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1 Hesn u 3a1a4m M3y4YeHHs TUCHUNIHHBI.
1.1 llean ocBOEHUS TUCHUILIHHDI.

VYuebnas aucuuiuimHa «MonekynsapHas (U3HMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH 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 TEOPETHUYCCKUX OCHOB, MOHATHH, 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 PEIICHUS 3a7ad 110 OCHOBHBIM pa3jiejiaM MOJICKY-
JSIPHOM (PU3HKH;

— npuOOpPETeHHE yYMEHUs HWCIOJb30BaTh 3aKOHBI (DM3HMKHU JUIsI PEIICHUS €CTECTBEHHO-
HAYYHBIX U TEXHHYCCKHX 3a/1a4.

1.3 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaMMBbI.

Jucrumanna «MomnekynspHas ¢usnuka» oTHOCUTCS K 0a3oBoi yactu bnoka 1 momyns
«®Pusnka» ydeOHOro TuraHa. J[is ycnemHoro W3y4eHWs IUCHUIUITMHBI HEOOXOAMMBI 3HAHHUS
HIKOJBHOIO Kypca (PU3MKM M OCHOB MaTeMaTH4ecKOro aHanusza. OCBOECHUE JAUCLUILIMHBI HEOO-
XOJMMO ISl U3YYEHUS APYTUX pa3fesioB PU3UKH, a TAKKE TUCHUTUIMH: «KOHIenIHs cCOBpeMeH-
HOT'O €CTECTBO3HAHUA», «/lomonHuTeNbHbIe TaBbl 0 (pU3KMKe U MaTeMaTHke», «COBpeMEHHbIE
po0sIEMbI PUUKU.

1.4 IlepeyeHb IUIAaHMPYEMbIX Pe3yJabTATOB 00y4eHHS MO AMCUMILJIMHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHsI 00PAa30BaTeIbHOM IPOrPaMMBI.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHuE y 00ydaro-
muxcs ooduenpodeccuonanbHoi komnereHuuu (OITK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINHT oOy4aromuecs: JOIKHbI
" | TeHUMH (v e€ yacTH) 3HATH YMeTh BJIA/IETh
1 OIIK-1 | cnocoGHOCTH TIpe- TEOPETHYECKHUE OC- | MPUMEHSTH 3a- | HaBBIKAMH U
CTaBJIATh AJICKBaTHYIO | HOBBI, TOHATHS, KOHBI QU3UKH | METOAAMH
COBPEMEHHOMY YPOB- | 3aKOHBI U METOJIbI | JUISl pEUIECHUsT | pelIeHus 3a-
HIO 3HAaHUW Hay4YHYI0 | UCCJIEIOBAHUM MO- | €CTECTBEHHO- | J1ay IO OCHOB-
KapTUHY MUpPa Ha OC- | JIGKYJSAPHOH PU3H- | HAYIHBIX U HBIM pazjesiaM
HOBE 3HaHUsI OCHOB- KH; TPAHULBI IPU- | TEXHUYECKUX | MOJIEKYJIsIp-
HBIX TIOJIOKEHUH, 3a- | MEHUMOCTH QU3U- | 3a/1a4 HOM pu3uKu
KOHOB U METO/IOB YECKUX MOJieiel 1
€CTECTBEHHBIX HAYK TEOPHil, HCTIONB3Y-
€MBIX JJIs OTIH-
CaHHs CBOWCTB Be-
HIECTB Ha MOJIEKY-
JIIPHOM YPOBHE




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO011ast TPy I0EMKOCTh JAUCIHUILIMHBI cocTaBisger 3 3a4. ef., (108 wacoB), ux pacmnpenene-

HHE 10 BUJIaM paboT MpeCTaBIeHO B TaOIHLIE.

Bun yuebHol paboTbl Bcero 1-i1 cemectp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 54 54
3aHsATUS JEKIIMOHHOTO TUTIA 18 18
JlabopaTopHbIe 3aHSATHS - -
3aHATHSI CEMUHAPCKOTO TUIIA 36 36
(ceMUHApBI, MPAKTUYCCKUE 3aHSITHS)
HNnas koHTaKkTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHAasi pa60oTa, B TOM YHCJI€:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimomHeHUEe TBOPUECKIX, KOHCTPYKTOPCKUX
U UCCIIEIOBATEIbCKUX 3aIaHUM, YIITYOISIOIINX 5 5
U PACHIMPSIOIINX JICKIIMOHHBIA MaTepHa
Perenue 3a1a4 no MoJeKyasspHol Qu3nke 10 10
KonTpoJn:
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas TpyA10eMKOCTh | 4ac. 108 108
B TOM YHCJIe KOHTAKTHas padora 56,3 56,3
3a4. efl. 3 3

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Pa3nens! (TeMbl) TUCIUILUIMHBI, U3y4aeMble B 1-M  cemecTpe:

KonndgecTBo yacos
HanmenoBanue AynuropHas Bueayautopnas
Ne paznenos (Tem) Bcero pabora paborta
JI 113 JIP* CPC

1 | UneansHblii ras 23 6 10 - 7
2 | SIBmenus mepeHoca 13 5 6 i 5

B razax
3 | TepmonHaMuKka 22 4 10 - 8
4 | PeanbHbI€ ra3bl, )XHIKOCTU 21 5 10 i 5

Y TBEPJIBIC TEIa

Hmozo no oucuuniune: 18 36 - 25

[Tpumeuanue: JI — nexiun, [13 — npakTuyeckue 3aHATUS / CEMUHAPBI,

tust, CPC — camocTosTenbHas paboTa CTy[eHTa.

JIP — naGopaTopHbIe 3aHs-

(*) — «Dusnueckuii npaktukym» (b1.B.01) mo monekynspHOW (Qu3UKe MPOBOAMTCS OIHOBPE-

MEHHO B BH/JIE OTJEJIbHON y4eOHOM THUCHUIUIHHBI.

4



2.3 Conep:xaHue pa3iesioB (TeM) TMCUUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
Ne Hanveropare Copnepxanue paszaeina (TeMbI) TEKYLIETO
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1 MounekysspHO-KUHETHYECKast Teopusi. MoIb.
Momnsipuas macca. Yucino ABorazpo. M3omnpoueccsl.
Ypasuenue MenneneeBa-Knaneiipona. 3akon /lanb- YcTHbli
ToHa. MonspHas macca cMmecu. OCHOBHOE ypaBHEHHUE ompoc,
VneanbHbiit MOJIEKYJIIPHO-KMHETUYECKON TEOPUU UAEATBHOIO TeCTH-
ras rasa. pOBaHHE,
2 bapomerpuueckas popmyna. Pacnipenenenue bomnb- fpoBepia
HMaa. JIOMAILIHETO
3a1aHUsA
3 Pacrnipenenennie Moieky:n raza mo ckopoctsim (pac-
npenenenre Makcpesa).
4 D PeKTUBHBIN TUAMETP U CEUCHUE MOJICKYJIBI. YcTHBII
Cpennss 1auHa CBOOOHOTO TIpoOera U Yucio onpoc,
SBnenus cTronkHOBeHUH. Bakyym. [luddysus B razax. 3akon TECTH-
Hepenoca ®uka. Buyrpennee tpenue. @opmyina HerotoHa. pOBaHue,
B rasax TennonpoBoaHoCcTh. 3aKk0H Dyphe. IIpOBEPKa
JIOMAILHETO
3a1aHUs
5 Pa6ota raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHNE K H3ompoueccaM. TermioeMKocTs nie- VYcerHbii
anbpHOTO Tra3a. YpaBHeHue Maiiepa. Annabatude- oIpoc,
ckuii nponecc. [lonutponnyueckuit mponece. TECTH-
6 TepMonnnamuka | JuTponus. Bropoii 3akoH TepmoauHamuku. TpeTtnii pOBaHue,
3aKOH TEPMOJAMHAMUKH. Pacuer nu3meHnenus sHTpo- IIPOBEpPKA
MU B IIpOLECCaX UEaIbHOI0 ra3a, [IPU HarpeBaHUU | JOMAIIHETO
u iaBieHuu. Temtosas MmamuHa. [{uki Kapso. 3a1aHUsA
Teopems! KapHo. Xoso1uapHas MalllvHa.
7 PeanbHble ra3el. Kpurnueckoe cocrosnue. YpaBHe-
Hue Ban-nep-Baansca. Dpdexr xoyns — Tomcona.
OHTAIBNHNS.
8 Kunxoctu. Coboanas sHeprus. IloBepxHOCTHOE
HaTsDKEHHUE. Y CII0BHS pAaBHOBECHS Ha TPAHHUILIE JBYX VYcrHbIi
PeanbHble Ta3pl, | )KUAKOCTEH U HA TPAHULIE KUAKOCTb — TBEPIOE TEIIO. o1poc,
JKUIIKOCTH U CMmaunBaHue, HecMaunBaHue. JlaBieHue 1o uc- MpoOBEPKA
TBEP/BIC TEIIa KPHUBJICHHON ITOBEPXHOCTBIO JKUAKOCTU. DPopMyIia JIOMAILHETO
Jlarmaca. KanunmsipHele siBIeHUS. 3a7jaHUs
9 Kpucrannuueckue TBEpAbIE TeNA U UX TEIIOEMKOCTbD.

