K3aMCH.

1. 3akonwsl wmacasbHOro raza. BreiBox ypaBHeHus: MenneneeBa-Kianeiipona. 3akoH
Asorazapo. Uzonpomneccer (hopmynsl u rpadpukn). BeiBog 3akona Jlanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHs MOJIEKYISIPHO-KHHETUIECKON TEOpHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HUICAIBHOTO ra3a U CpeaHEN KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTerneHs M cBOOOAbI.

3. Bemox 06apomerpuueckoii ¢opmynbl. BeiBon pacnpenenenus bosbiivana. OrmbIT
ITeppena no onpeaeneHuto yuciaa ABoraapo.

4. PacnpeneneHue MOJEKYI rasa o ckopoctsM (pacnpeaenenue Makcseiia). @usuye-
CKUH CMBICT (QYHKIIMH pacrpeeieHus. Y ciaoBue HopMupoBku. Hanbosee BeposiTHast CKOPOCTh U
3Ha4YeHue (YHKLIMHU paclpesieNeHus IpU 3Toi ckopocTh. DYHKIUA pacipeieeHus 1l OTHOCHU-
TEJIBHOM CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIAHET.

5. DddexTuBHBIC IMAMETP U CEYCHHUE MOJIEKYJIbL. BriBo popMyIt i cpeiHelt JTHHBL
cBOOOTHOTO po0era 1 Ynciia CTOJIKHOBEHUH 1 OLIEHKa MOPsIJIKa ATUX BETHMUYUH. BakyywM.

6. SBnenus mepenoca. JJuddysus B razax. 3akon duka. Pacuer korddummenrta camo-
muddysun.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dyphe. CBsI3b MeXK Ay KO PUIMeHTaMu nepeHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [IepBblif 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBkH. BeiBog popmyinsl s paboTsl raza. Ilpumenenue nepsoro 3a-
KOHA TEpPMOJIMHAMUKHU K U30IIPOLIECCaM.

9. Kiaccuueckasi TeopHst TEIIIOEMKOCTH HJI€JIbHOTO raza. MossipHas U yaenbHas Tel-
JOEMKOCTH U CBA3b MEX1y HUMH. Ternno€MKoCTH MPH NOCTOSTHHOM JIaBJIeHUH U o0beme. BriBos
ypaBHeHUs Maiiepa u nokasarens aauadatsl. DU3MUeCcKil CMBICT Ta30BOM MOCTOSHHON R.

10. AnuaGatuueckuii npouecc. BeiBoa tpex gopmyn s anuabarel. CpaBHEHHE aana-
0aTHYECKOT0 U M30TEPMUYECKOTO MpoieccoB. BeiBoa popmyn st paboTsl Ta3a npu aguadbaru-
YECKOM IIpoLecce.

11. Homutponuueckuii npouecc. YactHble ciydau. BeiBog dopmyssl moauTponsl. Bei-
BOJI YaCTHBIX (POPMYI U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumble u HeoOpaTuMble mporecchl. [oHATHE SHTpONUU TEPMOIUHAMUYECKOMN
cucreMbl. CBoMcTBa S3HTpoNMH. Bropoit 3akoH TepmoanHamuku. @opmyna bonbimana. [opsaok
u Oecropsiiok B mpupoje. TpeTuit 3akoH TepMOAMHAMHUKHU. PacueT xonndyecTBa TEMJIOTHI Yyepe3
SHTPOIHIO.

13. Pacder M3MeHEHHS SHTPOIUH B IIpoIleccax HaealbHOro raza (pu MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U IIABJICHUH.
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14. Huxnuueckue npoueccel. Ternopas mamuna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BeiBon dopmynsr KITJ. Teopembr Kapno. Pasnuunbie ¢popMynHpoBKH BTOPOTO 3aKOHA
TePMOAMHAMUKHU. XOJIOJMUIbHAS MalIMHA.

