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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
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 ¥ 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 MOJIEKY-
JSIPHOM (PU3HKH;

— npuOOpPETeHHE yYMEHUs HWCIOJb30BaTh 3aKOHBI (DM3HMKHU JUIsI PEIICHUS €CTECTBEHHO-
HAYYHBIX U TEXHHYECKHX 3a71ay;

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

1.3 MecTo AuCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl.

HucuuruinHa «MonekysspHas Gpu3uKa» oTHOcUTCs K 6a30Boil yactu bioka 1 yueGHOrO
wiaHa. [lyig ycnemHoro u3ydeHus TUCIHILIMHBI HeOOXOAMMBI 3HAHUS IIKOJIBHOTO Kypca Qu3u-
K{, OCHOB MAaTe€MaTU4YeCKOro aHajau3a U MexaHuku. OCBOCHME IUCUUIUIMHBI HEOOXOAUMO IS
U3yUYEHHsI IPYTUX pa3fenioB oOmei pusuku, a Taxke aucuuiuimH: «KOHIenus COBpeMEHHOTO
€CTeCTBO3HaHUA», «[epMOoAMHAMUKa, cTaTUCTHYECKask (U3NKa, PU3NUECKask KWHETHKAY.

1.4 TlepeyeHb NMJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHUs] MO IHCHMILIMHE (MOAY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH POrpaMMBbl.

N3yuenne naHHOW y4yeOHOW MUCHMILIMHBI HaIpaBieHO Ha (QopMupoBaHUE y o0Oydaro-
muxcs oOIeKyIbTYpHBIX U obmenpodeccrnonanbubix kommereHiuii (OK, OITK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINH o0yyaromuecs: 10JIKHbI
" | TeHUMH (v €€ yacTH) 3HATH YMeTh BJIA/IETh
1 | OK-7 CIOCOOHOCTh IIyTH NOJIyYEHUSI | CAMOCTOSITENIBHO | IpUEMAMU
K CaMOOpraHu3aluu camMo00pa3oBaHus | MOJIy4yaTh 3Ha- 00paboTKu U
U CaMO00pa30BaHMIO HUS U3 pa3Iuy- | CUCTEMaTH3HU-
HBIX UCTOYHH- pOBaHUS
KOB IIOJIyYEHHOMN
uHpopManuu




Nupekc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI

HN;'; KOMIIE- KOMIIETEHINH 00yYaroImuecs 10JIKHbI

" | TeHIUM (um e€ yacTth) 3HATH YMeTh BJIA/IETh

2 | OIIK-1 | cnocoGHOCTH K TEOpPETUYECKHE IPUMEHSTh HaBBbIKAMHU U
OBJIA/ICHUIO 0A30BBIMU | OCHOBBI, IOHATHS, | 3aKOHBI (PU3UKH | METOJAMH
3HAaHUSAMM B 00J1aCTH | 3aKOHBI U METOABI | AJIS pEIICHUs peleHus 3a-
€CTECTBEHHBIX HayK, | UCCIEI0BAaHUI €CTECTBEHHO- Jia4 110 OCHOB-
UX UCIOJb30BAHUIO B | MOJIEKYJIIPHOMN Hay4HbIX U T€X- | HbIM pazjesiaMm
npogeccuoHaTbHON (GU3UKK; TPAHULBI | HUYECKUX 3a/1a4 | MOJIEKYJISIp-
JeSITebHOCTH IPUMEHUMOCTH HOMW (pu3uKH

¢bu3nvecKux Mo-
JleTiel U TEOpUid,
HCIIOJIb3YEMBIX
IIJISI OTIMCAaHUS
CBOICTB BEIISCTB
Ha MOJICKYJISIp-
HOM yYpOBHE

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.
2.1 Pacnipenesienne TPYA10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

OO11ast TPYA0EMKOCTh AMCHHUILUIMHBI cocTaBisgeT 4 3au4. ef., (144 daca), ux pacmpenene-
HUE 10 BUJaM paboT MPECTaBICHO B Ta0IUIIE.

Bup yae6HO# paboThI Bcero 2-11 cemecTp
4acoB (gachr)

KonTakTHas padora, B TOM 4ncIe:
AyauTOpHBIEe 3aHATHS (BCETro): 96 96
3aHATHSA JIEKIIUOHHOTO TUIA 32 32
JlaGopaTopHblie 3aHITHS - -
3aHATUS CEMUHAPCKOTO TUIIA 64 64
(ceMuHapbl, NPaKTUYECKUE 3aHATHUS)
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yueOHOTO0 (TEOPETHUECKOT0) MaTepuaa 10 10
BeinonHenne TBOpYECKUX, KOHCTPYKTOPCKUX
Y UCCJIeIOBATENLCKUX 3aIaHUH, YTITYOJISIOIINX 2 2
U pacIIUPSIONINX JIEKIIMOHHBIN MaTepua
Pemenue 3a1ay mo MOJEKyIsIpHON (pru3nke 7 7
KouTtpoJs:
IloAroToBKa K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh | 4ac. 144 144

B TOM 4HcJie KOHTaKTHas padora 98,3 98,3

3a4. 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:

KomnnuectBo yacos
HaunmenoBanue AynuTopHas BueaynuropHas
No pasnesnoB (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 PeanbHbIe Ta3b1, KUAKOCTH 27 8 14 i 5

Y TBEpJIbIE TeNa

Hmozo no oucuyunnune: 32 64 - 19

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopasie 3aHs-
tust, CPC — camocrositenbHas paboTa CTyneHTa.
(*) — Monyne «O0mmii ¢pusnueckuii npaktukym» (b1.5.10) npoBomutcs kak otaenbHas y4eo-

Hasg AUCHUILIIMHA.

2.3. Conep:xanue pa3ieoB (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.
VYpasaenue MenaeneeBa-Knaneipona. 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 1MHa CBOOOTHOTO po0Oera u Yuciio 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 PaboTa raza. [lepBblii 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 MIpoOIleccax UIEaIbHOI0 ra3a, IpU HarpeBaHUU 3a1aHus
Y TUIaBJICHUMU.
12 Terumosas mammna. Iuka Kapuo. Teopemsr Kapho.
Xo0a01uIpHAs MAILIMHA.
13 Peanbhble ra3el. Kputnueckoe cocrosnue. 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 A P ompoc,
CmaunBaHue, HECMauyMBaHHUE.
KUAKOCTU U IIpOBEpKa
15 TBEpIIbIE TeNa JlaBnienue 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
COCTOSIHU.
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 bosbimana.
9. Pacrnipenenenne MosieKyi raza o cKopocTsim
(pactpenenenue MakcBesuia).
10.