@da30BbIe NEPEXO/IBI IEPBOTO U BTOPOTO pojia. Y pas-
Henue Knaneiipona — Knaysuyca. Jluarpamma cocro-
STHUH.




2.3.2 3aHATHS CEMHMHAPCKOI0 THMA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIA
1 2 3 4
1. MonekynsipHO-KHHETHYECKask TeOpusi. Moib.
Momnspnas macca. Yucno ABoraapo. M3omnpo-
neccol. YpaBHenue MenpaeneeBa-Knaneripona.
3akon JlanbToHa. MosisipHas Macca CMECH.
VYcTHBIT onpoc.
2. OcHOBHOE ypaBHEHHUE MOJIEKYJISPHO-
N TectupoBanue.
KMHETUYECKON TEOPUHU UACAIBHOIO rasa.
B IIpoBepka
. HYTPEHHSISI SHEPTUS UJICATBHOTO Tasa.
Wneansubiit C yIp p A JIOMaIIIHET O
ras peaHsisi KBaApaTUYHasi CKOPOCTb. 3a[aHHs
3. bapomerpuueckas popmyia.
Pacnpenenenue bonbnmana.
4. Pacnpenenenue Mosekys raza no CKOpocTsIm
(pactipenenenne MakcBeiia).
5.
[TucpbmMeHHast KOHTPOJIBbHAS paboTa.
6. D¢ddexTuBHBIC TUAMETP U CEYCHHE MOJIEKYIIBI.
Cpenuss aauHa cBOOOAHOrO mpobera U yuceyio | Y CTHBIM Onpoc.
CTOJIKHOBEHUI. Bakyym. Tectuposanue.
IIpoBepka
7. SABnenus Huddysus B razax. 3akon Ouka. POBED
JIOMAITHETo
nepeHoca Bnytpennee tpenue. ®opmyna HeroToHa. -
B raszax TennonpoBoaHOCTh. 3aKOH Dyphe.
8.
[IuceMeHHas KOHTpOJIbHAS paboTa.
9. Pa6ota ra3a. [lepBblil 3aK0H TEPMOJTUHAMUKH U
€ro NMpUMEHEHHUE K U30IPOIIECCaM.
TennoeMKoCTh UI€aTbHOTO ra3a.
YpaBaenue Maiiepa.
10. AnnabaTUdecKuii mporecc.
IHonuTtponuyeckuii nporecc. .
YcTHbI onpoc.
11. OHtponus. Bropoii 3aKk0H TepMOJUHAMUKH. Telc_ITHPOBaHHe'
Tpernii 3aKOH TEPMOINHAMHUKH. POBCpKa
TepMonnHaMuka [Pacdetr M3MEHEHHS SHTPOIUU B MPOIIECCax AOMAIIIHETO
HJeanbHOTO Ta3a (mpu nmoctosHHbX P, V, T, SafaHus
Q), Ipu HarpeBaHWH U IUIABICHUHU.
12. Huxn Kapnao. Teopemsr Kapho.
XonoaunapHas MallyHa.
Pacuetst KII/] pa3iu4HbIX UKIOB.
13.
[TucpmeHHast KOHTpOJIbHAS padoTa.




14. PeanbHble ra3sl. Kputnueckoe cocTosHUE.
VYpaBnenue Ban-nep-Baanbca.
15. Kunkoctu. [ToBepxHOCTHOE HATSKEHHE. .
[ToBEPXHOCTHO-AKTHBHBIE BEIIECTBA. YcTHBIH onpoc.
Pearbubie Taskl,  |yeyopus pasHOBecHs Ha FpaHULE ABYX KHaKo-| | CCTHPOBAHME.
KUJIKOCTH 1 CTel M Ha TPaHUIE KHUAKOCTH — TBEPAOE TEIIO. Iposepka
TBEpAbIEC Tela = JIOMaIIHero
16. JlaByieHre 1101 UCKPUBJICHHOHN MTOBEPXHOCTHIO S—
x)unkoctu. @opmyna Jlamnaca. Kanummspel.
17. Vpasuenue Knanelipona — Knaysuyca.
JlnarpamMmma COCTOSIHUH.
18. Wrorosas michMeHHAst KOHTPOJIbHAs paboTa.

2.3.3 JlaGopaTopHbIe 3aHSITHS.

B nanHO# yueOHOM aucuumiinHe 1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHsl. OaHaKo,
OIHOBPCMCHHO C JICKOUAMH U CCMUHAPCKHUMU 3aHATUAMMU 10 MOJ'IGKy.]I?[pHOﬁ (1)I/IBI/IKG IIpOBOAMUT-
cst «®@usnueckuii npaktukym» (b1.B.01), KOTOpBIA BbIJEICH KaK OTACNIbHAS CAMOCTOSITENIbHAS
yueOHas IUCLUILINHA.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — He IPEAYCMOTPEHBI.

2.4 TlepevyeHb Y4eOHO-METOIHYECKOT0 00ecedeHHusl JUISi CAMOCTOSATEIbHO PadoThI
00y4JaoIMXCsl M0 AUCIUTINHE.

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTIITUHBI

110 MOJIEKYJISIPHOM
buzuke

Ne Bun CPC y
10 BBINOJIHEHUIO CAMOCTOSITENbHON paboThl

1 2 3

1. |[Ipopabotka Metoanyeckre yKa3zaHus [0 U3YYEHUIO TEOPETHUECKOTo MaTepHuara,
TEOPETUYECKOTO  |yTBEpIKICHHbIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOT U, IPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.

2. |BbimonHenue 1. ’Kyxxa M.A. MonekynsipHas (pu3nKa: TEKCTHI JEKIUH (C 3a1aHus-
TBOPYECKUX, mu o TPU3) / M.A. XKyxa. — Kpacnonap: KyOanckuii roc. yH-T,
KOHCTpykTOpckux |2011.

U HCCIIeIoBaTeNb- (2. Marepuaisl B 2JIEKTPOHHOM BHJIE B CPEJIe MOYJIHHOTO JHHAMU-

CKUX 3aJJaHH yeckoro ooydenust Moodle KyOI'Y Ha caiite http://moodle.kubsu.ru:
uHpOpMAIIHS TI0 TEOPHH perieHus n3ooperarenbekux 3aaad (TPU3)
JUISL Pa3BUTHS TBOPUECKUX CITOCOOHOCTEH.
3. MeTtoauueckue yKa3aHusi K CaMOCTOATEIbHON padoTe CTyIeHTa
JUISL BBITTOJIHEHHSI TBOPUECKUX 3a/IaHUM M0 PEIICHUIO H300peTaTelb-
CKHUX 3aJ1ad, YTBEpXKICHHBIC Kadeapol paarno(u3nKi 1 HAHOTEXHO-
noruii, nporokos Ne 7 ot 20.03.2017.

