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

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYACHTOB 0a30Bbl€ TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJIaX MOJICKYJISPHOHU (DU3MKH, a TAK)KE JaTh HABBIKHM PEIICHUS 3a1a4.

1.2 3agauu AUCHUILIMHEL.

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

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

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

— nmpuOOpPETeHHEe yYMEHUsS 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 B CTPYKTYpe 00pa30BaTeIbHOM NIPOrpaMMBbl.

HucuuruinHa «MosekyispHas ¢u3uka» OoTHOCUTCA K 0a3oBod yactu bioka 1 momyns
«O6mas gu3uka» ydeOHOro miaHa. s ycrenHoro n3ydeHus JUCIUIUTMHBI HE0OX0IMMBI 3Ha-
HUS LIKOJIBHOTO Kypca (PM3UKH, OCHOB MAaTEMAaTUYECKOI0 aHalIM3a U MexaHuku. OCBOeHUE Juc-
LUIUIMHBI HEOOXOUMO JJIsl U3Y4YEeHMsI APYTUX pas3AenoB oOuieil Gu3uku, a Takke AUCLMIUINH:
«KoHnenuus coBpeMeHHOro ecTecTBO3HaHus», «Mctopust u Meroponorus Gpusukm», «OCHOBBI
onoduzukm», «OCHOBBI MEIUIIMHCKOW (Qu3nkn», «TepMoauHamuKka, cTaTUCTHUYecKas (PU3HUKa,
¢du3nyeckas KHHETHKa», «MeToibl pereHus PU3NIeCcKUX 3a1au.

1.4 TlepeyeHb NMJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JMCHHUILIMHE, COOTHECEeH-
HBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHON MPOrPaMMBbI.

N3yuenne naHHOW y4yeOHOW MUCHMIUIMHBI HaIpaBieHO Ha (QopMHUpoBaHUE y O0Oydaro-
mmxcs oOIeKyIbTYpHBIX U obmenpodeccrnonanbubix kommereniuii (OK, OITK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINH 00yyaromuecs: 10JIKHbI
' TEHIUU (v €€ gacTH) 3HATh YMETh BJIA/IETH
1 OK-7 CMOCOOHOCTh IIyTU MOJIyYEHUSI | CAMOCTOSITENBHO | PUEMAMU
K CaMOOpraHu3aluu camoo0OpasoBa- | MMOJy4aTh 3HAHUS | 0OpabOTKU U
U CaMOOOpa30BaHMUIO | HUA U3 pa3IMyYHbIX CUCTEMATU3H-
HUCTOYHUKOB pOBaHUS
IIOJIyYEHHOMN
uHpopManun




Ne Nupekc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI
. | Komme- KOMIIETEHINH 00yJaroImuecs 10JIKHbI
" | TeHIUM (um e€ yacTth) 3HATh yMeTh BJIA/IETh
2 OIIK-1 | criocoGHOCTh UCTIONB- | TEOPETUYCCKUE | IPUMEHSTh 3aKO- | HAaBBIKAMH U
30BaTh B MPO(ECCHO- | OCHOBBL, IOHSI- | HbI (PU3UKHU AJIs MeToAaMHu
HAJIBHOW J€ATENbHO- | TUS, 3aKOHBI U peleHus ecte- peleHus 3a-

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

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

CTBEHHO-
Hay4HBIX

M TEXHUUECKUX
3a1a4

J1a4 10 OCHOB-
HBIM pazJiesiaMm
MOJICKYJISIP-
HOM (U3HKH

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnipenesieHne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0r11ast TPYA0EMKOCTh AMCIUILIMHBI cOCTaBisieT 4 3ad4. en., (144 yaca), ux pacmpezese-
HUE TI0 BUJaM padOT IPEICTABICHO B TAOHIIC.

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

KonTakTHas padora, B TOM 4ncie:
AyauTOpHBIE 3aHATHS (BCETro): 96 96
3aHsTHS JEKIMOHHOIO THIa 32 32
JlaGopaTopHble 3aHATHS - -
3aHATHS CEMUHAPCKOTO THUTIA 64 64
(ceMUHApBI, MPAKTUYECKUE 3aHITHS)
HWNnas koHTaKTHas padoTa:
Kontposs camocrosrensHoil padotsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MKP), sx3amen 0,5 0,5
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimonHeHne TBOpUECKMX, KOHCTPYKTOPCKHIX
U MCCJIEIOBATENbCKUX 3a/1aHU, YIITyOISIOMINX 2 2
Y paCIIUPSIONINX JICKIIMOHHBIN MaTepral
Penienue 3a1a4 o MoJIeKyIsipHOi pusnke 6,8 6,8
KoHTpoJb:
IloAroToBKa K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh | Yac. 144 144

B TOM 4HcJie KOHTAKTHas padoTa 98,5 98,5

3ad4. efl. 4 4




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 2-M  CEMECTpe:

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

1 WneanpHblii ra3 33 8 20 - 5
2 SIBnenus nepeHoca 22 6 12 i 4

B razax
3 TepmoannaMuka 33 10 18 - 5
4 PeanbHbIe Ta3bl, AKUAKOCTU U 26.8 8 14 i 48

TBEpAbIC Tela

Hmozo no oucuunnune: 32 64 - 18,8

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopasie 3aHs-
tust, CPC — camocrositenbHas paboTa CTyneHTa.
(*) — Monynb «O0mmit pusndeckuii mpakrukym» (b1.B.15) npoBoauTcs kak oTaesbHas y4eo-

Hasg AUCHUILIIMHA.

