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1 Hesn u 3a1a4m M3y4YeHHs TUCHUNIHHBI.
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 ¥ METOJIaX MOJICKYJISPHOHU (DU3MKH, a TAK)KE JaTh HABBIKHM PEIICHUS 3a1a4.

1.2 3agauu AUCHUILIMHEL.

— U3YYCHHE TECOPETHUYECKHX OCHOB, MOHSTHI, 3aKOHOB M METOJIOB MCCIICIOBAaHUI MoJie-
KYJISIpHOU (PU3HKH;

— 03HAKOMJICHHE C TPaHUIIAMH TPUMEHUMOCTH (QU3HUYECKUX MOJIEICH U TEOPUH, UCTIOb-
3yEeMBIX JJIsl OITMCAHMS CBOWCTB BEILIECTB HA MOJICKYJISIPHOM YPOBHE;

— OBJIAJICHUC HABBIKAMHM M METOJAMH PEHICHHS 3a7ad [0 OCHOBHBIM pa3JieliaM MOJICKY-
JSIPHOM (PU3HKH;

— MpuOOpPETCHHE yYMEHHUS HWCIOJb30BaTh 3aKOHBI (DM3HWKHU JUIsI PEIICHUS €CTECTBEHHO-
HAYYHBIX U TEXHHYECKHX 3a71ay;

— mpuoOpPETeHHE HABBIKOB IMOWCKA JIOMOJHUTEILHON HH(DOpPMAIMA TIO MOJIEKYIISIPHOM
(du3uKe, CBSI3aHHOM ¢ €€ UCTOPHEH U COBPEMEHHBIMH JTOCTHKCHUSMHU.

1.3 MecTOo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NIPOrpaMMBbI.

HucuuruinHa «MosekyispHas ¢u3uka» OoTHOCUTCA K 0a3oBod yactu bioka 1 momyns
«O6mas gu3uka» ydeOHOro miaHa. s ycrenHoro n3ydeHus JUCIUIUTMHBI HE0OX0IMMBI 3Ha-
HUS LIKOJIBHOTO Kypca (PM3UKH, OCHOB MAaTEMAaTUYECKOI0 aHalIM3a U MexaHuku. OCBOeHUE Juc-
LUIUIMHBI HEOOXOUMO JJIsl U3Y4YEeHMsI APYTUX pas3AenoB oOuieil Gu3uku, a Takke AUCLMIUINH:
«OcHoBbI 0Mopu3NKNY», «TepmoauHaMuKka, craTucTUUecKas Qusnkay, «MeToasl pemeHus ¢Gu-
3MUYECKHUX 3a7au».

1.4 Ilepeyenb MuIaHMpyeMbIX pe3yJIbTATOB O0y4eHHMs MO AUCHHUILIMHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaMMBbI.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHHE y 00ydaro-
muxcs oOUIeKyabTypHOU 1 obmenpodeccuonanbHoi kommnereHuil (OK, OIIK):

No | AHIeKC Conepxanue B pesynbrare nsydeHus y4eOHON MUCIUATUIAHBI
o | oM KOMITETEHIIUH 00y9arONINeCs! JIOIKHBI
' TEHIUU (nu e€ vacT) 3HATH yMeTh BJIAJIETH
1 OK-7 | criocoGHOCTBIO YT MOJIyYE€HHs | CAMOCTOSATENBHO | IPHEMaMHK
K CAMOOpTaHM3aliul | caMooOpa3oBa- | MONy4aTh 3HAHHS | 0OPabOTKU U
¥ caMOOOpa30BaHUIO | HUS U3 PasJIMuHbIX CHCTEMATH3H-
HCTOYHHKOB poBaHust
MOJTYYEHHOMN
uHpopMaIuu




Ne Nupekc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI
. | KoMIe- KOMIIETEHINH 00yJaroImuecs 10JIKHbI
" | TeHIUM (um e€ yacTth) 3HATh yMeTh BJIA/IETh
2 OIIK-1 | cioco6HOCTBIO HC- TEOPETUYECKHE | IPUMEHATh 3aKO- | HaBbIKAMH U
MOJIb30BaTh B IpOdec- | OCHOBBI, MOHA- | HbI (pU3HUKH IS METOJIaMHU
CHOHAQJIBHOM JedTeNb- | TUs, 3aKOHBI U peleHus ecte- peleHus 3a-

HOCTHU 0a30BBIC €CTE-
CTBEHHOHAYYHBIC 3Ha-
HHS, BKJIIOYas 3HAHUS
0 mpeaMeTe U 00BeK-
TaxX U3y4YCHHUSI, METO-
JIax UCCIIEI0BaHMs,
COBPEMEHHBIX KOH-
LENIUAX, JOCTHKEHHU-
SIX ¥ OTPAaHUICHHSIX
€CTECTBEHHBIX HAYK

METOMBI HCCIe-
JOBaHUU MoJIe-
KYJISIpHOH (pu3H-
KH; TPAHULIBI
MPUMEHHUMOCTH
(UBUIECKUX MO-
JIeTIe U TeOpui,
HCIIOJIb3YEMBIX
JUTSL OTIACAHMSI
CBOIICTB BeILIECTB
Ha MOJIEKYJIsIp-
HOM YpOBHE

CTBCHHO-Hay4-
HBIX U TCXHHUYC-
CKHX 3aJa4

J1a4 10 OCHOB-
HBIM pazJiesiaMm
MOJICKYJISIP-
HOM (U3HKH

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnipenesieHne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0r11ast TPYA0EMKOCTh AMCIUILIHMHBI cocTaBisieT 4 3ad4. en., (144 gaca), ux pacmpezese-
HUE TI0 BUJaM padOT IPEICTABICHO B TAOHIIC.

Bun yuebHoit paboThl Bcero 2-1i ceMecTp
4acoB (vacsr)

KonTakTHas padora, B TOM 4ncie:
AyauTOpHBIE 3aHATHS (BCETro): 96 96
3aHsTHS JEKIMOHHOIO THIa 32 32
JlaGopaTopHble 3aHATHS - -
3aHATHS CEMUHAPCKOTO THUTIA 64 64
(ceMUHApBI, MPAKTUYECKUE 3aHITHS)
HWNnas koHTaKTHas padoTa:
Kontposs camocrosrensHoil padotsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MKP), sx3amen 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimonHeHne TBOpUECKIX, KOHCTPYKTOPCKHIX
U MCCJIEIOBATENbCKUX 3a/1aHU, YIITyOISIOMINX 2 2
Y paCIIUPSIONINX JICKIIMOHHBIN MaTepral
Penienue 3a1a4 o MoJIeKyIsipHOi pusnke 7 7
KoHTpoJb:
IloAroToBKa K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh | Yac. 144 144

B TOM 4HcJie KOHTAKTHas padoTa 98,3 98,3

3ad4. efl. 4 4




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.

Paznensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 2-M  CEMECTpe:

KonnuecTBo yacos
HanmenoBanue AynuTtopHas BueaynuropHas
No paszesnoB (Tem) Bcero paborta paboTa
JI 113 JIp* CPC

1 WneanpHblii ra3 33 8 20 - 5
2 SIBnenus nepeHoca 29 6 12 i 4

B razax
3 TepmoannaMuka 33 10 18 - 5
4 Peanbuble Ta3pl, JKUAKOCTH U 27 8 14 i 5

TBEpAbIC Tela

Hmozo no oucuyunnune: 32 64 - 19

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopasie 3aHs-

tus, CPC — camocrositensHas paboTa CTyaeHTA.

(*) — «O6wmwmit puznueckuii npaktukym» (b1.B.15) npoBoauTcs kak oTaeibHas ydeOHAsT TUCIU-

IIJIMHA.