3. |Pemenue 3amau 1. MeToamueckue yKazaHus sl peIIeHHs 3a/1a4 1o (PU3HKe, yTBEP-

XKJIEeHHbIE Kadeapoil paarnoGU3NKu 1 HAHOTEXHOIOTUH, TIPOTOKOJ

Ne 7 o1 20.03.2017.

2. Matepuaibl B 2IEKTPOHHOM BHUJIE B CPE/Ie MOIYIHHOTO JHHAMHU-
yeckoro ooyuenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru:
MIpUMEPHI PEIICHUS 33/1a4 U KpaTKUe PEKOMEHAINH 110 UX pele-
HHUIO.




Y4yeOHO-METOANMYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YYalOIIUXCS W3
YHCJIa MHBAJIKJIOB U JIUII C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMAIIHHN:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s 7M1 ¢ HApPYIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B mieyaTHo opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

JIaHHBIN MepeueHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa 00Y-
YarOIIHAXCHL.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

ITpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCUUILIMHBI «MonekynspHas Gpu3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTE/IbHbIE TEXHOJIOTHHU:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbBIE TEXHOJIOTUH;

— npoOsieMHOe 00y4eHue.

Ha nexnum BoiHOCUTCA 80 % Marepuana, U3J0KEHHOTO B MPOrpaMMe JUCLMILIMHBL
Ocranbhubie 20 % MaTepuana BBIHOCSTCS Ul CAMOCTOSITENILHOTO U3ydeHus. YacTh JIEKIIMOHHBIX
3aHATUH MPOBOJATCS B CHELMATU3UPOBAHHON ayTUTOPUU C MPUMEHEHUEM MYJIbTUMEIUIHOIO
IPOEKTOpa B BUJIEe yueOHOI npe3eHTauuu ¢ oocyxaenuemM. [Ipu o0bsiIcCHEHUN HOBOrO MaTepuana
UCIIONB3YIOTCS IPOOJIEMHOE U3JI0KEHHE MaTepHralia U mouckosas Oecena. I1o ocHOBHBIM paszje-
JaM JUCUUIUIMHBI BBIMTYIICHO y4eOHOoe m3naHue «MomnekynsipHas (U3UKa: TEKCTHI JICKIHN,
umerouieecst B oubnuorexke Kyol'V. Ctynentam yueOHbIN MaTepuan NpeabsaBIsSETCsS TaKkKe U B
3JIEKTPOHHOM BHJIE JUIsl O3HAKOMJIEHUS M M3y4eHus. braromaps 3ToMy cokpaiaercss Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHM, YTO TMO3BOJSAET II0Ka3bIBaTh JIEMOHCTPALlMOHHbIE
OTIBITHI M HAIJIHbIE TOCOOMSI, 00CYKAaTh COBPEMEHHbIE JOCTH)KEHUSI HAYKU U TEXHUKH, pa3ou-
paTh KOHKpETHbIE NMpOOJEeMHbIE CUTyallud M M300peTraTenbckue 3agaun. Kpome Toro, B KoHIe
KaXKJ0ro JIEKIMOHHOTO 3aHSTHUS CTYAEHTaM IPEAJIaratoTcs Jsl BBINOJIHEHUS] TBOPUYECKHE, KOH-
CTPYKTOPCKHME U HCCIIEAOBATENIbCKUE 3aJaHUs, YIIIyOJSIOIIME U PACHIMPSIONINE JEKIMOHHBIN
MaTepHall, pa3BUBaIOLINe HHHOBALIMOHHOE MBIIIUIEHHE U (paHTa3HUIo0, a TAK)KE yMEHUe paboTaTth ¢
NPUBJICUYEHHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOIHH JUIs MOUCKA Y4eOHBIX MaTepHa-
noB B cetu MHTepHeT. 3ajaHusl OCHOBaHbl Ha COBPEMEHHOW TE€XHOJOTHMH TBOPUECTBA — TEOPUHU
pemenus uzoOperarenbckux 3agad (TPU3), u pe3ynpTaTsl BBHIOJHEHUS 3THX 3aJaHUN 00CyXk-
JIAIOTCA Ha CIEeNYIOIEeH JIEKIUN U CEMUHAPCKOM 3aHSATHH.

HNHpopManinoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH MPEACTaBIECHbl TAKXKe Cpeloil Mo-
nyJabHOTO AuHamudeckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nan 3neKkTpoHHBIH
Kypc «MonekynsapHas ¢uzuka st @TO» mia obecriedeHnss HHTEPHET-TMOAACPKKH O0yUSHHUS.
CryneHTaM JOCTYIHBI CIEAYIOUIME y4eOHO-METOIWYECKHUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIEKTHI JIEKIIMH, TPUMEPbI pelIeHUs 3a/1a4, ONucaHus JabopaTOpHbIX paboT ¢ peKOMeH1a-
IUSAMHU 10 X O(OPMIICHHUIO U 3alUTe, TECT, NEPeYHN y4eOHOM JIUTEepaTyphl U dK3aMEeHaI[MOH-
HBIX BOIIPOCOB, MH(POPMAIIUSA O PAMOHAIBHBIX NpUEMax 3allOMUHAHMA y4eOHOro MaTepuana u
OBICTPOMY KOHCIIEKTHPOBAHHUIO, MaTEPHUAJIBI ISl pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEM.

Ha npakTnyecknx (CeMHHApCKHX) 3aHATUSIX paccMaTpUBAIOTCS (pparMeHTHl TEOpHUH,
TpeOyroIIHe CIOKHBIX MaTEMaTHUECKUX BBIKJIA/I0K, Pa3IMuHble METObI PEIlIeHus 3a/1a4, Hau0o-
Jiee TUMIMYHBIE, TPYAHbIE U TBOpUECKHE 3aAauu. J{Js 3akperieHust MmaTepualia, pacCMaTpUBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MIOJIy4aroT JOMAIllHUE 3a/1aHus B BUJE 33]1a4 U3 COOTBETCTBYIOIINX
3a/1a4HUKOB.

JlaGopaTopHble 3aHATHA (BBIJICIEHHBIE B OTACIBHYIO y4eOHYIO JUCUUIUTUHY — «DPu3u-
YECKUH MPAKTUKYM») MPOBOJISATCS B CHEIUAIN3UPOBAHHON 1a00paTOpun MOJIEKYISIpPHON pU3UKU
Ha JlabopaTtopHbix yctaHoBkax JIKT rpymnmnamMu cTyZeHTOB U3 2 YeI0BEK.
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D hEeKTUBHOCTh YUEOHOU NEATETLHOCTH CTYJIEHTOB OIICHUBACTCS MO PEHTHHIOBOM CH-
creme.

B yuebGHOM mpoliecce HUCIONIb3YIOTCS CIEAYIOUE AKTUBHbIE H HHTEPAKTHBHBIE (hop-
MBI TIPOBE/ICHUS 3aHATHI: JCKIIMOHHBIC JEMOHCTPAIUU ¢ 00CYKICHUEM, TUCKYCCHS, TIOMCKOBasI
Oecema, TBOpueckre HHCTpYMeHThl TPU3, paz0op KOHKPETHBIX CUTYaIlU, TBOPUYECKUEC 3aIaHHS,
paboTa B MaJIbIX TpyIIax.

JUia i ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbS MPEIyCMOTpPEHA OpraHu3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHoYHbIE CPeCTBA JJIfl TEKYILIEro KOHTPOJIS yCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

Texymui KOHTPOJIb:

— YCTHBIM ONpocC 0 KOHTPOJIBHBIM BOIIPOCAM I10 pa3zenaM yuyeOHOM MporpaMmsl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE PA0OTHI IO PELICHUIO 3a/1a4;

— JIOMAaIllHUE 3a/I1aHUs K CEMMHAPCKUM M JIEKIMOHHBIM 3aHATHUAM (AJI1 CAMOCTOSITENIbHOM
paboThI).

HpOMe)KYTO‘IHaH aTTeCTauusi:
— OK3aMCH.