2.3. Conep:xanue pa3ieyoB (TeM) TUCHUILINHBI:

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

®opmMma
HanmenoBanue
Ne Coneprxanue pasnena (TeMbl) TEKYIIETro
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1 MounekyisspHo-KuHeTHYecKas Teopust. Moibs. Moisap-
Has macca. Yucino ABoraapo. M3onpoueccsl.
VYpasaenne MenaeneeBa-Knanelipona. 3akoH Jlanb- Y CTHEIH
ToHa. MoJsipHast Macca CMeCH. ompoc,
2 . OcCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KUHETUUECKON TECTH-
WUneanbHbii
ras TEOPHUH UIECATBHOIO ra3a. poBaHue,
IIPOBEpPKa
3 bapomerpuueckas ¢popmyna. Pacnpenenenne 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. IIPOBEPKA
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 [IpOIIECCaxX WUJI€aIbHOT0 I'a3a, 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 KU~ | 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 GopMyra. Sajatps
8. Pacnpenenenue bosnbimana.
9. Pacrnipenenenne MosieKyi raza o cKopocTsim
(pactpenenenue MakcBesuia).
10.

[TucbmMeHHast KOHTpOJIbHAs paboTa.




11. D¢ dexkTuBHBIE AMAMETP U CEYCHUE MOJICKYIIHI. .
12. CpeHss UTMHA CBOGOIHOTO MPOOETa 1 YHCIIo YeTHBIH onpoc.
SBneHus CTOJIKHOBEHUH. Bakyym. Tecruposane.
13.  |mepenoca Huddy3us B razax. 3akon Ouka. ngﬁzzfg é(:o
14, |Brazax Buytpennee tpenue. ®opmyna HeroToHa. saanus
15. TennonpoBoaHOCTh. 3ak0H Dyphe.
16. [MuceMeHHast KOHTPOJIbHAS paboTa.
17. Pabora ra3a. [1epBblii 3aKOH TEPMOJIUHAMUKH U
€ro MpUMEHEHHUE K U30IPOIECCaM.
18. TemnoeMKoCTh HEAIBHOTO rasa.
YpaBHenue Maiiepa.
19. AJnabaTudecKuii rmpoiiecc. .
20. [TonuTponuyeckuii mporiecc. YCTHEIH onpoc.
- TectupoBanue.
21. OHTponus. Bropoil 3aKkoH TepMOIMHAMUKH. 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. [IucbMeHHast KOHTPOJIbHAS padoTa.
26. PeanbHble ra3sl. Kputnueckoe cocTosiHUE.

VYpaBHenue Ban-nep-Baanbca.

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

VYcnoBusl paBHOBECHUS HA TPAHUILIE 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. Da3oBeie

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

32. ITucbMeHHast KOHTPOJIbHAs paboTa.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

B nanHO# yueOHOM aucrumiuHe J1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHbl. OIHaKo,
OJTHOBPEMEHHO C JICKIIMSAMHU U CEMUHAPCKUMHU 3aHATHIMH 110 MOJIEKYJISIPHON (PU3UKE MTPOBOIUT-
cs1 oOmuit puznyeckuit nmpaktukyM (b1.B.15), koTopsIii BbIENEH Kak OTAEIbHAs CaMOCTOSTEb-
Hasl y9eOHast AUCIUTUINHA.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.



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

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

Ne Bun CPC o
10 BBINOJIHEHUIO CAMOCTOSITEIIbHON paboThI

1 2 3

1. |[Ipopabotka Metoanyeckue yKazaHHs [0 U3Y4EHUIO TEOPETHUECKOro MaTepuara,
TEOPETUYECKOr0  |yTBEpKJEeHHbIe Kadeapoil paanodu3uKi U HAHOTEXHOJIOTUH, TPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.

2. |Bwimonnenue 1. Xyxa M.A. MonekynspHas (pu3nka: TEKCTHI JISKITUH (C 3a1aHus-
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 TEOpHHU pelieHus nzodperarensekux 3anad (TPU3)
JUISL Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

3. MeTtoauueckue yKka3aHusi K CaMOCTOATEIbHON padoTe CTy1eHTa
JUISL BHITIOJTHEHUS] TBOPUECKHX 3aJJaHU 10 pelIeHHIO H300peTaTesb-
CKHUX 3aJ1a4, YTBEpXKICHHbIC Kadeapor paarno(hu3uKi 1 HAHOTEXHO-
goruit, 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 MHBAJIUIOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) nmpenocTasistores
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.

Jl5i U1 ¢ HapyIIeHUsIMA OTIOPHO-BUTATEIFHOTO amnmapara:

— 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 OCBOCHHUIO TUCHUILUIUHBI «MonekymnspHas Qu3n-
Ka» UCIOJIBb3YIOTCS COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHHU:

- I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)Ie TEXHOJIOTHUH,

— npoGsieMHOe 00y4eHue.