[TucbmMeHHast KOHTpOJIbHAs paboTa.




11. D¢ dexkTuBHBIE AMAMETP U CEYCHUE MOJICKYIIHI. .
12. CpeHss TMHA 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 paboTa.
17. Pabora ra3a. [1epBblii 3aKOH TEPMOIUHAMHUKH 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 TEPMOJUHAMUKH.
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.
XonoauIbHas MallnHa.
24. Pacuers! KII/] pa3snu4HbIX LUKIIOB.
25. [TucpbmMeHHast KOHTPOJIbHAS padoTa.
26. PeanbHble ra3sl. Kputnueckoe cocTosiHUE.

VYpaBHenue Ban-nep-Baanbca.

27. Kunkoctu. [1oBepXHOCTHOE HATAKEHUE.
ITIoBEpXHOCTHO-aKTUBHBIE BELIECTBA.

VYcnoBus paBHOBECHUS HA TPAHMIIE 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. JleekTsl B KpUcTaIax. 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# yueOHOW NUCHUIUIMHE TaOOpaTOpHBIE 3aHIATUS HE MpeaycMOTpeHbl. OmHaKo,
OJTHOBPEMEHHO C JICKIIUSAMH U CEMHUHAPCKUMU 3aHATUSIMU 110 MOJIEKYJISIPHOU (PU3HKE MPOBOIAMT-
cst oot puzmueckuii mpaktukyM (b1.5.10), KOTOPBIN BBIEIEH KaK OTAEIbHAS CAMOCTOSTENb-
Hasl yuyeOHas TUCIUIUINHA.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — He IPEAYCMOTPEHBI.



2.4 TlepeuyeHb Y4eOHO-METOMYECKOT0 O0ecreyeHUs 1JIsl CAMOCTOATEILHOH PadoThl
00y4YaAIIUXCS M0 TUCHHILINHE (MO1YJII0).

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

Ne Bun CPC o
10 BBINOJIHEHUIO 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. MonekynsapHas (pu3uka: TEKCTHI JICKITUH (C 3a7aHuUs-
TBOPYECKUX, mu o TPU3) / M. A. XKyxa. — Kpacnonap: Kybanckuii roc. yH-T,

KoHcTpykTOpckux [2011.

U MCCleoBaTeNb- (2. Marepuaisl B 3JIEKTPOHHOM BHJIE B CPEJie MOYJIHOTO JMHAMU-
CKHX 3aJIaHHI yeckoro ooyuenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru:
nHbOpManKs 0 TeOpHH perieHus nzodperarensckux 3anau (TPU3)
JUISL Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

3. MeTtoauueckue yKka3aHusi K CaMOCTOATEIbHON padoTe CTy1eHTa
JUISL BBITIOJTHEHUS] TBOPUECKHX 33JJaHUM 10 PELICHUIO N300peTaTenb-
CKHUX 3aJ1a4, YTBepXKICeHHBIC 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 KadeIpoil pagruopU3UKH 1 HAHOTEXHOJIOTHH, IPOTOKOI
¢duzuke Ne 7 01 20.03.2017.

2. MatepuaJibl B 3JICKTPOHHOM BHJIE B CPEIe MOAYJIbHOTO HHAMU-
geckoro ooydenust Moodle KyoI'Y Ha caiite http://moodle.kubsu.ru:
MPUMEPHI PEIICHHS 33/1a4 U KPATKHE PEKOMEHIAIMH 10 MX pellie-
HHUIO.

Y4eOHO-MeToIMYeCKhe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHUCIIa MHBAJIUAOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10poBbsi (OB3) npegocTaBistoTcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEHUSIMU 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 KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YarOIINXCA.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

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

— nH(OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH;

— npoGsieMHOe 00y4eHue.

Ha nexkunmu BoiHOcuTcs 80 % Martepuana, M3J0KEHHOTO B IpOrpaMMe JAUCLUILIHHBL.
Ocranbnbie 20 % marepuana BEIHOCITCS ISl CAMOCTOATENBHOTO U3ydeHUs. YacTh JEKIIMOHHBIX
3aHSATHA MPOBOMATCS B CIEIHATU3UPOBAHHON ayTUTOPHH C TPUMEHEHHEM MYIbTHMEIHIHOTO
IPOEKTOpa B BUJIE yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsICHEHUN HOBOTO MaTepuaa
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UCIIOJNIB3YIOTCS MPOOJIEMHOE U3JI0KEHNE MaTepHalia U nouckonas Oecena. Ilo ocHOBHBIM pa3ze-
JaM JMCUUIUIMHBI BBINYLICHO ydeOHOoe u3naHue «MomnekynsipHas (HU3UKa: TEKCThI JIEKLUN»,
uMmeromnieecss B ononuoreke Kyol'Y. CryaeHTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKe U B
AJIEKTPOHHOM BHJIE I O3HAKOMJICHUS M U3ydeHus. biarogaps 3ToMy cokpaiiaercss BpeMs Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO TMO3BOJSET IOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI M HATJISZHBIE TTOCOOMSI, 00CYKAaTh COBPEMEHHBIE JOCTH)KCHHUSI HAYKU U TEXHUKH, pa30ou-
paTh KOHKpETHbIE MPOOJIEMHbIE CUTyallud U u300peTarenbckue 3aaadu. Kpome Toro, B KOHIE
KQ)KI0r0 JIEKLMOHHOIO 3aHSTHUS CTYACHTAaM IPEAJIaratoTcs sl BBIIOJIHEHUS] TBOPUYECKUE, KOH-
CTPYKTOPCKHE M HCCIIE[OBATEIbCKUE 3a/laHusl, YIIyOJsiolue U PacHIMPSIONIe JEKIMOHHBII
MaTepHal, pa3BUBaIOIINe HHHOBALIMOHHOE MBIIIUICHHE U (paHTa3MIO, a TAKXKE yMEHUe paboTath ¢
MPUBJICYCHHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTUN AJIsl MOMCKAa y4eOHBIX MaTepua-
noB B cetu MHTepHeT. 3ajaHusl OCHOBaHbl HA COBPEMEHHOW TE€XHOJIOIMH TBOPUYECTBA — TEOPUHU
pemeHus: n3obperarenbckux 3anad (TPU3), u pe3ynbrarhl BBHIOTHEHUS STUX 3aJlaHUA 00CYXK-
JTAIOTCS Ha CIAEAYIOUIEH JIEKIIMY WM CEMUHAPCKOM 3aHITHH.

HudopMainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU IPEICTaBICHbl TaKXKE CPEeNol Mo-
IyJIbHOTO AuHamMu4deckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nmaH »nmeKTpoHHBIH
Kypc «MonekynspHas ¢usuka g OTDy» ans obecnieueHUs UHTEPHET-MOAIEPKKH 00yUeHUsI.
CryneHtaM JOCTYIHBI CIEAYIOLUIME y4eOHO-METOIWYECKUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIEKTHI JICKIIHiA, IPUMEPBI PelIeHUs 3a/1a4, OMucaHus JabopaTOpHBIX paboT ¢ peKOMeH1a-
IUSAMHU 110 MX O(OPMIICHHUIO U 3aIUTE, TECT, IEPEUHU Y4EeOHON JUTEpaTyphl U 3K3aMEHAMOH-
HBIX BOMPOCOB, HH(MOPMAIIKs O pallMOHATBHBIX MpUéMax 3allOMHUHAHUs y4eOHOro MaTepuana u
OBICTPOMY KOHCIIEKTHPOBAHMIO, MaTEPHAJIbl ISl pa3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyecknx (CeMHHAPCKHX) 3aHATUSIX PacCMaTpUBAIOTCS (PparMeHTHl TEOpHUH,
TpeOyIoIIME CI0KHBIX MaTEMaTHUECKUX BBIKIIAJ0K, pa3IMuHble METObI PEILICHUs 3a/1a4, Haubo-
Jiee TUIIMYHBIC, TPYAHBIE U TBOpUECKHE 3aAauu. J{s 3akperieHust MaTepualia, pacCMaTpUBaeMo-
ro Ha CEeMHMHAapax, CTYACHTHI MOJIy4aloT JIOMAaIllHUE 3a/1aHus B BUJE 33]]a4 U3 COOTBETCTBYIOIIMX
3aJJaYHUKOB.

JlabopaTopHble 3aHATHS (BbIIEJICHHBIE B OTJEIBbHYIO YU€OHYIO TUCHUIUTHNHY — «O0muit
¢bu3nuecknil MPaKTUKyM») MPOBOJATCS B CHELUATU3MPOBAHHONW J1aOOpaTOPHHM MOJIEKYISIPHON
¢u3uku Ha naboparopHbix yctaHoBKax JIKT rpynmnamu cTyieHTOB U3 2 4elOBEK.

D¢ dekTuBHOCTh YUeOHON NEATEIIBHOCTU CTYIEHTOB OLIEHUBAETCS MO PeTMHIOBOI CcH-
creMe.

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

JUid M1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPENYyCMOTPEHA OpraHu3aLus
KOHCYJIbTAIMM ¢ NCIIOJIb30BaHUEM 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);

— BHYTPHCEMECTPOBasi aTTeCTaIlHsl.

[IpomexxyTouHas arrecramus:
— DK3aMEH.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 Ipumepsbl KOHTPOJLHBIX BONPOCOB 1O pa3aeaM y4eOHO#l mporpamMmbl (a1
YCTHOTO OTpoca).

Paszoen 1. Hoeanvuwiii 2as.

Onuimure IpoCcTEMIyI0 MOJENb BELECTBA — UCAJIbHBIH ras3.

Kakue ynponienust nenanuch npu BeiBojJie OapoMeTpudeckon Gopmyib?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOBsicHUTe (DU3HUECKUN CMBICH pacipenenenus boabpimana.

KaxoB ¢usnueckuii cMbicii QyHKINU pacrpeaeaeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[IpuBeauTe mpUMepsl UCIIOJIB30BAHUS BaKyyMa B TEXHUUYECKHUX YCTPONUCTBAX.

B uém cymnocTs siBieHuit nepenoca? KakoBbl OHU M MPU KaKUX YCIOBUSIX BOZHUKAIOT?

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

UYro HazpiBatoT KodhdummenTom nudpdy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT KaKuX
[IapaMeTpPOB OH 3aBUCUT JJIsl Ta30B?

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEpaTyphl?

Pa3zoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Oosblie TemmoéMkocT Cy?

UTo mpoucXoauT ¢ TeMIepaTypoi rasa, ecial OH PacUIMpSAETCs MPH MOCTOSHHOM JiaBiie-
HUU?

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

B nusenbHOM aBHUrarene BO3AyX MOABEPracTCsl OUEHb CHIIBHOMY M OBICTPOMY CIKaTHIO.
st uero sTo nenaercs?

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

Paszoen 4. Peanvhubie 2azvl, sHcuokocmu u meepovle meid.

OObscHUTE pPa3NUYUE SKCHEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOILUX
ypaBHeHUI0 BaH-nep-Baanbca.

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

[ToueMy y Bcex BeIIECTB MOBEPXHOCTHOE HATSYKEHUE YMEHBIIACTCS C YBEIUYEHUEM TEM-
neparypsi?

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

Yro Takoe «OMMeTauD» U I/Ie OH MPUMEHSIETCs?

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

1. Onenure, BO CKOJBKO pa3 YBEIMUMBAETCS CPEAHEE PACCTOSHUE MEXIY MOJIEKYJIaMu
BOJIbI ITPU MIEPEXOJI€ BO/BI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE IPU HOPMAJIBHOM JIaBJICHUU?

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

2. Kak u3MeHuTCS JaBiieHre HACBhIIIEHHOTO Mapa Mpu N30TEPMUYECKOM YMEHBIIEHUH €ro
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€ )KUJIKOCTH B CTEKIISTHHOW TPYOKe C OTBEPCTHEM B 2 pasza OOJbIIEero quameTpa’?

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

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 1 10 obvema 5,44 n. Haiitu
IPUPOCT SHTPOIMH IIPU 3TOM IPOLIECCE.

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

5. Ionb3yscek 3akoHOM [rononra u [ltu, HaAllTH ynenbHYIO TEIIOEMKOCTh Xkene3a (Mo-
nsipHast Macca xenesa pasHa M = 0,056 kr/mModb).

(130 Ax/(xr-K). 328 [Ix/(xr-K). 445 [x/(kr-K). 470 Tx/(kr-K). 520 Tx/(xkr-K).)

10



4.1.3 [Ipumep KOHTPOJIbHOI PAadOTHI A1 CEMUHAPCKOIO 3aHATHS.

1. OneHuTe, CKOIBKO MOJICKYJI BBl BJBIXAETE, €CIIM MPU OJHOM BJOXE IMoixydaeTe 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. [lonaras TemmnepaTypy BO3/ayXa, MOJISIPHYIO MacCy U YCKOPEHHUE CBOOOIHOTO MaJCHUS
HE 3aBHCSIIMMH OT BBICOTBI, ONIPEICINTh, HA KAKOW BBICOTE HaJ YPOBHEM MOPS IUIOTHOCTHh BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HA YPOBHE Mops B 2 pa3a. Temmneparypy Bo3IyXa MPUHSATH PaB-
Hoii 0 °C.

