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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 3agaun AUCHUIIMHEI.

— 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 3aj]ad [0 OCHOBHBIM pa3liejaM MOJICKY-
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. /|1 ycnemHoro u3ydeHus TUCIHILIMHBI HeOOXOAMMBI 3HaHUS IIKOJIBHOTO Kypca Qu3u-
K{, OCHOB MAaTe€MaTU4YeCcKOro aHajau3a W MexaHuku. OCBOCHHME JUCUUILUIMHBI HEOOXOAUMO IS
U3yUYEHHsI IPYTUX pa3fenioB oOmei pusuku, a Taxke aucuuiuimH: «KOHIenus COBpeMEHHOTO
€CTEeCTBO3HaHUA», «[epMOANHAMUKA, CTaTUCTUYECKask (PUUKAy.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH POrpaMMBbl.

N3yuenne naHHOW y4yeOHOW MUCHMILIMHBI HaIpaBieHO Ha (QopMupoBaHUE y o0Oydaro-
nmxcs oOIeKynpTypHOU 1 obenpodeccuonansHoii kommereHmil (OK, OITK):

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




Ne Nupekc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI
. | KoMIe- KOMIIETEHINH 00yYaroImuecs 10JIKHbI
" | TeHIUM (um e€ yacTth) 3HATH YMeTh BJIA/IETh
2 | OIIK-1 | cnocoGHOCTBIO K TEOpPETUYECKHE IPUMEHSTh HaBBbIKAMHU U
OBJIA/ICHUIO 0A30BBIMU | OCHOBBI, IOHATHS, | 3aKOHBI (PU3UKH | METOJAMH
3HAaHUSAMM B 00J1aCTH | 3aKOHBI U METOABI | AJISl pEIICHUS peleHus 3a-

MaTEMaTHKH U eCTe-
CTBEHHBIX HAYK, HX
WCIOJIb30BAHUIO B
npodecCuoHAIbHON
JeSTEIIbHOCTH

UCCIJIEIOBaHUM €CTECTBEHHO- Jla4 110 OCHOB-
MOJIEKYJISIPHOM HAy4YHBIX U T€X- | HBIM pazjienam
(GU3UKK; TPAHULBI | HUYECKUX 3a/1a4 | MOJIEKYJISIp-
MPUMEHUMOCTH HOU Qu3uKU

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

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

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

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 3aHATHUSA)
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MKP), sx3amen 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yaeOHOTo (TeOpeTHIECKOro) MaTepuaa 10 10
BeinonHenne TBOpYECKUX, KOHCTPYKTOPCKUX
Y UCCJIeIOBATENLCKUX 3aIaHUH, YTITYOJISIOIINX 2 2
U pacIIUPSIONINX JIEKIIMOHHBIN MaTepua
Pemenue 3a1ay mo MOJEKyIsIpHON (pru3nke 7 7
KoHnTpoJib:
IloAroToBKa K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh | Yac. 144 144

B TOM 4HcJie KOHTAKTHas padoTa 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) AMCUUIUIMHBL, U3y4aeMble B 2-M_ CEeMeCTpe:

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

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

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

TBEpAbIC Tela

Hmozo no oucuyunnune: 32 64 - 19

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

tus, CPC — camocrositensHas paboTa CTyaeHTA.

(*) — JIaGopatopHbIe 3aHATHS MMPOBOAATCS Kak OTAeabHas yueOHas auciuruinia: b1.5.10 «O6-

i PU3NYECKUI TPAKTUKYM.

2.3. Conep:xanue pa3ieyoB (TeM) TUCHUILINHBI:

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

®opmMma
HanmenoBanue
Ne Coneprxanue pasnena (TeMbl) TEKYIIETro
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1 MounekyisspHO-KUHEeTHYeCKas Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3onpoueccsl.
VYpasaenne MenaeneeBa-Knanelipona. 3akoH Jlanb- Y CTHEIH
ToHa. MoJsipHast Macca CMeCH. ompoc,
2 . OcCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KUHETUUECKON TECTH-
WUneanbHbii
ras TEOPHUH UJICATBHOTO Tasa. 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 TEPMOJAMHAMUKU. PacueT u3MeHeHus SHTpo- JIOMAIITHETO
MU B MIpoOIeccax UIEaIbHOI0 ra3a, IPU HarpeBaHUU 3a1aHus
Y TUIaBJICHUMU.
12 Terumosas mammna. Iuka Kapuo. Teopemsr Kapho.
Xo0a01uIpHAs MAILIMHA.
13 Peanbhble ra3el. Kputnueckoe 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 JlaBnienye Mo HCKPUBIEHHOH MOBEPXHOCTBIO K- | nomarHero
koctu. @opmyna Jlannaca. KanunnsipHele siBieHus. 3ananus
16 Kpucrannuueckue TBEpABIE TENA U UX TEIIIOEM-
KOCTb. Pa30BbIE NEPEXOBI IEPBOTO U BTOPOrO POJA.
VYpasuenue Knaneiipona — Knaysuyca. /luarpamma
COCTOSIHU.
2.3.2 3aHATHA CEMUHAPCKOTO THMA.
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.
€abHBII i
s KMHETUYECKOW TEOpUH UI€aTbHOTO rasa. TectupoBanye.
6. |8 BHYyTpeHHssI SHEPTHS HIEATHLHOTO rasa. IIpoBepka
CpenHsist KBapaTU4HAas CKOPOCTb. AOMAaNIHEro
Bapomerpnueckas GopMyna. Sajatps
8. Pacnpenenenue bosnbimana.
9. Pacrnipenenenne MosieKyi raza o cKopocTsim
(pactpenenenue MakcBesuia).
10.