2.3. Conep:xanue pa3ieyoB (TeM) TUCHUILINHBI:

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

®opmMma
HanmenoBanue
Ne Coneprxanue pasnena (TeMbl) TEKYIIETro
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1 MounekyisspHO-KuHeTHYeCKas Teopust. Moibs. Moisap-
Has macca. Yucino ABoraapo. M3onpoueccsl.
VYpasaenne MenaeneeBa-Knanelipona. 3akoH Jlanb- Y CTHEIH
ToHa. MoJsipHast Macca CMeCH. ompoc,
2 . OcCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KUHETUUECKON TECTH-
WUneanbHbii
ras TEOPHUH UIECATBHOIO ra3a. poBaHue,
IIPOBEpPKa
3 bapomerpuueckas ¢popmyna. Pacnpenenenue bomb- JOMAIIHETo
OMaHa. 3aaHAS
4 Pacnipenenenne Monekyi rasa o CKOpocTsm
(pacupenenenne Makcsesuia).
5 O} PeKTUBHBIN TUaMETP U CEUEHUE MOJIEKYJIbI.
Cpenusist 1uMHa CBOOOTHOTO Ipodera u 4nucio YeTHbil
CTOJIKHOBEHU. BakyyM. oIpoc,
SBnenus TECTH-
6 51 3Us B ra3ax. 3akoH Puka. BHyrpennee Tpe-
nepeHoca A (bcg)y I yIp p poBaHue,
Hue. Popmyna Herorona.
B razax PMY. IIPOBEpPKA
7 TennonpoBoaHOCTh. 3aK0H Dyphe. AOMaIIHEro
3a/laHus




1 2 3 4
8 Pa6ota raza. IlepBblii 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHUE K N30IIPOLIECCAM.
9 TennoeMKoCTh UACATHHOTO ra3a.
Vpasuenue Maiiepa. Yerubid
" = o1poc,
10 Anmnabatuueckuii mponecc. [lomurponuaeckuii mpo- TeCTI-
ecc.
TepmonnHamuka poBanue,
11 OHtponus. Bropoil 3akoH TepmoauHaMuku. Tperuit IIpOBEpKa
3aKOH TEPMOJANHAMUKH. PacueT n3MeHeHus SHTPO- JIOMAIITHETO
MU B MIpoOIeccax UIEaIbHOI0 ra3a, IPU HarpeBaHUU 3a1aHus
Y TUIaBJICHUMU.
12 Terumosas mammna. Iuka Kapuo. Teopemsr Kapho.
Xo0a01uIpHAs MAILIMHA.
13 Peanbhble ra3el. Kputnueckoe cocrosuue. YpapHe-
Hue Ban-nep-Baanbca. Dddext Jxoyns — Tomcona.
OHTAJIBIHS.
14 Kunxoctu. CBobonnas sueprus. [loBepxHocTHOE
HaTsDKEHHUE. Y CIOBHS paBHOBECHS HA TPAHULIE IBYX O —
JKAJKOCTEN U Ha TPAHULE KUAKOCTh — TBEPJIOE TEIO.
PeanbHble rassi, . paHuil 8 P ompoc,
CmaunBaHue, HECMauyMBaHHUE.
KUAKOCTU U IIpOBEpKa
15 TBEpIIbIE TeNa JlaBnienye Mo HCKPUBIEHHOH MOBEPXHOCTBIO K- | nomarHero
koctu. @opmyna Jlannaca. KanunnsipHele siBieHus. 3ananus
16 Kpucrannuueckue TBEpABIE TENA U UX TEIIIOEM-
KOCTb. Pa30BbIE NEPEXOBI IEPBOTO U BTOPOrO POJA.
VYpasuenue Knaneiipona — Knaysuyca. /luarpamma
COCTOSIHUIA.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
No HaunmenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKYIIEro
" | pazzgena (TeMbl) (ceMHrHapoB) KOHTPOJIS
1 2 3 4
1. MonekynsipHo-KUHETHYECKas Teopus. MoJib. .
YcTHBII onpoc
Mounsipras macca. Yucno Asoraapo.
2. H3onporieccsl.
3. YpaBaenune MenzaeneeBa-Knaneiipona.
4. 3akoH JlaneroHa. MossipHast Macca CMECH.
5. - 5 OcCHOBHOE ypaBHEHHUE MOJIEKYJISPHO- VCTHBIIH ompoc.
€aJIbHBIN i
it KMHETUYECKOW TEOpUH UI€aTbHOTO rasa. TectupoBanye.
6. |8 BHYyTpeHHssI SHEPTHS HIEATHLHOTO rasa. IIpoBepka
CpenHsist KBapaTU4HAas CKOPOCTb. AOMAaNIHEro
Bapomerpnueckas GopMyna. Sajatps
8. Pacnpenenenue bosnbimana.
9. Pacrnipenenenne MosieKyi raza o cKopocTsim
(pactpenenenue MakcBesuia).
10.

[TucbmMeHHast KOHTpOJIbHAs paboTa.




11. D¢ dexkTuBHBIE AMAMETP U CEYCHUE MOJIEKYIIHI. .
12. CpeHss UTMHA CBOGOIHOTO MPOOETa 1 YHCIIo YeTHBIH onpoc.
SBneHus CTOJIKHOBEHUH. Bakyym. Tecruposane.
13.  |mepenoca Huddy3us B razax. 3akon Ouka. ngﬁzzfg é(:o
14, |Brazax Buytpennee tpenue. ®opmyna HeroToHa. saanus
15. TennonpoBoaHOCTh. 3ak0H Dyphe.
16. [MuceMeHHast KOHTPOJIbHAS PadoTa.
17. Pabora ra3a. [lepBblii 3aKOH TEPMOJTUHAMUKH U
€ro MpUMEHEHHUE K U30IPOIECCaM.
18. TemnoeMKoCTh HEAIBHOTO rasa.
YpaBHenue Maiiepa.
19. AJnabaTudecKuii rmpoiiecc. .
20. [TonuTponuyeckuii mporiecc. YCTHEIH onpoc.
- TectupoBanue.
21. OHTponus. Bropoil 3aKkoH TepMOIMHAMUKY. Iposepxa
Tepmonunamuka |TpeTnii 3aKOH TEPMOJMHAMUKHU.
22. Pacuer n3meHeHus SHTPONIUU B MPOIIECCAX AOMATHHETO
HJeanbHOTo Ta3a (mpu noctosHHex P, V, T, SaIaHi
Q), Ipy HarpeBaHUH U IUIABJICHUHU.
23. Huxn Kapnao. Teopemsr Kapho.
XoJaoanIbHAas MallnHa.
24. Pacuers! KII/] pa3snu4HbIX LUKIIOB.
25. [TucpbmMeHHast KOHTPOJIbHAS padoTa.
26. PeanbHble ra3sl. Kputnueckoe cocTosiHUE.

VYpaBHenue Ban-nep-Baanbca.

27. Kunkocru. [1oBepXHOCTHOE HATSKEHUE.
ITIoBEpXHOCTHO-aKTUBHBIE BELIECTBA.

VYcnoBusl paBHOBECHUS HA TPAHUIIE IBYX JKHJIKO-
CTEH W Ha TPaHULE KUAKOCTb — TBEPIOE TEIIO.

YcTHBIN ompoc.

28.  |Peanbupie raspl, |[HABJICHHE IO HCKPHBICHHON OBEPXHOCTHIO TecTupoBaHue.
JKUIKOCTH xuakoctu. Popmyiia Jlamnaca. IIpoBepka
29.  |TBepnusble Tena Kanumisipsl. JOMAILIHETO
30. Tsepapie Tena. JleekTrsl B KpUCTAIIIAX. 3aJaHus
TenaoeMKOCTh TBEPIBIX TEIL.
31. ArperatHble cocTosiHU BemecTBa. Da3oBble

IIEPEXO0/IbI IEPBOTO U BTOPOIO PoOja.
VYpasnenue Knaneripona — Kiay3uyca.
JlmarpaMma COCTOSIHUM.

32. ITucbMeHHast KOHTPOJIbHAs paboTa.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

B nanHO# yueOHOM AucUUIUIMHE J1aOOpaTOpHBIE 3aHATUS HE HpeaycMoTpeHbl. OgHako,
OJTHOBPEMEHHO C JICKIIMSAMHU U CEMUHAPCKUMHU 3aHATHSIMH 110 MOJIEKYJISIPHON (PU3UKE MTPOBOIUT-
cst ooumii pusnueckuii mpaktukyMm (b1.B.15), koTopblil BeIENEH KaK OTACTIbHAS CAMOCTOSTEIb-
Hasl y9eOHast AUCIUTUINHA.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB).

KypcoBbie paboThl — He IPEAYCMOTPEHBI.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecTeYeHusl AJIsl CAMOCTOATEIbHONH pPadoThl
00y4YaIIHUXCS M0 TUCHHUILINHE.

