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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
1.1 llean ocBOEHUNA 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 PEIICHHS 3a7ad 110 OCHOBHBIM pa3JiejlaM MOJICKY-
JSIPHOM (PU3HKH;

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

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucuunnuna «MounekynsipHas Qu3nuka» OTHOCHTCS K 0a30Boii yactu bioka 1 momyns
«Du3uka» ydeOHOTrOo TUTaHa. J[JIsl ycrenmrHoro HM3ydeHWs TUCIUIUIMHBI HEOOXOJMMBI 3HAHUS
HIKOJILHOTO Kypca (M3HKU U OCHOB MaTeMaTH4ecKoro aHanu3a. OCBO€HUE JUCIHUILIMHBI HEOO-
XOJUMO JJIsi M3YYEHHs JIPYruxX pasfeiaoB (DU3UKH, a TaKXKe AUCIUIUIMHBI «/lomosHUTEnbHbIE
IJIaBBI 11O (PU3UKE U MATEMATHKE».

1.4 TlepeyeHb NJIAHHPYEMBIX Pe3yJIbTATOB O0y4eHHs] MO AUCHMILINHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pPa30BaTe/IbHOM IPOrpaMMBl.

N3yuenne naHHOW y4yeOHOW MUCHMIUIMHBI HaIpaBieHO Ha (QopMUpoBaHHE y O0Oydaro-
nmxcs obuenpodeccruonanbHbix komnereHui (OIIK):

No HNunexc Conepxanue B pe3ynbrare u3ydeHus ydaeOHOM JUCIUIUINHEBI
. | Komme- KOMIIETEHIIUU 00y4aromuecs: 10JIKHbI
"~ | TeHIMM (unm e€ yacTn) 3HATh YMETh BJIaJE€Th
1 OIIK-1 | BrajeHHeM MIHUPOKOH | IpaHUIbI IpUMe- IIPUMEHATH 3a- | HaBBIKaMH U
oOuieil MoAroToBKONW | HUMOCTH (U3U4e- | KOHBI QU3UKU | METOAAMHU
(6a30BBIMU 3HAHUSA- CKHX MOJENEN U JUIS pEIIEHUS] | PELLEHUs 3a-

MU) 7151 peLIeHUs
MIPaKTUYECKUX 3a7a4

TEOPUH, UCTIOJIB3Y-
€MBIX U1 OIH-
CaHUs CBOWCTB Be-
LIECTB Ha MOJIEKY-
JSIPHOM YPOBHE

TEXHUYCCKHUX
3aJad

7a4 10 OCHOB-
HBIM pa3fesiaMm
MOJIEKYJIISIP-
HOU Qu3uKU




Ne Nupekc Conepxanue B pesynbrare u3ydeHus yaeOHOM JUCIUTUIMHEBI
. | Komme- KOMIIETEHINH 00y4aroImuecs 10JIKHbI
" | TeHIUM (um e€ yacTth) 3HATH YMeTh BJIA/IETh
2 OIIK-2 | cnocoOHOCTBIO HC- TEOPETUYECKHE OC- | MPUMEHSTH 3a- | METOJaMH Ma-
110JIb30BaTh OCHOBHBIE | HOBBI, IIOHATHS, KOHBI (PM3UKH | TEMaTHYECKO-
3aKOHBI €CTECTBEHHO- | 3aKOHBI U METOJbl | JUIsS PEIIEHUsl | IO aHaJIu3a

UCCIIeJOBaHHUH MO-
JEeKyJSIpHON (hr3u-
K1

HAYYHBIX TUCIHUILUINH
B IpodecCHOHATBHOMN
JeSATEeIbHOCTH, IIPHU-
MCHATH METOABI Ma-
TEeMaTUYECKOTo aHa-
JIM3a U MOJICIIUPOBA-
HHSI, TEOPETHIECKOTO
1 9KCIICPUMEHTAIILHO-
r'0 UCCJICIOBAHUSI

€CTECTBEHHO-
HAy4YHBIX 3a-
maq

IIPU pelICHUN
3aJ1a4 110 MO-
JICKYJISIPHOM
¢buznke

2. CTpyKTYypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0r11ast TpyI0EMKOCTh AUCIMIUIMHBI cocTaBisieT 3 3ad. ex., (108 gacoB), ux pacmpezere-
HUE TI0 BUJaM padOT IPECTABICHO B TAOIHIIC.