15. Peanbnble rasel. M30TepMmbl peanpHoro rasa. Haceimennsiii nap. Kpurnueckoe co-
crosHue. Kputnueckue napamerphl.

16. VpaBuenue Ban-nep-Baanwsca ais 1 Mo u v Moneit. ®u3ndeckuii CMBICI TOCTOSH-
HbIX Ban-nmep-Baansca. M3otepmbl Ban-nep-Baansca. MeracraOunbHble cocTosiHUS. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.

17. B3ddexr xoyns — Tomcona. @usnyeckas cymHocThb. JAuddepeHnmanpapii Kodd-
¢unuent Jxoyns — Tomcona. JuddepeHunanbHbii U1 UHTErPATbHBIN 3P(EKT. DHTATBIUA.
TemnepaTypa UHBEPCHUH.

18. CBobogHast HEprus Kak PyHKIUS COCTOSHHA. Tpu GOpMyITHpOBKHU 1Jist KOdhuim-
€HTa MoBepXHOCTHOro HaTshkeHus. OnbIT [1naro. 3aBucUMOCTb KO3 PUIIMEHTA TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. VcnoBus paBHOBecHs Ha TpaHUIIE ABYX KHUAKOCTEH U Ha TPAHUIIC KUIKOCTh — TBEP-
noe teno. Kpaeoii yroi. [Ipumepsl cMauriBaHHUS 1 HECMauUBaHMUS.

20. JlaBneHue moJ UCKPHUBJICHHON MOBEPXHOCTHIO KHUAKOCTU. BriBoa dopmynsl Jlamna-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popMyIibl MOAHITHS KUAKOCTU B KaIUJUISPE.

21. Cummerpus KpuctaiuioB. 4 tuma xpuctaiwioB. Jledekrsr B kpucramiax. Kimaccuue-
CKasl TeopHsl TEIIOEMKOCTH TBEPAbIX Tel: 3aKoHbl J{rononra u Iltu u Ixoyns — Komnrma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXObI MEPBOTO U BTOporo poxaa. Ilomu-
Mophu3M. YCIIOBUS KUTICHUS, TUIABJICHUs, cyonumaruu. Y paBHenune Knaneiipona — Kiaysuyca.
Tpoitnas Touka. JluarpamMmma COCTOSTHUM.

JK3aMeH I10 TEOPETUYECKOMY (JIEKIIMOHHOMY) Marepualy JUCHUIUIMHBL «MoJeKysp-
Has (U3HKa» MPOBOIUTCS B MHUCbMEHHOM (hopMe 1o OujieTaM, yTBepKACHHBIM B YCTAHOBICHHOM
MOpsIKE.

PexomMennyercs cienyromuye KpUTEpUn OLIEHKH 3HAaHUH.

OrneHka «HeyI0BJIeTBOPHUTEIbLHO» BBICTABISIETCS B TOM Ciy4ae, €Clid CTYJEHT JEMOH-
CTpUpYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (JOPMYJI, MOHATUH U TEPMUHOB yU€OHON JUCIUILINHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO0 MaTepHala.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOpPbIE IPU OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIpOTpaMMHBIA Marepuan B 00bEMe, HEOOXOAUMOM s
IpOoI0JDKEeHUs yueObl U paboThI IO podeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpYy;

- B OTBETaxX Ha K3aMEHAIIMOHHBIE BOIIPOCHI UMEIOT HAPYIIEHUS B IOCIEN0BATEIbHOCTH
U3JI0KEHUSl yueOHOro MaTepuaia, IeMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCA, TPUBOJIAT
0e3 MaTeMaTHYeCKUX BBIBOJOB HEOOX0IMMBbIE (pu3nueckue popmyIbl;

- IMEIOT KpPaTKHE OTBETHI TOJIBKO B paMKaXx JIEKIIMOHHOT'O Kypca;

- IPUBOJAT HEYETKHE (POPMYITUPOBKU (PU3MUECKUX OHATUN U 3aKOHOB;

- UIMEIOT CYILECTBEHHbIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE Ha BOIPOCH! IK3aMe-
HaIlMOHHOT 0 Ouiera.