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

Ne Bun CPC o
10 BBITOJIHEHUIO CAMOCTOSITEIIbHON paboThI

1 2 3

1. |[Ipopabotka Metoanyeckue yKazaHHs [0 U3Y4EHUIO TEOPETHUECKOro MaTepuara,
TEOPETUYECKOr0  |yTBEprKJIEeHHbIe Kadeapoil paanodu3uKu U HAHOTEXHOJIOTUH, TPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.

2. |Bwimonnenue 1. Xyxa M.A. MomnekynsapHas (pu3nka: TEKCThI JISKITUH (C 3a1aHMs-
TBOPYECKUX, mu o TPU3) / M. A. XKyxa. — Kpacnonap: Kybanckuii roc. yH-T,

KoHCcTpykTOpckux [2011.

U MCCleoBaTeNb- (2. Marepuaisl B 3JIEKTPOHHOM BHJIE B CPEJie MOYJIHOTO JMHAMU-
CKHUX 3aJaHHi yeckoro o0ydyenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru
nHbOpMaNKs 0 TeOpHH perieHus nzodperarensckux 3anad (TPU3)
JUISL Pa3BUTHUS TBOPUECKUX CITIOCOOHOCTEH.

3. MeTtoauueckue yKka3aHusi K CaMOCTOATEIbHON padoTe CTy1eHTa
JUTSL BBITIOJIHEHHSI TBOPYECKUX 3aJIaHUH 10 PEIICHUIO H300peTaTeib-
CKHUX 3aJ1a4, YTBEpXKICHHBIC Kadeapor paarno(hu3uKi 1 HAHOTEXHO-
soruit, mpotokos Ne 7 ot 20.03.2017.

3. |Pemenwue 3agau 1. MeTtoaunueckue yKazaHus sl peIIeHus 3a/1a4 1o (PU3HKe, yTBEP-
110 MOJICKYJISIPHOW  |XKJIEHHBIE Kadepoil paguopU3UKH 1 HAHOTEXHOJIOTHH, IPOTOKOIT
¢duzuke Ne 7 01 20.03.2017.

2. Matepua’bl B 9JIEKTPOHHOM BHUJIE B CPEJ/ie MOIYJIBHOTO ANHAMH-
yeckoro o0y4denust Moodle KyoI'Y na caiite http://moodle.kubsu.ru
[OPUMEPBI PEIICHUS 3a/1a4 U KPaTKHE PEKOMEHIAIMH 10 UX pelie-
HHIO.

Y4eOHO-MeToIMYeCKhe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YuCIIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npengocraBnstoTcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIeHUSIMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J7ig U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIFHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YarOIINXCA.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

[Tpu peanuzanuu yueOHOU pabOTHI MO OCBOCHHIO JUCHUILIUHBI «MonekymispHas Qusn-
Ka» UCIOJIBb3YIOTCS COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHHU:

— nH(pOPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH;

— npoGsieMHOe 00y4eHue.

Ha nexkunmu BoiHOcuTcs 80 % Martepuana, M3J0KEHHOTO B IpOrpaMMe JAUCLUILIHHBL.
Ocranbnbie 20 % marepuanga BEIHOCITCS ISl CAMOCTOATENBHOTO M3ydeHUs. YacTh JEKIIMOHHBIX
3aHSATHA MPOBOMATCS B CIEIHATU3UPOBAHHON ayTUTOPHH C MPUMEHEHHEM MYJIbTUMEIUHHOTO
IPOEKTOpa B BUJIE yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsICHEHUN HOBOTO MaTepuaa
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UCIOJNIB3YIOTCS MPOOJIEMHOE U3JI0KEHNE MaTepHaiia U nouckonas 6ecena. Ilo ocHOBHBIM pasje-
JaM JMCUUIUIMHBI BBINYLICHO ydeOHOoe u3naHue «MomnekynsipHas (HU3UKa: TEKCThI JIEKLUN»,
uMmerotieecss B ononuoreke Kyol'Y. CryaenTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKe U B
AJIEKTPOHHOM BHJIE Ul O3HAKOMJIEHUS M M3ydeHus. biarogaps 3Tomy cokpalaercss BpeMms Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO TMO3BOJSET IOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI M HATJISTHBIE TTOCOOMS, 00CYKAaTh COBPEMEHHbIE TOCTH)KCHUSI HAYKH U TEXHUKH, pa30ou-
paThb KOHKpETHbIE MPOOJIEMHbIE CUTyallud U M300peTarensckue 3aaadu. Kpome Toro, B KOHIE
KQ)KI0r0 JIEKLMOHHOIO 3aHSTHUS CTYACHTAaM IPEAJIaratoTcs sl BBIIOJIHEHUS] TBOPUYECKUE, KOH-
CTPYKTOPCKHE M HCCIIE[OBATEIbCKUE 3a/laHus, YIIyONSIOIMe U PaCUIMPAIONINE JEKIMOHHBIN
MaTepHal, pa3BUBaIOIINe HHHOBALIMOHHOE MBIIIUICHHE U (paHTa3MIO, a TAKXKE yMEHUe paboTath ¢
MPUBJICYCHHUEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJIOTUN AJIsl MOMCKa y4eOHBIX MaTepua-
noB B cetu MHTepHeT. 3ajaHusl OCHOBAHbl Ha COBPEMEHHOW TEXHOJIOTMH TBOPYECTBA — TEOPUHU
pemeHus: n3obperarenbckux 3anad (TPU3), u pe3ynbrarhl BBHIOTHEHUS STUX 3aJlaHUA 00CYXK-
JTAIOTCS Ha CIAEAYIOUIEH JIEKIIUH WM CEMUHAPCKOM 3aHITHH.

HudopMainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU IPEICTaBICHbl TaKXKE CPEeNol Mo-
IyJIbHOTO AuHaMu4eckoro ooyuenuss Moodle. Ha caiite Moodle Ky6I'Y co3nmaH 3nmeKTpOoHHBIH
Kypc «MonekynspHas ¢usuka g OTDy» ans obecnieueHUs UHTEPHET-MOAIEPKKH 00yUeHUsI.
CryneHtaM JOCTYIHBI CIEAYIOLUIME y4eOHO-METOIWYECKUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIEKTHI JICKIIHA, IPUMEPHI PEIIeHUs 3a/1a4, ONUCaHusl 1ab0paTOpHBIX paboT ¢ peKOMeHa-
IUSAMHU 110 MX O(OPMIICHHUIO U 3alUTE, TECT, NEPEUYHU y4EOHOM JIUTEpaTyphl U dK3aMEHAI[MOH-
HBIX BOMPOCOB, HH(MOpMAIKs O PAllMOHATBHBIX MpUEMaxX 3allOMHUHAHUs y4eOHOro MaTepuasa u
OBICTPOMY KOHCIIEKTHPOBAHMIO, MaTEPHUAIIBI ISl pA3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyecknx (CeMHHAPCKHX) 3aHATUSIX PacCMaTpUBAIOTCS (PparMeHTHl TEOpHUH,
TpeOyIOIIME CI0KHBIX MaTEMaTHUECKUX BBIKJIA/I0K, Pa3IMuHble METObI PEIICHUs 3a/1a4, Haubo-
Jiee TUIIMYHBIC, TPYAHbBIE U TBOpUECKHE 3aAauu. J{s 3akpersieHust MaTepuana, paccMaTpuBaeMo-
ro Ha CEeMHMHAapax, CTYACHTHI MOJIy4aloT JIOMAaIllHUE 3a/1aHus B BUJE 33]]a4 U3 COOTBETCTBYIOIIMX
3aJJaYHUKOB.

JlabopaTopHble 3aHATHS (BbIIEJICHHbBIE B OTJCNbHYIO YUEOHYIO TUCHUIUTHHY — «O0muit
¢bu3nuecknil MPaKTUKyM») MPOBOJATCS B CHELUATU3MPOBAHHONW J1aOOpaTOPHHM MOJIEKYISIPHON
¢u3uku Ha naboparopHbix yctaHoBKax JIKT rpynmnamu cTyieHTOB U3 2 4elOBEK.

D¢ hekTuBHOCTh YUeOHON AEATEIBHOCTU CTYIEHTOB OLIEHUBAETCS MO PeiTHHIOBOi cH-
creMe.