[TucbmMeHHast KOHTpOJIbHAs paboTa.




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

VYpaBHenue Ban-nep-Baanbca.

27. Kunkoctu. I1oBepXHOCTHOE HATSKEHUE.
ITIoBEpXHOCTHO-aKTUBHBIE BELIECTBA.

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

YcTHBIN ompoc.

28.  |Peanbupie raspl, |[HABJICHHE IO HCKPHBICHHON OBEPXHOCTHIO TecTupoBaHue.
JKUIKOCTH xuakoctu. Popmyiia Jlamnaca. IIpoBepka
29.  |TBepnusble Tena Kanumisipsl. JOMAILIHETO
30. Tsepapie Tena. 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 JTaOopaTOpHBIC 3aHATHS HE MpeaycMoTpeHsl. OaHako,
OJTHOBPEMEHHO C JICKIIUSAMH U CEMHUHAPCKUMU 3aHATUSIMU 110 MOJIEKYJISIPHON (DU3HKE MPOBOIAMT-
cst oot puzmueckuii mpaktukyM (b1.5.10), KOTOPBIN BBIEIEH KaK OTAEIbHAS CAMOCTOSTENb-
Hasl yuyeOHas TUCIUIUINHA.

2.3.4 IlpumepHast TeMaTHKAa KYPCOBBIX PadoT (IIPOEKTOB).

KypcoBbie paboThl — He IPEAYCMOTPEHBI.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecTeYeHusl AJIsl CAMOCTOATEIbHONH pPadoThl
00y4YaAIIUXCS M0 TUCHHILINHE (MO1YJII0).

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

Ne Bun CPC o
10 BBITOJIHEHUIO CAMOCTOSITEIIbHON paboThI

1 2 3

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

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

KoHcTpykTOpckux [2011.

U MCCleoBaTeNb- (2. Marepuaisl B 3JIEKTPOHHOM BHJIE B CPEJie MOYJIHOTO JMHAMU-
CKHUX 3aJaHHi yeckoro o0ydyenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru
(napOpMAaIHs IO TeopuH perieHus n3odperarenbekux 3anad (TPU3)
JUISL pa3BUTHSI TBOPYECKUX CIIOCOOHOCTEH).

3. MeTtoauueckue yKka3aHusi K CaMOCTOATEIbHON padoTe CTy1eHTa
JUTSL BBITIOJIHEHHSI TBOPYECKUX 3aJIaHUMH 10 PEIICHUIO H300peTaTeib-
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. MarepwuaJibl B 3JICKTPOHHOM BHUJIE B CpeJie MOYJILHOIO IMHAMHU-
yeckoro o0y4denust Moodle KyoI'Y na caiite http://moodle.kubsu.ru
(mpuMepsI peleHus 3a1a4 U KpaTKue PEeKOMEHIAINH 110 UX pellie-
HUIO).

Y4eOHO-MeToInYeCKHe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YuCIIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npengocraBnstoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JList AL ¢ HapyEHUs MU 3PEHMS

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig nu1 ¢ HapyIIeHUsMH OIIOPHO-BUTATEIBHOTO alapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTa 00Yy-
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 % marepuanga BEIHOCITCS ISl CAMOCTOATENBHOTO M3ydeHUs. YacTh JEKIIMOHHBIX
3aHSATHA MPOBOMATCS B CIEIHMATU3UPOBAHHON ayTUTOPHH C MPUMEHEHHEM MYJIbTHMEIUHHOTO
IPOEKTOpa B BUJIE yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsICHEHUN HOBOTO MaTepuaa
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UCIOJNIB3YIOTCS MPOOJIEMHOE U3JI0KEHNE MaTepHaiia U nouckonas 6ecena. Ilo ocHOBHBIM pasje-
JaM JMCUUIUIMHBI BBINYLICHO ydeOHOoe u3naHue «MomnekynsipHas (HU3UKa: TEKCThI JIEKLUN»,
uMmerotieecss B omonuoreke Kyol'Y. CryaenTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKe U B
AJIEKTPOHHOM BHJIE Ul O3HAKOMJIEHUS M M3ydeHus. biarogaps 3Tomy cokpalaercss BpeMms Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO TMO3BOJSET IOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI M HATJISZHBIE TTOCOOMS, 00CYKAaTh COBPEMEHHbIE TOCTH)KCHUSI HAYKH U TEXHUKH, pa30ou-
paThb KOHKpETHbIE MPOOJIEMHbIE CUTyallud U M300peTarensckue 3aaadu. Kpome Toro, B KOHIE
KQ)KI0r0 JIEKLMOHHOIO 3aHSTHUS CTYACHTAaM IPEAJIaratoTcs sl BBIIOJIHEHUS] TBOPUYECKUE, KOH-
CTPYKTOPCKHE M HCCIIE[OBATEIbCKUE 3a/laHus, YTIIyONsIoIMe U PaCUIMPAIONINE JEKIMOHHBIN
MaTepHal, pa3BUBaIOIINe HHHOBALIMOHHOE MBIIIUICHHE U (paHTa3MIO, a TAKXKE yMEHUe paboTath ¢
MPUBJICYCHHUEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJIOTUN AJIsl MOMCKa y4eOHBIX MaTepua-
noB B cetu MHTepHeT. 3ajaHusl OCHOBAHbl Ha COBPEMEHHOM TEXHOJIOTMH TBOPYECTBA — TEOPUHU
pemeHus: n3obperarenbckux 3anad (TPU3), u pe3ynbrarhl BBHIOTHEHUS STUX 3aJlaHUA 00CYXK-
JTAIOTCS Ha CIAEAYIOUIEH JIEKIIUH WM CEMUHAPCKOM 3aHITHH.

HudopMainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU IPEICTaBICHbl TaKXKE CPEeNol Mo-
IyJIbHOTO AuHaMu4eckoro ooyuenusi Moodle. Ha caiite Moodle Ky6I'Y co3nman 3nmeKTpoHHBIH
Kypc «MonekynspHas ¢usuka g OTDy» ans obecnieueHUs UHTEPHET-MOAIEPKKH 00yUeHUsI.
CryneHtaM JOCTYIHBI CIEAYIOLUIME y4eOHO-METOIWYECKUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIEKTHI JIKIIHA, IPUMEPHI PEIIeHUs 3a/1a4, ONUCaHusl 1abopaToOpHBIX paboT ¢ peKOMEeHa-
IUSAMHU 110 MX O(OPMIICHHUIO U 3aIUTE, TECT, IEPEUHU Y4EeOHON JUTEpaTyphl U 3K3aMEHAMOH-
HBIX BOMPOCOB, HH(MOpMAIKs O PAllMOHATBHBIX MpUEMaxX 3allOMHUHAHUs y4eOHOro MaTepuasa u
OBICTPOMY KOHCIIEKTHPOBAHMIO, MaTEPHUAIIBI ISl pA3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.

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

JlabopaTopHble 3aHATHS (BbIIEJICHHbBIE B OTJCNbHYIO YUEOHYIO TUCHUIUTHHY — «O0muit
¢bu3nuecknil MpPakTUKyM») MPOBOJATCS B CHELUATU3HPOBAHHONW J1aOOpAaTOPHH MOJIEKYISIPHOM
¢u3uku Ha naboparopHbix yctaHoBKax JIKT rpynmnamu cTyieHTOB U3 2 4elOBEK.

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

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

JUid M1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPENYyCMOTPEHA OpraHu3aLus
KOHCYJIbTAIMH ¢ NCIOJIb30BAaHUEM 3JIEKTPOHHOMN 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/1aY;

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

HpOMC)KYTO‘-IHaH aTTeCTalusA:
— OK3aMCH.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 Ipumepbl KOHTPOJbLHBIX BONPOCOB IO pa3aeiaM y4eOHO# mporpamMmbl (a1
YCTHOTO OTpoca).

Paszoen 1. Hoeanvuwiii 2as.

Onuimure IpoCcTEMIyI0 MOJENb BELECTBA — UCAJIbHBIH ras3.

Kakue ymporienus aenanuch pu BeIBoje 6apoMeTpuueckoi popMysibl?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOmbsicHuTe HU3NUIECKUN CMBICT pacupeneneHus bonbimMana.

KakoB ¢uzndeckuii cMbICi GYHKINHU pacipeAeaeHns MOJIEKYJ 10 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[TpuBenuTe nprMepbl UCIOIB30BaHUS BaKyyMa B TEXHUYECKUX YCTPOUCTBAX.

B 4ém cymnocTs siBienuit nepenoca? KakoBbl OHM M MIPU KaKUX YCIOBHUSX BOZHUKAOT?

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

UYro HazpBatoT Kod3ddunmentom nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
apaMeTPOB OH 3aBHCHUT JIJIs Ta30B?

Kak BS3KOCTb Ia30B 3aBUCHUT OT TEMIIEPATYPhI?

Pa3zoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Oosblie TemmoéMkocT Cy?

YTo mpoucxoauT ¢ TeMIEpaTypoil ras3a, €Ciid OH pacIIUpseTcs NP MOCTOSTHHOM JlaBJie-
HUU?

YTo nMpoucxoauT ¢ TEMIIEpaTypoil ra3a, €clii OH paciiupsiercs aauadarnyecku?

B nmuzenbHOM nBHTaTeNe BO3AYX MOABEPIaeTCsl OUYEHb CHIBHOMY M OBICTPOMY CXKATHIO.
st uero sTo nenaercs?

Kakne KOHCTPYKIMM «BEUHBIX ABHUraTelei» «CO3/aHb» M0 3aKOHAM MOJIEKYJISIpHOH (u-
3UKU?

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

OOBsicHUTE pa3TUYMe SKCIEPHUMEHTAIBHBIX HM30TEPM M H30TEPM, COOTBETCTBYIOIIHMX
ypaBHeHUI0 BaH-nep-Baanbca.

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

[Touemy y Bcex BeHIECTB MOBEPXHOCTHOE HATSHKECHHE YMEHBIIACTCS C YBEIMICHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTO OTMEPSAIOT KalUIIMU. SIBISeTCS JM 3TO JOCTATOYHO TOYHOU
Mepoit?

Yro Takoe «OMMETauD» U T'JIe OH IPUMEHSIETCs?

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

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

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

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

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

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

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

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

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

(130 [Ta/(xr-K). 328 Tar/(kr-K). 445 Jik/(kr-K). 470 Jix/(kr-K). 520 [T/ (kr-K).)
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4.1.3 [Ipumep KOHTPOJIbHOI PAadOTHI A1 CEMUHAPCKOIO 3aHATHS.