Bun yuebHoit paboThl Bcero 1-#i cemecTp
4acoB (gachr)

KonTakTHasi pabora, B TOM 4ucJe:
AyauTOpHBIE 3aHATHS (BCEro): o4 24
3aHATHSA JIEKIIUOHHOTO TUIA 18 18
JlaGopaTopHblie 3aHITHS - -
3aHATHS CEMUHAPCKOTO THUTIA 36 36
(ceMuHapbl, MPAKTUYECKUE 3aHATHSA)
HNnas koHTaKTHas padoTa:
KonTpons camocrositensHoi pabotsl (KCP) - -
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yueOHOT0 (TEOPETHIYECKOT0) MaTepuaa 10 10
BrimonHeHne TBOpUECKHUX, KOHCTPYKTOPCKUX
U UCCIIEZI0BATENbCKUX 3a/1aHUH, YIITyOISIONINX 7 7
U PaCHIMPSIONINX JIEKIIMOHHBINA MaTepuan
Penienue 3a1a4 o MoJIeKyIsipHOi pusnke 10 10
KoHTpoJb:
IloAroToBKa K 3K3aMeHy 26,7 26,7
OO0mas TpyA10eMKOCTL | 4ac. 108 108

B TOM 4HcJie KOHTaKTHas padoTa 54,3 54,3

3a4. e/l. 3 3

2.2 CTpyKTypa IMCUHUILIHHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
Paznensl (TeMbl) AMCUUIUIMHEL, U3y4aeMble B _1-M cemecTpe:




KonunuecTBo yacos
HanmenoBanue AynutopHas BueaynuropHas
Ne paznenos (Tem) Bcero pabota pabora
JI 113 JIp* CPC

1 | UneanbHblii ras 23 6 10 - 7
2 | SIBneHus mepeHoca 13 5 5 i 5

B razax
3 | TepmonuHamuka 24 4 10 - 10
4 | PeanbHble Ta3bl, )KUJIKOCTH 21 6 10 i 5

Y TBEPJIbIC TENa

Hmozo no oucuunnune:. 18 36 - 27

[Tpumeuanue: JI — nekuu, [13 — npakTUdecKkue 3aHATHS / CEMUHAPBHI,

tusi, CPC — camocrositensHast paboTa CTyJIeHTA.
(*) — «O0mwmit GpusndecKuii IPaKTUKyM» 10 MOJIEKYIIIPHON (HU3UKE TPOBOIUTCS OJHOBPEMEHHO
B BHJIC OT/ICJIbHOW Y4€OHOM AUCITUTUIMHBI.

2.3 Conep:xaHue pa3iesioB (TeM) THCHUTLIAHBI.

2.3.1 3anaTHA JeKINOHHOTO THIIA.