4.1 ®oHa OLEHOYHBIX CPEICTB Il MPOBeAeHNs TeKYIel aTTeCTAllUM.

4.1.1 IlpuMepbl KOHTPOJILHBIX BOIPOCOB /IJIs1 YCTHOI'O ONPOCa MO pa3jaejiaM yueOHoit
NMPOrpaMMBbl.

Paszoen 1. Hoeanvuwiii 2as.

Onumure NpoCTeHIIyI0 MOJIENb BEIECTBA — WCAJIbHBIH ra3.

Kakue ymporienus aenanich pu BbIBoje 6apoMeTprueckoi opmMyIsl?

Kak M0oxHO npuOIM3UTENHHO OIEHUTH BHICOTY aTMOchephI?

OOmbsicHuTe pU3NUYECKUl CMbICT pacnpeaeneHus bonbiMana.

KaxoB guznueckuii cMbIcil QyHKINN paclpeeeHs] MOJIEKYJ 0 CKOPOCTAM?

Paszoen 2. fenenus nepenoca 6 2azax.

IIpuBenuTe mpUMepHl HCIIOJIB30BAHNS BaKyyMa B TEXHUYECKUX yCTPONCTBAX.

B uém cymuocTs sBienuii nepenoca? KakoBbl OHU U NTPH KaKUX YCJIOBUSAX BO3HUKAIOT?

[Touemy nuddy3ust KuIKOCTEH MPOUCXOIUT 3HAUUTEIBHO MEJUIEHHEee, 4eM Auddys3us
ra3os?

Yro HasbIBalOT K03 duimenTom nuddys3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
IIapaMeTpPOB OH 3aBUCUT JJIs Ta30B7

Kak BA3KOCTB ra3oB 3aBUCUT OT TEMIIEPATypbI?

Pazoen 3. Tepmoounamuxa.

[Touemy Termnoémkocts Cp 0obITe TeTUIOEMKOCTH Cy?

YTOo nmpoucXoauT ¢ TEMIIEpATypol ras3a, €CJIM OH PacUIMPSAETCS IPU MOCTOSHHOM JaBJie-
Huu?

UTo MpOUCXOAUT C TEMIIEPATYpOil ra3a, €Clii OH pacHupsieTcs aauadaTnyecku?

B nusenbHOM ABHrartene BO3AyX MOABEPracTCsl OUYEHb CHIIBHOMY M OBICTPOMY CXKaTHIO.
st wero ato nenaercs?

Kakue KOHCTpYKLIMN «BEUHBIX JIBUTaTelIei» «CO3/IaHbl» 10 3aKOHAM MOJIEKYISIpHOH (u-
3UKHU?

Pazoen 4. Peanvnvie 2azvl, Hcuokocmu u meepovle meid.

OOBsicHUTE pa3NUUMe 3KCIEPUMEHTAIBHBIX M30T€PM M H30TEPM, COOTBETCTBYIOILUX
ypaBHeHUI0 BaH-nep-Baanbca.



Kakyro )XuaKoCcTh MOKHO HAIMTh B CTAKaH BBIIIE €T0 KpaéB?

[ToueMy y Bcex BeHIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIIACTCS C YBEIUUYEHUEM TEM-
neparypsl?

Kuakue jiekapcTBa 4acTO OTMEPSIOT KAaIUISIMU. SBISIETCA JIM 3TO JOCTATOYHO TOYHOM
Mepoit?

Urto Takoe «OMMETaII» U T€ OH MIPUMEHSETCS?

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

1. Ouenure, BO CKOJBKO pa3 yBEIMYUBAETCS CPEIHEE PACCTOSHUE MEXAY MOJIEKYJIaMU
BOJIBI TIPY TIEPEX 01 BOJIBI M3 TBEPJIOTO B ra3000pa3HOE COCTOSIHUE IMPU HOPMAITLHOM JIaBJICHUU?

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

2. Kak u3MeHuTCS AaBiieHrEe HACBHIIIEHHOTO Mapa Mpu U30TEPMUUYECKOM YMEHBIIIEHUU €TI0
o6bema? (YBeauuurcsi. YMeHbmuTcsa. He uamennrcs.)

3. Ilpu norpyxeHHH B >KMJIKOCTh KaNWIISPHON CTEKIISIHHOM TPYOKH YPOBEHb KHJIKOCTHU
B HEl MOMHsIICS Ha 4 MM HaJ YPOBHEM XUAKOCTH B cocyjne. KakoBa BbICOTa MobeMa YPOBHSI
TOM K€ )KHJIKOCTH B CTEKIITHHOM TpyOKe C OTBEpCTHEM B 2 pa3a 0oJbIero nuamerpa’?

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

4. 7 r a30Ta U30TEPMUYECKH paCHIUPSAIOTCS OT oObeMa 2 i1 10 oobema 5,44 n. Haiitu
MPUPOCT SHTPOIHH IIPU 3TOM MPOIIecce.

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

5. Honb3ysick 3akoHoM lionmonra u [ITu, HaATH yIeTpHYIO TEIIOEMKOCTh Keje3a (Mo-
nspHAs Macca kene3a papHa M = 0,056 kr/mous).

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

4.1.3 Illpumep KOHTPOJILHOM PadOTHI 1JI CEMUHAPCKOTO 3AHATHSIL.

1. Ouenute, CKOJIBKO MOJIEKYIT BBl BJIBIXa€TE, €CJIU IIPU OJHOM BJIOX€ Iory4daere 1 J1 BO3-
yxa.

2. Monekynbl raza pacnpeseieHbl 1o 00beMy B CpeHEM paBHOMEpHO. M3BecTHa KOH-
HeHTpauus MoJsieKyn n. OLIEHUTh CpeIHEE PACCTOSHUE < I > MEXKIY MOJIEKYJIaMH.

3. B cocyne o6bemom 1 M3 mpu Temmeparype 27 °C HaXOIUTCS CMECh ABYX HAEATbHBIX
razos: 10%* monexyn kucnopona u 2 Mo Booposa. HaiiTi 1aBneHne cMecH ra3os.

4. Ilonaras TemnepaTypy BO3/yxa, MOJISIPHYIO Maccy U yCKOpEHHE CBOOOIHOIO Ma/ieHus
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEJEIINT, HA KAKOM BBICOTE HAJl YPOBHEM MOPS INIOTHOCTH BO3-
JlyXa MEHbIIE CBOETO 3HaUEHUsl Ha ypoBHE Mops B 2 pa3a. Temmneparypy Bo3/ayXa NPUHATH paB-
Hoii 0 °C.

5. Kakasi cpeusist sHeprus (€) NPUXOJUTCSA B COCTOSIHUM TEPMOJMHAMHYECKOTO PaBHOBE-
cust pu temneparype T, — B COOTBETCTBUU C KIACCHUYECKUM 3aKOHOM paBHOpACIIPENEICHUS, —
Ha OJIHY: a) IOCTYMAaTeIbHYIO CTEeNeHb CBOOO/IbI; 0) BpaIlaTeIbHYIO CTENEeHb CBOOOBI; B) KOJje-
OaTeNbHYIO0 CTETICHb CBOOOIBI?

4.1.4 Tlpumepsl 32124 ISl JOMALIHEH cAMOCTOSTEIbHOIT Pa0oThI.

1. B 6amnone, 066&M kotoporo 0,25 M°, HAXOIUTCS Ta30Bas CMeCh, COCTOSMIAs U3 yrie-
KHMCJIOro raza u napoB Bojabl. Temmneparypa cmecu 327 °C. Uucno MOJEKyn YIJIEKHCIOro rasza
N1 = 6,6 -10%!, uncno monexyn napos Boasl N2 = 0,9 -10?!. Beraucuts faBieHne 1 MOISPHYIO
Maccy ra3oBoi CMECH.

2. Kakas gacts mMonekyn cepaucroro anruapuaa (SO2) nmpu temmeparype 200 °C obna-
JlaeT CKOpocTsAMU B nipenenax 420430 m/c?
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3. OnpenenuTs KOJINYECTBO TEIUIOTHI, KOTOPOE HYXKHO MepenaTh 7 KI' BOAOPOaA Ui TOro,
4TOOBI Ta3 YBEJIMYMI CBOH 00BEM IPU MOCTOSHHOM JaBJIEHUH TakK, YTO €ro TEMIIepaTypa MoBbI-
cuiack Ha 200 °C.