B yueOHOM mpoliecce MCTONB3YIOTCS CeIyIONUe aKTHBHbIE H MHTePAKTHBHBIE (op-
MBI [TPOBEJICHUS 3aHATHI: JIEKIIMOHHBIE IEMOHCTPAIUU C 00CYKIEHUEM, AUCKYCCHUs, TOMCKOBAs
6ecena, TBopueckre HHCTpyMeHThl TPU3, pa36op KOHKpETHBIX CUTYyallui, TBOPUECKUE 3aaHMs,
paboTa B MaJIbIX Ipynnax.

JUid M1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPENYyCMOTPEHA OpraHu3aLus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPEACTBA JJIsl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH U NPOMEKYTOYHOM
aTTrecTaluu.

Texymuit KOHTPOJIb:

— YCTHBIH OMpoc 0 KOHTPOJIBHBIM BOIIPOCAM IO paszesaM yueOHOM MmporpaMmel;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE PA0OTHI MO PELICHUIO 3a/1a4;

— JIOMaIllHUE 3a/1aHusl K CEMMHAPCKUM M JIEKIIMOHHBIM 3aHATHAM (JJI1 CAaMOCTOSITENIbHOM
paboThI).

HpOMC)KYTO‘-IHaH aTTeCTalusA:
— OK3aMCH.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 Ipumepsbl KOHTPOJLHBIX BONPOCOB IO pa3aeiaM y4eOHO# mporpamMmbl (a1
YCTHOTO OTpoca).

Pa3zoen 1. Hoeanvnuwiit 2a3s.

Onuimure IpoCcTEMIyI0 MOJENb BELECTBA — UCAJIbHBIH ras3.

Kakue ynponienust nenanuch npu BeiBojie OapoMeTpuieckon Gopmyib?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOmbsicHuTe HU3NUIECKUN CMBICT pacupeneneHus bonpimMana.

KaxoB ¢usnueckuii cMbicii QyHKINU pacrpeaeaeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. Henenus nepenoca 6 zazax.

[IpuBeauTe mpUMepsl UCIIOJIB30BAHUS BaKyyMa B TEXHUUYECKHUX YCTPONUCTBAX.

B 4ém cymnocTs siBienunit nepenoca? KakoBbl OHM M MIPU KaKUX YCIOBHUSIX BOZHUKAOT?

[Touemy muddy3us xuaKOCTEH MPOUCXOAUT 3HAYUTEIBHO MEAJICHHEe, YeM Iupdys3ust
ra3zoB?

UYro HazpBatoT Kod3ddunmentom nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[IapaMeTpPOB OH 3aBUCUT JJIsl Ta30B?

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEpaTyphl?

Pazoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Oosblie TemmoéMkocT Cy?

UTo nmpoucXoAuT ¢ TeMIepaTypoi rasa, ecial OH PacUIMpsAETCs MPU MOCTOSHHOM JaBJe-
HUU?

UTo NpouCXOAUT C TeMIIepaTypoii ra3a, €ClIi OH paclIupseTcs aquadaTnyecku?

B nusenbHOM aBHUrarene BO3AyX MOABEPraeTcsl OU€Hb CUIBHOMY M OBICTPOMY CHKATHIO.
st uero sTo nenaercs?

Kakue KOHCTpYKIIMU «BEUHBIX JIBUTaTelIei» «CO3/IaHbD» M0 3aKOHAM MOJIEKYISIpHOH (u-
3UKU?

Pazoen 4. Peanvuwie 2aszul, scuoxocmu u meepovie mena.

OObscHUTE pa3NUYue SKCHEPUMEHTANbHBIX H30TEPM U H30TEPM, COOTBETCTBYIOLIUX
ypaBHeHUI0 BaH-nep-Baanbca.

Kakyto )XuaKocTh MOXKHO HAJIMTh B CTaKaH BbIIIE €ro Kpaés?

[ToueMy y Bcex BeIIECTB MOBEPXHOCTHOE HATSKEHHE YMEHBLIAETCS C YBEIIMYCHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTO OTMEPSIOT KaIUIAMU. SIBJIETCSA JM 3TO JOCTATOYHO TOYHOU
Mepoit?

Yro Takoe «OMMETauD» U /1€ OH IPUMEHSIETCs?

4.1.2 HpnMep TECTOBOI'O 3aIaHUA 1JIsI CCMUHAPCKOI'0 3aHATUA.

1. Onenure, BO CKOJBKO pa3 YBEIMUYMBAETCS CPEJHEE PACCTOSHUE MEXIY MOJEKyJIaMu
BOJIbI ITPU MIEPEXOJI€ BOJBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE IPU HOPMAJIBHOM JIaBJICHUU?

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

2. Kak u3MeHuTCs JaBlieHrEe HACBIIIEHHOTO Mapa Mpu U30TEPMUUYECKOM YMEHBIIIEHUHU €TI0
oobema? (YBeauunrtcsi. YMenbmurcsi. He u3menurcs.)

3. Ilpu norpyxeHUH B >KMJIKOCTh KaNWIISIPHON CTEKIISIHHOM TPYOKH YPOBEHb KHUJIKOCTHU
B HEW MOJHAJICA Ha 4 MM HaJl YPOBHEM >KHJIKOCTH B cocyjne. KakoBa BbICOTa OJABEMA YPOBHS
TOM K€ )KHJIKOCTH B CTEKIJITHHOM TpyOKe C OTBEPCTHEM B 2 pa3a OoIbliero nuamerpa?

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

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 11 10 obveMa 5,44 1. Haittu
IPUPOCT SHTPOIMH IIPU 3TOM IPOLIECCE.

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

5. Ionp3ysich 3akoHoM Jlrononra u IlTH, HaliTH yAENbHYIO TEIIOEMKOCTh XkKene3a (Mo-
nsipHast Macca xenesa pasHa M = 0,056 kr/mModb).

(130 [Ta/(xr-K). 328 Tar/(kr-K). 445 Jik/(kr-K). 470 Jix/(kr-K). 520 [T/ (kr-K).)
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4.1.3 Ilpumep KOHTPOJILHOM PadoThI 1JIsi CEMHHAPCKOTO 3aHSATHSI.

1. OneHuTe, CKOIBKO MOJIEKYJT BBl BJIBIXA€TE, €CIIU MMPU OJHOM BAOXE IMoyy4aeTe 1 J1 BO3-
Jyxa.

2. Mouekynbl Ta3za pacnpeeneHsl 1o 00beMy B cpeHeM paBHOMEpHO. M3BecTHa KOH-
HeHTpanus MoJiekyn n. OLIEHUTh CpeHEE PACCTOSHUE < I > MEXKIY MOJICKYIaMH.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOIUTCA CMECh JBYX HIEANBHBIX
razos: 10%* MOJIEKYJI KHCJIOpoa U 2 MoJia Bojopoaa. HaliTu naBiieHne cMecH ra3os.

4. Ionaras TemrepaTypy BO31yXa, MOJIIPHYIO MacCy ¥ YCKOpEHUE CBOOOHOTO MaJCHUS
HE 3aBHCSIIMMH OT BBICOTBI, ONIPEICIINTh, Ha KAKOW BBICOTE HaJ YPOBHEM MOPS IJIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HA YPOBHE Mops B 2 pa3a. Temmneparypy Bo3IyXa MPUHSATH PaB-
Hoii 0 °C.

5. Kakas cpenHsist 3Heprus (&) MPUXOIUTCSA B COCTOSHUHA TEPMOIUHAMHUYECKOTO PAaBHOBE-
cust ipu Temneparype T, — B COOTBETCTBUU C KIACCUYECKUM 3aKOHOM PaBHOPACIIPEICIICHHUS, —
Ha OJIHY: a) OCTYMATeNbHYIO CTENEHb CBOOOIbI; 0) BpalllaTeIbHYIO CTETIEHb CBOOO/BI; B) KOJIe-
0aTeNbHYIO0 CTETICHb CBOOOIBI?