OrneHka «X0poIIo» CTaBUTCA CTyJIEHTaM, KOTOpbIE TPU OTBETE:

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 MarepHaja, KOTOPBIH H3/1araioT CH-
CTEeMaTU3UPOBAHO, MTOCIIE0BATEIHHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3HauuMylo JOMOJHUTENbHYIO JINTEPATYPY;

- JIOITYCKAIOT OT/EJIbHBIEC IOTPEIIHOCTH U HE3HAYUTEIbHbIE OIIMOKH ITPH OTBETE;

- HE TMOJIHOCThIO MPUBOIAT MaTeMaTHUYECKHE BBIBOABI i (pusmueckux (HopMyll B MUCH-
MEHHBIX OTBETAX;

- B YCTHBIX OTBETax HE JOIYCKAeT CEPbE3HBIX OMMOOK U JIETKO yCTPaHSET OTAENbHBIC
HETOYHOCTH C MIOMOIIBIO TOTIOJTHUTEIBHBIX BOIIPOCOB MPEIOAaBaTessl.

OneHka «0TIIMYHO» CTaBUTCA CTYJIEHTaM, KOTOPBIE IIPH OTBETE:!

- 00HapyXHUBaIOT BCECTOPOHHEE CUCTEMATUYECKOEe M TIyOOKOe 3HAHME MPOrPAMMHOIO
MaTepHala (3HaHHE OCHOBHBIX MOHATHH, 3aKOHOB M TEPMHHOB y4eOHOM IUCIMILIMHBI, YMEHUE
OIIEpPUPOBAThH UMH);
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- U3J1araloT MaTepual JOTHYHO, ITOCIE0BATEIbHO, Pa3BEPHYTO U YBEPEHHO;

- M3JaraloT MaTrepuaj ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, MOATBEPKIACMBIMH
rpadukamu, HuppaMu WId IPIMEPAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNAl0T MaTeMaTU4YeCKHe BBIBOJBI (U3NUECKUX (hopMyi;

- IEMOHCTPUPYIOT 3HAaHHE MaTepHaja JeKIui, 0a30BbIX YUCOHUKOB U JOMOJIHUTEIBHOM
JUTEPATYPHI.

O1eHOYHBIC CPENICTBA /ISl MHBAIUIOB M JIUI] C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370PO-
BbsI BBIOUPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX MICUX0(OU3NICCKHX OCOOCHHOCTEH.

- Ip¥ HEOOXOJAUMOCTH MHBAIMJIAM M JIMIIAM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37[0PO-
BbsI TIPEJOCTABIISIETCS JOMOJHUTEIHLHOE BPEMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

- TIPYU TPOBEICHUH MPOIETYPHl OLEHUBAHUS PE3YJIbTaTOB 00yUYCHHS MHBAIUAOB M JIHIL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI IPETyCMAaTPUBAETCS MCIIOJIb30BAaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

- TIpY HEOOXOAUMOCTH Il OOYYAOLINXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbSI
¥ WHBAJIHMJOB IPOIEIypa OLECHUBAHUS PE3yJIbTaTOB OOYyUEHHS MO AMCHUIUIMHE MOXET MPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAJIUIOB M JIUI[ C OFPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 JUCHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEAOCTABICHHE HH-
¢dopmanuu B hopMax, aJlaliTAPOBAHHBIX K OTPAHMYCHUSM UX 3I0POBbS M BOCHIPUATHS HH(POpMa-
UH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JII ¢ HApYIIEHUSIMHA OTIOPHO-/IBUTATEJILHOTO amrapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIIT TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOW JHUTEpaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).