Ha nexkunmu BoiHOcuTcs 80 % Martepuana, M3J0KEHHOTO B IpOrpaMMe JAUCLUILIHHBL.
Ocranbnbie 20 % marepuasa BEIHOCATCS JJIs1 CAMOCTOATENBHOTO U3ydeHUsl. YacTh JEKIIMOHHBIX
3aHATHI IMPOBOJATCA B CHeHI/IaHI/ISI/IpOBaHHOﬁ AyaAuTOpUH C IMPUMCHCHHUEM My.]'II)TI/IMe)II/II\/'IHOFO
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»,
uMmeromnieecss B ononuoreke Kyol'Y. CryaeHTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKe U B
AJIEKTPOHHOM BHJIE I O3HAKOMJICHMS M U3ydeHus. biarojaps 3Tomy cokpaliaercss Bpemsl Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO TMO3BOJSET IOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI M HATJISZHBIE TTOCOOMSI, 00CYKAaTh COBPEMEHHBIE JOCTH)KCHHUSI HAYKU U TEXHUKH, pa30ou-
paTh KOHKpETHbIE MPOOJIEMHbBIE CUTyallud U u3o0peTarenbckue 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, pa3BUBAIOIINEe HHHOBAIMOHHOE MBIIUICHNE U (paHTa3MI0, a TAK)KE yMEHUE paboTaTh ¢
MPUBJICYCHHUEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJIOTUN AJIsl MOMCKa 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 CIEAYIOUIEH JIEKIIMU 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-TMOAIEPKKH 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 3alUTE, TECT, NEPEUYHU y4eOHOM JIUTEpaTyphl U dK3aMEHALMOH-
HBIX BOMPOCOB, HH(MOpMAIKs O PAllMOHATBHBIX MpUEMaxX 3allOMHUHAHUs y4eOHOro MaTepuasa u
OBICTPOMY KOHCIIEKTHPOBAHMIO, MaTEPHAJIbl ISl pa3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyecknx (CeMHHAPCKHX) 3aHATUSIX PacCMaTpUBAIOTCS (PparMeHTHl TEOpHUH,
TpeOyIOIIME CI0KHBIX MaTEMaTHUYECKUX BBIKJIAJ0K, 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 3aHATHUS (BbIIEJICHHbBIE B OTJCIbHYIO YU€OHYIO TUCHUIUTHMHY — «O0muit
¢bu3nuecknil MPaKTUKyM») MPOBOJATCS B CHELUATU3MPOBAHHONW J1aOOpaTOPHHM MOJIEKYISIPHON
¢u3uku Ha naboparopHbix yctaHoBKax JIKT rpynmnamu cTyieHTOB U3 2 4elOBEK.

D¢ dekTuBHOCTh YUeOHON AEATEIIBHOCTU CTYIEHTOB OLIEHUBAETCS MO PeTMHIOBOI CH-
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).

HpOMC)KYTOLIHaH aTTeCTalusA:
— OK3aMCH.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 TlpuMepbl KOHTPOJILHBIX BONPOCOB /1JIs1 YCTHOT'0 ONPOCa Mo pa3jaejiaM y4eoHoii
NMpPoOrpaMmabi.

Paszoen 1. Hoeanvuwiii 2as.

Onuimure IpoCcTEMIyI0 MOJENb BELECTBA — UCAJIbHBIH ras3.

Kakue ynporienus nenanuch npu BbiBojie 6apoMeTpudeckon GopmyIib?

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 nmudpdy3un (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 ¢ TeMIepaTypou rasza, ecial OH PacUIMpsAETCs MpU MOCTOSHHOM JaBlie-
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 MOJIEKYIsipHOU ¢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 YMEHBILIAETCS 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 CPEJHEE PACCTOSHUE MEXKIY MOJEKyJIaMu
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 HAaChIIIEHHOTO Mapa Mpu U30TePMUYECKOM YMEHBIIEHUH €T0
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 CTEKIITHHOM TpyOKe C OTBEpCTHEM B 2 pasza OoIbliero nuamerpa’?

(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. Ionp3ysich 3akoHoM Jlrononra u I[ITu, HallTH yOenbHYIO TEIJIOEMKOCTh Kene3a (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).)
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4.1.3 Ilpumep KOHTPOJILHOM PadoThI 1JIsi CEMHHAPCKOTO 3aHSATHSI.

1. OneHuTe, CKOIBKO MOJICKYJI BBl BJBIXAETE, €CIIM MPU OJHOM BJOXE MoixyvaeTe 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 HaXOMUTCA CMECh JBYX HICANBHBIX
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, ONIPECINTh, 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. Kakast cpenHsist 3Heprus (&) MPUXOIUTCS B COCTOSHUHA TEPMOIUHAMHUYECKOTO PaBHOBE-
cust ipu Temneparype T, — B COOTBETCTBUU C KIACCUYECKUM 3aKOHOM paBHOpACIIpEACICHUS, —
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 gacte Monekyn cepHucroro anruapuna (SOz) npu temnepatype 200 °C oGna-
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 LHKII, MPOBEIEHHBIN C HIealb-

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

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

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

PO Kak: a) uAeaIbHBIN ra3; 0) peaibHbIl ras, NOAUYUHSIOMINNCS 0 Vo 2Vo 3Vo V
ypaBHeHuto Ban-nep-Baansca. [lonpasku Ban-aep-Baansca niis
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 sMmnupuueckoir dopmyae ¢ = a + bT. Jlng amoMuHHs 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 COCyJa 4Yepe3 BEpTUKAIbHYIO TPYOKY BHYTPEHHUM
muamerpom d = 2 mm. Karum orpeiBarotest yepes Bpemst At = 1 ¢ oxHa mocne npyroii. Uepes ka-
koe BpeMs t BeITeueT macca M = 10 r crniupra? JlnameTp MEHKU KAl B MOMEHT OTpbIBA CUH-
TaTh PaBHBIM BHYTpEeHHEeMY nuamerpy Tpyoku. st cnupra ¢ = 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 oprad u3 raza?

2. Breicora 31aHusl.

Kak u3meputh BBICOTY 3/1aHMsI ¢ TTOMOIIbi0 OapomeTpa? Mcnonb3ys nsBectHolii B TPU3
meton Pobunszona Kpy3o, BBIIBUTE CKpBIThIE (HEOUYEBHIHBIC, HOBBIE) CBOWMCTBA OapoMeTpa U
npeioxute 10 pa3HbIx ciocoO0B onpeeeHus! BEICOTHI 3/1aHuUs.