4.1.4 Tlpumepsl 3a1a4 JJIsl IOMAIIHEH cAMOCTOATEIbHOI padoThI.

1. B 6annone, 066éM kotoporo 0,25 M°, HAXOUTCS Ta30Basi CMECh, COCTOSIIAS 3 yrie-
KHCJIOTO Ta3a M mapoB BoJbl. Temmneparypa cmecu 327 °C. Uncno MoNeKyn YIrJIEKUCIIOro rasa
N: = 6,6 -10%, gncio monekyn nmapoB Boasl N2 = 0,9 -10%'. BoIunciIuTh IaBieHue U MOJIIPHYIO
Maccy ra3oBoy CMECH.

2. Kakas gacte Monekyn cepHucroro anrunapuna (SOz) npu temnepatype 200 °C oGna-
JaeT ckopocTsMu B mipenenax 420430 m/c?

3. OmpenenuTbh KOIUYECTBO TEILIOTHI, KOTOPOE HYXKHO IepenaTs 7 KI BOAOPO/Ia AJisl TOTO,
YTOOBI Ta3 YBEIWYMI CBOM 00BEM IMPH MOCTOSTHHOM JIaBJICHUU TaK, YTO €r0 TeMIlepaTrypa MOBbI-
cunack Ha 200 °C.

4. Ha pucyHke MoKa3aH LHKII, MPOBEIEHHBIN C HIealb-

HBIM 0THOATOMHBIM Tazom. Haittu KIIJI miukoa. 3?)0 2
5. Ilpn KakoM JTaBJIEHUU JIOJKEH HAaXOAUTHCS KUCIOPOJ 200}

B konuyectBe 100 Moinb, yToOb! npu Temneparype T = 320 K on 1

3anuMan oobem 0,1 M3? 3amauy pemmTs, paccMaTpuBas KHUCIO- Po = i i3

PO Kak: a) uAeadbHbIN raz; 0) peaibHbIl ras, MNOAUYUHSIOMNNCS 0 Vo 2Vo 3Vo V
ypaBHeHuto Ban-nep-Baansca. [lonpasku Ban-aep-Baansca niis
kucioposa passsl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. Terutoémkocte TBepaoro tena npu temneparype T > 273 K mMoxxeT ObITh BbIUHCIEHA
no sMmnupuueckoi ¢opmyae ¢ = a + bT. Jlng amoMuHMs BeIWMYWHBI & W D paBHBIL
a = 766 Tx/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTi n3MeHeHHe SHTPOIIMHI TIPH HATPEBAHHWH AlTio-
MHUHHEBOTO Opycka maccoii 8 kr ot remnepatyps! 300 K 10 900 K.

7. CnupT mo KaruiiM BBITEKaeT U3 COCya Yepe3 BEPTHKAIbHYI0 TPYOKY BHYTPEHHUM
muamerpom d = 2 mm. Karum orpeiBarotest yepes Bpemst At = 1 ¢ oxHa mocne npyroii. Uepes ka-
koe BpeMs t BeITeueT macca M = 10 r crnimpra? JlnameTp MEHKU KAl B MOMEHT OTpbIBA CUH-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy TpyOoku. s cniupra ¢ = 0,02 H/m.

4.1.5 Tlpumepbl TBOpueckux 3ajdaHuii Ha ocHoBe TPU3 (koHCTpyKTOpPCKO M
TeXHHYECKOH HANIPABJIEHHOCTH) JJIsl CAMOCTOATEIbHOI padoThI.

1. I'a3-paboTHHUK.

OO6b1YHO pabounii OpraH TEXHUUECKUX CHCTEM BBIIIOJHEH U3 TBEPIOTO Teja, HallpuMep, y
HKCKaBaTOpa — KOBII, Yy TpamBas — Kojeco. (PaGoumii opraH — 3TO 3JIEMEHT, BBINOJIHSAIOLINNA
TJIABHYIO MOJE3HYI0 (QYHKITUIO TEXHHYECKOW CUCTEMBI U K KOTOPOMY B JaHHOM CHCTEME ITOJBO-
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nuTcs sHeprus.) [IpuBenute npumepbl YCTPONCTB, B KOTOPBIX paboYMM OpraHOM SIBIISIETCS ras.
KakuMm 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opra u3 raza?

2. BeicoTa 31aHus.

Kak usmeputpb BbICOTY 3/1aHuUs C oMol Oapomerpa? Mcnonb3ysa uzsectHslii B TPU3
meton PoOunszona Kpy3o, BBIIBUTE CKpBITHIE (HEOUYEBHIHBIC, HOBBIE) CBOWMCTBA OapoMeTpa u
npeioxkuTe 10 pa3HbIx ciocoO0B onpeaeieHUs! BEICOTHI 3/TaHUsl.

3. [IpuGopsl AJ151 M3MEpPEeHHUs1 1aBJIeHUsI.

B «cwibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddextsl. UTo Takoe
«pusnueckuit r3pdexr»? B TPU3 cymecTByeT crneruann3dpoBaHHBIA yKa3zaTeldb (PU3NUECKHX
s dexToB u sBneHuit g nzodperareneil. [lo matepuanam cetu MHTepHET U3ydnTe pa3inyHbie
KOHCTPYKLUHU MTPUOOPOB TSt U3MEPEHUS AaBICHH: MaHOMETD, AU depeHIInaibHbIi MaHOMETD,
BaKyyMMETp, OapoMeTp, JaTyuku JaBieHus. CocTaBbTe CIHUCOK (U3NUECKuX 3PPEKTOB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T MPUOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Hcnons3oBanue mycToThl (BakyyMa) BMECTO BEILIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUUYECKUX CHUCTEM U OJMH M3 u300peraTenbckux mpuéMoB. Habepute B 111000i1 moMcKoBOM
cucrteMe B VIHTepHeTe Cll0Ba «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHO€» M COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUM C UCIIOJIB30BAHUEM BAKyyMa.

5. Camoe/IbHBII KaJT0puMeTp.

Hcnonb3yst BeleCTBEHHO-TIONIEBBIE PEeCypchl (2 UMEHHO HAJCHCTEMHBIC, «KOIMECUHBIE
pecypchl BEIIECTBa), CKOHCTPYUPYHTE U U3TOTOBBTE CAMOJICTbHBIN KaJIOPUMETP U3 TIACTUKOBOM
OyThuUIKM 1,5 11 1 anfOMUHHEBOW OaHKHU U3-T10]] Ta3UpOBaHHON BO/bI 00bEMOM 0,33 1.

6. CocTrosinus BemecTsa.

Ucnone3ys usBectHelil B TPU3 «MeTo uncinoBoit ocu», pa3MecTUTE Ha OCU U3BECTHBIE
arperatHble COCTOsSIHMA BellecTBa. [lo kakoMy mapameTpy OHHU pacrosaratorcss Ha ocu? Bos-
MO’KHO, Y Bac OyneT Heckosbko BapuaHTOB oceil. KakuM coCTOsSIHUSAM BeIecTBa COOTBETCTBYET
«HOJbY, 00JIACTh OTPULIATENIHBIX U MAKCUMAIBHO MOJIOKUTEIbHBIX 3HAUYCHUN?

7. MMKpPOCKON U3 KAILJIM BOAbI.

B 00BIYHOM MUKPOCKOIIE JIMH3bI N3TrOTOBIIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MHUKPOCKOII U3 Karuin BoAbl? [103BosIsieT a1 yBenMUueHHe TaKOro MUKPOCKOIIA YBHIETh OPOYHOB-
CKO€ JBWXXEHUE, HApUMEp, YaCTUIl aKBapeJlbHOW Kpacku (Tymu) B Bojae? Kakue HemocTaTku
HUMEET ITOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByer paszaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX chcTeM. KakuM 3aKOHaM COOTBETCTBYET TAKOM MUKPOCKOIT?

8. Boaa B peuere.

Wcnonb3ys 3HaHUS 110 MOJIEKYJISIpHOH (pu3MKe U n300peTaTenbcKue NpuéMbl, U3BECTHBIE
u3 TPU3, npennoxure 10—-20 pa3HbIX c1ocOO0B TPaHCIOPTUPOBKU BOJIBI B PELIETE.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MIPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTAlluH.
HepequL BOIIPOCOB, BBIHOCUMBIX HA 3K3aMEH.

1. 3akonsl wuneanbHoro rasa. BreiBon ypaBHenuss MenneneeBa-Kiamnelipona. 3akoH
ABorajpo. U3ompoueccel (popmynsl u rpadukn). BeiBon 3akona JlanpTrona. MonspHas macca
CMECH.

