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1. Heau n 321244 U3y4YeHUs1 TUCHHUILINHBI (MOTYJIs1).

1.1 llean ocBOEHUS TUCHUILIHHDI.

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH 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,

— M3y4EHHE TEOPETUYECKUX OCHOB, INOHATUH M 3aKOHOB MOJEKYJSpHOU (usuku, e no-
CTHIKEHUN U TEXHUYECKUX IPUIIOKECHUN;

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

— H3y4YeHHE METOAOB (PM3UYECKUX M3MEPEHU M 00pabOTKH SKCIEPUMEHTAIBHBIX JIaH-

HBIX.

1.3 MecTo AucCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpamMMbl.

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 MaTeMaTHuecKoro aHanu3a. OCBO€HUE JUCIHUILIMHBI HEOO-
XOJUMO JUTSl U3YUEHUSI IPYTUX PA3EIOB (PUBUKH.

1.4 IlepeyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHuE y 00ydaro-
muxcs oduenpodeccruonanbHbix komnerenuui (OIIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMIe- KOMIIETEHIINH 00yyaroImuecs 10JIKHbI
" | 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- | (hopMaIHio 1Mo MoJe- | 3ajad 1o
crocobamu u Kax MHPOpPMAIUIO O | KYJISIpHOH Qu3suke, 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 Pa3ITUUHBIX npubopamu HKCIIEPUMEH-
WU3MEPEHUs CBOWICTB BEIIECTB TaJIBHBIX

JTAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpeesienre TPYA0EMKOCTH JUCHUIJIMHBI 110 BUIaM padoT.

OO011ast TpyI0€MKOCTh JAMCIUIUIMHBI cocTaBiseT 3 3ad. ea., (108 gacoB), u ux pacmpeme-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bup yaebHo# paboThl Bcero | 2-it cemecTp
4acoB (uacsl)
KonTakTHas pa6ora, B TOM YHcJIe:
AyAUTOpPHBIE 3aHATHS (BCEro): 80 80
3aHsATUS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 32 32
3aHsTHUsI CEMUHAPCKOTo TUIA (CEMUHAPBI, NPAKTUYECKNUE 3aHATUS) 16 16

HWnas koHTaKkTHas padoTa:

KoHnTtposb camocTositenbHOM padoThl (KCP) - -

ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHas padoTa, B TOM YHCJIe:
[TpopaboTka yaeOHOro (TEOPEeTUYECKOro) MaTepuaa 12 12
BrimonHeHne TBOPUECKUX, KOHCTPYKTOPCKUX U UCCIIEOBATEIBCKUX 38 38
3a/1laHui, YriyOJsIoUMX U paCHIMPSIOIIMX JIEKIIMOHHBIA MaTepua ’ '
Perenue 3a1a4 no MoJIeKyasspHON Qu3nke 6 6
OdopmieHne 1 MOAr0TOBKA K 3alllUTe JJa0OPATOPHBIX paboT 6 6
KonTpoJs:
[TonroroBka K SK3aMeHY - -
OO0mas TpyaoeMKoCTh | Yac. 108 108
B TOM YHCJIe KOHTAKTHasi padoTa 80,2 80,2
3a4. efl. 3 3

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.
Paznensl (TeMbl) AMCLUUIUINHBL, U3ydaeMble B 2-M  CeMEeCTpe:

KonunuectBo yacoB

HaumenoBanue AynuTtopHast BueaynuropHas
No paznenos (Tem) Bcero pabota paboTa
J I13 JIP CPC

1 | UneansHblii ra3 30 10 4 8 8
2 | SIBmenus mepeHoca 21.8 4 4 8 5.8

B razax
3 | TepmonnHamMuKa 30 10 4 8 8
4 | PeanbHbIC Ta3bl, )KHJIKOCTH 26 3 4 8 5

Y TBEPJIbIE TeNa

Hmozo no oucuyunnune: 32 16 32 27,8

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



2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
Ne Hanveropare Copnepxanue paszaeina (TeMbI) TEKYLIETO
pasnena (Tembl)
KOHTPOJISI
1 MounekyinsgspHO-KuHEeTHYECKast Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3onponeccsl. VY CTHBIN
2 Ypasuenue Mengeneesa-Knaneiipona. 3akon /lanb- orpoc,
TOHa. MouisipHas Macca CMECH. TECTH-
3 W neanbHblid OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOMN poBanue,
ra3 TEOPHUH UJEATBHOIO rasa. 3amura JIP,
4 bapomerpuueckas popmyna. Pacnipenenenue boib- MpOBEpKa
IIMaHa. JOMAILIHETO
5 Pacnpenenenue Monekyin rasa 1o cKopocTsim (pac- 3aaHUs
npeneneHrne Makcpesuia).
6 Db exTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. YcTHBIT
Cpennsist 1muHA CBOOOTHOTO Ipodera U 4ncio orpoc, Te-
SBnenus CTOJIKHOBeHUI. Bakyym. CTUpOBaHUE,
7 fieperioca Huddys3us B razax. 3akon Ouka. BuyrpeHnee tpe- sauura JIP,
B rasax Hue. @opmyna Hetorona. TemnonpoBoiHOCT. 3aKOH fponepra
Dyphe. JIOMAITHETOo
3aJJaHus
8 PaGora rasa. [lepBblii 3aKOH TEPMOJUHAMHUKHU U €TO
IPUMEHEHHE K U30MPOLIECCAM.
9 TennoeMKOCTh UAEaIBHOTO rasa. VerHb
VYpasuenune Maiiepa. ompoc,
10 Anunabatuueckuii mponecc. [lonurponuueckuit npo- TECTH-
TepMmoguHamuka fiece. POBAHHC,
11 Surpormst. Bropoii sakon TepmoauHamuku. Tpernit | 3atura JIP,
3aKOH TEPMOJIMHAMHUKHU. PacueT U3MeHEeHHsl SHTPO- poBCpKa
MY B NPOIIECCAX MIEATBHOIO ra3a, Ipy Harpesanun | AOMAIIHETo
¥ TUTABJICHHH. 3ananns
12 TeruoBas mammHa. [ukn Kapro. Teopemsr Kapho.
XO0101uIbpHAs MAIIAHA.
13 Peanbabie rasel. Kputnueckoe coctosinue. Y paBHe-
Hue Ban-nep-Baansca. Dddexrt Jxoyns — Tomcona.
OHTanbpnus.
14 Xunxoctu. CBoGoaHast sHEprus. [IoBepXHOCTHOE
HaTSDKEHHE. Y CIIOBUS PABHOBECHUS HAa TPAHMIIE IBYX YcTHbIH
PeanbHbie raspr, | KHAKOCTEH M HA TPAHUIE KUIKOCTH — TBEPAOE TEIIO. ompoc,
KIIKOCTH 1 CmauuBaHue, HeCMaylBaHUE. 3amuTa JIP,
15 | tBepaple Tena JlaBeHre o1 MCKPUBJIEHHON MOBEPXHOCTBIO KU I~ fiposepia
kocti. ®opmyna Jlannaca. KanwiispHble siBIEHUS. ;[(;It:a:;l;eﬂro
16 Kpucrannuueckue TBEpAbIE TENA U UX TEINIOEMKOCTb. 8