JIP — naGopaTopHble 3aHs-

®dopma
HaunmenoBanue
No Coneprxanue pasnena (TeMbl) TEKYIIETro
pasnena (Tembl)
KOHTPOJIA
1 MounekynsapHO-KUHETHYECKas Teopusi. MoJb.
Mounsiprast macca. Yuciio ABoraapo. M3omnporiecchl.
VYpaBuenue MenneneeBa-Kinanelipona. 3akon [lanb- V CTHBIH
ToHa. MonspHas macca cMmecu. OCHOBHOE ypaBHEHHE orpoc
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH UI€ATTHOTO Te CTH_’
N neanpHblii
ran3 rasa. poBaHue,
2 Bbapomerpuueckas hopmyna. Pactipenenenue bosb- IpOBEpKa
[IMaHa. JIOMAIIHETO
3 PacnipezienieHue MOJIEKYJI ra3a 110 CKOpOCTsaM (pac- 3ajanus
npenenenre MakcBena).
4 D¢ dexTUBHBIN AUaMETP U CEYEHUE MOJIEKYIIBI. Yerueri
P P — Cpenuss niuHa cBOOOHOTO poOera u Yucio 0ompoc, TECTU-
i OBaHUE
Meperoca ;;FOJ‘IKHBOBCHI/II/I. Bakyym. Z[H(g)@ymﬂ B 11"{213ax. 3akoH , F())Be . ;1[0
B Ta3aX vka. Bayrpennee tpenue. ®opmyna HeroToHa. PpOBEp
TennonpoBoaHOCT. 3aKOH Dyphe. MallHETo
3a1aHus
5 Pabota rasa. [1epBblif 3aKOH TEPMOJIUHAMUKH U €TO
IIPUMEHEHNE K H3omponeccaM. TermioeMKocTh ujie- .

o YcTHBIM
anbpHOTO Ta3a. YpaBHeHue Maiiepa. Annabatude- OIIDOC
ckuil npouecc. Ilomurponnyeckuii npouecc. Tefm’

6 OHtponus. Bropoii 3akoH TepmoauHamMuku. Tpetuit
TepMmoauHamuka poBaHue,
3aKOH TEPMOJIMHAMUKH. PacueT usMeHeHus SHTpo- DOBEPKA
MU B MpoIleccax UealbHOro ra3a, IpyU HarpeBaHUU HOE\)/[ amgero
v asineHuu. TermmoBas mamuHa. [{ukn Kapro.
3a1aHus
Teopembl Kapno. XonoauibHas MaliHa.




Peanbuble ra3sl. Kputnueckoe coctosiHue. Y paBHe-
Hue Ban-nep-Baansca. Dddexr Ixoyns — Tomcona.
OHTAIBNHNSL.

8 Kunkoctu. CBo60Has sHEeprus. [ToBepxHOCTHOE
HaTsDKEHHUE. Y CII0BUS PaBHOBECHS Ha TPAaHULIE IBYX VYcerHbii
PeanbHble ra3pl, | KUAKOCTEN M HA TPAHULE )KUJIKOCTh — TBEPAOE TEJIO. omnpoc,
KUJKOCTU U CmauuBaHue, HecMaunBaHue. JlaBineHue noxa uc- IIPOBEPKA
TBEp/bIE Tea KPUBJICHHON MTOBEPXHOCTBIO KUJIKOCTUH. DPopmyna JIOMAILIHETO
Jlarutaca. KanuinsipHele siBJIeHUS. 3aJaHus
9 Kpucrannnueckue TBEpAbIE TENA U UX TEIIIOEMKOCTb.
da30Bbl€ NIEPEXO/Ibl IEPBOTO U BTOPOT0 pojaa. Ypas-
Henue Knaneitpona — Knaysuyca. Jluarpamma cocto-
STHUU.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
No HaumenoBanue TeMarnka npakTUYECKUX 3aHATUN dopma TEKYIIEro
" | pasnmena (Tembl) (cemuHaApOB) KOHTPOJIS
1 2 3 4
1. MonekyisapHO-KHHETHYECKAst Teopusi. Mollb.
Momnsipuast macca. Yucino Aoraapo. M3ompo-
neccel. YpasHeHnue Menaeneesa-Knaneipona.
3akon JlanbToHa. MosisipHas Macca CMECH.
2. OcHoBHOE YPABHEHHE MOJIEKYJIAPHO- VCTHEI Onpoc.
KMHETUYECKON TEOPUU UACAIBHOIO rasa. TecTupoBaHHe.
BuyTpeHnHss sHeprus uaeaibHOro rasa. TTpoBepka
WneasHbrii Cpennsisg KBagpaTH4Hast CKOPOCTb. JOMAILHETO
ras 3a1aHUs
3. Bapomerpuueckast popmyna.
Pacnpenenenne bonbimana.
4. Pacnipenenenue Mosekys raza no CKOpoCTsImM
(pacnpenenenue Makceia).
5.
[TuceMeHHas KOHTPOJIbHAS padoTa.
6. D¢ dexTuBHBIE TUAMETP U CEYECHUE MOJIEKYJIBI.
Cpennsia AmHa cBOOOHOTO Tpo0era u Yucio VerHbiit ompoc.
CTOJIKHOBEHUH. Bakyym.
TectupoBanue.
7. SABnenus Huddysus B razax. 3akoH Ouka. lposepka
JIOMaIIHETOo
nepeHoca Bnyrpennee tpenue. ®opmyna HeroToHa. S—
B razax TenmonpoBoAHOCTh. 3akoH Dyphe.
8.