3. [Ipubopk! 11 U3MEPEHUS TaBICHHUS.

B «cwibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddextsl. UTo Takoe
«pusnueckuit r3dpdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeidb (PU3NYECKHX
¢ dexToB u sABIeHUH 11 n3obperareneit. [lo marepuanam cetn HTEpHET M3yduTE pa3IuuHbIe
KOHCTPYKIUU MPUOOPOB JIJIsl U3MEPEHUs JaBICHU: MaHOMETP, AU depeHnaIbHbIi MAaHOMETP,
BaKyyMMETp, OapoMeTp, AaTyuku JgaBieHusi. COCTaBbTe CIHCOK (PU3MUEcKuX 3PPEeKToB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T MPUOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Vcnonb3oBaHue MycTOThl (BaKyyMa) BMECTO BEILECTBA — 3TO OJMH M3 3aKOHOB Pa3BUTHUSA
TEXHUYECKUX CHCTEM U OIWH U3 M300peTaTesibckux npuéMoB. HaGepute B 110001 MOMCKOBOM
cucreme B VIHTepHETE cll0Ba «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHO€» U COCTABbTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C UCIIOJIB30BAHUEM BAKyyMa.

5. CaMozieNbHBIN KaJIOpUMETD.

Hcnonb3yst BeleCTBEHHO-TIOJIEBBIE PEeCypChl (2 UMEHHO HAJCHCTEMHBIC, «KOIMECUHBIE
pecypchl BEIeCTBa), CKOHCTPYUPYHTE U U3TOTOBBTE CAMOJIETbHBIN KaJIOPUMETP U3 TIACTUKOBOM
OyThUIKM 1,5 11 1 anrOMUHHEBOW OaHKU M3-TI0]] Ta3UpOBaHHON BO/ABI 00bEMOM 0,33 1.

6. CocTOosIHUS BEILlECTBA.

Wcnonb3ys usBectHolil B TPU3 «MeTon uncinoBoi ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperaTtHble COCTOSIHMA BelecTBa. [[o kakoMy mapameTpy OHHM pacrosiararorcsi Ha ocu? Bos-
MO’KHO, y Bac OyneT Heckonbko BapuaHTOB oceil. KakuM coCTOSIHUSAM BEIIECTBa COOTBETCTBYET
«HOJIbY», 00JIACTh OTPULIATEIBHBIX U MAKCUMAJIBHO MOJIOKUTEIbHBIX 3HAYEHUH?

7. MUKpOCKON U3 KaIljiyi BOJBbI.

B 00BIYHOM MUKPOCKOIIE JIMH3bI N3TrOTOBIIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MUKpPOCKOII U3 Karuiu Bozbl? [103BoIsIeT M yBeIMUeHne TaKOro MUKPOCKONa YBUJIETh OpOYyHOB-
CKO€ JBMKEHHE, HallpuMep, YacTHIl aKkBapeiabHOM kpacku (Tymu) B Bojae? Kakue HemoctaTku
UMEET 3TOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByer pa3zaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX cHcTeM. KakuM 3aKkOHaM COOTBETCTBYET TAKOM MHUKPOCKOIT?

8. Bona B pemiere.
Hcnonb3yst 3HaHUS M0 MOJICKYJSIpHOH (pr3uKe M M300peTaTenbCcKue MpuEMbI, N3BECTHBIC
u3 TPU3, npennoxute 10-20 pa3Hbix crioco60B TPaHCIIOPTUPOBKH BOJBI B PEILIETE.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEICHUS IPOMEKYTOYHOM ATTECTALMH.
IIepedyeHs BOIPOCOB, BBIHOCUMBIX Ha IK3aMEH

1. 3axonsl uaeanpHOro rasza. BreiBon ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
ABorajpo. U3ompouecce (popmynsl u rpaduku). BeiBon 3akona JlanpTona. MonspHas macca
CMECH.

2. JlaBnenue ra3a. BeIBog OCHOBHOTO ypaBHEHUS MOJIEKYISPHO-KHHETHIECKON TEOPHH
uaeanpHOro rasa. @opmynsl BHYTPEHHEN dHEPIUM HUICAIBHOIO ra3a U CpelHEl KBaJApaTUYHOMN
ckopocth. Pactipenenenue 3HEpTruy 1o CTETICHSIM CBOOO/TBI.
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3. BwiBom OGapomerpuyeckoit ¢opmynbl. BeiBox pacmnpeneneHuss bonbimana. OmbiT
Ileppena no onpeaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJEKYI rasa o ckopoctsaM (pacnpezaenenue Makcseia). Gusuye-
CKUH CMBICT (QYHKIUH pacrpeaeieHus. Y ciaoBue HopMupoBku. Hanbosee BeposTHast CKOPOCTh U
3Ha4YeHue (YyHKLIMU paclpesieNeHus IpU 3Toi ckopocTH. DYHKIUSA paclpeleseHus JUIsl OTHOCHU-
TEJIHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DOd¢dexTuBHBIE JMAMETP U CEYEHHE MOJIEKYJIbl. BriBox opmMyit 1 cpeHelt JIHHBL
CcBOOOTHOTO Ipo0era M Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPSIKA 3TUX BEIHMYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer xordduimenta camo-
T py3un.

7. Bnyrpennee tpenue. ®opmyna HeroTona. Kunemarndeckas u AMHaMu4ecKasi BA3KO-
ctu. TermonpoBoaHoCTh. 3akoH @ypbe. CBsA3b MEX Ty KO3 PHIMeHTaMu IepeHoca.