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




2.3.2 3aHATHA CEMHUHAPCKOT0 THUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. VYpasnenue MenpeneeBa-Knaneipona. .
3axon JlaneToHa. OCHOBHOE ypaBHeHHe More- | Y CTHbIA 01Ipoc.
KYJISIPHO-KUHETUYECKON TEOPUU UIEATBHOTO Tectnposatiue.
NneanbHbiit rasa. [IpoBepka
ra3 JIOMAILHETO
2. Bbapomerpuueckas popmyna. Pacnpenenenue 3a/1aHMS.
BOJIBL[MaHa. PacnpeneneHHe MOJICKYIJI Ia3a 1o KOHTpoJ'H,Ha;I
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpennss anuHa cBOOOIHOTO npodera U yuciao | YCTHBIN ompoc.
ctonkHoBeHuil. Bakyym. luddysus B razax. TectupoBanue.
SBnenus 3akoH Puka. IIpoBepka
nepeHoca JIOMAILIHETO
4. B Ta3aX Bnyrpennee tpenue. ®opmyina HeroTona. 3aTaHHA.
TennonpoBoaHOCTh. 3akOH Dyphe. KonTponbHast
pabora
5. [TepBslii 3aK0H TEPMOAMHAMUKH. TeIrioeM- Y CTHBIN ompoc.
KOCTb HUJI€aJIbHOTO Ta3a. YpaBHeHue Maiiepa. TectupoBanue.
AnnabaTudecKuii mpoiecc. [IpoBepka
TepmoanHamMuka JIOMAIIHET 0
6. OHtponus. PacueT u3MEeHEHHs SHTPOIIUU B saxaHms
nporeccax uaeanbHoro rasa. Lukn Kapno. :
Pacuets! KI1/] pa3nuyHbIX LUKIIOB. Komrportbhas
pabora
7. Peanbuble rasel. Kpurnueckoe cocTosiHueE. VeTHBI ompoc.
VYpasHenue Ban-nep-Baainbca. TecTHpOBaHHe.
PeanbHbIe rassl,
8. SKHTKOCTH 1 Kunkocrtu. HOBerHOCTHvOC HaTspkenue. Jlas- | [IpoBepka nqomani-
JIEHWE IO UICKPUBJICHHOM MMOBEPXHOCTHIO HEro 3a/IaHMsl.
TBEp/IbIE Tela
xuakoctu. @opmyna Jlannaca. Kanumsper. KonTponbHas
pabora
2.3.3 JlaGopaTopHbIe 3aHATHUS.
No Hamveroanme HanmenoBanue nabopatopHbix paboT Popwma Tekyiuero
paznena (Tembl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonsbl (JIKT-10).
OrnpezenieHre yHUBEpPCAIbHOM ra30Boi MOCTOSH- Janmrra JIP
. Holl. [IpoBepka 3akoHa boinsa-Mapuorra. Onpene-
Wneansubiit
JIeHHE HEeM3BECTHOr0 00BeEMa CoCy 1a.
2 ras HN3mepenue atMochepHOro 1aBjieHUs.
Omnpenenenne atMochepHOTO TaBICHHUS, UCIIOIb3Ys 3amura JIP
3akoH boitnsi-Mapuotra n U-o6pa3Hyio TpyOKy.
3 CsoiictBa razos (JIKT-2. 3aganue 16). Sauyra JIP
SABnenus OmnpenieneHne TEIONPOBOIHOCTH BO31yXa.
4 IepeHoca Ipoueccs! B razax (JIKT-5. 3aganue 15).
B razax Onpenenenne BA3KOCTH BO3/lyXa MO €ro TEYECHHIO B Samura JIP
Kanumuisipe.




3 4

Tepmo-
JUHAMHKa

CgoiicTBa razos (JIKT-2. 3aganue 8).
OmnpeneneHue mokasaresis aauadaTsl M0 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

Omnpenenenue TeMnepaTypHoro ko3 duiueHra
naBieHus. Haxoxienue MOIIHOCTH, TEMII0EMKOCTH
u KII/ narpeBarens. OnpeaeneHue TEI0eMKOCTH
BOJIBI.

3amura JIP

PeanbHbIe Ta35I,
JKHIKOCTH U
TBEP/IbIC TEla

N3mepenune pu3nuecKux XapaKTePUCTHK BOAbI
JIKT-7. 3ananue 13).
HaxoxaeHue ynenbHON TemIOThl HCIAPEHUS BObI.

3amura JIP

Omnpenesienue K03 GUIIHEHTA TEMIONPOBOIHO-
CTH TBEPABIX TeJl.

Omnpenenenne ko3 (HUIMEHTA TEITIONMPOBOTHOCTH
OpPraHUYeCcKOT0 CTEKJIa METOJIOM CPAaBHEHHS C 3Ta-
JIOHHBIM 00pa3IoM 13 Y00HUTA.

3amura JIP

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 TlepeyeHb yueOHO-METOAUYECKOTO 00eCTIeYeHUsI JIsl CAMOCTOSITEIbLHOI PadoThI
00y4YAIIHUXCH 110 TUCHHILINHE (MOLYJII0).

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIINHBI

MOJTrOTOBKA K
3amute Jabopa-
TOPHBIX padoT

Ne Bun CPC o
10 BBITTOJIHEHHIO CAMOCTOSATEIBHON paboThI

1. |[Ipopabotka Mertoanyeckue yka3zaHus 110 U3YyYEHUIO TEOPETUUECKOr0 MaTepuaia,
TEOPETUYECKOTO |YTBEPKACHHBIC Kadeapol pagrnoGU3NKi U HAHOTEXHOJIOTUH, IIPOTOKOI
Marepuaia Ne 7 o1 20.03.2017.

2. |Bemomnenne  |1. XKXyxa M.A. MonekynsipHasi pu3nKa: TEKCTHI JISKIUH (C 3aJaHUSMHU
TBOPUYECKHUX, no TPU3) / M.A. XKyxa. — Kpacaogap: Kybanckuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuaisl B 2JIEKTPOHHOM BHJIE B CPE/Ie MOIYIHHOTO IHHAMUYE-
CKHUX ¥ uccie-  [ckoro ooydenust Moodle Ky6I'Y wa caiite http://moodle.kubsu.ru: us-
JIOBaTeNbCKUX  ((hopMalius 1o Teopuu peteHus nzodperarensckux 3aaad (TPU3) s
3aJJaHuiH Pa3sBUTHSI TBOPUYECKUX CITIOCOOHOCTEH.

3. MeTtoauueckue yKa3aHus K CaMOCTOSITEIbHON paboTe CTyAeHTa JUIs
BBINOJIHEHUS TBOPYECKHX 3aJaHUH 110 peIIeHUI0 U300peTaTeIbCKUX 3a-
Jad, yTBEpXKIeHHBIE Kadeapor paarnou3nKi 1 HAHOTEXHOJIOTUH, TTPO-
TokoJ Ne 7 ot 20.03.2017.

3. |Pemenwue 3amau |1. Meroanyeckue yka3zaHus IS PEIICHUS 3a71ad 110 PU3UKe, YTBEp-

110 MOJIEKYJISIp- |’KACHHBIE Kadeapoi paauodu3uKu U HAHOTEXHOJIOTUH, mpoTokoia Ne 7
HOM (pusmke ot 20.03.2017.
2. Marepuainsl B 3JIEGKTPOHHOM BHUJIE B CpeZie MOJIYJILHOTO JMHAMUYe-
ckoro ooyuenuss Moodle KyOI'Y na caitte http://moodle.kubsu.ru: npu-
MepBbI pelIeHHs 3a]1a4 U KPaTKUe PeKOMEHJAlMU 10 UX PELICHHIO.
4. |Odopmnenue u |1. MeToauueckue yka3aHus 110 BBIIOJIHEHUIO Ja00paTOpHbIX padoT,

yTBEpKJIeHHbIE Kadeapoil painopu3nuKi 1 HAHOTEXHOJIOT UM, IIPOTOKOJI
Ne 7 o1 20.03.2017.

2. Kyxa M.A. MonekynsapHas ¢pusuka: 1abopaTopHblie paboThI /

M.A. Kyxa, E.H. Kyxa, I'.Il. Unpuenko. — Kpacaonap: Kybanckuii
roc. yH-T, 2014.




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
qucila MHBAINUJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) npenocrasistorcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YarOIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHOW pabOTHI O OCBOSHHUIO AMCUUILUIMHBI «MoOneKymspHas (u3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTENIbHbIE TEXHOJIOTHHU:

— nH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— npobreMHOe 00yUeHue.