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

4.1.4 Tlpumepnl 32124 JJI IOMAIIIHEH CAMOCTOSITE/ILHOI PadoThlI.

1. B 6annone, 066éM kotoporo 0,25 M°, HAXOHUTCS ra30Basi CMECh, COCTOSIIAS U3 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 gactp Mosekyn cepuucroro anruapuaa (SO2) mpu temneparype 200 °C obia-
JaeT ckopocTsMu B mipenenax 420430 m/c?

3. OmpenenuTbh KOJIUYECTBO 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 IUKI, MPOBEIEHHBIN C UAealb-

HBIM 0THOATOMHBIM Tazom. Haittu KIIJI miukoa. 3?)0 2
5. Ilpu xakoM JTaBIEHUU JTOJKEH HaXOAUTHCS KUCIOPOJ 200}

B konuuectBe 100 moinb, yToOb! npu Temneparype T = 320 K on 1

sanuman o6bem 0,1 M3? 3amauy pemmuts, paccMaTpuBas KUCIO- Po = i i3

PO Kak: a) uaeanbHbIi raz; 0) peanbHbIN ra3, NoAUYUHSIOMINNCS 0 Vo 2Vo 3Vo V
ypaBHeHuUI0 BaH-nep-Baansca. [lonpasku Ban-nep-Baanbca nis
Kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mos.

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 Iix/(xr-K), b = 0,459 JIx/(xr-K?). HaifTu u3MeHeHHe SHTPOIUHU TP HATPEBAHWH AIlio-
MHUHHEBOTO Opycka maccoii 8 kr ot remnepatyps! 300 K 10 900 K.

7. CnupT mo KaruiiM BBITEKAaeT U3 COocyla 4epe3 BepTHUKaJIbHYI0 TPYyOKY BHYTPEHHUM
muamerpom d = 2 mm. Karum orpeiBarotest yepes Bpemst At = 1 ¢ oxHa mocne npyroii. Uepes ka-
koe BpeMs t BeITeueT macca M = 10 r crniupra? 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 CAMOCTOATEJIbHOI padoThI.

1. T'a3-paboTHUK.

OO0bI9HO pabouMii OpraH TEXHUIECKUX CUCTEM BBITIOJIHEH U3 TBEPAOTO Teja, HApuMep, y
HKCKaBaTOpa — KOBII, Yy TpamBas — Kojieco. (PaGoumii opraH — 3TO 3JIEMEHT, BBINOJIHSIOLINNA
TJIABHYIO TIOJIE3HYI0 (PYHKIMIO TEXHHYECKOW CHCTEMBI M K KOTOPOMY B JaHHOU CHCTEME MOJBO-
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nuTcs sHeprus.) [IpuBenute npumepbl YCTPONCTB, B KOTOPBIX paboYMM OpraHOM SIBIISIETCS ras.
KakuMm 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouunii opra u3 raza?

2. Breicora 31aHusl.

Kak u3meputh BBICOTY 3/1aHMsI ¢ TTOMOIIIbi0 OapomeTpa? Mcnonb3ys uzBectHoiii B TPU3
meton Pobunszona Kpy3o, BBIIBUTE CKpBIThIE (HEOYEBHIHBIC, HOBBIE) CBOWMCTBA OapoMeTpa u
npeioxute 10 pa3HbIx ciocoO0B onpeeeHus! BHICOTHI 3/1aHuUs.

3. [Ipubopk! 11 U3MEPEHUS TaBICHHUS.

B «cwibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddexTsl. UTo Takoe
«pusnueckuit r3¢pdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeidb (PU3NYECKHX
s dexToB U sABIeHUN 11 n3odperareneit. [lo marepuanam cetn MIHTEpHET U3y4UTE pazIUuHbIC
KOHCTPYKIUU NMPUOOPOB JIJIsl U3MEPEHUs JaBICHU: MaHOMETP, AU depeHnaIbHbIi MAaHOMETP,
BaKyyMMETp, OapoMeTp, AaTyuku naBieHusi. COCTaBbTe CIHUCOK (PU3MUEcKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTarOT 3T MPUOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnons3oBanue mycToThl (BakyyMa) BMECTO BEIIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUUYECKUX CHUCTEM U OJMH M3 U3o0perarenbckux npuéMoB. Habepute B mo00il mOMCKOBOM
cucreme B VIHTepHETE cll0Ba «BAKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTAaBbTE CIIMCOK
TEXHUUYECKUX YCTPONCTB M TEXHOJOTUH C UCIONIb30BAHUEM BaKyyMa.

5. CamozienbHBIN KaJOpUMETP.

Hcnonp3ys BemiecTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIC, «KOTIECYHBIC
pecypchl BELIeCTBa), CKOHCTPYHPYHTE U M3TOTOBBTE CaMOAETbHBIN KaTOPUMETP U3 TIACTUKOBOM
OyThUIKM 1,5 11 1 anfOMUHHEBOW OaHKHU U3-TI0]] Ta3UpOBaHHON BO/bI 00bEMOM 0,33 1.

6. CocTosTHUS BEIIECTBA.

Ucnons3ys uzsectusiii B TPU3 «Metoa 4ncioBoi ocu», pa3MECTUTE HA OCH U3BECTHBIE
arperaTHbIe COCTOSIHUA BemiecTBa. [lo kakoMy mapameTpy OHHM pacrosiararTcs Ha ocu? Bos-
MO3KHO, y Bac OyneT Heckonbko BapuaHTOB oceil. KakuM cOCTOSIHUSAM BeIIecTBa COOTBETCTBYET
«HOJIbY, 00JIACTh OTPUIATEIHHBIX U MAKCUMAIBHO MOJIOKUTEIBHBIX 3HAUCHH?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00BIYHOM MUKPOCKOIE JIMH3bI N3TrOTOBIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MUKPOCKOII U3 Karuiu BoAbl? [103BOJIsIeT M yBeIMUEeHHEe TAKOr0 MUKPOCKOINA YBUJIETh OPOYHOB-
CKO€ JBMKEHHE, HallpUMep, YacTHIl aKkBapeiabHON kpacku (Tymu) B Bojae? Kakue HemoctaTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByeT pa3zaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX chcTeM. KakuM 3aKkOHaM COOTBETCTBYET TAKOM MUKPOCKOIT?