8. BuyrtpeHHss sHeprus kak QyHKUUs cocTOsiHUS. IlepBblii 3aKOH TEPMOJMHAMUKU U
ero paznuuHble GopMmynupoBku. BeiBog popmynel s paboTsl raza. [IlpuMeHnenue nepBoro 3a-
KOHA TEPMOJMHAMUKH K U30IIPOLIECCaM.

9. Kiaccuueckasi TeopHsl TEIUIOEMKOCTH HI€IbHOTO Tra3a. MoJsipHas U yaeJIbHas Tel-
JOEMKOCTHU U CBSA3b MEX1Yy HUMHU. TenaoéMKOCTH IpH NMOCTOSTHHOM JaBlIeHUHU U o0beMe. BriBoa
ypaBHeHUs1 Maiiepa u nokasaresns aauadatsl. DU3MUecKuil CMBICI Ta30BOM MOCTOSHHOU R.

10. AnuaGatuueckuii npouecc. BeiBon tpex gopmyn g anuabarel. CpaBHEHHE anna-
0aTHYEeCKOTO U M30TEPMUYECKOTO MpoIeccoB. BriBoa dopmyn st paboThl Taza npu agunadaTu-
4EeCKOM IIpOLecCe.

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

12. OGpatumbie u HeoOpaTHMbIe Tporecchl. [loHATHE SHTPONHMK TEPMOJUHAMUYECKOM
cuctembl. CBoiicTBa sHTponuu. Bropoii 3akon Tepmogunamuku. @opmyna bonasimana. [lopsanox
u Oecniopsiiok B mpupoze. Tperuid 3akoH TepMOAMHAMUKHU. Pacder konmdecTBa TEMJIOTHI Yepe3
SHTPOIUIO.

13. Pacder W3MeHEHHUS SHTPOIUH B MpoIleccax HaealbHOro raza (pu MoCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U IIABJICHUH.

14. uxmuueckue nporeccel. TeruoBas mammna. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBon dopmynsr KITJ. Teopembr Kapro. Pasnuunbie ¢popMynHpoBKH BTOPOrO 3aKOHA
TEPMOAMHAMUKHU. XOJIOMIbHAS MalIHA.

15. PeanbHble ra3el. M3otepmbl peanbHoro rasa. Haceimennsiit nap. Kputuueckoe co-
cTosgHue. Kputnueckue napameTpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 mons u v moneit. usndeckuii CMBICH MOCTOSH-
HbeIX Ban-nep-Baanbsca. M3orepmbl Ban-nep-Baanbca. MeractabunbHbie cocTtostHus. BHyTpeH-
Hss DHeprus rasa Ban-nep-Baanbca.

17. Oddexr dxoyns — Tomcona. @usmndeckas cynHocThb. Juddepenumnanbupii Koad-
¢urment Jxoyns — Tomcona. [luddepeHumanbHblii 1 MHTErpanbHbIi G GEeKT. DHTANbIUS.
TemmepaTypa UHBEPCHH.

18. CBobGoanast sHEprUs Kak QyHKIHUSA cocTostHUA. Tpu hopMyarpoBKH it K03 duiim-
€HTa MOBEPXHOCTHOr0 HaTskeHus. OnbIT [nato. 3aBucCMMOCTb K03 UIIEHTa TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBecHs Ha TpaHUIIE IBYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpumMepsl cMaunBaHNs 1 HECMAuYHUBaHHUS.

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTHIO KUAKOCTH. BoiBoN hopmynsl Jlamma-
ca. Yactuele cnyyau. Kanmnspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KallUJUISpPE.

21. Cummerpus KpuctayioB. 4 tumna kpuctaiioB. Jledexrsl B kpuctamiax. Knaccuue-
CKasi TeOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rosonra u [Itu n [xoynsa — Konmna.

22. daza. Pa3oBoe paBHOBecue. Pa3zoBble MEpexoAbl MEPBOro U Broporo poja. Ilomu-
Mopdu3M. YCIOBHS KUTIEHUS, TUTaBJIeHHs, cyOonuManun. Y paBHenne Knaneitpona — Knaysuyca.
TpoliHas To4ka. JluarpaMMa COCTOSIHUM.
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Ok3aMeH 1o aucuuiuinHe «MosekynspHas (pu3nka» NpoBOAUTCSA B MHUCbMEHHON (opme
1o OueTaM, yTBEpKACHHBIM B YCTAHOBICHHOM MOPSKE.

Pexomenyercs cienyromue KpUTepUu OLEHKH 3HAHUH.

OneHka «HeyI0BJIeTBOPHUTEIbLHO» BBICTABIISIETCS B TOM CIy4ae, €ClIU CTYIEHT JAEMOH-
CTpUpYET:

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

- IOBEPXHOCTHOE 3HaHUE TEOPETUUYECKOI0 MaTepHara.

OrneHka «y/A0BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE IIPU OTBETE:!

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

- B LIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha 3K3aMEHALIMOHHBIE BOIIPOCHI UMEIOT HAPYLIEHUS B IOCIEA0BATEIbHOCTH
U3JI0KEHUsl y4eOHOro MaTepualla, JeMOHCTPUPYIOT IIOBEPXHOCTHBIE 3HAHHsI BOIIPOCA, IPUBOJISAT
0€3 MaTeMaTH4YeCKUX BBIBOJIOB HEOOXOIUMBIE (pr3ruecKue GopMyIibl;

- IMEIOT KpaTKUe OTBETHI TOJIBKO B paMKax JIEKI[HOHHOI'O Kypca;

- IPUBOMSAT HEYETKHE POPMYIUPOBKU (PU3NIECKUX TTOHITHN M 3aKOHOB;

- UIMEIOT CYILECTBEHHbIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE HAa BOIPOCHI HK3aMe-
HaIlMOHHOr O Ouera.