[TucbmMeHHast KOHTpOJIbHAs paboTa.




9. Pabota ra3a. [lepBblil 3aKOH TEPMOTUHAMUKH U
€ro MPUMEHEHNE K U30MPOLECCaM.
TennoeMKoCTh UICAIBHOIO rasa.

YpaBuenue Maiiepa.

10. AnnabaTudecKui mpoiecc.

[Tonutponuueckuii nmpouecc. .
YcTHbIM onpoc.

11. DuTponus. BTopoii 3aK0H TepMOIMHAMUKH. TegHPOBaHHe-
Tpertwnii 3aKOH TEPMOIMHAMHUKH. poBCpKa
TepMoauHamMuKa |PacueT U3MEHEHUsS SHTPOIUH B IIPOIECCaX AIOMAIIHEro
3a/1aHus

HJeanbHOTO Ta3a (mpu noctosHHbx P, V, T,
Q), Ipy HarpeBaHUH U IUIABJICHUHU.

12. Hwuxn Kapnao. Teopemsr Kapho.
XoJonuiibHas MaIlluHA.
Pacuetst KIIJ] pa3iu4HbIX UKIOB.

13.
[TuceMenHast KOHTpPOJIbHAS padoTa.
14. Peanbnble ra3el. Kpuruueckoe coctosiHue.
VYpaBHenue Ban-nep-Baanbca.
15. Kunkoctu. [1oBepXHOCTHOE HATAKEHUE.
IToBEpXHOCTHO-AKTUBHEIE BELIECTBA. YeTHbli onpoc.
Peanbuble Tasbl, |yenopus pPaBHOBECHUS Ha MPAHUIIE JABYX HKUIKO- Tectupopanue.
KUJIKOCTH 1 CTel M Ha FPaHUIIE XKHUIAKOCTh — TBEPIOE TEIIO. Iposepxa
TBEpAbIC Tela v JOMAITHEro
16. JlaBneHne 1o/ HICKPUBJIEHHOW TTOBEPXHOCTHIO -
xuakocta. ®opmyna Jlanmaca. Kanmmnspsr.
17. VYpasuenne Kianeiipona — Knaysuyca.
JlmarpamMma cOCTOSIHUM.
18. HToroBas nrcbMeHHasi KOHTPOJIbHas padoTa.

2.3.3 JlaGopaTopHbIe 3aHATHS.

B nanHO# yueOHOM aucuuminHe 1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHbl. OHaKo,
OJIHOBPEMEHHO C JIEKLIUAMU U CEMUHAPCKUMHU 3aHATUSMU 110 MOJIEKYISIpHOH (hU3HKe TPOBOAUT-
cs1 «O0mmii ¢uzndeckuii NpakTUKyM», KOTOPBIM BBIAEICH KaK OTIENIbHAs CaMOCTOSTEIbHas
yueOHas IUCLUILINHA.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
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. |IIpopabotka MeTtoauyeckue yka3aHus 10 U3y4E€HUIO TEOPETHUECKOro MaTepuana,
TEOPETUYECKOTO  |yTBEpKICHHbIE Kadeapoil paainoQpu3uKu 1 HAHOTEXHOJIOTHIA, IPOTO-
Marepuaia kot Ne 7 ot 20.03.2017.