8. Bona B pemere.
Hcnonb3yst 3HaHUS 110 MOJICKYJISIPHOH (pH3MKe M M300peTaTeIbCcKue MPuEMBI, N3BECTHBIC
u3 TPU3, npennoxute 10-20 pa3Hbix crioco60B TPaHCIIOPTUPOBKH BOJIBI B PEILIETE.

4.1.6 BuyTpuceMecTpoBasi aTTeCTALUS.

B cepeaune cemecTpa 1o JIEKHMOHHOMY MaTepHaiy JUIsl CTYJE€HTOB IPOBOAUTCS BHYTPH-
CEMECTpOoBas aTTeCcTallks B BUJI€ TECTa C IOMOIIIbIO KOMIIBIOTEPHBIX CETEBBIX TEXHOJIOTHH B Cpe-
Jie MOJyJIbHOTO JTuHamMHu4yeckoro ooyuenust Moodle. CtyaeHTam Ui MpOXOXKAEHUS TeCTa HeoO-
XOJIUM KOMIIBIOTEP C BBIXO/IOM B ceTh VHTEpHET, TMUHBIN aJipec 3JeKTPOHHOM MOYTHI U Mpe/iBa-
pUTEeIbHAs CaMOCTOsTENIbHAS perucTpanus Ha caiire Moodle Ky6I'Y.
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4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHNs MPOMEKYTOYHOH ATTeCTALMH.
IlepeueHp BOPOCOB, BBIHOCUMBIX Ha 3K3aMEH:!

1. 3akonwsl wmacaspbHOro raza. BreiBoj ypaBHeHusi MenneneeBa-Kianeiipona. 3akoH
Asorazapo. Uzonpomnecce (hopmynsl u rpadukn). BeiBog 3akona Jlanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHS MOJEKYISPHO-KHHETUYECKON TEOPHH
uacanpHoro rasa. @opmynsl BHYTPEHHEH 3HEPIUM MIICAJIBHOIO ra3a U CpelHEH KBaIpaTUYHON
ckopoctu. Pacnipenenenue 3Hepruu o CTeneHs M CBOOO/IbI.

3. BwiBox OGapomerpuyeckoit ¢Gopmynbl. BeiBox pacnpeneneHuss bonbivmana. OmbiT
[Teppena no onpexaeneHuto yuciaa ABoraapo.

4. PacnpeneneHue MOJIEKYI rasa o ckopoctsaM (pacnpenenenue Makcgenia). Ousuue-
CKUH cMbICT (QYHKLUU pacnpeseieHus. Y ciaoBue HopMupoBku. Hanbosnee BeposiTHast CKOPOCTh U
3HaYeHHne (PYHKIMH pacTpeieeHus IPH 3Toi ckopocTH. DyHKIUS pacrpeneneHus 1t OTHOCHU-
TEJIbHOM CKOPOCTHU. Y CJIOBUS CYILIECTBOBAHUS aTMOC(EPHI IIIaHEeT.

5. DddexTuBHBIC THAMETP U CEYCHHE MOJICKYJIbL. BrIBO popMyIt Uit cpeiHel JUTHHBI
cBOOOIHOTO IIpo0era 1 unciia CTOJIKHOBEHUH 1 OLIEHKA MOPSIKa 3TUX BEIUYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer korddummenrta camo-
b dy3un.

7. Buytpennee tpenue. @opmyna Hetorona. KunemaTtnueckas u 1uHaMudeckasi BA3KO-
ctu. TermnonpoBoaHoCTh. 3akoH Dypbe. CBA3b MeX Ty KO3 pULMeHTaMu IepeHoca.

8. BuyrpenHss sHeprus Kak (QyHKIUS cOCTOSHHS. [IepBblii 3aKOH TEPMOAMHAMUKU U
ero paznuuHsle GopMmynupoBkH. BeiBog popmyinsl s pabotsl raza. Ilpumenenue nepsoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IIPOLIECCaM.

9. Kiaccuueckast Teopust TEINIOEMKOCTH HJleaJIbHOTO raza. MossipHas U yzaenabHas Tel-
JTO0EMKOCTHU U CBSI3b MEXKIY HUMU. TerIoéMKOCTH MpH MOCTOSTHHOM JaBlieHHH U 00beme. BriBox
ypaBHeHusa Maiiepa u nmoka3zatens aauadatel. U3NYecKuil CMBICI ra30BOM MOCTOAHHOM R.

10. AnmaGatwueckwmii mporecc. BerBox tpex gopmyn s anuadbarel. CpaBHeHHE ajna-
0aTHYEeCKOro U U30TEPMUYECKOro IMpolieccoB. BriBoa dopmy:n /i paboThl raza npu aguadaTu-
YECKOM ITpolLiecce.

11. Tonutponuueckuii npouecc. YactHble cinydau. BeiBog dopmyssl nmoautpornsl. Bei-
BOJ1 YaCTHBIX (POPMYJ U3 YpaBHEHUS MOIUTPOIIBI.

12. O6patumble u HeoOpaTuMble Mpouecchl. [ToHATHE SHTpONMK TEPMOJUHAMUYECKOMN
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akon Tepmoaunamuku. ®opmyna bonsimana. [opsaaox
u Oecniopsiiok B npupone. Tpetui 3akoH TepMOJMHAMUKU. PacueTr KonMuyecTBa TEIIOTH Yepes
SHTPOIHIO.

13. Pacyer nu3MeHeHMsI SHTPONMHU B MIPOLECCAX MI€ATBHOTO ra3a (MpH MOCTOSAHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHUH.

14. Huknnueckue mpoueccsl. TemnoBas mamuna. ukn Kapho B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsl Kapro. Paznuunbie (GpopMyInpoBKH BTOPOro 3aKOHA
TEPMOAMHAMUKH. XOJIOWIbHAS MalllHA.

15. Peanbuble rasel. M3oTepmbl peanbHoro rasa. Haceimennsiit map. Kputudeckoe co-
crosgHue. Kputnueckue napameTpsl.

16. VpaBuenue Bau-nep-Baansca a1 Mo u v Moseit. @u3udeckuid CMBICT TOCTOSH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baanbca. MeractaOunbHble cocTosiHUS. BHYTpeH-
Hss1 DHEprus ra3a Ban-nep-Baanbca.

17. Dddext xoyns — Tomcona. @usudeckas cymuocts. JAuddepentmansupii ko3¢-
¢unuent Jxoyns — Tomcona. uddepeHunanbHplii 1 UHTErpayibHbIN 3 dexT. DHTANbNUS.
TemnepaTypa MHBEPCHUHN.