Ha nexnum BoiHOCUTCA 80 % Marepuana, U3J0KEHHOTO B MPOrpaMMe JUCLMILIMHBL
Ocranbnbie 20 % marepuana BEIHOCITCS ISl CAMOCTOATENBHOTO U3ydeHUs. YacTh JEKIIMOHHbBIX
3aHATUHA MPOBOJATCS B CIELMAIU3MPOBAHHON ayAMTOPUM C NMPUMEHEHHEM MYJIbTUMEAUMHOIO
IPOEKTOpa B BUJIEe yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsiICHEHUN HOBOTO MaTepuana
UCIIONB3YIOTCS TPOOJIEMHOE U3JI0KEHHE MaTepHualia U mouckosas Oecena. [1o ocHOBHBIM pasze-
JaM JMCUUIUIMHBI BBINYLIEHO ydeOHoe u3naHue «MosekynspHas (U3UKa: TEKCThl JIEKLUN»,
umerouieecst B oubnuorexke Kyol'V. Ctynentam yueOHbIN MaTepuan NpeabsBIsSETCS TaKXKe U B
3JIEKTPOHHOM BHJIE€ JUIsl O3HAKOMJIEHUS M M3y4eHus. biaromaps 3ToMy cokpaiaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHM, YTO MO3BOJSET IOKa3bIBaTh JAEMOHCTPALMOHHbBIE
OTIBITHI M HaIJIHBIE TOCOOMS, 00CYKIaTh COBPEMEHHbIE IOCTHKEHUSI HAYKU U TEXHUKH, pa3ou-
paTh KOHKpETHbIE MpOOJeMHbIE CUTYallUd M H300peraTenbekue 3agaud. Kpome Toro, B KoHIe
KQKIO0ro JIEKIMOHHOTO 3aHSTHsI CTYACHTAaM IPEAJIAratoTCs sl BBINOJIHEHUS TBOPYECKUE, KOH-
CTPYKTOPCKHME U HCCIIEAOBATENIbCKUE 3aJaHUs, YIIIyOJSIOIIME U PACHIMPSIONINE JEKIMOHHBIN
MaTepHall, pa3BUBaIOLINe HHHOBALIMOHHOE MBILIUIEHHE U (paHTa3UIo0, a TaKKe yMEHUE paboTaTth ¢
MPUBJIEYEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH /JIsl MOMCKa y4eOHBIX MaTepua-
70B B cetn MHTEpHET. 3ajaHusl OCHOBaHbI HA COBPEMEHHOW TE€XHOJIOIMHM TBOPUYECTBA — TEOPUHU
pemienus uzoOperarenbckux 3agad (TPU3), u pe3ynpTaTsl BBHIOJHEHUS 3TUX 3aJaHU 00CyXk-
JAIOTCS Ha CIEAYIOUIEH JIEKIIMH WM CEMUHAPCKOM 3aHITHH.

HNHupopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU IPEICTaBICHbl TaKXKe CPEeIol Mo-
IyJAbHOTO AuHamuueckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nan 3neKkTpoHHBbIH
Kypc «MonekynspHas ¢uzuka g OTDy» qga obecrieueHUss HHTEPHET-TIOAJIEPKKH 00yUeHUsI.
CryneHTaM JOCTYIHBI Cenylolue y4eOHO-METOIUUYECKUe MaTepHalbl B 3JIEKTPOHHOM BUJE:
KOHCIEKTHI JIEKIIMHA, PUMEPhI pelIeHUs 3a/1a4, ONucaHus JabopaToOpHbIX paboT ¢ peKOMeHa-
USAMH 110 UX O(QOPMIICHHUIO M 3alllUTe, TECT, NEPEYHNU Y4eOHOH JUTEpaTyphl U HK3aMEHaIMOH-
HBIX BONPOCOB, HH(MOpMAIUs O pAallMOHAIBHBIX MpUEMaxX 3allOMHUHAHUS y4eOHOro MaTepuasia u
OBICTPOMY KOHCIIEKTHPOBAHHUIO, MaTEPHAJIbI ISl pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEM.

Ha npakTnyecknx (CeMHHApPCKHX) 3aHATUSIX paccMaTpUBaIOTCS (pparMeHTHl TEOpHUH,
TpeOyIOIIe CIOXKHBIX MAaTEMATUYECKUX BBIKJIQJOK, PA3IMUYHbIE METO bl peIIeH s 3a/1a4, Haubo-
Jiee TUMIMYHBIE, TPYAHbIE U TBOpUECKHE 3aAauu. J{Js 3akpersieHust MmaTepualia, pacCMaTpUBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MIOJIy4aroT JOMAIllHUE 3a/1aHus B BUJE 33]a4 U3 COOTBETCTBYIOIINX
3aJJauHUKOB.

JlaGopaTopHble 3aHATUSI [IPOBOJATCS B CIEHUATU3UPOBAHHOMN JIAOOPATOPUU MOJIEKY-
JsipHOM (pr3ukM Ha mabopatopHbIx ycTaHoBkax JIKT rpynnamu cryneHToB 13 2 yenoBek. Ha na-
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OOpaTOPHBIX 3aHATUSAX CTYACHTBHI 3HAKOMSATCS C METOJAaMH 3KCIEPHUMEHTAIBHBIX HM3MEpPEHUN
Pa3IMYHBIX CBOWCTB BEIIECTB, YUaTCs IMOJIb30BATHCS U3MEPUTEIBHBIMHU IPHOOPAMH, OBJIAJICBAIOT
METOAaMHU 00pabOTKU 3KCIIEPUMEHTANIBHBIX JJAHHBIX.

O} dexTUBHOCTh YyUSOHOU ACSITENLHOCTH CTYACHTOB OICHUBACTCS 10 PETUHIOBOI CH-
cTeMe.

B yueOHOM mpolecce UCIIONB3YIOTCS CIEAYIOINE AKTHBHbIE U HHTepaKTUBHBIE (op-
MBI IIPOBEJICHUS 3aHATHN: JIEKIIMOHHBIE IEMOHCTPALMU ¢ 00CYKAEHHUEM, AUCKYCCHs, TIOUCKOBAs
Oecena, TBopueckre HHCTpyMeHThl TPU3, pa30op KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aaHMS,
paboTa B MaJIbIX rPyMIaXx.

JUig i ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsl IIPEIYCMOTPEHA OpraHU3alMsl
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM DJIEKTPOHHOH IOYTHI.

4. OueHoYHbIEe CPeICTBA JJIfl TEKYILIEro KOHTPOJIS yCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTAlMH.

Texymuii KOHTPOJIb:

— YCTHBIN OMPOC 1O KOHTPOJILHBIM BOIIPOCaM MO pa3jiesiaM yueOHON MpOorpaMMBl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE PabOThI MO PEIICHUIO 33/1a4;

— JIOMAaIllHUE 3a/1aHusl K CEMUHAPCKUM U JIEKIIUOHHBIM 3aHATHUIM (I CaMOCTOSITENIbHOM
paboThI);

— 3ammTa Ja00paTopHBIX PadoT.

[IpomexxyTouHas arrecranus:
— 3a4€r.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYILeld aTTeCTAIUMN.

4.1.1 MpuMepbl KOHTPOJIbHBIX BOMPOCOB IO pa3jiejiaM y4eOHOW mporpamMmsbl (s
YCTHOTO Ompoca).

Pa3zoen 1. HoeanvHuiii 2as.

OnuiuTe TpOCTENITYIO MOJIENb BEIIECTBA — UACAIbHBIN ra3.

Kaxkue ynpornienus aenanuce npu BeIBojie 6apoMeTpudeckon Gopmyibl?

Kakx M0oxkHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

O0bsicauTe (QU3MUECKUi CMBICT pacnpeneneHus bompiimana.

KaxoB ¢usudeckuii cMbIci QYHKIUU pacrpeeeHus] MOJIEKY M0 CKOPOCTAM?