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

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

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

4. Ionaras TemrepaTypy BO3ayXa, MOJIIPHYIO MacCy M YCKOpEHUE CBOOOTHOTO MaJCHUS
HE 3aBHCSIIMMH OT BBICOTBI, ONIPEICIINTh, Ha KAKOW BBICOTE HaJ YPOBHEM MOPS IJIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HA YPOBHE Mops B 2 pa3a. Temmneparypy Bo3IyXa MPUHSATH PaB-
Hoii 0 °C.

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

4.1.4 Ilpumepsl 3a1a4 JJIs IOMAILIHEH cAMOCTOATEIbHOI padoThI.

1. B 6amnone, 0668M koToporo 0,25 M°, HAXOAUTCS ra30Bas CMECh, COCTOSMAsA U3 Yrie-
KHCJIOTO ra3a u mapoB Bonbl. Temmneparypa cmecu 327 °C. Uucno MOJIEKYN YIIIEKHUCIOTO rasa
N1 = 6,6 -10%%, uncno monexyn napos Boasl N2 = 0,9 -10%!. Berunciuts 1aBieHne 1 MONSPHYIO
Maccy ra30BOi CMecH.

2. Kakas gacts monekyn cepaucroro anruapuna (SO2) nmpu temmeparype 200 °C o6na-
JaeT CKopocTaMH B nipenenax 420—430 m/c?

3. OmnpenenuTh KOJUYECTBO TEILIOTHI, KOTOPOE HYXKHO MepeiaTh 7 KT BOAOPOIa IS TOTO,
YTOOBI ra3 YBENUYHII CBOW 00BEM MPH MOCTOSTHHOM JIaBJIEHUU TaK, YTO €ro TeMIleparypa MOBbI-
cunace Ha 200 °C.

4. Ha pucyHKe TIOKa3aH IHKJI, MPOBEIEHHBIN C HIcaTb-

HBIM 0JHOaTOMHBIM Tazom. Haiitu KIIJI mukoia. 320 ........ 2
5. IIpu xakoM 1aBJIEHUU JOJKEH HAaXOIUTHCSI KUCIOPOJ 200}

B konnuectBe 100 mounb, yTo6s! ipu Temneparype T = 320 K on

zaanMan o6bem 0,1 M>? 3ajmauy pemmTh, paccMaTpuBas KHCIO- Po [ i3

pOJ KaK: a) MJieaJIbHbIN ra3; 0) peanbHbIi ra3, Mo UHHIIOIUICS 0 Vo 2Vo 3V V
ypaBHeHUIO0 Ban-nep-Baanbca. [lonpaBku Ban-nep-Baanbca qis
kucnopona pasusl: @ = 0,137 H Mm*moms?, b = 3,17-10 ~° mM%/mos.

6. Terutoémkocts TBepaoro tena npu temmeparype T > 273 K mMoxeT ObITh BBIYUCICHA
0 SMIUpUYEcKoil Gopmyne C€ = a + bT. [l anmroMuHHS BEIHYMHBI 8 U D paBHBL
a = 766 JIx/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTu u3sMeHeHHe SHTPONHH MPU HATPEBAHUU ANTIO-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CriupT Mo KarisiM BBITEKAeT M3 COCyla Yepe3 BEpTHUKAIbHYIO TPYOKY BHYTPEHHHM
nuamerpom d = 2 mm. Karu otpeiBaroTcst uepes Bpemst At = 1 ¢ oana mocie apyroi. Yepes ka-
Koe Bpems t BeiTedeT Mmacca M = 10 r cniupta? J{namerp meiiku Karmid B MOMEHT OTpbIBa CUH-
TaTh PaBHBIM BHYTpEHHEMY quameTpy Tpyoku. s cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpuYeckux 3ajanuii Ha ocHoBe TPU3 (koHCTpyKTOpCKOH U
TeXHUYeCKOH HANPaBJIEHHOCTH) AJIsl CAMOCTOSITeIbHOH PadoThI.

1. I'a3-paboTHHUK.

OO6b1YHO pabounii OpraH TEXHUUECKUX CHCTEM BBINIOJHEH U3 TBEPOTO Teja, HallpuMep, y
HKCKaBaTOpa — KOBII, Yy TpamBas — Kojeco. (PaGoumii opraH — 3TO 3JIEMEHT, BBINOJIHSAIOLINNA
TJIABHYIO MOJE3HYI0 (QYHKITUIO TEXHHYECKOM CUCTEMBI U K KOTOPOMY B JaHHOUW CHCTEME ITOJBO-
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nutes sHeprus.) IIpuBenure npumepsl yCcTpoOHCTB, B KOTOPBIX PA0OYMM OPraHOM SIBISIETCA T'as.
KakuMm 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opra u3 raza?

2. BeicoTa 31aHus.

Kak usmeputpb BbICOTY 3/1aHuUs C oMol Oapomerpa? Mcnonb3ysa uzsectHslii B TPU3
meron Po6unszona Kpy3o, BbIIBUTE CKpBIThIE (HEOUYEBMJHBIE, HOBbIE) CBOMCTBA OapoMeTpa U
npemioxkuTe 10 pa3HbIX CIOCOOOB OMpeAeTICHUS BBICOTHI 3/IaHUSI.

3. [IpuGopsl AJ151 M3BMEpPEeHHUsI 1aBJIeHUsI.