18. CBobGojanas sHeprus kak GyHKIus coctostHuA. Tpu hopMyaupoBkH i Ko3dduiim-
€HTa MOBEepXHOCTHOTO HaTsmkeHus. OnwiT [lnato. 3aBucumMocTs ko3 PuImeHTa MOBEPXHOCTHOTO
HaTSDKEHUS OT psfa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.
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19. VcnoBus paBHOBecHs Ha TpaHUIE ABYX KHUAKOCTEH U HA TPaHMIIE KUIKOCTh — TBEP-
noe teno. Kpaepoit yroi. IIpumMepsl cMaunBaHus 1 HECMAuHUBaHHUS.

20. JlaBrmeHue MoOJ MCKPUBJICHHON MOBEPXHOCTHIO KHUAKOCTH. BriBoJ dopmyibl Jlamma-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popmysibl MOAHITHS KUAKOCTU B KalIUJUISIpE.

21. Cummerpus KpuctayuioB. 4 tuma xpuctaiwioB. Jledekrsl B kpuctamiax. Kimaccuue-
CKasi TeOpUsl TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHbI [rosonra u [Itu u [xoynsa — Konna.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXObl MEPBOTO U BTOporo poxa. Ilomu-
Mopdu3M. YCIOBHS KUTICHUS, TUIaBJICHHS, cyOonuManun. Y paBHenue Knanelipona — Knaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DKk3aMeH 1o aucuuiuinHe «MounekynsapHas (pu3uka» MpoBOAUTCSA B MHUCbMEHHON (opme
1o GuiIeTaM, yTBEpXK/IEHHBIM B YCTAaHOBIEHHOM HOPSJIKE.
Pexomenayercs cinenyromue KpUTEPUH OLIEHKU 3HAHUMN.

OneHka «HeyI0BJIeTBOPHUTEIbLHO» BBICTABISIETCS B TOM CIy4ae, €ClIU CTYIEHT JAEMOH-
CTPUPYET:

- He3HAHNE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATUH M TEPMUHOB y4eOHOM JUCIUTUIHHEL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHraa.

OrneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPBIE PU OTBETE:

- B OCHOBHOM 3HAIOT Y4YEOHO-IIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM JUIst
POJOHKEHUS yueObl U paboThI MO podeccuu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha SK3aMEHAIIMOHHBIE BOMPOCHI UMEIOT HAPYILICHHS B MOCJIEI0BATEIbHOCTH
U3JIOKEHUST YIeOHOT0 MaTepuaia, JeMOHCTPUPYIOT TOBEPXHOCTHBIC 3HAHUS BOIIPOCA, TPUBOIAT
0e3 MaTeMaTU4YeCKUX BBIBOJOB HE0OX0IMMBbIe (pusnueckue GopmyIibl;

- IMEIOT KPAaTKHE OTBETHI TOJIHKO B paMKax JICKIIMOHHOTO Kypca,

- IPUBOJAT HEUYeTKHE POPMYITHPOBKU (HU3HMUECKUX TTOHATUN U 3aKOHOB;

- UMEIOT CYIIECTBEHHBIC TIOTPENTHOCTH U TPYOBIe OMIMOKH B OTBETE HA BOIIPOCHI dK3aMe-
HAI[MOHHOTO OumeTa.

OneHka «X0pouo» CTaBUTCA CTyJIEHTaM, KOTOPBIE IIPU OTBETE:

- 00HapyXMBaIOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuasa, KOTOPHIH H3JararmT CH-
CTEMAaTU3UPOBAHO, ITOCIIEJOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO U Han0oJjiee 3HaUlMYI0 JI0NOJHUTENbHYIO JINTEPATypY;

- JIOITyCKAIOT OT/JIbHBIE OIPEIIHOCTY ¥ HE3HAYUTEIbHbIE OIIMOKH ITPH OTBETE;

- HE MOJIHOCTHIO MPUBOIAT MaTeMaTUUYECKHE BBIBOABI i (pusnueckux (HopMyll B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOIYCKAeT CEPbE3HBIX OMIMOOK U JIETKO yCTpaHsSET OTIENbHbIE
HETOYHOCTHU C MIOMOILBIO TOTIOJTHUTEIBHBIX BOIIPOCOB IPENOAABATES.

O1eHKa «OTIMYHO» CTABHUTCS CTYACHTaM, KOTOPBIE IIPU OTBETE:

- OOHapy)KHMBAIOT BCECTOPOHHEE CHCTEMAaTHUECKOE U TIIyOOKOe 3HaHHE IPOrPaMMHOTO
Marepuasia (3HaHHE OCHOBHBIX TOHSTHI, 3aKOHOB M TEPMUHOB Y4€OHOH TUCHUIUIUHBI, YMEHHE
OIIEPUPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, TOCIe0BAaTEIbHO, PAa3BEPHYTO U YBEPEHHO;

- U3JAraloT MaTepuan ¢ JOCTaTOYHO YETKUMHU (POPMYIHpPOBKAMH, MOATBEPKIAAEMBIMU
rpadgukaMu, HUPpaMH WU IPUMEPAMH;

- BJIAZACIOT HAYYHBIM CTHJIEM PCUH;

- IETTAI0T MaTEeMaTHYECKHE BBIBOJIBI (PM3HMUECKUX (HOpMyIT;

- JIEMOHCTPUPYIOT 3HaHHE MaTepuaja JEKIHi, 0a30BbIX YUEOHUKOB U JOTOTHUTEIHHOU
JHUTEPATYPHI.
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OueHoYHBIE CpeCTBA IS MHBAIHM/IOB U JIUI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/10PO-
Bbsl BBIOMPAIOTCS C YUYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Ipu HEOOXOIMMOCTH MHBAIKAAM M JIMIAM C OTPaHHYCHHBIMU BO3MOYKHOCTSIMH 3]I0PO-
BbSI IPEAOCTABIISETCS JOMOIHUTEIHHOE BPEeMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

- TIpU MIPOBEJICHUHU TIPOLETYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0yYECHUSI MHBAIMIOB U JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MPETYCMAaTPUBACTCS MCIIOJIb30BAaHNE TEXHUYECKHX
CpPEZCTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

- TIpY HEOOXOAUMOCTH I OOYYAIOLIUXCS C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 310POBBSI
Y MHBAJIHMOB TPOLENypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHS IO JUCLUILIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS WHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHUIUIMHE (MOIYJIIO) MPEeayCMaTpUBAeT NMpPEAOCTaBlICHHE HH-
dopmaru B opmax, afanTHPOBAHHBIX K OTPAaHMYCHUSIM HX 3/10pPOBbS U BOCIPUATHS HH(OpMa-
MU

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JIst L ¢ HapyIISHUSIMH CITyXa:

— B TieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTC€H-

Ta 00YJarOIIUXCA.