O1eHKa «XOPOII0» CTAaBUTCS CTYJIEHTaM, KOTOpPbIE IIPU OTBETE:

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOIO Marepuaja, KOTOPBIH H3JararoT CH-
CTEeMaTU3UPOBAHO, MOCJIE0BATENILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO U Han0oJjee 3HauuMYyI0 J0IOJHUTENbHYIO JINTEPATypY;

- JIOITyCKAIOT OT/JEJIbHBIE IOIPEIIHOCTY U HE3HAYUTENbHbIE OIIMOKH ITPU OTBETE;

- HE MOJIHOCThIO MPUBOJAT MaTeMaTUYECKUE BBIBOJBI /Ul (PU3NUECKUX (HOPMYJI B MUCH-
MEHHBIX OTBETaXx;

- B YCTHBIX OTBETax HE JOIYCKAeT CEPbE3HBIX OIMIMOOK U JIETKO YCTpaHSET OTIEJIbHbIE
HETOYHOCTH C IMIOMOIIBIO JOMOJIHUTEIbHBIX BOIPOCOB MPENOAABATEIS.

OneHka «0TJIMYHO» CTaBUTCS CTYyJIEHTaM, KOTOpPbIE ITPU OTBETE:

- 00Hapy)XMBalOT BCECTOPOHHEE CHUCTEMAaTHUECKOE U TIyOOKOe 3HaHHE MPOrpaMMHOIO
MaTepuaia (3HaHHE OCHOBHBIX MOHSATUMN, 3aKOHOB U TEPMHUHOB y4€OHOW TUCIUIUIMHBI, YMEHHE
OIIEPHPOBATH UMH);

- M3JIaratoT MaTepuall JOTMYHO, TOCJIEI0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JaraloT MaTrepuajg ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, MOATBEP)KIAEMbIMU
rpadukamu, nudpamMu WM npuMepamu;

- BJIAJICIOT HAYYHBIM CTHJIEM PEuH;

- JIeNIal0T MaTeMaTH4eCKHe BbIBO/IBI PU3NUYECKUX (POopMyIT;

- IEMOHCTPUPYIOT 3HaHME MaTepHaja JeKUui, 0a30BbIX YU€OHUKOB U JONOJIHUTEIHHON
JUTEPATYpPHI.

O1eHOUHBIE CpesICTBA AJIS1 HHBAINIIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

- IpY HEOOXOAMMOCTH MHBAIMJIAM U JIULAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3710PO-
Bb [IPEIOCTABIIAETCS JOTIOJIHUTEIHLHOE BpeMsl JIJIsl IOJrOTOBKU OTBETA Ha SK3aMEHE;

- IIPYU TPOBEIEHUH MPOIETYPhl OLEHUBAHUS PE3YJIbTaTOB O0yUYeHUS MHBAIUAOB M JIMII C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAMBHIYaTbHBIMH OCOOEHHOCTSIMU;

- IpU HEOOXOAMMOCTH I O0YUAIOLUIMXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 37J0POBBSI
¥ MHBAJIMJOB IpOIEaypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMS MO JUCLHUILIUHE MOXET MpPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

IIponienypa oneHMBaHUS PE3yJIbTAaTOB OOy4YEHMsS MHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCHMILINHE (MOJYJIO) MpeaycMaTpUBaeT MpPeloCTaBI€HUE WH-
¢dopmanuu B popmax, aJaTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0pPOBbsI U BOCIPUATHS UH(OpMa-
IUH:
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JIJ1s1 JTTT C HApYIICHUSIME 3PEHHS:

- B hopMe 3IeKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Yaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM

AJIsi OCBOCHHUA TUCHUIIIMHDBI.

5.1 OcHoBHas JiuTEpaTypa:

Kyxa M.A. MonekymnspHas ¢pusuka: TexcTsl nekiuii / M.A. XKyxa. — Kpacaomap: Kyb6an-
ckuii roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢puzuku: yued. mocodue ajsi HHKEHEPHO-TEXHUIECKUX CIICIUATEHO-
cteit By3oB / T.M. Tpodumona. — M.: Akanemus, 2014.

CasenbeB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonekynsapHas ¢pusuka. [Diek-
TPOHHBIN pecypc]: yuebd. mocobue — DnektpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocryma: http://e.lanbook.com/book/95163.

AnemkeBud B.A. Kypc oOmieit ¢pusuku. MonekynsipHasi ¢pusuka. [DIeKTpOHHBINA pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariur, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

Kukoun A.K. MonexymnsipHas ¢usuka: y4e0. mocoOue st CTyIeHTOB (DPU3MYECKUX CIIEIH-
anpHocTeil By30B / A.K. Kukoun, U.K. Kukoun. — CII6.: Jlans, 2007.

Z[J'ISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMUA

310pOBbsSl MMEIOTCSI M3JAHUSI B DJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «tOpaiiT», «YHuBepcuterckas 6ubnuoreka ONLINEY.

5.2 JlonoiHUTEILHASI JINTEPaTypa:

Tpopumoa T.M. OcHoBbl (usnku. MonekynspHas ¢pusuka. TepmoauHamuka: [ydeOHOe
nocobue] / T. Y. Tpopumona. — M.: KHOPYC, 2011.

Tpodpumona T.U. Kypc ¢pusuku: yueOHoe nocodue [nns By3oB] / T. U. Tpopumona. — M.:
Axanemus, 2010.

Kyxa M.A. MonekynsipHas ¢usuka: paboparopusie pabotel / M.A. XKyxa, E.H. XKyxa,
I'.I. Unbuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014.