B «cwibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddextsl. UTo Takoe
«pusnueckuit r3pdexr»? B TPU3 cymecTByeT crneruann3upoBaHHBIA yKa3zaTeldb (PU3NUECKHX
3¢ dexToB U sABIeHUH 1 n3odperareneit. [lo marepuanam cetu HTepHET M3ydynTe pa3inyHble
KOHCTPYKLIUU ITPUOOPOB JUIsl U3MEPEHUs AaBIEHHs: MAaHOMETP, AU depeHnaIbHbI MaHOMETP,
BaKyyMMETp, OapoMeTp, AaTyuku JaBieHus. CocTaBbTe CIHUCOK (U3NUEcKuX 3P PEKToB, HA OC-
HOBE KOTOPBIX Pa0OTAIOT 3TH NPHOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Vcnonb3oBaHue mycToThl (BaKyyMa) BMECTO BEILECTBA — 3TO OJMH M3 3aKOHOB Pa3BUTHUSA
TEXHUYECKHUX CHUCTEM W OJHMH M3 M300peraTenbckux mpuéMoB. Habepute B 1t000# MOMCKOBON
cucreMe B VIHTepHETe cl0Ba «BaKyyMHBIN», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIUCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUM C UCIIOJIB30BAHUEM BAKyyMa.

5. Camoe/IbHBII KaJ0puMeTp.

Hcnonb3ys BelECTBEHHO-IIOJIEBBIE PECYpPChl (2 UMEHHO HAJCHUCTEMHBIE, «KOIECUHBIE)
pecypchl BELIeCTBa), CKOHCTPYUPYITE U U3rOTOBBTE CAMO/IENIbHBIN KaJIOPUMETpP U3 IJIAaCTUKOBON
OyThuUIKM 1,5 11 1 aNfOMUHMEBOW OaHKHU U3-T10]] Ta3UpOBaHHON BO/bI 00bEMOM 0,33 1.

6. CocTrosinus BemecTsa.

Ucnone3ys usBectHolil B TPU3 «MeTox uncinoBoit ocu», pa3MecTUTE Ha OCU U3BECTHBIE
arperaTHble COCTOsIHMSI BeulecTBa. [lo kakoMmy mapamerpy OHHM pacrojiaratoTcss Ha ocu? Bos-
MO’KHO, Y Bac OyneTr Heckosibko BapuaHTOB oceid. KakuM cOCTOSIHUSAM BEIleCTBa COOTBETCTBYET
«HOJIbY», 00JIACTh OTPULATEIbHBIX U MAKCUMAJIbHO MOJIOKUTEJIbHBIX 3HAUEHUH?

7. MMKpPOCKON U3 KAILJIM BOAbI.

B 00BIYHOM MUKPOCKOIIE JIMH3bI N3TrOTOBIIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MUKPOCKOII U3 Karuiy Bobl? [103BosIsIeT in yBenMueHne TaKoro MUKPOCKOIa YBUJIETh OpOYHOB-
CKO€ JBM)KEHHE, HallpuMep, YacTHIl akBapeiabHON Kpacku (Tymu) B Bojae? Kakue HemgocTaTku
UMEET ITOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByer paszaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX chcTeM. KakuM 3aKkOHaM COOTBETCTBYET TAaKOM MUKPOCKOIT?

8. Boaa B peuere.

Vcnonb3ys 3HaHUS 10 MOJIEKYJISIPHOH (pu3nKe U U300peTaTeabcKue NpuéMBbl, U3BECTHBIE
u3 TPU3, npemnoxkute 10-20 pa3HbIX criocoO0B TPAHCIIOPTUPOBKH BOJIBI B PEIIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMM.
[TepedyeHs BOMPOCOB, BHIHOCUMBIX Ha IK3aMEH:

1. 3akousl wuneanbHoro rasa. BreiBon ypaBHenuss MenneneeBa-Kiamnelipona. 3akoH
ABorajnpo. U3omponeccer (Gpopmynsl u rpaduku). BeiBon 3akona JlansTona. MonspHas Macca
CMECH.

2. JlaBnenue ra3za. BeIBoJ OCHOBHOTO YpaBHEHHS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUU HICAIBHOTO ra3a U CpeaHEed KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTENEHsIM CBOOO/IbI.

3. Bemox 0apomerpudueckoii ¢Gopmyinbl. BeiBon pacnpenenenus bosbiivana. OrmbIT
[Teppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI raza Mo cKopocTsM (pacmupeneneHue Makcsemia). Guznde-
CKUH cMbICT (QYHKLMU pacrpeaenaeHus. Y cioBue HopMupoBkH. Hanbosee BeposTHasi CKOPOCTh U
3HayeHue QYHKIUHU pacrpeaeaeHus Ipu 3Toi ckopocTH. DyHKIKS pacipeeleHust s OTHOCH-
TEJIbHOM CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EPHI IIaHEeT.
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5. DddexTuBHBIC TUaMETP U CEUCHHE MOJICKYJbl. BeiBO hopMyi miis cpenHei JIMHbI
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. Bnyrpennee tpenue. ®opmyna HeroTona. Kunemarndeckas u AMHaMu4ecKasi BA3KO-
ctu. TermonpoBoaHoCTh. 3akoH Dypbe. CBsA3b MEXTy KO3 PHUIIMEeHTaMU TIepeHoca.