5. IlepeyeHb OCHOBHOW W JONOJHHUTEIbHOH Yy4eOHOH JIMTEPATYypbl, HEOOXO0AMMOI
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIsl).

5.1 OcHoBHasi TUTEpaTypa:

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

2. Tpodumosa T.U. Kypc ¢pusuku: yued. mocobue aiisi MHKEHEPHO-TEXHUYECKUX CIIEIUAIBHO-
creii By3o / T.U. Tpopumona. — M.: Akagemus, 2014.

3. CagenneB U.B. Kypc ¢ms3uku (B 3 TT.). Tom 1. Mexanuka. Monekynspaas ¢pusuka. [Dnek-
TPOHHBIN pecypc]: yuebd. mocobue — DnektpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
noctymna: http://e.lanbook.com/book/95163.

4. AnewkeBud B.A. Kypc obmelt ¢puzuku. MonekynspHas ¢uzuka. [D7IeKTpOHHBINA pecypc]:
yueb. — OnexkTpoH. maH. — M.: ®usmariur, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

5. Kukoun A.K. MonekynspHas ¢usuka: yued. mocodue aisi CTyJeHTOB (PU3UUECKUX CHEIH-
anbHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CII0.: JIans, 2007.

JI1st OCBOCHMS JUCHHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3/I0pOBbSl MMEIOTCS M3/aHUS B JJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanby, «tOpaiiTy, «YHuBepcuterckas 6udnuoreka ONLINE».

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Tpodumoa T.M. OcHoBbl (pusnku. MonekyispHas ¢pusuka. TepmonuHamuka: [ydeOHOE
nocobue] / T. Y. Tpopumona. — M.: KHOPVYC, 2011.

2. Tpodumosa T.U. Kypc ¢usuku: yuebnoe nocodue [ans By3oB] / T. U. Tpopumona. — M.:
Axanemust, 2010.
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3. XKyxa M.A. MonekynspHas ¢usuka: nmadoparopasie padotel / M.A. Kyxka, E.H. XKyxa,
['.I1. Unbuenko. — Kpacuomap: Kybanckwii roc. yu-t, 2014.

4. CagenneB U.B. Kypc o6mieit ¢puzuku. B 5-u 11. Tom 3. MonekynsipHas ¢Gpu3uka 1 TEpMOJIH-
HaMHKa. [DNeKTpOHHBIN pecypc]: y4el. mocodbue — DnektpoH. aan. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocrtyna: http://e.lanbook.com/ book/706.

5. Tenecamn B.P. MonekynspHas ¢usuka. [DNeKTpoHHBIH pecypc]: yueb. mocobue — Diek-
tpoH. aaH. — CII6.: Jlans, 2009. — 368 c¢. — Peskum mocryma: http://e.lanbook.com/book/391.

6. ®wusuka. [IpakTukym 10 pemieHHWIO 3anad. [DIeKTpOHHBIH pecypc]: yded. mocobue /
JLJI. T'mankoB [u ap.]. — Onekrpon. gaH. — CII6.: Jlanb, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013.

7. Boabkenmrelin B.C. CoopHuk 3amad o odmemy kypcy ¢usuku / B.C. BonpkeHITenH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

8. MHponos MN.E. 3amaun no obmieit Gpusuke: yuedOHOE MocoOue i BY30B. [DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3narensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 c. — Pexxum nocryna: http://e.lanbook.com/book/94101.

9. Cagenne M.B. COopHHK BOMPOCOB M 33134 1O o0miei (usmke. [DIEKTPOHHBIN pecypc]:
yueb. mocobue — OnektpoH. gaH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyeckue U3TaHUS:

B Oubnuorexke Ky6I'Y umerorcs crnenyroliye NepuoJUYecKUe HU3JaHUS MO HPOQHITIO
JUCIUIINHBL:

buodwusuka.

B mupe Hayku.

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

XKypHan npukia Ho# MEXaHUKU U TEXHUYECKOH (PUBHKH.

KypHan TexHuueckoi QUK.

N3sectusa BY3os. Cepusi: @usnka.

WnxenepHas pusnka.

MenunuHckas puznka.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nueckux Hayk.

®usuka. Pedpeparusnsiii xxypuan. BUHUTU.

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX VIS OCBOCHUS JUCHUILIMHBI (MOZYJIsl).

1. EauHoe okHO mocTyna k odpa3oBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 0O0pazoBarenbHbIN 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. bonpmas HaydHas oubmmoreka — URL: http://www.sci-lib.com/.

5. Paznen «MomnekynsipHas pusuka u TepMoanHaMuKa» EcTecTBeHHO-HayqHOTO 00pa3o-
BatenpHOro moptana — URL: http://www.en.edu.ru/catalogue/312.

6. Paznmen mo MosekymspHO (U3NKEe W TEPMOJWHAMHUKE Y4eOHO-00pa3oBaTeNbHOU (u-
3UKO-MaTreMaTnueckoi 6ubnmmorexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlekuuu no pusuke st BY308 — URL: http://physics-lectures.ru/.

8. Paznen «Tepmoaunamuka u crargusuka» oOpazoBarenbHoro npoekra A.H. Bapruna
«Pu3nka, XuMusi, MaTeMaTUKa CTyIHTaM U mKoidbHUKaM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.
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9. ®opmynsl T0  MoOJeKyisipHoW — ¢u3mke u  TepmoamHamuke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

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

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

B yueGHOlI AMCUUIIIMHE MTPETyCMOTPEHBI JIEKIIMOHHBIE U CEMUHAPCKUE ayAUTOPHBIC 3a-
HATHS. 711 JOCTHKEHHS BBICOKUX PE3yIbTaTOB O0YUYEHHUS CTYACHTY HEOOXO0AUMO 3HATh IPUEMBI
OBICTPOr0 KOHCHEKTUPOBAaHUS yueOHOro Marepuana M ero 3pQexTuBHOrO 3anomMuHanus. WH-
dopmarus 00 3Tux npuémax uMeercs B cetu HTepHeT u Ha caiite Moodle KyoI'Y.