Paszoen 2. Henenus nepenoca 6 2asax.

IIpuBenuTe mpUMepHl HCIIOJIB30BAHNS BaKyyMa B TEXHUYECKHUX yCTPONCTBAX.

B uém cymuocTh sBiaeHMM nepeHoca? KakoBbl OHU U NIPU KAKHUX YCJIOBUSAX BO3HUKAIOT?

[Touemy nuddy3ust KuUIKOCTEH MPOUCXOIUT 3HAUUTEIBLHO MeJUIeHHee, yeM Auddys3us
ra3zos?

UYro Ha3bIBatoT Ko3duimenTom nuddys3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[apaMeTpoOB OH 3aBUCUT JJIs Ta30B?

Kak BSA3KOCTb ra30B 3aBUCUT OT TEMIIEPATYpPhbI?

Pazoen 3. Tepmoounamuxa.

[Touemy termnoémkocts Cp 0obITe TeTuIoéMKocTH Cy?

UTo mpoUCXOAUT C TeMIepaTypoi ras3a, ecil OH PaCHIMPSAETCS MPU MOCTOSHHOM JaBJe-
HUU?

UTo IpoUCXOAUT C TEMIIepaTypoii ra3a, €clid OH paciupsiercs aquadaTundecku’?



B nuzenbHOM nBUTaTtene BO3AyX MOABEPIaeTCsl OYEHb CUIBHOMY U OBICTPOMY CHKATHIO.
Js gero ato nemaercs?

Kakne KOHCTPYKIINH «BEYHBIX JABHTATENCH» «CO3/aHbD» 10 3aKOHAM MOJICKYJISIpHOH (u-
3UKHU?

Pa3zoen 4. PeanvHvie eazvl, dcuokocmu u meepovle meid.

OObsacHUTE pa3NUYUEe SKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHut0 Ban-nep-Baanbca.

Kaxkyro ®KuaKOCTh MOKHO HAJUTh B CTAKaH BBIIIE €ro KpaéB?

[Toyemy y Bcex BelIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIACTCS C YBEIIMUCHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTO OTMEPSIOT KarUiAMU. SIBIISE€TCS JM 3TO JOCTATOYHO TOYHOM
Mepou?

Urto Takoe «OMMeTaIl» U T€ OH MIPUMEHSETCS?

4.1.2 HpnMep TECTOBOI'O 3aIaHUHA 1JIsI CCMUHAPCKOI'0 3aHATHUA.

1. OueHure, BO CKOJBKO Pa3 yBEIUYUBACTCS CPEIHEE PACCTOSHUE MEXAY MOJIEKyJIaMu
BOJIBI IIPY TIEPEX 01 BOJBI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE MPU HOPMAJILHOM JIaBJICHUU?

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

2. Kak u3MeHUTCs TaBIeHUE HACBIIICHHOTO Mapa MpH W30TEPMUYECKOM YMEHBIICHUHU €T0
oobema? (YBeauuurcs. YMenbmurcsi. He usmenurest.)

3. Ilpu norpy>XeHUH B KHJIKOCTh KAWIISPHON CTEKIISIHHOM TPYOKU YPOBEHB KHJIKOCTH
B Hell mojHsyICcsa Ha 4 MM HaJ YPOBHEM KUAKOCTU B cocyne. KakoBa BbicOTa moabemMa YpPOBHS
TOM K€ KUJIKOCTU B CTEKJITHHOM TPYyOKE C OTBEPCTHEM B 2 pa3a OOJbIIero guamerpa?

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

4. 7 r a30Ta U30TEPMUYECKU paCIIUpPSIOTCS OT oObeMa 2 i1 a0 o0bema 5,44 n. Haittu
MPUPOCT SHTPOIHH IIPU 3TOM IMPOIIecce.

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

5. ITonw3ysck 3akoHoM [romonra u IITu, HATH ylnenbHYIO TEIJIOEMKOCTD skene3a (Mo-
nsipHast Macca xesnesa pasHa M = 0,056 kr/mMors).

(130 Jox/(kr-K). 328 [T/ (kr-K). 445 x/(xr-K). 470 Lax/(xr-K). 520 Jox/(kr-K).)

4.1.3 Ilpumep KOHTPOJILHOM PAa0OTHI AJIsl CEMHHAPCKOIO 3aHATHA.

1. OueHuTe, CKOIBKO MOJIEKYIT BBl BJIBIXa€TE, €CIU MPHU OJHOM BIIOXE MoiyyaeTe 1 11 BO3-
yxa.

2. Monekynbl Ta3a pacrupeeNeHbl o 00beMy B CpelHeM paBHOMEpHO. M3BecTHa KOH-
HeHTpanus MoJjieKya n. OLEHUTh CpeJHee PACCTOSHUE < I > MEX/1y MOJIEKYJIaMHU.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOJUTCS CMECh JBYX HMIEABHBIX
razos: 1024 monexyn kucnopoaa u 2 Mons Bogoposa. Haiitu naBnenue cMecu rasos.

4. Tlomarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEEINUTh, HA KAaKOW BBHICOTE HAJl YPOBHEM MOPS INIOTHOCTH BO3-
JlyXa MEHBIIIE CBOCTO 3HAUCHUS HAa YPOBHE MOps B 2 pa3a. Temmeparypy Bo3ayXxa IPHHSATH PaB-
Hoii 0 °C.

5. Kakas cpenHsis sHeprus (&) MPUXOTUTCS B COCTOSSHUU TEPMOJAMHAMUYECKOTO PaBHOBE-
cust ipu Temmeparype T, — B COOTBETCTBUH C KIACCHYCCKUM 3aKOHOM PaBHOPACIIPEICICHHUS, —
Ha OJIHY: a) IOCTYMATEeNbHYIO CTENEHb CBOOO I, 0) BpalllaTeIbHYIO CTETIEHh CBOOOJIBI; B) KOJIe-
OaTeNbHYIO CTETICHh CBOOOIBI?
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4.1.4 Tlpumepsnl 3a1a4 1JIsl IOMAIIIHE caAMOCTOATEIbHOI padoThI.

1. B 6amone, 0668M koToporo 0,25 M, HaAXOAUTCS ra30Bas CMECh, COCTOSIIAs U3 YTrie-
KHCJIOTO raza u mapoB Bojbl. Temneparypa cmecu 327 °C. Uucno MoOJIEKyN YIJIEKHUCIOro rasa
N1 = 6,6 -10%, uncno monexyn napos Boasl N2 = 0,9 -10%L. Beraucnuth napjieHne 1 MOJIAPHYIO
Maccy ra3oBOii CMecH.

2. Kakas gacts monekyn cepaucroro anrunapuna (SOz2) npu temmeparype 200 °C oGna-
JaeT CKopocTaMH B mipenenax 420—430 m/c?

3. OmnpenenuTh KOJIUYECTBO TEIUIOTHI, KOTOPOE HYXKHO MepeiaTh 7 KT BOAOPO/Ia ISl TOTO,
YTOOBI Ta3 YBEIUYMI CBOM 00BEM IMPH MOCTOSHHOM JIaBJIEHUU TaK, YTO €ro TeMIlepaTrypa MOBBI-
cunach Ha 200 °C.

4. Ha pucyHke moka3zaH LMKJ, MPOBEACHHBIM C UcaIb-

HBIM 0JHOaTOMHBIM Tazom. Haittu KIIJI mukoia. 32 )
5. IIpu kakoMm AaBiIeHUU JOHKEH HAXOAUTHCS KUCIOPOI B 2 0

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

zaauMan o6bem 0,1 M3? 3agauy pemmTh, paccMaTpuBas KHCIO- Po = i i3

POJ Kak: a) ujeanbHbIN ra3; 0) peanbHbIN ra3, HOTIHMHSIIONIHICS 0 Vo 2Vo 3V V
ypaBHeHUIO Ban-nep-Baanbca. [lonpaBku Ban-nep-Baanbsca s
kucioposa paBuel: a = 0,137 H M*/monp?, b = 3,17-10 ° M%/Mo1b.