4. Ha pucyHke IOKa3aH ILIUKJ, IPOBEAEHHBIN C Uicallb-

HBIM 0HOaTOMHBIM razom. Haiitu KIIJI mukoia. 3p 5
5. Ilpu xakoM JaBJICHUM JOHKEH HAXOJIUTHCS KUCIOPOJ Zpo
B konmuectBe 100 Mok, uToOs! ipu Temmneparype T = 320 K on Pof 1
3aHMMan o6vem 0,1 M>? 3amady pemmTh, pacCMaTpUBAs KHCIIO- Po i i3
POJ Kak: a) uAealbHBIN ra3; 0) pealbHbIil ra3, MOAYNHSAIOIIUNCS 0 Vo 2Vo 3Vo V

ypaBHeHUIO Ban-nep-Baanbca. [lonpasku Ban-gep-Baanbca ms
Kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. TermmoémkocTs TBepaoro tena npu temmneparype T > 273 K MoxkeT ObITh BBIYMCIICHA
no sMmnupuueckoir ¢opmyae € = a + bT. Jlng amoMuHuMs BeaWuuHbl & W D paBHBIL
a = 766 Ix/(xr-K), b = 0,459 JIx/(kr-K?). HaiiTi n3MeHeHHe SHTPOIHH NIPH HATPEBAHUH AlTkO-
MUHUEBOro Opycka Maccoil 8 kr ot TemnepaTypst 300 K 1o 900 K.

7. CnoupT mo KaruisiM BBITEKaeT U3 COCyla 4epe3 BepTHUKaIbHYI0 TPYyOKY BHYTPEHHUM
muamerpom d = 2 mm. Karuu otpeiBarotes yepes Bpemst At = 1 ¢ oxHa mocie apyroii. Uepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp 1EHKH Karjad B MOMEHT OTpbIBa CUM-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cniupra ¢ = 0,02 H/m.

4.1.5 Ilpumepsl TBOpuYeckux 3amanuii Ha ocHoBe TPU3 (koHcTpyKTOpCKOH U
TEeXHUYECKOH HAMPABJIEHHOCTH) /1JIsl CAMOCTOSITEIbHON PadoThI.

1. I'a3-paboTHHK.

OO0bIuHO paboumii opraH TEXHUYECKUX CUCTEM BBINOJIHEH U3 TBEPAOIO Teja, Halpumep, y
HKCKaBaTopa — KOBII, y TpamBas — Kojeco. (Paboumii opran — 3TO 3JIEMEHT, BBINOIHSIOMIAN
[JIABHYIO TOJIE3HYI0 (PYHKLMIO TEXHUUYECKON CHCTEMbI U K KOTOPOMY B JaHHOM cucTeMe MOJBO-
nutes sHeprus.) [IpuBenuTe npumepsbl YCTPONCTB, B KOTOPBIX pabo4YMM OpraHOM SIBJISIETCS ras.
KakuMm 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouunii opra u3 raza?

2. BbicoTa 31aHus.

Kak u3Meputs BbICOTY 371aHMs ¢ nomolibio 6apomerpa? Mcnonb3ys usBectHsiii B TPU3
metoq Pobunsona Kpys3o, BbIABUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOMCTBa OapoMeTrpa U
npeioxkute 10 pa3HbIX CIOCOOOB ONpeIeNeHUs BEICOTHI 3/1aHus.

3. [Ipuodops! 115 n3MepeHus 1aBJIeHHS.

B «cunbHBIX» M300peTeHHsIX Bcerja MpUMEHsoTcs ¢usndeckue 3gdexrs. Uto Takoe
«pusnueckuit a3pdexr»? B TPU3 cymecTByeT crenuanu3MpoBaHHBIA yKazaTenab (PU3HUECKUX
3¢ dexToB U ABIeHUN 1 n3obperarenel. [To marepuanam cetn MHTEpHET U3yuuTe pazInyuHbIe
KOHCTPYKIUHU NMPUOOPOB JIJIsl U3MEPEHUS JaBICHU: MAaHOMETP, AU depeHIInaIbHbIi MAaHOMETP,
BaKyyMMETp, OapomeTp, AaTuuku JaBieHus. CocTaBbTe CIMCOK (PU3NMUECKUX 3PPEKTOB, HA OC-
HOBE KOTOPBIX pabOTarOT 3TU NPUOOPHI.

4. BakyyM B Hayke, TeXHHKe U ObITY.

Hcnons3oBanne mycTOTH (BaKyyMa) BMECTO BEIIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJMH U3 M300perarenbckux npuéMon. HabGepute B 11000i1 mouckoBon
cucteme B VIHTepHETE clloBa «BaKyyMHBI», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIHMCOK
TEXHUUYECKHUX YCTPONCTB M TEXHOJOTUM C UCIIOJIB30BAHUEM BaKyyMma.

5. CamoaeJIbHBII KaJ0puMeTp.

Vcnonb3ys BeleCTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIE, «KOIIEEUHbIE»
pecypchbl BelecTBa), CKOHCTPYUPYHTE U U3TOTOBBTE CaMOJIEIbHBIN KaJOPUMETP U3 IIIACTUKOBON
OyTBUIKH 1,5 11 1 amOMUHMEBOM OaHKHU M3-110/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.

6. CocTosiHuS BellecTBa.

Hcnonb3ys ussectHelil B TPU3 «MeTon uncinoBoit ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperatHble COCTOSIHUA BelecTBa. [lo kakoMy mapameTpy OHHU pacrosaratorcsi Ha ocu? Bos-
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MOHO, Y Bac Oyzaer HeCKoIbKO BapraHTOB oceil. KakuM COCTOSTHUSIM BEIIECTBA COOTBETCTBYET
«HOJbY, 00JIACTh OTPHUIIATEIILHBIX U MAaKCUMATBHO TIOJIOKUTEIBHBIX 3HAUCHUN?

7. MMKpPOCKON U3 KAIJIM BOAbI.

B 00BIYHOM MUKPOCKOIIE JIMH3BI N3TOTOBIICHBI U3 cTekia. [Ipumymaiite, Kak H3TOTOBUTH
MUKpOCKOII U3 Kariu BoAbl? [103BosIsIeT Jin yBenrueHne TaKOoro MUKPOCKONa YBUJIETh OpOYHOB-
CKO€ JBHXEHUE, HApUMEp, YaCTUIl aKBapelbHOW Kpacku (Tymu) B Boae? Kakue HemocTaTku
HMMEET 3TOT MUKPOCKON M Kak ux ycrpanuth? B TPU3 cymectByer pasznen o 3akoHaxX pa3BUTHUSA
TEXHUYECKUX cucTeM. KakuMm 3aKoHaM COOTBETCTBYET TaKOM MUKPOCKOI?

8. Boaa B perere.

Vcnonb3ys 3HaHUA 110 MOJIEKYJISIPHOH (hM3MKe M M300peTaTeIbCKue MpruEMBI, U3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX crmocoO0B TPaHCIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oH OLIEHOYHBIX CPEACTB /1JIsl MPOBEJeHUS MPOMEKYTOYHOM aTTeCTALMH.
IlepeyeHb BOIPOCOB, BHIHOCUMBIX Ha YK3aMEH:

1. 3akonsl upeanpHOro rasza. BeiBong ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
Asorazapo. Uzonpomneccer (hopmynsl u rpadukn). BeiBox 3akona [lanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJg OCHOBHOTO ypaBHEHHs MOJEKYISPHO-KHHETUIECKON TEOpHH
uaeanpHoro rasa. @opmynsl BHYTPEHHEH dHEPIUM HICAIBHOIO ra3a U CpelHed KBaJApaTU4YHON
ckopoctu. Pacnipenenenue 3HEpruu 1Mo CTETEHSIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmyisl. BeiBoj pacmpenenenus bonbimana. Omnbit
[Teppena no onpexaeneHuto yuciaa ABorajapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsM (pacnpezaenenue Makcseiia). @usnuye-
CKUH CMBICT (QYHKIIMHU pacrpeieieHus. Y ciaoBue HopMupoBku. Hanbornee BeposiTHast CKOPOCTh U
3Ha4YeHue (PYHKIMU paclpesieNeHus IpU 3Toi ckopocTh. PYHKIMS pacnpeaeaeHus st OTHOCHU-
TEJIbHON CKOPOCTH. Y CIIOBHUS CYIIECTBOBAHUS aTMOC(EpPHI TUIaHET.