Jly1s ycnenHoro ocBOeHHs AUCUUILINHBL «MosekynsapHas GU3NKa» IpUu camocmosnmens-
HOU pabome CTYIEHT AO0JDKEH UMETh:

1) KOHCHEKT JIEKIHA B O0yMa)KHOM UJIU SJIEKTPOHHOM BHJIE;

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

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOAMMO CHCTEMaTHYeCKH paboTaTh B TEUYEHHUE CEMECTpa MO H3yYCHHIO
TEOPETUYECKOT0 MaTeprajla U OCBOCHUIO TUTIOBBIX MIPUEMOB PEIICHUS 33134 10 (PHU3HKE.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI YUeOHOU NEATEIbHOCTH CTY-
JICHTOB:

— TEOPETHUYECKYI0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSATHSM IO KOHCIIEKTaM U y4eOHOMH
JUTEpaTypeE;

— BBITMOJIHEHHUE JOMAITHUX 33/1aHuH (pelleHre TUITOBBIX 33]1a4 [0 MOJIEKYJISIPHOU Qu3nKe
U BBINOJIHEHUE TBOPUYECKUX 3a/laHUi TEXHUYECKOW HAIIPABJIEHHOCTH);

— TOUCK UH(OPMAIIMHU 110 33/1aHHOM TeMe B ceTH MHTepHeT.

Cpoku evinonHenuss 0OMAuWiHUX 3a0aHull: BBITIOJHEHHAs] JOMallHAs pabora (peréHHbIe
3aJ]aun) MPEeAOCTABISAIOTCS AJIS MPOBEPKH MPENOAABATENI0 Ha OYepeHOM (CleayrouieM) yueo-
HOM 3aHSTHH.

®I'OC BO Ttpebyer moaAroToBKu OaxkallaBpOB K HAyUHO-HCCIIEOBATEIbCKONM U MHHOBA-
[IMOHHOM BUAAM MPoheCcCHOHATHHOU JeATEILHOCTH, a (PU3UKa SBISIETCS OJJHOM M3 OCHOB Hayd-
HO-TEXHUYECKOro nporpecca. [loaroMy /i pa3BUTHS TBOPUECKOTO MBIIUIEHHS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B KAYECTBE METOAMKHU MPAKTHUECKOrO NMPUMEHEHUS MOJYyYEHHBIX Ha JIeK-
[USX 3HAHUH CTyZEHTaM PEKOMEHAYeTCsl M3ydeHHEe M MPUMEHEHHE TEOpHH pelIeHus u3oopera-
tenbckux 3anad (TPU3). B cBs3u ¢ 7TuM Kaxkaas JIeKIus 3akaHYMBaeTcsi TBopueckum TPU3-
3a/laHuEM TEXHUYECKOW HAIIPaBJIEHHOCTH, CBSA3aHHBIM C JIEKIIMOHHBIM MaTE€pUaIOM, HAyYHBIMU
MCCJIEIOBAaHUAMU WM oOydeHneM B By3e. Bo3mokusie pemenns TPU3-3ananuit o6cyxmaaroTcs
Ha OYEpPEHOMN JIEKIIMM WM CEMUHApPCKOM 3aHATUU U OTMEYAIOTCA CTYIEHTBHI, MPEUIOKUBIINE
HauOosee MOJIHbIE U OpUrMHanbHble pemieHus. Jlns BeimonHenus TPU3-3amanuil cryneHtam
HE00X0/IMMO MMEeTh HaudanbHble 3HaHuA 0 TPU3. Jlns 3TOro peKoMeHIyeTcss CaMOCTOSTEIbHO:
1) u3yunth 3JeKkTpoHHYI0 KHUTY «BBemenne B TPU3. OcCHOBHBbIE TOHSATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) u3yunte Marepuansl Bukumenuw, HauuHas cO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubmuorexu KyOl'Y; 4) moceTutbh COOTBETCTBYIOIINE
TPU3-caiiThl.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMU U JHUIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOTHUTEIILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO MPEIMETy SBISIOTCS BaXXHBIM  (PaKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUYaTN3allii O0OyYEHHUSI U YCTAaHOBJICHHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYaloIUMCS WMHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.
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VYcnenHocTh 0OCBOEHUS CTYJICHTOM Y4eOHOU TUCHUIUIMHBI OTPAXKAETCs B €r0 pelmuHee —
cyMMe 0ajuioB, KOTOpasi OpMHUPYETCsl B TEUEHHE CEMECTpa IO pe3ysibTaTaM BBIOJHEHHUS J0-
MAaIIHUX Pa0OT U TBOPYECKUX 3aJaHUN, TECTUPOBAHUS, KOHTPOJIbHBIX pabOT, YCTHBIX OMPOCOB,
BHYTPUCEMECTPOBOM aTTECTAllMM U AKTUBHOCTH Ha CEMUHAPCKUX 3aHATHUSAX.

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX MPH OCYIIECTBICHUH
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUILIHHE (MOIYJIIO0).

8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT U,

1. KoMmbroTepHOE TECTHPOBAHUE TPU TEKYIIIEM KOHTPOJIE.
2. KoHcynbTHpOBaHHE TTOCPEACTBOM IIIEKTPOHHOMN TTOUTHI.
3. Ucnonwp3oBaHue 3JIEKTPOHHOM npe3eHTanuu Ha caiite Moodle KyoI'V.

8.2 [lepeyenb HE0OXOAUMOI0 MPOTrPAMMHOIO O0ecIeYeHusl.

1. Cpena MoaynbHOTO AMHAMHUYECKOTro o0yueHust Moodle.

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

3. DnekTpoHHas 6ubnaroTeuyHas cuctema uzaarenscTsa «Jlanby (https://e.lanbook.com/).
4. DnextponHas oubimnoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOXxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieucHue JAUCIHUITITHHBI

Ne Bun pa6or
(MOy7Is1) M OCHAIIEHHOCTh

1. | JlekxuuonHble Aymutopus 201c, ocHaleHHass WHTEPAKTUBHBIM MTPOEKTOPOM H
3aHATUA MarHMTHO-MAapKEpHOU JOCKOH.

2. Cemunapckue Aynuropus 230c, ocHallleHHass MAarHUTHO-MapKEepHOM TOCKOH.
3aHATUA

3. I'pynmossie Aynuropus 230c, ocHallleHHass MarHUTHO-MapKEepHOM TOCKOH.
(MHIMBUYyaTbHBIE)
KOHCYJIbTaI[UU

4. | Texyuuii KoHTpoNb, | Ayautopus 227c¢, OCHalIeHHas IEPEHOCHBIM IPOEKTOPOM MU
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecTanus

5. | CamocTrosaTenbHas Aynutopus 311c, ocHalleHHass KOMIIBIOTEPHON TEXHUKOM € MMOJI-
pabota KIIIOUEHUEM K ceTu MHTepHeT.
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