8. BuytpenHss sHeprus kak QyHKUuUs cocTosiHMs. [lepBblii 3aKOH TEPMOAMHAMUKU U
ero paznuuHbie GopMynupoBku. BeiBog popmynel s paboTsl raza. [IpuMenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKH K U30IIPOLIECCaM.

9. Kiaccuueckas TeopHs TEINIOEMKOCTH MI€IBHOTO Traza. MoJsipHast U yAenabHast Tel-
JOEMKOCTHU U CBSA3b MEX1Yy HUMHU. TennoéMKOCTH IIpH MOCTOSTHHOM JaBlIeHUH U oObeme. BriBoa
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. DU3MUecKUil CMBICT Ta30BOM MOCTOSHHOU R.

10. Anuabatudeckuid mporecc. BeiBoa Tpex dopmyn st aguadbarel. CpaBHEHUE ajua-
0aTUYEeCKOTO U M30TEPMUYECKOT0 MpoLeccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
YECKOM IIpoLiecce.

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

12. OGpatumbie u HeoOpaTHMbIe Tporecchl. [IoHATHE SHTPONHMK TEPMOJUHAMUYECKOM
cuctembl. CBoiicTBa s3HTponuu. Bropoii 3akon tepmogunamuku. @opmyna bonsimana. [Hopsaaok
u Oecniopsiiok B mpupoae. Tperuil 3akoH TepMOAMHAMUKHU. Pacyer konmdecTBa TEMJIOTHI Yepe3
SHTPOIUIO.

13. Pacyer n3aMeHEeHHs SHTPOIHH B MPOLECCAX MACATHHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U IUIABJICHUH.

14. [uxnmuueckue nporneccel. Teropas mammna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsr Kapno. Paznuunbie ¢hopMynupoBKH BTOPOTro 3aKOHA
TEPMOAMHAMUKHU. XOJIO0WIbHAS MalIMHA.

15. Peanbuble ra3el. M3otepmbl peanbHoro rasa. Haceimennsiii nap. Kputuueckoe co-
cTosgHue. Kputnueckue napameTpsl.

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

17. Dddexr dxoyns — Tomcona. @usmdeckas cynHocThb. Juddepenumnanbubii kod3¢-
¢urment Jxoyns — Tomcona. [luddepeHumanbHblii 1 MHTErpanbHbIi AP GEeKT. DHTANbIuUS.
TemmepaTypa UHBEPCHH.

18. CBobGoanast ’HEprus kak GpyHKuus coctosHus. Tpu GopMymupoBKu it K03 duiim-
€HTa MMOBEPXHOCTHOr0 HaTskeHus. OnbIT [1nato. 3aBucUMOCTh K03 GUIIEeHTa TOBEPXHOCTHOTO
HaTsDKEHHS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

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

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTBIO XUAKOCTH. BoiBoN hopmyssl Jlamna-
ca. Yactuele cnyyau. Kanmnspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KallUJUISpPE.

21. Cummerpus KpuctayuioB. 4 tuma kpuctaioB. JledexTs! B kpucramiax. Kinaccuue-
CKasi TeOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rosonra u [Itu n [xoynsa — Konmna.

22. daza. Pa3oBoe paBHOBecue. Pa3oBble Mepexoabl NEpBOro U BTroporo poaa. Ilomu-
Mopdu3M. YCIOBHS KUTIEHUS, TUTaBJIeHHs, cyOonuManun. Y paBHenne Knaneitpona — Kiaysmyca.
TpoliHas To4ka. JluarpaMMa COCTOSIHUM.

DKk3aMeH no aucuuiuinHe «MosnekynspHas (pu3nka» NpoBOAUTCSA B MHUCbMEHHON (opme
1o OmieraM, yTBEP)KJIEHHBIM B YCTAHOBJICHHOM MOPSJIKE.

PexoMennyercs cienyromue KpUTEPUN OLIEHKH 3HAHUM.

O1eHKa «Hey10BJIETBOPUTEIBbHO» BBICTABIIAECTCS B TOM CIydae, €ClId CTYIEHT JEMOH-
CTpUpYET:
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- He3HAHUE OCHOBHBIX 3aKOHOB, (hOpMYJI, TOHATHH M TEPMUHOB Y4eOHOU TUCIIUIUTHHEL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHaa.

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

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

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

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

- IMEIOT KpPaTKUE OTBETHI TOJIBKO B paMKaX JEKIIMOHHOTO Kypca;

- IPUBOST HEYETKUE POPMYIUPOBKU (PU3NICCKUX IMOHITUN U 3aKOHOB;

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

O1eHKa «XOPOII0» CTABUTCS CTYIEHTaM, KOTOpPbIE IIPU OTBETE:

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

- YCBOWJIM OCHOBHYIO M Han0OoJiee 3HaYUMYIO JTOTIOJIHUTEIILHYIO JINTEPATYPY;

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

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

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

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

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

- M3JIAraloT MaTepua JOTHYHO, MOCIIEI0BATEIILHO, PA3BEPHYTO U YBEPEHHO;

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

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNal0T MaTeMaTH4eCKHe BBIBOIBI GU3NUYECKUX (HopMyT,;

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

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

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

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

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

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

JI71st TUTT C HApYIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

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

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

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

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
TSI OCBOEHMSI THCHUTIINHBI (MOTYJIsI).

5.1 OcHoBHasi TUTEpaTypa:

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

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

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

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

5. Kukoun A.K. MonekynsapHas ¢usuka: yued. nmocodue Ay CTyIeHTOB (U3UUECKUX CIEIH-
anpHocTel By30B / A.K. Kukonn, U.K. Kukoun. — CII6.: Jlans, 2007.