2. JlaBnenue ra3a. BeIBoJ OCHOBHOTO ypaBHEHHs MOJEKYISPHO-KHHETHIECKON TEOPHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUU HICAIBHOTO ra3a U CpeaHEed KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTENEHsIM CBOOOIbI.

3. BriBox Oapomerpuueckoil ¢opmynsl. BeiBon pacnpenenenus bonbivana. Omnbit
Ileppena no onpeneneHuro ynuciaa ABorajapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsM (pacnpezaenenue Maxkcsena). @usnye-
CKUH CMbICT QYHKLUU pacrpeaenaeHus. Y cioBue HopMupoBkH. Hanbosee BeposTHasi CKOPOCTh U
3HayeHue QYHKIUHU pacrpeaeaeHus Ipu 3Toi ckopocTH. DyHKIKS pacipeeleHust s OTHOCH-
TEIbHON CKOPOCTH. Y CIIOBHUS CYIIECTBOBaHUS aTMOC(eEphl TUIaHET.
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5. DddexTuBHBIC TUaMETP U CEUCHHE MOJICKYJbl. BeiBOa hopMy miis cpenHei JIMHbI
cBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHHH 1 OLIEHKA IMOPSAIKa 3TUX BEIHMYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer kordduimenrta camo-
nuddy3un.

7. Bnyrpennee tpenue. ®opmyna HeroTona. Kunemarndeckas u AMHaMu4ecKasi BA3KO-
ctu. TermonpoBoaHOCTh. 3aKkoH Dypbe. CBsA3b MeX Ty KO3 PHUIIMEeHTaMU TIEpeHoca.

8. BuytpenHss sHeprus kak QyHKUuUs cocTosiHMs. [lepBblii 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBkH. BeiBog popmyibl it pabotel raza. Ilpumenenue nepsoro 3a-
KOHA TEPMOJIMHAMUKHU K H30IPOLECCAM.

9. Kiaccuueckas TeopHs TEINIOEMKOCTH MI€IBHOTO Tra3a. MoJsipHas U yAeabHast Tel-
JOEMKOCTHU U CBSA3b MEXAYy HUMHU. TennoéMKOCTH IpH MOCTOSTHHOM JaBJIeHUH U oObeme. BriBoa
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. DU3MUecKuil CMBICT Ta30BOM MOCTOSHHOU R.

10. AnmaGatmueckuii mporecc. BeiBoa tpex dopmyn mist anuabarel. CpaBHEHUE ajaua-
0aTHYeCKOro U U30TEPMUYECKOro MpoleccoB. BeiBoa dopmy:n s paboTsl raza npu aguadaTu-
YECKOM IIpoLiecce.

11. Homutponmyeckuii mpouecc. YactHpie ciydan. BeBog ¢opmyssl moauTpomnsl. Bei-
BOJI YaCTHBIX (JOPMYJT U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumble U HeoOpaTuMble mpouecchl. [loHATHE SHTpONMK TEPMOJUHAMUYECKOMN
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akon tepmogunamuku. ®opmyna bonsimana. [Hopsaaox
u Oecniopsiiok B mpupoxe. Tperuil 3akoH TepMOAMHAMUKHU. Pacdyer konmdecTBa TEMJIOTH Yepe3
SHTPOIUIO.

13. Pacder n3aMeHEeHHsI SHTPOIHHU B MPOLECCAX MACATHHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHUH.

14. IMuxnudeckue nporecchl. Termnobas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsr Kapuo. Paznuunbsie ¢hopMynIupoBKH BTOPOTro 3aKOHA
TEPMOJAMHAMUKH. XOJI0AMUIbHAS MAILIHA.

15. Peanbuble rassl. M3otepmbl peanbHoro rasa. Haceimennsiii nap. Kputuueckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 monsa u v moneit. usndeckuii CMBICH MOCTOSH-
HbeIX Ban-nep-Baanbca. M3orepmbl Ban-nep-Baanbca. MeractabunbHbie cocTosiHUS. BHyTpeH-
Hss DHeprus rasa Ban-nep-Baansca.

17. Dddext dxoyns — Tomcona. @usudeckas cymHocTs. Auddepenunanbupii kosd-
¢unuent xoyns — Tomcona. uddepeHunanbHblii U UHTETpaibHBI 3 dexT. DHTampnus.
TemmepaTypa UHBEPCHH.

18. CBobGojanas sHeprus kak GpyHkuus coctosiHus. Tpu GopMynupoBku it Kodpduiim-
€HTa MMOBEPXHOCTHOr0 HaTskeHus. OnbIT [1nato. 3aBucUMOCTh K03 GUIIEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBecHs Ha TpaHUIIE JIBYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpuMeps! cMaunBaHNs 1 HECMAYHUBAHHUS.

20. JlaBrmeHue MOJ MCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBOJ hopmyiel Jlama-
ca. Yactuele cnyyau. Kanmnspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KaIIUJUISPE.

21. Cummerpus KpuctayioB. 4 tumna kpuctaioB. JledexTs! B kpucramiax. Knaccuue-
CKasl TeOpusl TEINIOEMKOCTH TBEPABIX TeN: 3aKoHbI Jlrosionra u Iltu n Hxoynsa — Konma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXO bl MEPBOTO U BTOporo poxa. Ilomu-
Mopdu3M. YCIIoBHs KUTICHUS, IJIaBlIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoliHas To4ka. JluarpaMMa COCTOSIHUM.

Ok3ameH no gucuumiuHe «MosekynspHas (u3nKa» MpOBOAUTCS B MUCbMEHHON Gopme
1o OuseTraM, yTBEP)KJIEHHBIM B YCTAHOBJICHHOM MOPSJIKE.

DK3aMeH MOJKET TaKKe MPOBOJUTHCS MO TECTOBBIM 33JJaHUSM B 3JIEKTPOHHOH (Gopme B
cpene MOAyJIbHOTO TuHaMu4deckoro ooyuenus Moodle.

PexoMenpayercs cienyromye KpUTEpUN OLIEHKH 3HAHHH.

OneHka «HeyI0BJIeTBOPHTEIbHO» BBICTABIISIETCS B TOM CIy4ae, €CIIU CTYJIEHT JEMOH-
CTpUpYET:
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- He3HAHUE OCHOBHBIX 3aKOHOB, (hOpMYJI, TOHATHH M TEPMUHOB Y4eOHOU TUCIIUIUTHHEL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHaa.

O1ieHKa «y/10BJIETBOPUTEIbHO)» CTABUTCS CTY/ICHTaM, KOTOPBIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIPOTpaMMHBIA Marepuan B 00bEME, HEOOXOAMMOM st
MIPOJIOJDKEHMSI Y4eObl U pabOoThI 1Mo podeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha HK3aMEHAIIMOHHBIC BOIPOCH MMEIOT HAPYIICHHS B MOCIIEI0BATEILHOCTH
U3JI0KEHUsI YIeOHOTO MaTepualia, IeMOHCTPUPYIOT IIOBEPXHOCTHBIC 3HAHUS BOIPOCA, TPUBOIST
0e3 MaTeMaTHUYeCKUX BBIBOJOB HEOOX0AUMbIE (hr3udecKkue HopmyIbl;

- IMEIOT KpPaTKUE OTBETHI TOJIBKO B paMKaX JEKIIMOHHOTO Kypca;

- IPUBOST HEYETKUE POPMYIUPOBKU (PU3NICCKUX IMOHITUN U 3aKOHOB;

- IMEIOT CYILECTBEHHBIE MOTPEIIHOCTH U IpyOble OMMOKK B OTBETE Ha BOIPOCHI IK3aMe-
HAIIMOHHOTO OmJIeTa.

O1eHKa «XOPOII0» CTABUTCS CTYIEHTaM, KOTOpPbIE IIPU OTBETE:

- 0OHapy)XHMBalOT TBEPJOC 3HAHUE MPOTPAMMHOI0 Marepuajia, KOTOPBIH H3JIararoT CH-
CTEeMaTU3UPOBAHO, TIOCJIEOBATEILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0OoJiee 3HaYUMYIO JTOTIOJIHUTEIILHYIO JINTEPATYPY;

- IOITyCKAIOT OT/ENIbHBIC TIOTPEIIHOCTY M HE3HAYUTEIbHBIC OIIMOKH ITPH OTBETE;

- HE TIOJIHOCTBIO MPHUBOSIT MATEMAaTUYECKUE BBIBOJBI JUIsl (pu3rueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JONYCKACT CEPhE3HBIX OIIMOOK M JIETKO YCTPaHSET OTICIbHBIC
HETOYHOCTH C MIOMOIIBIO TOTTOJIHUTEIBHBIX BOIIPOCOB MPETIOAaBATEIIS.