5. DOddexTuBHBIE TMAMETP U CEYEHHE MOJIEKYJbl. BriBo popmyn 1 cpeHelt JIHHBI
cBOOOAHOrO IMpobera u Yyncia CTOJIKHOBEHUH U OLIEHKA MOPSAJIKA ITUX BEIMYMH. BakyyMm.

6. SBnenus nepenoca. J{ud¢ysus B razax. 3akon duka. Pacuer kosdduimenra camo-
i dysun.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeruonpoBoaHOCTh. 3akoH Dyphe. CBsI3b MeXKIy KOd(PuUIMeHTaMu rnepeHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero pasinyHsle GopMyIUpoBKU. BeiBoa GopMmyibl 11 paboThl raza. Ilpumenenue nepsoro 3a-
KOHa TEPMOJIMHAMUKHU K U30IIPOLIECCaM.

9. Kiaccuueckas TeopHs TETUIOEMKOCTH HI€TbHOTO Tra3a. MoJsipHas U yielabHas TeTl-
JOEMKOCTHU U CBS3b MEXAY HUMHU. TenaoéMKOCTH MpHU MOCTOSHHOM JaBJIeHUH U o0beMe. BriBoa
ypaBHeHUs Maiiepa u nokasarens aguadatsl. DU3MUeCKHil CMBICT Ta30BOM MOCTOSHHOU R.

10. AnuaGatuueckuii nporecc. BeiBon Tpex gopmyn s anuabarel. CpaBHEHHE aana-
0aTHYECKOTo U U30TEPMUYECKOTO MpoieccoB. BeiBoa popmyn st paboTsl Ta3a npu aauadatu-
4ECKOM ITpOLECCE.

11. Tlonutponuueckuii npornecc. YactHele ciydau. BeiBog ¢hopmMynbl noauTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJIUTPOIIBL.

12. OGpatumbie 1 HeoOpaTHMbIe Tporecchl. [IoHATHE SHTPOHH TEPMOTUHAMUYIECKOM
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akoH Tepmogunamuku. @opmyna bonsimana. [Hopsaaox
u Oecropsiiok B mpupoje. TpeTuit 3akoH TepMOAMHAMUKHU. PacueT xoinyecTBa TEMJIOTHI Yyepe3
SHTPOIHIO.

13. Pacder M3MeHEHHUS SHTPOIUH B MpoIleccax HaealbHOro raza (Ipu MoCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM M IUIABJICHUH.

14. Huxnuueckue npoueccol. Ternosas Mamuna. [lukn Kapuo B koopaunarax (P, V) u
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(T, S). BeiBog dopmynsr KITJI. Teopemsr Kapuo. Paznuunsie GpopMynmupoBku BTOpOro 3akoHa
TEPMOJUHAMHUKHU. XOJIOMIbHAS MaITHHA.

15. PeanbHble ra3pl. M3oTepmbl peanbHOro rasa. Haceimiennsiii map. Kputudeckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanwsca ains 1 Mo u v Moneit. @u3ndeckuii CMBICH TOCTOSTH-
HbIX Ban-nmep-Baansca. M3otepmbl Ban-nep-Baansca. MeracraOunbHble cocTosiHUS. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.

17. Dddexr Ixoymst — Tomcona. dusznueckas cynHocThb. Juddepernpanbupii Koad-
¢umment Jxoyns — Tomcona. [uddepeHnnanbHblii 1 MHTETPANbHBIA PQGEKT. DHTANBIUS.
TemnepaTypa HHBEpCHUHU.

18. CBoboaHast HEprus Kak PyHKIUS COCTOSHHA. Tpu GOpMyITHpOBKHU it KOdhuiu-
€HTa MOBEPXHOCTHOTO HaTshKeHUs. OnbIT [Inaro. 3aBucMMOCTh K03 GUIIEHTa TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. VcnoBus paBHOBecHs Ha TpaHUIIE ABYX KHUIKOCTEH W Ha TPaHUIIE KUIKOCTh — TBEP-
noe teno. Kpaesoii yroi. [Ipumepsl cMauriBaHHs 1 HECMAYUBaHUS.

20. JlaBrmeHue MOJ MCKPUBJIICHHON MOBEPXHOCTHIO KHUAKOCTU. BeBo hopmyrbl Jlama-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popMyibl MOAHITHS KUAKOCTU B KaIUJUISPE.

21. Cummerpus KpuctaiioB. 4 tuma kpuctaiwioB. Jledekrsl B kpucramiax. Kimaccuue-
CKasl Teopusl TEIIOEMKOCTH TBEPAbIX Te: 3akoHbl J{rononra u Iltu u Ixoyns — Komnma.

22. daza. ®a3oBoe paBHOBecue. Pa3oBbIe MEPEXObI MIEPBOTO U BTOporo poxaa. [lomu-
MophuszM. YcioBus KUTNIEHUS, TUIaBlIeHus, cyonumanuu. YpasHenue Knaneiipona — Kiaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DK3aMeH 1o AucuuIuimHe «MonekynsapHast (pu3uka» IpoBOIUTCS B MUCBMEHHOM (hopme
1o GusieTaM, yTBEpK/I€HHBIM B YCTAaHOBICHHOM MOPSIKE.
Pexomenayercs cineayromuye KpUTEPUHA OLIEHKY 3HAHUM.

OneHka «HeyJI0BJIeTBOPHUTEIbHO» BBICTABISIETCS B TOM Ciy4ae, €ClIU CTYJIEHT JAEMOH-
CTpUpYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (GOPMYJI, MOHATUN U TEPMUHOB YU€OHOU JUCIUIINHBI;

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO0 MaTepHala.

OrneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOpPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-IPOTpaMMHBIA Marepuan B 00bEMe, HEOOXOAMMOM s
MPOJOKEHUSI yueObl U paboThl IO podeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETaX Ha SK3aMEHAIlOHHBIE BOIIPOCHI UMEIOT HAPYLIEHUS B MOCIEA0BATEIbHOCTH
U3JI0KEeHUs1 y4eOHOTro MaTepuala, JeMOHCTPUPYIOT MOBEPXHOCTHBIE 3HAHUSI BOIIPOCA, PUBOJISAT
0e3 MaTeMaTHYeCKUX BBIBOJOB HEOOX0IMMBbIE (pu3nuecKue popmMyIbl;

- IMEIOT KPaTKHUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO KYypca;

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

- UIMEIOT CYILECTBEHHBIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE HAa BOIPOCHI IK3aMe-
HAIIMOHHOTO OHJeTAa.

OneHka «Xopouo» CTaBUTCA CTYJIEHTaM, KOTOPBIE IIPU OTBETE:!

- 00HapyXHBalOT TBEPJOE 3HAHHE MPOTPAMMHOI0 MaTepuasa, KOTOPbI H3JararT CH-
CTEMAaTU3UPOBAHO, ITOCJIE0OBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJjee 3HaUlMYIO JI0MOJHUTENbHYIO JINTEPATYpY;

- JIOITyCKAOT OT/JEJIbHBIEC IOTPEIIHOCTH U HE3HAYUTENIbHbIE OIIMOKH ITPH OTBETE;

- HE TMOJIHOCThIO MPUBOJIAT MaTeMaTUUYECKHe BBIBOJBI i (pusnueckux (HopMyll B MUCH-
MEHHBIX OTBETAX;

- B YCTHBIX OTBETax HE JOIYCKAeT CEPbE3HBIX OIMMOOK U JIETKO YCTpaHSET OTIENbHbIE
HETOYHOCTHU C MIOMOILBIO TOTIOJTHUTEIBHBIX BOIIPOCOB IIPENOAABATES.