2. |Bemmonnenue 1. XKyxxa M.A. MonekynsipHas (u3MKa: TEKCTHI JIEKIUH (C 3a1aHus-
TBOPYECKUX, mu 1o TPU3) / M.A. XKyxa. — Kpacnogap: KybaHnckuii roc. yH-T,

KOHCTpyKTOpckux |2011.

U MCCIIeIoBaTeNb- (2. Marepuaibl B 3JIGKTPOHHOM BHJIE B CPEJIE MOYJILHOTO JHHAMU-
CKHX 3aJ[aHHi geckoro ooydenust Moodle KyoI'Y na caiite http://moodle.kubsu.ru:
nH(popMaIUs 1o TeOpUu petieHus n3odperarensckux 3aaay (TPU3)
JUTSL PA3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

3. Meronuyeckue yka3aHus K CAMOCTOSITEIILHOM padoTe CTyIeHTa
JUTSL BBITIOJTHEHUS] TBOPUECKHX 33JJaHUH 110 PEIICHUIO H300peTaTeib-
CKHUX 3aJ1a4, YTBEpXkKICHHBIC Kadeapor paagruo(U3uKi 1 HAHOTEXHO-
joruii, mpotokoa Ne 7 ot 20.03.2017.

3. |Pemenue 3agau 1. Metoauueckue ykazaHus JUlsl pelieHus 3a/1a4 1o (u3nKe, yTBep-
10 MOJIEKYJISIPHOM |’KJIeHHbIE Kaeapoi painopu3nKu 1 HAHOTEXHOJIOT Ui, IIPOTOKOJI
buzuke Ne 7 01 20.03.2017.

2. Marepuaisl B 3JIEKTPOHHOM BHJIE B CpeJie MOYJIBHOTO JHHAMU-
yeckoro ooyuyenus Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru:
MPUMEPHI pEIIeHU 3a/1a4 U KPaTKHe PEKOMEHIAIMH 10 UX pelie-
HUIO.

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

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHussMHU ONOPHO-JIBUTaTEIbHOTO anmnapara:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Y-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCHUHUIUIMHBEI «MonekynspHas ¢$pu3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHBIE 00PAa30BaTENIbHbIE TEXHOJIOTHHU:

— UH()OPMAITMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH;

— npobieMHoe 00ydeHue.

Ha nexmum BoiHOCHUTCA 80 % Marepuana, M3JI0KEHHOTNO B MPOrpaMMe€ UCLMILIMHBL
Ocranpsabie 20 % MaTepuana BBIHOCSTCS U CAaMOCTOSITENILHOTO M3ydeHus. YacTh JEKIIMOHHBIX
3aHATUH MPOBOJATCS B CIELMAIU3UPOBAHHON ayAMTOPUM C NMPUMEHEHHEM MYJIbTUMEAMMHOIO
MIPOEKTOpa B BUE y4eOHOM mpe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bsicHeHuN HOBOTO MaTepuana

8



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 O3HAKOMJICHUS M U3ydeHus. biarogaps aTomy cokpalaercsi Bpemsl Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO TMO3BOJSET IOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI M HATJISZHBIE TTOCOOMSI, 00CYKAaTh COBPEMEHHBIE JOCTH)KCHHUSI HAYKU U TEXHUKH, pa30ou-
paTh KOHKpETHbIE MPOOJIEMHbIE CUTyalluu 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-
JAIOTCS Ha CIEAYIOUIEH JIEKIIMH 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-MOAJIEPKKH 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 3aHATHSA (BbIACIECHHBIE B OTACIbHYIO YUEOHYIO TUCHUIUITMHY — «DPU3n-
YEeCKUH MPAKTUKYM») MPOBOASTCS B CHELUATU3UPOBAHHON 1a00paTOpUN MOJIEKYISIpHON (PU3HKU
Ha JlabopaTtopHbIx ycTaHoBkax JIKT rpymnmnamMu cTyZeHTOB U3 2 YeIOBEK.