O1eHKa «OTJIMYHO)» CTABUTCS CTYICHTaM, KOTOPbIC IIPH OTBETE:

- 00Hapy)XMBaIOT BCECTOPOHHEE CHUCTEMATHUECKOE W TIyOOKOEe 3HAHHE MPOTPaMMHOTO
Marepuala (3HaHWE OCHOBHBIX MOHSATHH, 3aKOHOB M TCPMHHOB y4eOHOW TUCIMILIMHBI, YMCHUE
OIIEPUPOBATH UMH);

- M3JIAraloT MaTepua JOTHYHO, MOCIIEI0BATEIILHO, PA3BEPHYTO U YBEPEHHO;

- W3JIararoT Marepuajg ¢ JOCTaTOYHO YETKUMHU (HOPMYITHPOBKAMH, TOATBEPKIACMBIMH
rpadukamu, nuppaMu WId MPUMEPaAMH;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNal0T MaTeMaTH4eCKHe BBIBOIBI GU3NUYECKUX (HopMyT,;

- IEMOHCTPUPYIOT 3HAHHE MaTepuaja JIeKIui, 0a30BbIX YUCOHUKOB U JOTIOJTHHUTEIBHOM
JTUTEPATYPHI.

O1eHOUHBIE CPENCTBA ISl MHBAIUIOB M JIUI] C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 310PO-
BbS BEIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MCUXO(PU3NIECKIX OCOOCHHOCTEH.

- TIpH HEOOXOJAUMOCTH MHBAIHJIAM M JIMIIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37[0PO-
BbS MIPEIOCTABIAETCS JOTOJIHUTEIHLHOE BpeMs ISl IIOJTOTOBKU OTBETA Ha SK3aMEHE;

- TIPH TIPOBEICHUH TIPOIETYPHl OIEHUBAHUS PE3YJIbTATOB O0YUYCHHS MHBAIUIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS MPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHHUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

- TIpY HEOOXOAUMOCTH Il 00YYAIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3]I0POBbSI
¥ WHBAJIHUJOB TPOIIEIypa OICHUBAaHUS Pe3yIbTaTOB OOyUEHHS MO JMCIUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tporieypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCHMIUIMHE (MOJYJII0) MpeAycMaTpuBaeT MpeaoCTaBlIeHUe WH-
dopmaruu B hopmax, aJlalTUPOBAHHBIX K OTPAHHYCHHUSAM UX 3JI0POBbsI Ml BOCIIPUATHS HHPOpMa-
IUH:

JI71st TUTT C HApYIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
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JIJ1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amiapara:

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCH-
Ta 00yJaromuXxcsl.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJ151 OCBOCHHUS AN CLUIINHBI.

5.1 OcHoBHasi TUTEpaTypa:

1. Xyxka M.A. MonekynsapHas ¢usuka: Tekctbl ekiuii / M.A. XKXyxa. — Kpacnonap: Ky6an-
ckuii roc. yH-T, 2011.

2. Tpodumona T.U. Kypc ¢usuku: yued. mocodbue ajisi MHKECHEPHO-TEXHHUYECKUX CIICIIHAIBHO-
creii By3oB / T.W. Tpodumona. — M.: Akagemus, 2014.

3. CagenneB U.B. Kypc ¢usuku (B 3 tT.). Tom 1. Mexanuka. Monekynspaas ¢pusuka. [Dnek-
TPOHHEINA pecypc]: yued. mocodue — DnexrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocryna: http://e.lanbook.com/book/95163 .

4. AnemxeBnu B.A. Kypc obmeli pmsuku. MonekynsipHas ¢usuka. [DIeKTpOHHBIA pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum pgocryma:
http://e.lanbook.com/book/91145 .

5. Kukoun A.K. MonekynsapHas ¢usuka: yued. mocobue s CTyIeHTOB (PU3MUECKUX CIEIH-
anpHocTel By30B / A.K. Kukonn, U.K. Kukoun. — CII6.: Jlans, 2007.

Jnist OCBOSHHSI TMCIUTUTMHBI MHBAIMAAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMEIOTCS W3JaHUS B JJIEKTPOHHOM BHUJAE B DIIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanby, «tOpaiity, «YHuBepcuterckas oudmmoreka ONLINE».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. TpopumoBa T.U. OcHoBbl ¢usnku. MonexynspHas usuka. Tepmonunamuka: [ydeOHOe
nocobue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

2. Tpodumosa T.U. Kypc ¢usuku: yuebnoe nocodue [mns By3os] / T. U. Tpodpumona. — M.:
Axamemus, 2010.

3. XKyxa M.A. MonekynspHas ¢usuka: abopatopusie padotrsl / M.A. XKyxka, E.H. XKyxa,
I'.I1. Unbuenko. — Kpacuomap: Kybanckuii roc. yu-t, 2014.

4. CasenneB U.B. Kypc obueit pusuku. B 5-u t1. Tom 3. MonekynsipHas ¢pu3nuka U TEpMOAU-
HaMMKa. [DNeKTpoHHBIN pecypc]: yuel. nocobue — DnektpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocryma: http://e.lanbook.com/book/706 .

5. Tenecnun B.P. MonekynspHas ¢usuka. [DneKTpoHHBIH pecypc]: yueb. mocobue — Dnek-
TpoH. naH. — CII6.: Jlanb, 2009. — 368 c. — Pexxum moctyma: http://e.lanbook.com/book/391 .

6. ®usuka. [IpakTukym mO pelieHHIO 3anad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. T'magkoB [u ap.]. — Onekrpon. gaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013 .

7. Bomwskenmreiin B.C. Coopuuk 3amad o obmemy kypey ¢usuku / B.C. BonpkeHmreis. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

8. MHponos N.E. 3amaun mo obmiei pusuke: yaeOHOE mocoOne A BY30B. [ DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanwmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101 .

9. Cagenne M.B. COopHUK BOMPOCOB M 3a1ay 1Mo oOmiei (usmke. [DIEKTPOHHBIN pecypc]:
yae0. mocobme — OnextpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pgocrtyma:
http://e.lanbook.com/book/71766 .
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5.3 Ilepuoguyeckne U3TaAHUS:

B 6ubmoreke KyOI'Y ummerorcs ciemyromme MEepUoAHYECKUE H3JaHUS 10 MPOQHUITIO
JUCITUTUTAHBL:

buodwusuka.

B mupe Hayku.

Bectnuk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

XKypHan npukiagHOd MEXaHUKH U TEXHUYECKOH (DU3HKH.

KypHast TexHu4YeCKOH (HU3HUKH.

N3Bectus BY308B. Cepus: ®usuka.

WnxenepHas ¢pusuka.

MeaunuHcKas Gu3nKa.

[TpuOopb! ¥ TEXHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKkux Hayk.

®dusuka. PedeparuBnsiii xypuan. BUHUTH.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTepHETY», HEOOXOAMMBIX IJISl OCBOEHUS THUCHMIIUHBI.

1. Eaunoe okHO focTymna k oopasoBaTenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 0O0pa3zoBarenbHbIN nopran — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nHayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. Bosnpmas HaydHas oubimorexa — URL: http://www.sci-lib.com/.

5. Paznen «MomnekynspHas ¢pu3MKa U TepMOAMHAMUKa) EcTecTBEeHHO-Hay4HOro 00paso-
BatensHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazgen mo mostekynsapHOi (pHu3MKe W TepMOIUHAMUKE Y4eOHO-00pa3oBareabHOU (u-
3MKO-MaTeMaTH4eckoi onbmunoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexuu o pusuke st BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmoauHamuka u crargusuka» oOpazoBarenpHoro npoekra A.H. Bapruna
«®Pu3nka, XuMusi, MaTeMaTUKa CTYA€HTaM U KoidbHUKaM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

10. Caiir Ky0I'Y cpensl MoaynpHOro muHamudeckoro ob0yuenmst Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauyeckne yKazaHus sl 00y4aOIIUXCS M0 0CBOEHU IO TUCIHIIMHBI.