6. Terutoémkocts TBepaoro tena npu temmeparype T > 273 K moxeT ObITh BbIYUCICHA
no sMmmupuueckod Qopmyne € = a + bT. [lias amoMuHHS BeIUYWHBI @ W D paBHbI
a = 766 Ix/(xr-K), b = 0,459 JIx/(kr-K?). HaiiTi n3MeHeHHe SHTPOIHH IIPH HATPEBAHUH AlTIO-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CoupT mo KaruiiM BBITEKaeT U3 COCya uepe3 BEPTHKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 M. Karu otpeiBatoTcst uepes BpeMs At = 1 ¢ oana mocie apyroi. Yepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp mieikyu Kariad B MOMEHT OTPbIBA CUH-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cniupra ¢ = 0,02 H/m.

415 Ilpumepsl TBOpueckHX 3aaaHuii Ha ocHoBe TPU3 (koHcTpyKTOpCKO UM
TeXHUYECKOH HATIPABJIEHHOCTH) AJI5l CAMOCTOSITEJILHOM PadoThI.

1. I'a3-paboTHUK.

OO0bIYHO pabounii OpraH TEXHUUECKUX CHCTEM BBHITIONHEH U3 TBEPIOTO Teja, HallpuMep, Yy
HKCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Pabounii opran — 3TO 3JIEMEHT, BBINOIHSIIOMINAN
TJIABHYIO TMOJIE3HYI0 (DYHKIIMIO TEXHUYECKON CUCTEMBI U K KOTOPOMY B JIaHHOUM CHCTEME TMOJIBO-
nutes sHeprus.) [IpuBenuTe npumepbl YCTPONCTB, B KOTOPBIX pabo4YMM OpraHOM SIBIISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKH COOTBETCTBYET paOouuii opran u3 raza?

2. BeicoTa 31aHUS.

Kax u3meputpb BbICOTY 3/1aHus ¢ omolesto 6apomerpa? Vcnonb3ys usBectHsii B TPU3
meton Pobunszona Kpy3o, BbIIBUTE CKpBIThIE (HEOYEBHJIHBIE, HOBbIE) CBOMCTBa OapomeTpa U
npemtoxuTe 10 pa3HbIX CTOCOOOB OMPE/IETICHUS BEICOTHI 3/IaHMUS.

3. IIpubops! TSt U3MEPEHUS TaBIICHHUS.

B «cunbHBIX» M300peTeHHsIX Bcerja NMpUMEHsoTcs ¢usndeckue 3pdextsl. Uto Takoe
«pusnueckuit d3dpdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeab (DU3NIECKUX
3¢ dexToB U ABIEeHUN 1 n3odperareneit. [lo marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIIUU TTPUOOPOB TSl I3MEPEHUS AaBIICHHS: MAaHOMETD, nuddepeHITnaIbHbI MaHOMETD,
BaKyyMMETp, OapoMeTp, AaT4uku JaBieHus. CocTaBbTe CIHUCOK (PpU3MUEcKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T NPUOOPHI.
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4. BakyyMm B HayKe, TEXHUKE U OBITY.

Hcnonp3oBanne MycTOTHI (BaKyyMa) BMECTO BEILIECTBA — 3TO OJUH U3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJIUH U3 M300perarenbckux npuéMoB. HabGepute B 11000i nmouckoBoin
cucreMe B VIHTepHETE ClIOBa «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHOE» U COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUM C UCIIOJIB30BAHUEM BAKyyMa.

5. CaMozenbHBIN KaJIOPUMETD.

Hcrionp3ys BelIeCTBEHHO-TIONEBBIE PECYPCHl (2 MMEHHO HAJCHCTEMHBIC, «KOIICCUHBIC
pecypchl BEUIECTBA), CKOHCTPYUPYHUTE U U3rOTOBBTE CAMOJICIBHBIN KaTOPUMETP U3 IJIACTUKOBOM
OyTbUIKH 1,5 11 1 amOMUHMEBOM O0aHKHU M3-T10/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.

6. CocTOsIHUS BELIECTBA.

Ucnonb3ys uzBectHbiii B TPU3 «MeToa 4nciioBoil 0cr», pa3MeCTUTE Ha OCU M3BECTHBIC
arperatHble COCTOsSIHUA BelecTBa. [lo kakoMy mapameTpy OHHU pacrosaratotcs Ha ocu? Bos-
MOXHO, Y Bac Oyzier HeCckoIbKO BapuaHTOB oceil. Kakium COCTOSIHUSIM BEIIECTBAa COOTBETCTBYET
«HOJbY, 00JIACTh OTPULIATENIHBIX U MAKCUMAIBHO TOJIOKUTEIbHBIX 3HAUCHUN?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00b14HOM MUKpPOCKOTE JMH3BI U3TOTOBJIECHBI U3 cTekia. [Ipunymaiite, Kak U3TOTOBUTH
MHUKPOCKOIT U3 Karuii Bobl? [103BOMISET 1M yBEIMYEHHE TAKOTO MUKPOCKOIIAa YBUIETh OpPOYHOB-
CKOE JBWIKEHHE, HalmpuUMep, YacTUIl aKBapelbHON kpacku (Tymwu) B Boje? Kakue HemocTaTku
MMEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUYECKUX cucTeM. Kakium 3aKoHaM COOTBETCTBYET TaKOW MUKPOCKOIT?

8. Bona B pemrere.
Hcnonp3ys 3HaHMS 110 MOJICKYJISIPHO#M (DU3HKe M M300peTaTeIbCKUe MPUEMBI, H3BECTHBIC
u3 TPU3, npemnoxure 10—-20 pa3HbIX ClIOCOOOB TPaHCTIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMM.
[lepeuenb BOpOCOB, BEIHOCUMBIX Ha 3aU€T:

1. 3akonsl wupeanpHOro rasa. BreiBon ypaBHeHus MeHneneeBa-Knaneiipona. 3akoH
ABorajnpo. U3ompouecce (popmynsl u rpaduku). BeiBon 3akona JlanbTona. MonspHas macca
CMECH.

2. JlaBnenue ra3a. BeIBoJ OCHOBHOTO YpaBHEHHS MOJICKYIISIPHO-KHHETUYECKOW TEOPHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HICAIBHOTO ra3a U CpeaHed KBaJApaTHYHOU
ckopocth. Pactipenenenue sHEPTU 1O CTETICHSIM CBOOO/TBI.

3. BrBox 6apomerpuueckoii dopmynbl. BeiBon pacnpenenenus bonbimMana. OmnbIT
Ileppena no onpeneneHuro ynuciaa ABorazapo.

4. PacnpeneneHnue MOJIEKYI rasa no ckopoctsaMm (pacnpezaenenue Maxkcseiia). @uznye-
CKUH CMBICT (QYHKLUU pacrpeseieHus. Y ciaoBue HopMupoBku. Hanbosee BeposTHast CKOPOCTh U
3HayeHue QYHKIUHU paclpeaenaeHus Ipu 3Toi ckopocTH. OyHKIKS pacnpeieleHust s OTHOCH-
TEJILHOM CKOPOCTHU. Y CIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.
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5. DddexTuBHBIC TUaMETP U CEUCHHE MOJICKYJbl. BeiBOa hopMyi miis cpenneld niuHbI
cBOOOTHOTO IIpo0era u Ynciia CTOJIKHOBEHHH 1 OLIEHKA MOPSIKa 3TUX BEIHMYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon @uka. Pacuer koaddunmenrta camo-
T y3un.

7. Buytpennee tpenue. @opmyna Heiorona. Kunemaruueckas u 1uHaMudeckas BI3KO-
ctu. TermonpoBoaHoCTh. 3akoH @ypbe. CBsA3b MeX Ty KO3 pHIeHTaMu epeHoca.