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

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

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

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

3. Xyxa M.A. MonekynspHas ¢usuka: abopatopasie padotsl / M.A. XKyxka, E.H. XKyxa,
I'.I1. Unbuenko. — Kpacuoxap: Kybanckuii roc. yu-t, 2014.

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

5. Tenecuun B.P. MonekynsipHas ¢usuka. [D1eKTpoHHBIA pecypc]: yueO. mocobue — Diek-
TpoH. naH. — CII6.: Jlanb, 2009. — 368 c¢. — Pexxum moctyma: http://e.lanbook.com/book/391 .

6. ®wusuka. IlpakTukym no pemeHMIO 3aaad. [DneKTpoHHbBIH pecypc]: yueb. mocobue /
JIJI. TnagkoB [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryma:
http://e.lanbook.com/book/41013 .

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

8. Hponos N.E. 3amaun mo obmie pusuke: yaeOHOE mocoOue JJis BY30B. [ DIIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101 .

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

B oubnmuoreke KyOol'Y mmeroTcs ciemyroniue MepuoguvecKue W3IaHus M0 MPOQHUITIO
JUCIUITAHBL:

Buodusuxa.

B mupe Hayku.

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

JKypHau npukiiagHoil MEXaHUKU U TEXHUYECKOW (PU3UKH.

KypHan TexHHUECKON (PUBMKU.

N3Bectust BY30B. Cepus: @usnka.

WNuxenepHas Gpusmnka.

Menuuunckas Gpusuka.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

®usuka. PeeparuBusiii xxyprnain. BUHUTU.

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTepHET», HEOOXOAMMBIX /115l OCBOCHHS TUCIHUILIUHBI (MOTYJIs).

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

2. ®enepanbHblii 00pazoBaTenbHbIN mopTat — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

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

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

6. Pazgen mo monekymnspHoi (usmke U TepMoaUHAMUKE YueOHO-00pa3oBaTeabHOU (u-
3UKO-MaTreMaTnueckoi oubmmotexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexumu no pusuke aast BY3os — URL: http://physics-lectures.ru/.

8. Paznmen «TepmoanHamuka u ctarusnka» obOpazoBarensHoro npoekra A.H. Bapruna
«DusuKa, XuMHUs, MaTeMaTUKa CTyJIeHTaM U MKoibHuKamM» — URL:
http://www.ph4s.ru/book _ph_ob_termo.html.

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

10. Caiir KyoI'Y cpeasl MomynpHOTO auHamudeckoro obyuenums Moodle — URL:
http://moodle.kubsu.ru.

7. MeTtoauveckne yKazaHusi AJs1 OOyYAKOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(Mopy.Jisi).

B yueGHOI AMCUUIIIMHE MTPETyCMOTPEHBI JIEKIIMOHHBIE U CEMUHAPCKUE ayJAUTOPHBIE 3a-
HATHUS. J{715 JOCTHKEHUS BRICOKMX PE3YIbTATOB O0YUECHHsSI CTYJACHTY HEOOXOANMMO 3HATh TPUEMBI
OBICTPOro KOHCHEKTUPOBAaHUsI yueOHOro Marepuana M ero 3pQexTuBHOro 3anmomMuHanus. WH-
dopmarus 06 >TuX npuémax umeetcs B cetr MuTepHeT u Ha caiite Moodle KyoI'Y (B meronu-
YECKMX MaTepuaiax K yueoHou nucuuruae «Monekymsipaast ¢usnka 1t DTDy).

JIJis yCHeIIHOTO OCBOCHHMSI AUCIUIIINHBI « MOoJeKynspHas GU3NKa» MPU CAMOCHOAMeNb-
HOUl pabome CTYIEHT J0JKEH UMETh:

1) KOHCHIEKT JISKIHiA B OyMa)KHOM WUJTU SJIEKTPOHHOM BH/JIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a7a4 B COOTBETCTBUU CO CITUCKOM JIMTEPATY-
PBL;

3) TeTpanp s CEMUHAPCKUX 3aHSATHH.
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CryneHTy HEOOXOAMMO CHCTEMaTHYeCKH paboTaTh B TEUEHUE CeMecTpa MO H3yYCHHIO
TEOPETUYECKOr0 MaTepuajla U OCBOCHUIO TUTIOBBIX MPUEMOB PEIICHUS 33134 110 (PU3HKE.