B yueGHOI aucuumiInHe NpeaycMOTPEHbI JIEKIIMOHHBIE U CEMUHAPCKUE ayAUTOPHBIE 3a-
HATHUS. J{715 JOCTH)KEHUS BHICOKMX PE3YIbTATOB O0YUYEHHS CTYIACHTY HEOOXOJUMO 3HATh MPUEMBI
OBICTPOro KOHCHEKTUPOBaHUsI yueOHOro Marepuana U ero 3pQexTuBHOro 3anomMuHanus. WH-
dopmarus 06 >TuX npuémax umeetcs B cetr MuTepHeT u Ha caiite Moodle KyoI'Y (B meronu-
YECKMX MaTepuaiax K yudeoHou mucrurmnae «MonexkynspHaas ¢usuka st OTDy).

JIJis yCHeIIHOTO OCBOCHHMSI AUCIUIIITNHBI « MOoJeKysapHas GU3UKa» MPU CAMOCHOAMeNb-
HOUl pabome CTYIEHT J0JKEH UMETh:

1) KOHCHEKT JIEKIHiA B O0yMa)KHOM UJTU SJIEKTPOHHOM BHJIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a71a4 B COOTBETCTBUH CO CITMCKOM JINTEPATy-
pBL;

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH paboTaTh B TEUEHHE CEeMecTpa IO HU3Y4EHHUIO
TEOPETUUECKOr0 MaTeprasa, OCBOCHHIO TUIIOBBIX IPUEMOB PELIEeHUS 3a1a4 1o (pu3mke.

CoBpeMeHHBI BBITYCKHUK BY3a JIOJDKEH OBITh TIOJTOTOBIICH K TBOPUECKOW MH>KEHEPHOMN
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JESITEIbHOCTH, a (U3HKa SABJSETCS] OJTHOM U3 OCHOB HAyYHO-TEXHMUYECKOTOo mporpecca. [Toatomy
JUTSL Pa3BUTHSI TBOPUYECKOTO MBIIUICHHSI, CHOCOOHOCTH K CaMOOOpPa30BaHUIO U B KA4eCTBE METO-
JUKU MIPAKTUYECKOT0 MPUMEHEHHS TOJYyYSHHBIX Ha JIEKIHIX 3HAHUN CTyJeHTaM PEKOMEHyeTCs
M3y4eHUE U NMPUMEHEHUE TEOpUM pelreHus uzooperarenbekux 3anad (TPU3). B cBs3u ¢ stum
KaKIasl JIeKIUsl 3aKkaHuuMBaeTcss TBopueckuM TPU3-3amanuemM TeXHHUECKO HampaBlIEHHOCTH,
CBSI3aHHBIM C JICKIIHOHHBIM MAaTEpPHAJIOM, HAYYHBIMHU HCCIICOBAHUSIMH UM OOy4EeHUEM B BY3e.
Bosmosknbie pemenns TPU3-3ananuii 00Cy)aar0TCsa Ha 0YEPETHOM JICKIIMA UM CEMHUHAPCKOM
3aHITHH U OTMEUAIOTCS CTYJEHTHI, IPEIJIOKUBIIIEC HAMOOIee TOJIHBIC U OPUTHHAIILHBIC pellle-
Husa. Jnsa BemonHenus TPU3-3aganuii crygpeHTaM HEOOXOAUMO HWMETh HavajbHBIE 3HAHUS O
TPU3. [Inst 3TOro peKOMEHAYETCS CaMOCTOSITENIbHO: 1) U3y4uTh 3JIEKTPOHHYIO KHUTY «BBene-
Hue B TPU3. OcHnoBHble oHsATHA U noaxonb» (http://www.altshuller.ru/e-books/); 2) nzyunts
marepuaibsl Bukuneanu, Haunnas co cioBa « TPU3»; 3) mpouects kauru no TPU3 u3 6ubnmo-
teku KyoIl'VY; 4) mocetuts coorBeTcTBytomue TPU3-caiiThl.

Camocmosmenvhaa paboma CONCPKHUT CIEIYIOIINE BUIBI YUCOHOU NEATEIBHOCTU CTY-
JICHTOB:

— TEOPETUUYECKYI0 CAaMOTOJIOTOBKY K y4E€OHBIM 3aHATHSIM IO KOHCIEKTaM U y4eOHOU
JIUTEpaType;

— BBITIOJIHCHHE JIOMAITHUX 3aaHui (pellIeHne TUTIOBBIX 33]1a4 10 MOJIEKYJISIPHOU (PU3HUKE
U BBINOJTHEHNUE TBOPYECKUX 3a/IaHU TEXHUUECKOW HATIPABIEHHOCTH).

Cpoku 6vinonHenuss 0OMAWiHUX 3a0aHUll: BBIIOJHEHHAs] JOMallHAs pabora (peréHHbIe
3a[ja4uM) MPEAOCTABISIIOTCS IJI1 MPOBEPKH MPENOAaBaTeI0 Ha OYepeqHOM (CIeNyIoIeM) y4ueo-
HOM 3aHSITHH.

B ocBoeHuu NUCHUIUIMHBI MHBATUAAMU U JUIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsl OOJBIIIOE 3HAYCHHEC WMEET WHJWBHIyalbHas ydeOHas pabora (KOHCYJIbTAIllUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMM 10 TIPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIIOCOOCTBYIOIUM MHIMBUYaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBareieM H OOyJarouuMcs WHBAJIUIOM WM JIMIIOM C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

VYcenenHocTh OCBOCHUS CTY/IEHTOM YU4€OHOHN JUCIUTIIIMHBI OTPAXKAETCS B €T0 pelmuHnee —
cymmMme 0aioB, KoTopas GopMUpPYETCS B TE€UEHUE CEMECTpa MO Pe3ylbTaTaM BHITIOTHEHUS J0-
MalrHuX paboT U TBOPUYECKUX 3a/IaHHM, TECTUPOBAHUS, KOHTPOJIBHBIX padOT, YCTHBIX OMPOCOB U
AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATHUSX.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMbIX NPH OCYLIECTBJICHHHU
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpPOBaHUE IOCPEACTBOM JIEKTPOHHON MOYTHI.
2. Vcnionb30BaHue JIEKTPOHHON Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2 Ilepeyenb HEOOXOAMMOI0 NPOrPAMMHOIO O0ecIIeYeHHsI.

1. Cpena MoaynbHOTO JMHAMU4ecKoro ooyuenus Moodle.

8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHbIX CUCTEM:

1. DnexTpoHHBIN KaTayor HaydHoi 6nbanoTexn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubmuoTeyHas cucrema «Y HuBepcurerckas oudarnoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).
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3. DnekTpoHHas OubnroreyHas cucreMa uznarenberba «Jlaasy (https://e.lanbook.com/).
4. DnexkTponHas oubnmoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

0aza, HeoOXxoauMasi Js1l  OCYLIECTBJICHUS

00pa30BaTeJILHOIO MpoIecca Mo TUCIHUTIHHE,

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITITNHBI

No Bu pador
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHsle Aynutopus 201c, ocHaleHHass UHTEPAKTUBHBIM MPOEKTOPOM H
3aHSATUS MarHUTHO-MapKEePHOM TOCKOM.

2. Cemunapckue Aynuropus 230c, ocHallleHHas MAarHUTHO-MapKEPHOU TOCKOH.
3aHSATUS

3. | JlaboparopHbie - (JITaboparopHble 3aHATUS B JAHHOW Y4eOHOW NUCHUILIMHE HE
3aHSATUS PETYCMOTPEHBI.)

4, ['pynnossie Aynutopus 230c, ocHallleHHas MAarHUTHO-MAapKEPHOM JOCKOM.
(MHIUBHYaTBHBIC)
KOHCYJbTAIUU

5. | Texymuit KOHTpOAB, | Aynutopusi 227c, OCHAIIEHHAs MNEPEHOCHBIM IPOCKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEPHOM TOCKOM.
aTTecTanus

6. CamocTogTeabpHas Aynutopus 311c, ocHallleHHass KOMIIBIOTEPHON TEXHUKOM € MOJI-
pabora KJIIOYEHHEM K ceTH MHTepHeT.
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