8. Buytpennsis sHeprus kak QyHKUus cocTosiHUs. [lepBblii 3aKOH TePMOJUHAMUKU U
ero paznuuHble GopMmynupoBku. BeiBog popmynel mis pabotel raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLECCAM.

9. Kiaccuueckas TeopHst TEINIOEMKOCTH HI€IbHOTO ra3a. MoJsipHas U yaeJabHas Tel-
JOEMKOCTH U CBSA3b MEXAy HUMH. Ternno€MKOCTH MPH MOCTOSTHHOM JIaBJIeHUH U o0beme. BriBos
ypaBHeHus Maiiepa u oka3zatens aguadarsl. DU3NYecKuil CMBICIT ra30BOM MOCTOSTHHOH R.

10. Anuabatudeckuid mporecc. BeiBog tpex gopmyn s aguadarel. CpaBHEHHE ajua-
0aTUYEeCKOTO U M30TEPMUYECKOT0 MpoLeccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
YECKOM ITpolLiecCe.

11. Homutponmyeckuii mpouecc. YactHpie ciaydan. Beioa ¢hopmyisl monuTpornsl. Bei-
BOJI YaCTHBIX (POPMYI U3 YpaBHEHUS MOJUTPOIIBL.

12. OGpatumbie U HeoOpaTHMbIe Tporecchl. [loHATHE SHTPONHMK TEPMOJUHAMUYECKOM
cucreMbl. CBoMcTBa 3HTponuH. Bropoii 3akon TepmoanHamuku. @opmyna bonbimana. [opsagok
u Oecniopsiiok B mpupoae. Tperuid 3akoH TepMOAMHAMUKHU. Pacdyer konndecTBa TEMJIOTHI Yepe3
SHTPOIHUIO.

13. Pacyer nu3MeHEHHsI SHTPOIHMHU B MPOIECCAX MICATFHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHUH.

14. [uxnmuueckue nporneccel. Teropas mammna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BeiBoa dopmyinsr KIT. Teopemsr Kapro. Paziauunbie GpopMynupoBKH BTOPOro 3aKOHA
TEPMOJAMHAMUKHU. XOJIO0WIbHAS MalIHA.

15. Peanbnble ra3el. M3oTepMmbl peansHOro rasa. Haceimennsiii map. Kputudeckoe co-
cTosgHue. Kputnueckue napameTpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 monsa u v moneit. usndeckuii CMBICH MTOCTOSH-
HbeIX Ban-nep-Baanbca. M3orepmbl Ban-nep-Baanbca. MeractabunbHble cocTtostHus. BHyTpeH-
HsAs DHeprus rasa Ban-nep-Baanbca.

17. Oddext xoyns — Tomcona. @usnueckas cymuocts. uddepennnanbupiii ko3 ¢-
¢urment Jxoyns — Tomcona. [luddepeHnuranbHblii 1 MHTETpaidbHbIM 3¢ ¢dekT. DHTaIbNus.
TemmepaTypa UHBEPCHH.

18. CBobGojanas sHeprus kak GpyHKIus coctostHus. Tpu popMyarpoBku i Ko3dduiim-
€HTa MOBEPXHOCTHOTO HaTsmkeHus. OnwiT [lnato. 3aBucumMocTs kK03 PuIeHTa TOBEPXHOCTHOTO
HaTsDKEHHS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBecHs Ha TpaHUIIE JABYX KUIKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpumMepsl cMaunBaHus 1 HECMAuYHUBaHHUS.

20. JlaBrmeHue MOJ] MUCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitbl Jlama-
ca. Yactasle ciaydyan. Kanumuisipel. BeiBoa opMyIibl MOTHATHS AKUAKOCTH B KalTWILIISIpE.

21. Cummerpus KpuctaiuioB. 4 tuma kpuctaiwioB. Jledekrsr B kpuctamiax. Kimaccudae-
CKasl TeOpHs TEINIOEMKOCTH TBEPABIX TeN: 3aKoHbI J{rosionra u Iltu n Hxoynsa — Konma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXopl MEPBOTO U BTOporo poxaa. Ilomu-
Mopdu3M. YCIIOBHs KUTICHUS, IJIaBlIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoiiHas Touka. JluarpaMmMa COCTOSIHUM.

3auéT Mo TeopeTHyecKoMy (JIEKIMOHHOMY) MaTepuany AUCHUIUIMHBI «MomekynspHas
¢du3uKa» MpOBOAUTCS B YCTHOU (hopMe, IPH 3TOM CTYJEHTY 3aJat0Tcs 2 BOMpPOca U3 OOIIEro re-
pedHs BOIpocoB k 3auety. CtyneHnty gaércs Heooxoaumoe Bpems (30-60 MUHYT) /U1l TOATOTOB-
KM IIJJaHA-KOHCIIEKTA CBOETO OTBETA.

PexomMenayercs cienyromye KpUTEpUN OLIEHKH 3HAHUM.
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OneHka «HeyA0BJIeTBOPUTEIbHO/HE 3aUTEH0) BBICTABIIETCS B TOM CIlydae, €clid CTy-
JIEHT JEMOHCTPUPYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (GOPMYJI, OHATUN U TEPMUHOB YyUeOHON JUCIUILTNHBL,

- IOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOT0 MaTepHara.

O1eHKa «y/A0BJIeTBOPUTEIbHO/32a4TE€HO)» CTABUTCS CTYIEHTaM, KOTOpPbIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-IIPOrpaMMHBII Marepuan B 00bEMe, HEOOXOAUMOM IS
MPOJIOIHKEHUS Y4eObl U pabOoTHI IO TIpodeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaxX Ha BOMPOCHI UMEIOT HAPYIICHHS B TIOCIEOBATEIILHOCTH U3JIOKEHUS YUeOHO-
ro Marepuana, IeMOHCTPHPYIOT IIOBEPXHOCTHBIC 3HAHUS BOIPOCA, MPUBOIAT Oe3 MareMarnyie-
CKUX BBIBOJIOB HEOOXOAUMBIE pU3nUecKue HopMyIIbl;

- UIMEIOT KPaTKHE OTBETHI TOJIBKO B paMKax JICKIIHOHHOTO Kypca;

- IPUBOMAT HEUETKUE POPMYITUPOBKU (PU3NUECKUX TTOHITUN U 3aKOHOB;

- UMEIOT CYIIECTBEHHBIE MOTPEIIHOCTH U IPyObIe OINOKH B OTBETE.

OrneHKa «X0po1I0/3a4TEeH0» CTABUTCS CTYJECHTaM, KOTOpbIE IIPH OTBETE:

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 Marepuaia, KOTOPBI H3/IaraioT CH-
CTEeMaTU3UPOBAHO, MTOCIIE0BATEIHLHO U YBEPEHHO;

- YCBOMWJIM OCHOBHYIO U Han0oJjee 3HaulMYyI0 JI0IOJHUTENbHYIO JINTEPATYpY;

- IOMYCKAaIOT OT/IeJIbHbIE MOTPEIIHOCTY U HE3HAYUTEIbHbIC OIIMOKHU TPU OTBETE;

- HE TIOJTHOCTBIO MPHUBOST MaTeMaTHYECKUE BBIBOABI IS (pu3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOIYCKAEeT CEPbE3HBIX OIIMOOK U JIETKO YCTpaHSET OTIEJIbHbIE
HETOYHOCTH C MOMOIIBIO TOTIOJTHUTENBHBIX BOIIPOCOB MIPENOAaBaTEIIs.