5.1 OcHoBHasi TUTEpaTypa:

1. XKyxa M.A. MonekynsapHas ¢uzuka: Tekctsl gekiuit / M.A. Xyxa. — Kpacaonap: Kyb6an-
cKuii roc. yH-T, 2011.

2. Tpodumosa T.U. Kypc ¢pusuku: yued. nocobue a1 MHKEHEPHO-TEXHUYECKUX CTIEUAIbHO-
creii By3o / T.U. Tpopumona. — M.: Akagemus, 2014.

3. CagenneB U.B. Kypc dusuku (B 3 TT.). Tom 1. Mexanuka. Monekynsipaas ¢pusuka. [Dnek-
TPOHHBIN pecypc]: yuebd. mocobue — DnekTpoH. naH. — CII16.: Jlanp, 2017. — 356 ¢. — Pexxum
noctyma: http://e.lanbook.com/book/95163.

4. AnemxkeBnd B.A. Kypc obmeit ¢pusuxku. MonexynsapHas ¢usuka. [ DIeKTpOHHBINH pecypc]:
yueb. — OnexkTpoH. maH. — M.: ®usmariur, 2016. — 312 c. — Pexum pgocrymna:
http://e.lanbook.com/book/91145.

5. Kuxoun A.K. MonekynspHas ¢pusuka: yued. mocobue ajisi CTyA€HTOB (PU3MYECKUX CIIeIH-
anbHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CII0.: Jlans, 2007.

21.]'[5{ OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMOAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMHA

300pPOBbA HMCIOTCA H3AaHWA B JJICKTPOHHOM BHJC B 3HeKTp0HHO-6I/I6HI/IOTeqHBIX CUCTEMaAxX
«Jlawby, «lOpaitiT», «YaUBepcuTerckas oudmmorexka ONLINE».
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5.2 lonostHMTEILHASI JIATEPATypa:

1. Tpodumoa T.M. OcnoBbl (pusuku. MonekymnspHas ¢pusuka. TepmonuHamuka: [ydeOHOE
nocobue] / T. U. Tpopumona. — M.: KHOPVYC, 2011.

2. Tpodumona T.U. Kypc dusuku: yuednoe mocoodue [mns Byzos] / T. . Tpodhumona. — M.:
Axamemus, 2010.

3. XKyxa M.A. MonekynspHas ¢usuka: adopatopusie pabotsl / M.A. XKyxka, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yH-1, 2014.

4. CasenbeB U.B. Kypc obmieii pusuxu. B 5-u 1. Tom 3. Monekynsapnas ¢puszuka u TepMoau-
HaMUKa. [DIEeKTpOHHBIN pecypc]: yued. mocodbue — DnektpoH. nan. — CII6.: Jlanp, 2011. —
224 c. — Pexxum gocrtyna: http://e.lanbook.com/ book/706.

5. Tenecann B.P. MonekynspHas ¢usuka. [DIeKTpoHHBIH pecypc]: y4ued. mocodue — Diek-
TpoH. aaH. — CII6.: JIanb, 2009. — 368 c. — Pexxum poctyma: http://e.lanbook.com/book/391.

6. ®wusuka. [IpakTuKymM 10 pemIeHHWIO 3anad. [DNeKTpOHHBIA pecypc]|: yued. mocobue /
JLJI. T'mankoB [u ap.]. — Onekrpon. gaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013.

7. Bonbkenmreiin B.C. CoopHuk 3a1a4 no oOmemy kypcy ¢usuku / B.C. BonbkeHmTels. —
CII6.: Kamxusrit mup: [[Ipodeccus], 2008.

8. Hponos U.E. 3amaun mo obmieii pusuke: yaeOHOE mocodue A By30B. [ DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnekTpoH. gaH. — M.: U3narensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 c¢. — Pexum nocryna: http://e.lanbook.com/book/94101.

9. CagenneB M.B. COopHuk BompocoB u 3aiauy mo oOuieit ¢usmke. [DIEeKTpOHHBIN pecypc]:
yueb. mocobue — OnektpoH. gaH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoauyeckue U3IaAHMSI:

B Oubnuorexke Ky6I'Y umerorcs cienyroone HepuoaMdYecKUe HM3aHUs 1O MPOdUITO
JUCIUIIIAHBL:

bruodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @usuka. AcTpoHOMUSL.