Cagenbe 1.B. Kypc o6meit ¢puzuku. B 5-u 1. Tom 3. MonekynspHast GpuU3MKa U TEPMOAU-
HaMuKa. [DneKTpoHHbIN pecypc]: yue0. mocobue — DnekTpoH. naH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocryna: http://e.lanbook.com/ book/706.

Tenecann B.P. MonekynspHas ¢usuka. [IIeKTpOHHBINA pecypc]: y4ued. mocobue — Diek-
TpoH. aaH. — CII6.: JIanb, 2009. — 368 c. — Pexxum goctyma: http://e.lanbook.com/book/391.
Ousnka. [IpakTukymM MO pemieHW0 3amad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. TnankoB [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum mocryma:
http://e.lanbook.com/book/41013.

Bomabkenmreitn B.C. CoopHuk 3ana4 no obmemy kypcey ¢usuku / B.C. BonbkeHmrelH. —
CIIO.: Kumxnsiit mup: [IIpodeccus], 2008.
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8. MHpomo WN.E. 3amaum no obmieit Gusnke: yuedOHOE MOcoOue i BY30B. [ DIEKTPOHHBIN pe-
cypc]: yue0. mocobue — DnexTpoH. naH. — M.: U3narensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 c. — Pexxum nocryna: http://e.lanbook.com/book/94101.

9. CagenneB M.B. COopHHK BOMPOCOB U 3aaad Mo oOmieil ¢usuke. [DnekTpoHHBINA pecypce]:
yueb. mocobue — DnektpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pocrymna:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyueckue U3IaHUS:

B oubnmuoreke KyOl'Y mmeroTcs ciemyroniue MepuoguvecKue W3IaHus MO0 MPOQHUITIO
JUCIUIIAHBL:

Buodusuxa.

B mupe nayku.

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

KypHau npukiiagHoil MEXaHUKH U TEXHUYECKOW (PU3UKH.

KypHan TexHuuecKkoi QUK.

N3Bectus BY30B. Cepus: ®usuka.

WmxenepHas Gpusmnka.

Menuuunckas Gusuka.

[TprOopb! ¥ TEXHUKA SKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

Owusuka. Peeparususiii xxypnain. BUHUTU.

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

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

2. ®enepanbHblil 00pa3oBaTenbHbINA mopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

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

5. Paznen «MonekynsipHas ¢usnka U TepMOANHAMUKa» EcTecTBEeHHO-Hay4HOTO 00pa3o-
BatensHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Paznien mo mMonexkynaspHON QU3MKe U TepMOJUHAMMKe y4eOHO-00pa3oBaTesbHOM (u-
3UKO-MaTeMaTHueckoi oudnnoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlexuuu o pusuke 1t BY308 — 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  MONIEKyNIsipHOH — ¢u3uke u  TepmoamHammke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

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

7. MeToauyeckne yKazaHus 1 00y4YAKOIIUXCS M0 OCBOCHHUIO TUCHHUIIJIMHBI.

B y4e6HOIi AuCIMIUTUHE MPEAYCMOTPEHBI JICKIIMOHHBIE U CEMHHAPCKUE ayJUTOPHBIC 3a-
HATUSA. J[711 TOCTH)KEHUS BRICOKHX PE3yJbTAaTOB O0YUICHHSI CTYACHTY HEOOXOAMMO 3HATH TTPHEMBI
OBICTPOrO KOHCIEKTUPOBaHUsI yueOHOro Marepuana M ero 3pQpexkTuBHOTO 3anmomMuHaHus. WH-
dbopmarust 00 >TUX MpuéMax umeercs B cetu HTepHeT u Ha caiite Moodle KyoI'Y.

JIJis yCHeITHOTO OCBOCHHMSI AUCHUIIINHBI « MOJeKynsapHas GU3NKa» MPU CAMOCHMOAMeNb-
HOU pabome CTYIEHT JAO0JKEH UMETh:

1) KOHCTIEKT JICKIIHA B OyMa)KHOM HJTU 3JIEKTPOHHOM BHJIC;
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2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a71au B COOTBETCTBUH CO CITMCKOM JINTEPATY-
PBIL;

3) TeTpaab ISl CEMUHAPCKUX 3aHSATHI.

CryneHTy HEOOXOJUMO CHCTEMAaTHYEeCKH paboTaTh B TEUECHUE CEMECTpa MO0 M3YUEHUIO
TEOPETUUECKOr0 MaTeprasa, OCBOCHUIO TUIIOBBIX IPUEMOB PELICHUS 3a1a4 1o (pu3mke.

Camocmosmenvras paboma COACPKUT CICAYIOIINE BUIBI yUeOHOU NEATEIHHOCTH CTY-
JICHTOB:

— TEOPETHYECKYIO0 CaMOIIOJATOTOBKY K Y4YEOHBIM 3aHSATHUSM IO KOHCIIEKTaM U y4eOHOM
JUTEPATYPE;

— BBITMIOJTHCHHUE TOMAITHUX 33/IaHUH (PEIICHHE TUITOBBIX 33]1a4 [0 MOJIEKYJISIPHON QU3UKe
U BBINOJTHEHUE TBOPYECKUX 3a/IaHUi TEXHUYECKOW HAIIPABJIEHHOCTH);

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

Cpoku 6vinonHenuss 0OMAUWIHUX 3a0aHUll: BBITIOJTHEHHAs] JOMaIlHsAs pabora (peméHHbIe
3a/1auu) MPEJOCTABIISIIOTCS JJIsi MPOBEPKH MPENOaBaTEI0 Ha OUYepeTHOM (ClenyroleM) y4ueo-
HOM 3aHSITHH.