OneHka «0TJIMYHO» CTaBUTCS CTYJIEHTaM, KOTOpPbIE NPU OTBETE:!
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- 00HapyXMBAIOT BCECTOPOHHEE CHUCTEMATHYECKOE M TIIyOOKOEe 3HAHUE MPOTPAMMHOTO
MaTepHala (3HaHHE OCHOBHBIX MOHSATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3J1araloT MaTepua JOrHYHO, I0CIE0BAaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT Marepual ¢ JAOCTaTOYHO YETKUMH (HOPMYIHMPOBKAMH, MOATBEPIKAAEMBIMH
rpadukamu, nuppaMu WId IPUMEPaAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNIAI0T MaTeMaTUYeCKe BBIBOJBI (U3NUECKUX (hopMyi;

- JIEeMOHCTPUPYIOT 3HAHHE MaTepuasa JeKIHid, 0a30BbIX yIEOHHKOB U JOMOIHUTEILHON
JUTEPATYPHI.

OueHouHbIe CpeCTBA JIsi MHBAJIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NUYECKUX OCOOCHHOCTEH.

- Ipu HGO6XO,HI/IMOCTI/I HHBaJIMJAaM U JIMIaM C OrpaHU4YCHHBIMHA BO3MOXKHOCTAMUA 310PO-
Bbsl IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS JUIsl TIOATOTOBKH OTBETA HAa SK3aMEHE;

- [IpY NIPOBEICHUU MPOLEIYpbl OLIECHUBAHUS PE3Y/IbTATOB OOyUEHUS! UHBAINUJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPETyCMaTPUBAETCS MCIIOJIb30BAaHNE TEXHUYECKHX
CpCacTsB, H€06XOI[I/IMBIX UM B CBA3U C X MHAWBUAYAJIbHBIMU OCO6GHHOCT$[MI/I;

- IpU HEOOXOAUMOCTH Ul 00YYaIOLIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSI
N MHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJILTATOB O6y‘-I€HI/I$I o JUCHUINIMHE MOXET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa olnieHMBaHUSI PE3yJIbTATOB OOYUYECHHS MHBAJIUIOB M JIMIl C OTPAaHUYECHHBIMHU
BO3MOYKHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOIYJII0) IpeAycMaTpuBaeT MpeaoCTaBICHUE WH-
dopmanuu B hopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbsI M BOCTIPUATHS HH(OpMa-
LUH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

- B (hopMe 3JIEKTPOHHOT0 JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YAFOIIUXCSI.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCIUTIIHHBI.

5.1 OcHoBHas JiuTEpaTypa:

1. Kyxa M.A. MonekynspHas ¢usuka: Tekctol nexkuuit / M.A. XKyxa. — Kpacnonap: Ky6an-
cKuii roc. yH-T, 2011.

2. Tpodumosa T.U. Kypc ¢puznku: yued. mocobue st HHKEHEPHO-TEXHUIECKUX CIICITUATEHO-
creii By3oB / T.W. Tpopumona. — M.: Akagemus, 2014.

3. CasenneB U.B. Kypc ¢ms3uku (B 3 TT.). Tom 1. Mexanuka. Monekynspaas ¢pusuka. [Diek-
TPOHHBII pecypc]: yueb. mocobue — dnexTpoH. naH. — CII6.: Jlanb, 2017. — 356 c. — Pexum
noctyna: http://e.lanbook.com/book/95163.

4. AnewkeBnd B.A. Kypc obmeit puszuxku. MonekynspHas ¢usuka. [DaeKTpoHHBIH pecypc]:
yueb. — OnexkTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum pnocrymna:
http://e.lanbook.com/book/91145.

5. Kukoun A.K. MonekynsipHas ¢pusuka: yde0. mocodue ajsi CTyJEHTOB (PU3NUYECKUX CHElLH-
anbHocTel By30B / A.K. Kukoun, 1.K. Kukoun. — CII0.: JIans, 2007.
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,HJ'I?I OCBOCHUA JUCHUIIIIMHBI MHBAJIMAAMHU U JIUAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMHA

3I0POBbSl MMEIOTCSI M3JaHHS B DJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMAax
«JIawby, «lOpaiiT», «YaHUBepcuTeTckas oudamoreka ONLINE».

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

Tpodpumoa T.U. OcHoBbl (usuku. Monekymspraas ¢usuka. TepMmoguHamuka: [ydeOHOE
nocob6ue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

Tpodumora T.U. Kypc dbusuku: yuebnoe mocodue [mns By3os] / T. . Tpodhumona. — M.:
Axanemus, 2010.

Kyxa M.A. MonekynspHas ¢usuka: madoparopasie padotsl / M.A. XKyxa, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yH-1, 2014.

CagenneB U.B. Kypc o6mieit ¢usuku. B 5-u 11. Tom 3. MonekynspHas ¢u3uka u TepMOJIH-
HaMUKa. [DNeKTpoHHBIN pecypc]: yued. mocobue — DnektpoH. naH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocrtyna: http://e.lanbook.com/ book/706.

Tenmecuun B.P. MonekynsapHas ¢usuka. [DIeKTpoHHBIA pecype]: yued. mocodue — DIek-
TpoH. aaH. — CII6.: JIanb, 2009. — 368 c. — Pexxum goctyna: http://e.lanbook.com/book/391.
Ousznka. [IpakTHKyM IO pemieHuro 3amad. [DIeKTPOHHBIM pecypc]: ydeb. mocobue /
JLJI. I'mankoB [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum nocryna:
http://e.lanbook.com/book/41013.

Bonbekenmreitn B.C. CoopHuk 3aznau no obmemy kypey ¢usuku / B.C. Bonpkenmreiis. —
CII6.: Kamxusrit mup: [IIpodeccus], 2008.

Uponos N.E. 3agaun no obmieit Gpusuke: yuedbHoe mocodbue isi By30B. [DNEKTPOHHBINA pe-
cypc]: yueb. mocobue — DiekTpoH. naH. — M.: U3narensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 c¢. — Pexwum nocryna: http://e.lanbook.com/book/94101.

CagenbeB M.B. COOpHUK BONPOCOB M 3ama4 Mo oOmed ¢usnke. [DICKTPOHHBIN pecypc]:
yueb. mocobue — OnektpoH. gaH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyeckue U3IaHUS:

B 6ubnmoreke Kyol'Y umerotcs cienyromme NepUOAUYECKHE H3TAHUS MO MPOQUITIO

JUCHUITIINHBI:

buodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @usuka. AcTpoHOMUS.
KypHan npukiaaHON# MEXaHUKHU U TEXHUYECKOUN (PU3UKH.
XKypHan TexHUUecKOH (HUHKH.

Nzsectus BY3os. Cepusi: ®usuka.
WNuxenepHas Gpusuka.

Menuuunckas pusuka.

[TpuGopHI M TEXHUKA HKCIIEPUMEHTA.

VYcenexu puznueckux Hayk.

®usuka. PeeparuBnsiii xxyprnain. BUHUTU.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  ceTH

«HTEepHETY», HEOOXOAMMBIX /IJIsl OCBOEHUS TUCIHMIIINHBI.

1. Eauroe okHO qocTyma K oOpa3zoBareabHbIM pecypcam — URL: http://window.edu.ru/.
2. ®enepanbHblii 00pazoBaTenbHbIN nopTan — 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 HaydHast oubnmorexa — URL: http://www.sci-lib.com/.
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5. Paznen «MonekymnsapHas ¢usznka v TepMoAMHAMUKa» EcTecTBEeHHO-HAydYHOTO 00pa3o-
BatenpHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazzmen mo MosekynspHO GU3MKE W TEPMOJWHAMHUKE y4eOHO-00pa3oBaTelbHONU (u-
3UKO-MaTeMaTHueckoi oubmmotexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlexumu no pusuke aust BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmoamHamuka u ctaTdusuka» obpazoBarenbHOro 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  TepmoaumHammke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caiir KyoI'Y cpeasl momaynpHOTO nuHamudeckoro oOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. Metonnyeckue YKa3aHus 1Js 00y4AIOIIUXCH 110 OCBOECHUIO JUCUMILIUHDI.