XKypHan npukiagHo# MEXaHUKH U TEXHUYECKOH (PU3HKH.

XKypHan TexHUUeCKOH (HUHKH.

Nzsectus BY3os. Cepusi: ®usuka.

WnxenepHas pusnka.

MenunuHckas puzuka.

[TpuGops! M TEXHUKA HIKCIIEPUMEHTA.

VYcenexu Gpu3nueckux Hayk.

®usuka. Peeparusnsiii xxypuan. BUHUTU.

6. Ilepeyenr  pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHHUILIMHBI (MOAYJIS).

1. EnnHOE OKHO nOCTyma K oOpa3oBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pazoBarenbHbINA nopran — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nayunsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHas oubmmoreka — URL: http://www.sci-lib.com/.

5. Paznen «MonekynsipHas ¢pu3uKa U TepMOIUHaMuKa» EcTecTBeHHO-Hay4YHOro 00pa3o-
BatensHOro moprana — URL: http://www.en.edu.ru/catalogue/312.

6. Paznmen mo MoJekymspHO (U3NKE W TEPMOIWHAMHUKE y4eOHO-00pazoBaTeNnbHOU (u-
3UKO-MaTemMaTnueckoi oubnuoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.
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http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm

7. Jlexuuu no pusuke mist BY308 — URL: http://physics-lectures.ru/.

8. Paznen «Tepmonunamuka u ctaTdusnka» odpazoBarenbHoro npoekra A.H. Bapruna
«®Dusurka, XuMHUsI, MATEMAaTHKa CTyJIeHTaM U mKoJIbHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynel 1O  MOJIEKYNIsipHOM  ¢u3uke u  TepmoamHamuke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caiir KyoI'Y cpeasl MomynapHOTO AuHamuyeckoro ooOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauveckne yKazaHusi AJs1 OOyYAalOIIMXCH IO OCBOEHMI) IHCHMILIMHBI
(MmomyJin).

B yueOHOI aucuuIuIMHEe NpeaycMOTpPEeHb! JEKIMOHHbIE, CEMUHAPCKUE U Ja00opaTOpHbIE
3aHATUSA. 711 TOCTUKEHHUSI BBICOKHX PE3YJIbTaTOB OOYUEHUS CTYJEHTY HEOOXOAMMO 3HATH MPU-
€MBI OBICTPOrO KOHCHEKTHUPOBaHMSA y4eOHOro marepuaia U ero 3p(GEeKTUBHOIO 3alIOMUHAHMUA.
HNudopmanus o6 3tux npuémax umeercs B cetd MHTepHeT 1 Ha caiite Moodle KyoI'VY.

Jlis ycrienHoro ocBOeHMsl IMCUMILIMHBL «MosekyisapHas Gu3nuka» Opu camocmosmens-
HOU pabome CTYJIEHT JAO0JKEH UMETh:

1) KOHCIIEKT JIeKU Ui B OyMa)XHOM WJIU 3JIEKTPOHHOM BUJIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3371au B COOTBETCTBUHU CO CITMCKOM JINTEPATY-
PEL;

3) TeTpaay Ui CEMHUHAPCKUX 3aHATHH U 1S TaOOpaTOPHBIX padoT.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH paboTaTh B TEYEHUE ceMecTpa 10 M3YUYCHMIO
TEOPETUYECKOI0 MaTepHalia, OCBOCHUIO TUIIOBBIX IPUEMOB pellleHus 3a1a4 1o (Hu3uke U npuoo-
PETEHHIO HaBBIKOB SKCIIEPUMEHTAIBLHONU PabOThI.