®OI'OC BO TpebyeTr moAroToBKH OakaaaBpOB K HAyYHO-UCCIIENOBATEILCKOM M MHHOBA-
[MOHHOM BHAaM NPO(ecCHOHATBHON AeSITeNbHOCTH, a (PU3MKa SBISETCS OAHOW M3 OCHOB HAy4-
HO-TEXHHYECKOTO mporpecca. [loaToMy [uIst pa3BUTHSI TBOPUECKOTO MBIILICHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B Ka4eCTBE METOAMKHU MPAKTHUYECKOrO MPUMEHEHHS MOJYyYEHHBIX Ha JIeK-
UAX 3HAHUM CTYJIEHTaM PEKOMEH]IYEeTCsl M3Y4YCHHE U MIPUMEHEHUE TEOPUU PEIICHHs u300peTa-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TUM Kakaas JIGKIUs 3aKaHYMBaeTCsl TBopuyeckum TPU3-
3a/IaHUEM TEXHHYECKOM HAMpPaBIICHHOCTH, CBSA3aHHBIM C JICKIIMOHHBIM MaTEPHAIIOM, HaYyYHBIMU
UCCJICIOBAaHMUSIMH UM 00y4ueHueM B By3e. Bo3mosknble pemenus TPU3-3amanuii obcyxaatorcs
Ha OYEPEAHOU JICKIIMU WM CEMHUHAPCKOM 3aHATUM U OTMEYAIOTCS CTYJEHTHI, MPEJIOKHUBIINE
Haubosiee MOJHbIE U OpUrMHaNbHble pemieHus. Jlns Beimmonnenus TPU3-3amanuii cryneHtam
HE0OX0oaMMO MMETh HavainbHble 3HaHUs 0 TPU3. Jlns sToro pekomeHayeTcs caMOCTOATENbHO:
1) u3yunth 3jeKkTpoHHYIO KHUTY «BBemenne B TPU3. OcCHOBHbIC TOHSATHS W IOIXOJBD»
(http://www.altshuller.ru/e-books/); 2) u3yuuts Marepuansl Bukumeauu, HauuHas cO CIIOBa
«TPU3»; 3) mpouects kuuru no TPU3 u3 6ubamnorexu Kyol'Y; 4) moceTuts cOOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoeHuM AMCHMIUIMHBI MHBAIUAAMHU U JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yUeOHOr0 MaTepuarna.

NunuBunyanbHble KOHCYJABTAllMU 10 TPEAMETY SBISIIOTCA BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHIMBUyaTU3allid O0y4EHHUS U YCTAaHOBJICHUIO BOCIIUTATEIFHOTO KOHTAKTa
MEXIy TMpernojaBareieM H OOyJarouuMcs WHBAJIUIOM WM JIMIIOM C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

VYcnemHocTh OCBOCHUS CTY/IEHTOM Y4€OHOMN JUCIUTIIIMHBI OTPAKAETCS B €r0 pelmuHnee —
cymmMme 0aioB, KoTopas GOpMUPYETCS B TE€UEHUE CEMECTpa MO Pe3yJbTaTaM BHITIOTHEHUS J0-
MalTHUX padOT ¥ TBOPUYECKHUX 3a/JIaHHM, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, YCTHBIX OINPOCOB,
BHYTPHCEMECTPOBOM aTTECTAlMU U AKTUBHOCTH HA CEMUHAPCKUX 3aHATHUSAX.

8. Ilepeuyenb MH(POPMALMOHHBIX TEXHOJIOTHIl, MCIOJIb3yEeMbIX MPH OCYLIECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIIIHHE.

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.
1. KoMnbroTepHOE TECTUPOBAHUE MPU TEKYILIEM KOHTPOJIE.

2. KoHcynbTupOBaHKE TOCPEACTBOM IIIEKTPOHHOMN TOUTHI.
3. Ucnonws30Banme 3eKTPOHHOM mpe3eHTaruu Ha caiite Moodle KyoI'V.
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8.2 [lepeyeHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecTeYeHusl.

1. Cpena MmoxypHOTO AMHAMUYECKOro ooydenus Moodle.

8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKTpoHHBIN KaTajmor HaydHoi ouoimoTreku 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 OubnroTeyHas cucrteMa uznarenberBa «Jlanby (https://e.lanbook.com/).
4. DnexkTpoHHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHYeCKass 0a3a, HeoOXoauMasi JJsil  OCYIIEeCTBJIEHHS
00pa3oBaTeILHOIO NMPoIeCcca Mo JUCIHUIIMHE.

MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI

No Bun pabor
(MOZlyJisT) ¥ OCHAIICHHOCTh

1. | JlekuuonHsie Aymutopus 201c, ocHaleHHass WHTEPAKTUBHBIM MPOECKTOPOM H
3aHSTUSA MarHUTHO-MapKEPHOM JOCKO.

2. Cemunapckue Aynuropus 230c, ocHallleHHass MAarHUTHO-MapKEPHOM TOCKOM.
3aHSTUA

3. I'pynmossie Aynuropus 230c, ocHallleHHass MAarHUTHO-MapKEpHOM TOCKOH.
(MHAMBUAYATIbHBIC)
KOHCYJIbTAallUU

4. | Texyuuit KOHTpOJb, | Ayautopust 227c, OCHallleHHash IEPEHOCHBIM NPOEKTOPOM U
IIPOMEXYTOUHas MarHUTHO-MapKEPHOM JOCKOIA.
aTTecTanus

5. | CamocTosiTenbHas Aynuropus 311c, ocHaleHHass KOMIBIOTEPHON TEXHUKOM € MOA-
pabota KJIFOUeHHeM K cetu MHTepHer.
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