O1eHKa «OTIMYHO/3aYTEHO» CTABUTCS CTYJCHTaM, KOTOPBIE ITPU OTBETE:

- OOHapy)XHMBAIOT BCECTOPOHHEE CHCTEMATHUYECKOE M INIyOOKOE 3HAHHE MPOTrPAaMMHOIO
Marepuana (3HaHHE OCHOBHBIX TOHSTHI, 3aKOHOB M TEPMHUHOB y4eOHOH TUCHIUIUIUHBI, YMEHHE
OIIEPUPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, ITOCIE0BAaTEeIbHO, PAa3BEPHYTO U YBEPEHHO;

- U3JAraloT MaTepuan ¢ JOCTaTOYHO YETKUMHU (POPMYIMpPOBKAMH, MOATBEPKIAAEMBIMHU
rpadukaMu, HUPpaMH WA IPUMEPAMH;

- BJIAJCIOT HAyYHBIM CTUJIEM PEUH;

- ITTal0T MaTeMaTHYECKHE BBIBOIBI (PU3UUECKUX (POpMYT;

- JIEMOHCTPUPYIOT 3HaHHE MaTepuala JEKIHi, 0a30BbIX YU€OHUKOB U JOTOTHUTEIHHOM
JTUTEPATYPHI.

OneHouHble cpeAcTBa I HHBAIUIOB U JIUIL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310PO-
Bbsl BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUYECKUX OCOOCHHOCTEM.

- IIpY HEOOXOAMMOCTH MHBAIMJIAM U JILAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3710pO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMsl s MOATOTOBKH OTBETA Ha 3a4€Te;

- IIPYU TPOBEIEHUH MPOIETYPhl OLEHUBAHUS PE3YJIbTaTOB O0yUYeHUS MHBAIUAOB M JIMII C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbsI MPEAYCMATPUBAETCA HUCIIOJIb30BAHHE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

- IpU HEOOXOAMMOCTH Ui O0YYaAIOUIMXCS C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBBSI
U MHBAJIMJOB IpOIEaypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMS MO AUCILUILIMHE MOXKET MPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponienypa orneHMBaHUSI Pe3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCHMILINHE (MOJYJIO) MpeaycMaTpUBaeT MpPeloCTaBI€HUE HH-
¢dopmanuu B popmMax, aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 3/I0pPOBbsI U BOCHPUATHUS HHPOpMa-
IUH:

JUid au1 ¢ HapyIIEHUSMH 3pEHUS:
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- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIII C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JUCUMILIMHBI (MOIYJIst).

5.1 OcHoBHasi TUTEpaTYpAa:

1. Kyxa M.A. MonekynspHas ¢usuka: Tekctol nexkuuit / M.A. XKXyxa. — Kpacnonap: KyGan-
ckuii roc. yH-T, 2011.

2. Tpodumona T.U. Kypc pusuku: yued. mocobue st HHKEHEPHO-TEXHUYECKUX CIIelnaIbHO-
creii By3oB / T.W. Tpodumona. — M.: Akanemus, 2014.

3. CagenneB U.B. Kypc ¢usuku (B 3 TT.). Tom 1. Mexanuka. MonekynsipHas ¢usuka. [Dnek-
TPOHHEIN pecypc]: yued. mocodue — DnexrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocrymna: http://e.lanbook.com/book/95163.

4. AnemxeBnu B.A. Kypc obmelt pusuku. MonekynspHas pu3uka. [DIeKTpOHHBIN pecypce]:
yueb. — OnekTpoH. maH. — M.: ®usmarnur, 2016. — 312 c¢. — Pexum pgocryma:
http://e.lanbook.com/book/91145.

5. Kukoun A.K. MonekynsapHas ¢usuka: yued. nmocodue A CTyIeHTOB (PU3NYECKHUX CIEIH-
anpHocTel By30B / A.K. Kukonn, U.K. Kukoun. — CII6.: JIans, 2007.

I[J'ISI OCBOCHUA JUCHUINIMHBI MHBAJIMJAMHU U JIMIAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMHA
3/0pOBbsI MMEIOTCS M3JaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «lOpaiit», «Yauepcuterckas 6udanoreka ONLINE».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. TpopumoBa T.U. OcHoBbl ¢usznku. MonexkynspHas pusuka. Tepmonunamuka: [ydeOHOE
nocobue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

2. Tpodumosa T.U. Kypc ¢usuku: yuebnoe nocoodue [ans By3oB] / T. U. Tpodpumona. — M.:
Axamemus, 2010.

3. XKyxa M.A. MonekynspHas ¢usuka: abopatopusie padotrsl / M.A. XKXyxka, E.H. XKyxa,
I'.I1. Unbuenko. — Kpacuonap: 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. nmocobue — DnextpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum gocryma: http://e.lanbook.com/ book/706.

5. Tenecuun B.P. MonekynsapHas gusuka. [DneKTpoHHBIH pecypc]: yueb. mocobue — Diek-
tpoH. naH. — CII6.: Jlanp, 2009. — 368 c. — Pexxum noctyna: http://e.lanbook.com/book/391.

6. ®usuka. [IpakTukym TO peuieHHI0 3anad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. T'mankoB [u ap.]. — Onekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013.

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

8. Hponos N.E. 3amaun mo obmiei pusuke: yaeOHOE mocoOue I BY30B. [ DIEKTPOHHBIN pe-
cypc]: yue0. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanmii», 2017.
— 434 c. — Pexxum nocrtyna: http://e.lanbook.com/book/94101.
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9. CagenpeB U.B. COopHUK BONPOCOB M 3aaad 1Mo oO0miel ¢usuke. [DIEKTpOHHBIA pecypc]:
yueb. mocobme — OnektpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pocryna:
http://e.lanbook.com/book/71766.

5.3 Ilepuoanueckue U3IaAHUA:

B 6ubmoreke KyOI'Y ummerorcs ciemyromme MEepuoAHYEeCKUE H3JaHUS 10 MPOQHUITIO
JUCIUIIAHBL:

Buodusuxa.

B mupe Hayku.

Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMHUS.

KypHau npukiiagHoil MEXaHUKH U TEXHUYECKOW (PU3UKH.

KypHast TexHu4YeCKON QUK.

N3Bectust BY308B. Cepus: ®usuka.

WNmxenepHas Gpusuka.

MenumuHcKas Gu3nKa.

[TpuOopb! ¥ TEXHUKA YKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

Ousuka. Pedeparusnsiit sxypuan. BUHUTU.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTepHET», HEOOXOAMMBIX /115l OCBOCHHUS TUCHHUILIUHBI (MOIYJIsI).

1. Enunoe okHO noctyma k oopasoBatensHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pa3oBaTenbHbIN MopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

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

5. Paznen «MonekynsipHas pu3uKa U TepMOIUHAMUKa» EcTecTBeHHO-HAydIHOTO 00pa3o-
BarespHOrO oprana — URL: http://www.en.edu.ru/catalogue/312.

6. Paznien mo mMonexkynaspHO QU3MKe U TepMOJMHAMMKe y4eOHO-00pa3oBaTesIbHOM (u-
3MKO-MaTeMaTnueckoi 6ubnmuorexu caiitta EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

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

8. Paznen «TepmoanHamuka u crargusuka» oOpasoBarenpHoro npoekra A.H. Bapruna
«®Pu3nka, XuMusi, MaTeMaTUKa CTYI€HTaM U IKoidbHUKaM» — URL:
http://www.ph4s.ru/book _ph_ob_termo.html.

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

10. Caitir KyoI'Y cpeasl momynpHOTO auHamudeckoro oOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauveckne yKazaHusi IJs OOy4YalOUIUXCH IO OCBOEHMI0 IMCUMILIMHBI
(Monmy.Jist).

B ydeOHO# aucIUIUIMHE TPETyCMOTPEHBI JIEKIIMOHHBIE, CEMHHAPCKHE W JabopaTOpHEIE
3aHsATHA. [|JI TOCTHKEHUST BRICOKUX PE3y/IbTaTOB 00y4YEeHHUsI CTYIACHTY HE0OXO0AUMO 3HAThH MPHU-
€MBI OBICTPOTO KOHCIIEKTHPOBaHMs y4eOHOTO MarepHuaia M ero 3QEeKTHBHOTO 3alOMHUHAHMS.
WNudopmanus o6 3tux npuémax umeercs B cetd MHTepHeT 1 Ha caiite Moodle KyoI'Y.