CoBpeMeHHbIH BBITYCKHUK BY3a JOJDKEH OBITh MOJATOTOBJIEH K TBOPUYECKON MHXKEHEPHOM
NeSITeIbHOCTH, a (PU3MKa SBISAETCS OJHOW U3 OCHOB HAyYHO-TEXHUYECKOTO mporpecca. [lostomy
JUISL Pa3BUTHUSL TBOPUYECKOTO MBIIUICHUSI, CHOCOOHOCTH K CaMOOOpPa30BaHUIO U B KAUeCTBE METO-
JUKH [TPaAKTUYECKOr0 IPUMEHEHUS TIOJYUEHHBIX Ha JIEKIUSAX 3HAHUN CTYJIE€HTaM PEKOMEHyeTCs
W3y4YeHUEe U MPUMEHEHHE TEOpUM pelieHus uzooperarenbekux 3anad (TPU3). B cBsa3u ¢ atum
KaKaasi JIeKIUsl 3aKaHuMBaeTcss TBopueckuM TPU3-3amaHmeM TeXHMUECKON HanpaBiI€HHOCTH,
CBSI3aHHBIM C JICKIIHOHHBIM MaTepHalIOM, HAYYHBIMU UCCIIEJOBAaHUSIMH WM 0Oy4Ye€HHEM B BY3e.
Bosmosxnsie pemenuss TPU3-3anannii 00CyKIal0TCsl HA OYEPEAHOMN JEKIIUH WM CEMHUHAPCKOM
3aHATUU U OTMEYAIOTCS CTYICHTHI, MPEUIOKUBIINE Haubojee MOoJHbIe U OPUTHHAJIbHBIE pelle-
Hus. Jlna BeimosnHenuss TPU3-3aganuii cTryaeHTaM HEOOXOAMMO HMMETh HayaJlbHbIE 3HAHUS O
TPU3. JIns 3TOro peKoMeHAYyeTCs CaMOCTOSTENIbHO: 1) U3y4uTh DJIEKTPOHHYIO KHUTY «BBeme-
nue B TPU3. OcuoBuble nousitus u moaxoasn» (http://www.altshuller.ru/e-books/); 2) uzyunts
Martepuanbl Bukunenuu, HaunHas co cioBa «TPU3y»; 3) npouects kuuru no TPU3 u3z 6ubiamo-
teku Kyol'Y; 4) moceruts cooTBeTcTByOomue TPU3-caiThI.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI YUeOHOU NEATEIbHOCTH CTY-
JICHTOB:

— TEOPETHUYECKYIO0 CaMOIOATOTOBKY K Y4YeOHBIM 3aHSATHSM IO KOHCIIEKTaM U y4eOHOM
JUTEpaTypeE;

— BBITMOJHEHHUE JOMAITHUX 33/1aHui (pelIeHre TUIIOBBIX 33]1a4 110 MOJIEKYJISIPHOU Qu3nKe
Y BBINOJIHEHUE TBOPYECKUX 3a/laHUM TEXHUYECKOW HAIIPABJIEHHOCTH).

Cpoxu 6vlnonneHuss 0OMawWHUX 3a0anuli; BBITIOJHEHHAs JOMaIIHAsA paboTa (perméHHbIC
3a/1aur) MPEJOCTABIISIIOTCS IJIsi MPOBEPKH MPEMOaBaTEI0 Ha O4YepeHOM (CienyromeM) yueo-
HOM 3aHSITHH.

B ocBoeHuu IUCHUIUIMHBI MHBAJIWAAMU U JHUIAMH C OIPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOTHUTEILHOE PAa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIOIUM MHJMBUIYaTN3alluid OOyYEHHUsS] U YCTAaHOBJIEHNUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy TpernojaBaTeieM W OOYyJaroIIUMCS WHBAIWIOM WM JHIIOM C OTrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

VYcnenHocTh OCBOGHHUS CTYACHTOM YU4eOHOM NUCIUIUIMHBI OTPAXKACTCs B €r0 petimuHee —
cymMMme 0ajuioB, KoTopas GOopMUpPYETCsl B TEUEHUE CEMECTpa IO Pe3yJibTaTaM BBIIOJHEHUS J0-
MaIIHUX paboT ¥ TBOPUYECKUX 3aJaHUI, TECTUPOBAHUS, KOHTPOIBHBIX padOT, YCTHBIX OMPOCOB U
AKTUBHOCTH Ha CEMUHAPCKHUX 3aHATHUSX.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NMPH OCYIIECTBICHHH
00pa30BaTeJILHOIO MPOLECca MO0 JMCHUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHCYnbTHpPOBaHUE MTOCPEICTBOM IIEKTPOHHOM MOUTHI.
2. Mcnonp30BaHue 2JIEKTPOHHOM Mpe3eHTauu Ha caiite Moodle KyoI'V.

8.2 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 00eCIIeYeHUsI.

1. Cpena MoaynbHOTO AMHaMHU4YecKoro o0yuenust Moodle.
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8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHBIX CUCTEM:

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

2. DnektpoHHas OubmuoTeuHas cucrema «Y HuBepcurerckas oudmuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas oubaroTewyHas cuctema u3narenscTa «Jlarby (https://e.lanbook.com/).
4. DnexkTponHas oubnuoreunas cucrema «fOpaiit» (https://www.biblio-online.ru/).

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIINHE (MOAYJII0).

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITIINHBI

Ne Bua pador
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuoHHble Aynutopusa 201c, ocHallleHHasi UHTEPAKTUBHBIM MPOECKTOPOM U
3aHATUSA MarHUTHO-MapKEPHOU JOCKOM.

2. Cemunapckue Aynutopus 230c, ocHallleHHasi MAarHUTHO-MAapKEPHOM JOCKOM.
3aHATHS

3. JlaGopatopHbie - (JIaboparopHble 3aHATUS B JAHHOW Y4eOHOW NUCLUILIIMHE HE
3aHATHS MIPEyCMOTPEHBI. )

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

5. | Texymuii KOHTpOIb, | Aynutopus 227c, OCHallleHHas IMEPEHOCHBIM IPOEKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEePHOM TOCKOH.
aTTecTanus

6. CamocTogTeabpHas Aynutopus 311c, ocHallleHHass KOMIIBIOTEPHON TEXHUKOW C MOJI-
pabota KJIFOUeHHeM K cetu MHTepHer.
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