B y4eOHoli aucuuIuinHEe NpeyCMOTPEHBI JEKIIMOHHBIE U CEMUHAPCKHUE ayJAUTOpPHBIE 3a-
HATHS. 711 JOCTHKEHHS BBICOKUX PE3yIbTaTOB OOYUEHUS CTYAEHTY HEOOXOIMMO 3HATh PUEMBI
OBICTPOTO KOHCIIEKTHPOBAaHUS Y4eOHOro marepuaia u ero 3pQexTuBHOrO 3anmomMuHanus. MH-
dopmarus 00 aTEX mpuéMax uMmeercs B cetn HTepHeT 1 Ha caiite Moodle KyoI'Y.

Jlis ycrienHoro ocBOeHMsl IMCUMILIMHBI «MoJekyispHas (Gu3nuka» Opu camocmosmens-
HOU pabome CTYJIEHT JAO0JKEH UMETh:

1) KOHCHIEKT JIEKIMI B OyMa)KHOM WJIU 3JIEKTPOHHOM BH/JIE;

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

3) TeTpanb ISl CEMUHAPCKUX 3aHATHUH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH paboTaTh B TEUEHUE ceMecTpa 10 M3YYCHMIO
TEOPETUYECKOT0 MaTeprajla U OCBOCHUIO TUTIOBBIX MPUEMOB PEIICHUS 33134 10 (PHU3HKE.

Camocmosmenvras paboma COACPKUT CIEIYIOIINE BUAbI YUeOHON NEATENbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYI0 CaMOIOATOTOBKY K YYEOHBIM 3aHSATHSM IO KOHCIIEKTaM U y4eOHOM
JUTEpaTypE;

— BBINOJIHEHHUE JOMAIIHUX 3a/1aHuH (pelleHre TUITOBBIX 3314 110 MOJIEKYJISIpHON Qu3uke
Y BBIIIOJIHEHUE TBOPYECKUX 3a/laHNN TEXHUYECKOW HAIIPABIEHHOCTH);

— IOUCK MH(OpMaLMHU 10 3a/1aHHOM TeMe B ceTh MHTepHeT.

Cpoku evinonHeHuss OOMAWHUX 3a0aHull: BBITIOTHEHHAs JOMalIHss paboTa (peléHHbIe
3a/1a4u) MPEJOCTABIISIIOTCS IJIsi MPOBEPKH MPETOaBaTEI0 Ha OYepeHOM (CIenyromeM) y4aeo-
HOM 3aHSTHH.

®OI'OC BO TpelyeTr moAroToBKH OakaaaBpoB K HAyYHO-MCCIIENOBATEILCKOM M MHHOBA-
LIMOHHOM BHJaM NPO(eCCHOHATBHON JESTENbHOCTH, a (PU3MKa SBISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHMUYECKOTo nporpecca. [loaToMy st pa3BUTHSI TBOPUECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO0 U B KaYECTBE METOAMKHU MPAKTHUYECKOrO MPUMEHEHHS MOJYyYEHHBIX Ha JIeK-
USAX 3HAHUW CTYJEHTaM PEKOMEHJyeTCs M3Y4YeHHE U MPUMEHEHUE TeOpUHN pelleHus nu3oopera-
tenbckux 3agad (TPU3). B cBsi3u ¢ 3TuM Kakaas NeKnus 3akaHuyuBaeTcs TBopueckum TPU3-
3a/laHueM TEXHUYECKOW HAIIPaBIEHHOCTH, CBS3aHHBIM C JIEKIIMOHHBIM MaTE€pUaIOM, HayYHBIMU
UCCIIeIOBaHUSIMU WM o0y4deHueM B By3e. Bozmoskubie pemenuss TPU3-3ananuii obcyxnarorcs
Ha OYEpEAHON JIEKIIMM WM CEMUHApPCKOM 3aHATUU M OTMEYAIOTCSA CTYIEHTHI, NPEUI0KHUBIINE
HauOoJiee MOJHBIE U OpUTHMHAJBbHBIE pemeHus. [ Bemonnenuss TPU3-3aganuii cryneHTam
HE0OXO0aMMO UMETh HadaiabHble 3HaHUs 0 TPU3. Jlns sToro pekomMeHayeTcss caMOCTOATENbHO:
1) u3yunth 3JeKkTpoHHYI0 KHUTY «BBemenne B TPU3. OcCHOBHBbIE TOHSATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) wu3yuuts MaTepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubnunorexku Kyol'Y; 4) moceTutb cOOTBETCTBYIOIINE
TPU3-caiiThl.
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B ocBoeHMM IMCHUIUIMHBI MHBAJIUAAMU M JHUIAMH C OTPAaHUYECHHBIMM BO3MOXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTtepuara.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MO>KHOCTSIMH 37J0POBbS.

YcnemHocTh 0CBOCHHUS CTYACHTOM YUe€OHOH AUCIUILTNHBI OTPAXKAETCS B €0 petimuHnee —
cymMMe 0ajuioB, KOTOpas (OpMUPYETCsl B TEUEHHE CEMECTpa IO pe3ysibTaTaM BBIIOJIHEHUS J0-
MalllHUX paboT U TBOPUYECKHUX 3aJaHUH, TECTUPOBAHUS, KOHTPOJIBHBIX PadOT, YCTHBIX OIPOCOB U
AKTUBHOCTH HAa CEMUHAPCKUX 3aHATHUSAX.

8. INepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyEeMbIX MPHU OCYIIECTBJICHUH
00pa30BaTeIbHOIO MpoIecca Mo JHCIHUTLIHHE.

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT UM,

1. KoMIibroTepHOE TECTUPOBAHUE MPH TEKYILIEM KOHTPOJIE.
2. KoHcynbTHpOBaHHE TTOCPEICTBOM JICKTPOHHOMN TOUYTHI.
3. Ucnonp3oBaHue 311eKTPOHHOM mpe3eHTanuu Ha caiite Moodle Ky6I'Y.

8.2 [lepeuenb HeE0OXOUMOT0 MPOrPAMMHOIO O0ecTeYeHusl.

1. Cpena MoaynbHOTrO AMHaAMHUYEcKoro o0yuenust Moodle.

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTanor HayyHoi 6ubnuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubnuoTeyHas cucrtema «Y HuBepcurerckas 6udamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas 6bubnamoreyHas cuctemMa u3aarensctBa «Jlanwy (https://e.lanbook.com/).

4. DnextponHas oubnuoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOxoauMasi sl  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCIHUIIMHE.

MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

No Bun pabor
(MOZyInsT) ¥ OCHAIIEHHOCTh

1. | JlekunoHHsbIe Aynuropus 201c, ocHalleHHas HHTEPAKTUBHBIM IPOEKTO-
3aHATUA POM U MarHUTHO-MAapKEPHON JOCKOM.

2. CemuHapckue Aynuropus 230c, ocHalleHHas MarHUTHO-MapKEepHOU J0C-
3aHATUSA KOH.

3. ['pynnoseie (MHAUBUIY- Aynuropus 230c, ocHalleHHas: MArHUTHO-MapKEepHOU J0C-
aJlbHBIEC) KOHCYJIbTALIUU KOH.

4. | Tekyuuit KOHTPOJb, Ipo- | Ayautopusi 227c, oCHallleHHas! MEPEHOCHBIM MPOEKTOPOM
MEKYTOYHas arTecTalus | U MArHUTHO-MAapKEPHOMN JOCKOM.

5. | CamocTrosTenbHas Aynutopusa 311c, ocHameHHass KOMIIBIOTEPHONW TEXHHMKOMN
pabora C IOAKIIYEHUEM K cetu HTepHeT.
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