JIns yCHenIHoTo OCBOSHHS TUCIUIUTHBI «MoeKymsipHast pU3uKa» MpH camocmosmens-
HOU pabome CTYACHT TOJDKEH NMETh!

1) KOHCIIEKT JIeKIiid B OyMa)KHOM HITH JIEKTPOHHOM BUJIE;

2) yueOHUK (yueOHOe TTocoOre) 1 COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATY-

poi;
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3) TeTpaay U1 CEMHUHAPCKUX 3aHATHH U 1715 TaOOpaTOPHBIX padoT.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH PadoTaTh B TECUYEHUE CEMecTpa IO HU3Y4EHHUIO
TEOPETUYECKOr0 MaTepHalia, OCBOCHHUIO TUIIOBBIX MPHUEMOB pelIeHUs 3a7a4 1o Gu3uKe u npuood-
PETEHHIO HABBIKOB AKCIIEPUMEHTAIbHONU PadOTHI.

Camocmosmenvras paboma COACPKUT CIEIYIOIINE BUAbI yUeOHOU NEATEIbHOCTH CTY-
JICHTOB:

— TEOPETHYECKYIO CaMOIIOATOTOBKY K YUEOHBIM 3aHATHSM IO KOHCIIEKTAM U y4eOHOI
JUTEPATYPE;

— BBIMIOJTHEHHUE JOMAIIHUX 33JaHUi (pelIeHue TUIIOBBIX 3a/1a4 [0 MOJICKYJIAPHON (pU3UKe
Y BBIIIOJIHEHUE TBOPUYECKUX 3a/laHUil TEXHUYECKOW HAIIPABJIEHHOCTH);

— oopmileHrEe OTYETOB IO pe3yJibTaTaM JIabopaTOPHBIX padoT;

— MOUCK MH(OPMAITUH 110 3aJaHHOH TeMe B ceTH MHTepHeT.

Cpoku evinonHenuss 0oOMawiHUX 3a0aHuti: BBHITIOTHEHHAs TOoMallHsAs padora (perméHHbIe
3agaun, oopmiieHHBIE OTYETHI MO JA0OPATOPHBIM paboTam) MPENOCTaBISAIOTCS AJI MPOBEPKU
MIPEToAaBaTeIt0 Ha OYEPETHOM (CIECIYIONIeM) yueOHOM 3aHSATHH.

®I'OC BO TpebyeT moAroToBKH OakaliaBpOB K HayYHO-MCCIENOBATENLCKOW U MHHOBA-
LMOHHOM BHaM IPO(EeCCHOHATIBLHON JESITENbHOCTH, a (PU3UKa SABJISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHUYECKOro mporpecca. [loaToMy /i pa3BUTHS TBOPYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B Ka4eCTBE METOAMKHU MPAKTHUYECKOrO MPUMEHEHHS MOJYyYSHHBIX Ha JIeK-
LUSAX 3HAHUW CTYJEHTaM PEKOMEHJyeTCsS M3Y4YeHHE U MPUMEHEHUE TEOpUHU peuleHus nu3odpera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TUM Kakaas JIGKIUs 3aKaHYMBaeTCs TBopuyeckum TPU3-
3a/laHHEeM TEXHUYECKOW HAINpPaBIECHHOCTH, CBA3aHHBIM C JIEKIIMOHHBIM MAaTEPHAIOM, HAYYHBIMU
UCCIJIEIOBAaHUSIMH UM oOyuyeHueM B By3e. Bo3moskHble pemenus TPU3-3apanuii obcyxaatorcs
Ha OYEPEHOU JIEKIMU WM CEMUHAPCKOM 3aHATUM U OTMEYAIOTCS CTYJEHTHI, MPEJIOKUBILINE
HauOosee MOJIHbIE UM OpurMHanbHble pemeHus. Jlns BeimonHenus TPU3-3amanuii cryneHtam
HE0OX0aMMO UMETh HaudaibHble 3HaHUs 0 TPU3. Jlns aToro pekomeHayercs caMOCTOATENbHO:
1) u3yunth 3jeKkTpoHHYIO KHUTY «BBemenne B TPU3. OcCHOBHBbIC TOHSATHS U IOIXOJBD»
(http://www.altshuller.ru/e-books/); 2) u3yuuts Marepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubmuorexu Kyol'Y; 4) moceTuth COOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMU U JHUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJIWBHJyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NnnuBuayanbHple KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJy IpernojaBaTesieM U O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbSI.

VYcnenHocTh 0CBOEHUS CTYJICHTOM Y4e€OHOW TUCHUIUIMHBI OTPAXKAETCS B €r0 peumuHee —
cymMMme 0asuioB, KoTopas (GOopMUpPYETCsl B TEUEHHE CEMECTpa IO pe3yJibTaTaM BbIIOJHEHUS J0-
MalllHUX paboT ¥ TBOPYECKHUX 3aJaHUM, TECTUPOBAHUS, KOHTPOJIBHBIX pPabOT, YCTHBIX OIPOCOB,
BHYTPUCEMECTPOBOM aTTECTAIMH, 3aIIUT Ja00paTOPHBIX pabOT U aKTMBHOCTU HAa CEMHHAPCKUX
3aHATHSIX.

8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3YyeMbIX NPH OCYLIECTBJICHUMN
00pa3oBaTeIbLHOIO MPoUecca N0 AUCHUILIUHE (MOLYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

1. KoMIbI0TEpHOE TECTHUPOBAHKE TIPH TEKYIIIEM KOHTPOJIE.
2. KoHcynbTupOBaHKE TOCPEACTBOM IIIEKTPOHHOMN TOUTHI.
3. Ucnonws30Banme 31eKTPOHHOM mpe3eHTarnu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00eCIIeYeHUsI.

1. Cpena MoaynbHOTO JUHaMU4eckoro ooyuenus Moodle.
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8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKTpoHHBIN KaTajor HaydHoi ouomoTreku Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DyeKTpoHHas OubnroTeyHas cucteMa «Y HuBepcuterckas oudiamoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubnroreuHas cucreMa uznarenberba «Jlanby (https://e.lanbook.com/).
4. DnexkTpoHHas oubnmoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

06pa30BaTeJ’[LHOFO npomecca mo TMCHUIJINHE (MOL[yJ'IlO).

MaTepI/IaHBHO-TeXHI/I‘IeCKOG oOecrieueHne JUCHHITIIMHBI

Ne Bun pabot
(MOAynsl) ¥ OCHAILIEHHOCTh

1. | Jlekunonusle Aynuropus 201c, ocHalleHHass HUHTEPAKTUBHBIM IIPOEKTOPOM U
3aHITHS MarHUTHO-MAapKEPHOH JOCKOM.

2. | CemuHapckue Aynuropust 227C, OCHallleHHAsi UHTEPAKTUBHBIM IIPOEKTOPOM U
3aHITHS MarHUTHO-MAapKEPHOH JOCKOM.

3. | JlaboparopHbie Aynutopus 227¢, ocCHaIIEHHAs] 000pYI0BaHHEM, HEOOXOTUMBIM
3aHSTHS JUIsI TPOBEJIEHUs JIabOpaTOPHBIX paboT.

4. I'pynmossie Aynuropus 227c, ocHalleHHass NEPEHOCHBIM IPOEKTOPOM U
(MHIMBUYyaJdbHbIE) | MArHUTHO-MapKEepHOU JOCKOM.
KOHCYJIbTAIlUU

5. | Texymuii KoHTpOab, | Ayautopusi 227c, OCHAIIEHHAas IEPEHOCHBIM IPOEKTOPOM U
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecrauus

6. CamocrosTenbHas Aynuropus 311c, ocHallieHHasi KOMIBIOTEPHON TEXHUKOM € MOA-
paboTa KIIIOUEHHEM K cetu MHTepHeT.
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