Camocmosmenvras paboma COACPKUT CIEIYIOIINE BUAbI yUeOHON NEATEIbHOCTH CTY-
JICHTOB:

— TEOPETHUYECKYI0 CaMOIIOArOTOBKY K YYEOHBIM 3aHATUSAM IO KOHCIIEKTaM M y4eOHOIl
JIUTEpaTypE;

— BBIMIOJTHEHHE JOMAIIHUX 33aJaHui (pelieHue TUIIOBBIX 3a/1a4 [0 MOJIEKYJIIPHON (U3UKe
Y BBINOJIHEHUE TBOPUYECKUX 3a/laHUi TEXHUYECKOW HAIIPaBJIEHHOCTH);

— oopMIIEeHHE OTYETOB T10 pPe3yJbTaTaM Ja0OpaTOPHBIX PadoOT;

— IOUCK MH(OpMaLMHU 10 33/1aHHOM TeMe B ceTh HTepHeT.

Cpoku evinonHenus 0OMAWHUX 3a0aHull: BBITIOTHEHHAs JOMalIHss paboTa (peléHHbIe
3a1a4d, opOpMIICHHbIE OTYETHI MO JJAOOPAaTOPHBIM paboTaM) MPEJOCTAaBIAIOTCS JUIS MPOBEPKU
MIPETO0/IaBaTEII0 Ha OYEPETHOM (CIIEYIONIEM ) YUeOHOM 3aHATUH.

®OI'OC BO Tpelyer moAroToBKH OakagaBpOB K HAyYHO-HCCIIENOBATEILCKOM M MHHOBA-
[IMOHHOM BUAAM MPOheCCHOHATHHOU MeATEILHOCTH, a (PU3MKa SBJISIETCS OJJHOM M3 OCHOB Hay4-
HO-TeXHUYECKOro nporpecca. [loaroMy /i pa3BUTHS TBOPUECKOTO MBILIUIEHHS, CIIOCOOHOCTH K
caM000pa30BaHUIO M B KAUE€CTBE METOAMKH MPAKTHUYECKOTO MPUMEHEHHs MOJIyYeHHBIX Ha JIEeK-
[USX 3HAHUH CTyJEHTaM PEKOMEHJYeTCsl M3ydeHHEe M MPUMEHEHHEe TEOpUH pelleHus n3oopera-
tenbckux 3anad (TPU3). B cBs3u ¢ 7TuM Kaxkaas JIEKIus 3akaHYMBaeTcsi TBopueckum TPU3-
3aJJaHUEM TEXHUYECKOW HAIpPaBJIEHHOCTH, CBA3AaHHBIM C JICKIIMOHHBIM MaTepUaioM, HayYHBIMU
MCCIIEIOBAaHUAMHU WM oOydeHneM B By3e. Bo3morknbie pemenns TPU3-3ananuii 06cyxmaroTcs
Ha OYEpEAHON JIEKIIMM WM CEMUHApPCKOM 3aHATUU M OTMEYAIOTCSA CTYIEHTHI, NPEUI0KHUBIINE
HauOoJiee MOJHBIE U OpUTHHAJBbHBIE pemeHus. [ Bemonnenuss TPU3-3aganuii cryaeHTam
HE0OX0oaMMO UMETh HadaiabHble 3HaHUS o0 TPU3. Jlns 3TOoro pekomeHayercs caMOCTOATENbHO:!
1) u3yunth 3jeKkTpoHHYI0 KHUTY «BBemenne B TPU3. OcCHOBHBbIE TOHSATHS W TOIXOJBD»
(http://www altshuller.ru/e-books/); 2) u3yuuts MaTepuanbl Bukumeauu, HauuHas CO CIIOBa
«TPU3»; 3) mpouects kuuru no TPU3 u3 6ubnmmnorekn KyOl'Y; 4) moceTuts cOOTBETCTBYIOIINE
TPU3-caiiThl.

B ocBoeHuM IUCHUIUIMHBI MHBAJIUAAMU M JHUIAMHM C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsl 0OJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas paboTa (KOHCYJIbTAaIlMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.
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http://physics-lectures.ru/
http://www.ph4s.ru/book_ph_ob_termo.html
http://www.formules.ru/showcat.php?id=6&page=1
http://moodle.kubsu.ru/

WnnuBuayanbHble KOHCYJIBTAlMM 1O TPEAMETY SBJSIOTCS BaXXHBIM  (pakTopoM,
CIOCOOCTBYIOLIUM MHJMBUIYaTU3alliid O0y4EHHUS U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCs HMHBAJIUIOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbSI.
YcnemHocTh OCBOCHHUS CTYACHTOM YU4eOHOM NUCIUILIMHBI OTPAXAETCs B €T0 pelimuHee —
cymme 0ajuioB, KoTopas GopMUpYETCsl B T€UEHUE CEMECTpa IO pe3yJbTaTaM BBIIOJHEHUS J0-
MAaIIHUX Pa0OT U TBOPYECKUX 33JaHUN, TECTUPOBAHUS, KOHTPOJIbHBIX Pa0OT, YCTHBIX OMPOCOB,
BHYTPUCEMECTPOBOM aTTECTAIMH, 3aIIUT Ja00paTOPHBIX PabOT U aKTUBHOCTU HAa CEMHHAPCKUX
3aHATHSIX.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHUMN
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUILINHEe (MOYJII0).

8.1 Ilepeuenp MHGOPMALMOHHBIX TEXHOJIOTH.

1. KomnproTepHOE TECTUPOBAHUE MPU TEKYIIIEM KOHTPOJIE.
2. KoHcynpTupOoBaHuE NOCPEACTBOM JIEKTPOHHOM MOYTHI.
3. Ucnonpk30BaHue 37IEKTPOHHOM mpe3eHTanuu Ha caiitte Moodle Ky6I'Y.

8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.

1. Cpena MoaynbHOTO AMHaAMHUYECKOro o0yuenust Moodle.

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTayor HaydHou onbanoTexn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnexTpoHHas 6ubnanoreyHas cuctema «YHuBepcurerckas oudnuorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubauoTeyHas cucrema uznarenscra «Jlanwy (https://e.lanbook.com/).
4. DnextponHas oubnmuoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOXxoamMasi [UIA  OCYUIECTBJICHHUS

00pa3oBaTe/ILHOIO NMPoLecca Mo JUCHUILINHE (MOYJIIO).

MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

Ne Bup pabor
(MOZlyINsT) ¥ OCHAIIEHHOCTh

1. | JlekunonHsle Aynuropus 201c, ocHalleHHass HHTEPAaKTUBHBIM MTPOEKTOPOM H
3aHATUA MarHUTHO-MAapKEPHON JOCKOM.

2. Cemunapckue Aynuropust 227C, OCHallleHHAss UHTEPAKTUBHBIM IPOEKTOPOM U
3aHATUS MarHUTHO-MapKEpHOH JOCKOM.

3. | JlaGopaTopHsbie Aynuropus 227¢, ocHaleHHas 000py10BaHHUEM, HEOOXOIUMBIM
3aHATHS JIJIs1 TPOBEICHUsI JTabOPaTOPHBIX PadoT.

4. | I'pynnoBbie Aynuropust 227c, OcCHalleHHass NEPEHOCHBIM IPOEKTOPOM U
(MHAMBUAYaATIbHBIE) | MAarHUTHO-MapKEepHOM TOCKOM.
KOHCYJIbTAllUU

5. | Texymuii KOHTpOdb, | Aynuropus 227c, OCHAlllEHHAas MEPEHOCHBIM IPOEKTOPOM U
IIPOMEXKYTOUHAs MarHMTHO-MapKEPHOU JOCKOH.
aTTecTanus

6. CamocrosTenbHas Aynuropus 311c, ocHallleHHasi KOMIBIOTEPHON TEXHUKOM € MOA-
pabora KJIFOUeHHeM K cetu MHTepHer.
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