D¢ dexkTuBHOCTh YUeOHON NEATEIBHOCTU 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 3aJaHMs,
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 33/1aHUs K CEMHUHAPCKUM M JIEKIIMOHHBIM 3aHATHAM (IJI1 CaMOCTOSITENIbHOM
paboThl);

— BHYTPHCEMECTPOBasi aTTeCTaIlHsl.

[IpomexxyTouHas arrectanus:
— DK3aMEH.



4.1 ®oHA OLEHOYHBIX CPEJICTB JIsl NPOBeAeHHUs TeKYllel aTTecTalluM.

4.1.1 Ipumepsbl KOHTPOJILHBLIX BONPOCOB 1O pa3aeiaM y4eOHO#i mporpamMmbl (a1
YCTHOTO OTpoca).

Paszoen 1. Hoeanvuwiii 2as.

OnumuTe TpoCTENITYI0 MOJIEb BEIECTBA — UACAIbHBIN ra3.

Kakwue ymporienus aenanich Mpu BeIBOAE OapoMeTpruecKon (hopMyItbl?

Kax M0oxHO mpuOIN3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

OOBsicHUTe (DU3HUECKUN CMBICH pacnpenenenus boabpimana.

KaxoB ¢uznueckuii cMbicii QyHKIUU paclipeeeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[IpuBeauTe mpUMephl UCIIOJIB30BAHUS BaKyyMa B TEXHUUYECKHUX YCTPONUCTBAX.

B 4ém cymnocTs siBienuit nepenoca? KakoBbl OHU M MPU KAKUX YCIOBUSIX BOZHUKAIOT?

[Touemy muddys3ust KUAKOCTEH MPOUCXOAUT 3HAYUTEILHO MEMJICHHEE, YeM T Qy3us
ra3zon?

UYro HazpiBaioT K03 duimentom nupdysun (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
napaMeTpoB OH 3aBUCHUT JJIsl Ta30B?

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEPATyphl?

Pazoen 3. Tepmoounamuxa.

[Touemy temnoémkocts Cp 60mbIIe TeTuIoéMKocT Cy?

YTo mpoucxoauT ¢ TEMIIEpaTypoi ras3a, €Ciu OH PAacIIUpsIeTCs MPH IOCTOSHHOM JlaBje-
HUU?

UTo NpoUCXOAUT ¢ TEMIIepaTypoii ra3a, €ClIi OH paclIupsieTcs aquadaTnyecku?

B nusenbHOM ABHratene BO3AyX MOABEPTacTCsl OUYEHb CHIIBHOMY M OBICTPOMY CXKATHIO.
st uero sTo nenaercs?

Kakne KOHCTPYKIINH «BEYHBIX JABHTATEICH» «CO3/aHBD» MO 3aKOHAM MOJICKYJISIpHOU (u-
3UKU?

Pas3zoen 4. Peanvhubie 2azvl, sHcuokocmu u meepovle meid.

OObsicHUTE pa3IUuue 3KCIEPUMEHTAIBHBIX M30T€PM M H30TEPM, COOTBETCTBYIOILUX
ypaBHeHUI0 Ban-nep-Baainbca.

Kakyro *uaxocTb MOKHO HAJIUTh B CTaKaH BBILIE €ro Kpaép?

[ToueMy y Bcex BeIIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEJIIMYECHUEM TEM-
neparypsl?

XKunkue nekapcTBa 4acTO OTMEPSIOT KaIUIAMHU. SIBJIETCSA JM 3TO JOCTATOYHO TOYHOM
Mepoit?

Urto Takoe «OMMETAII» U T€ OH MIPUMEHSETCS?

4.1.2 Ilpumep TECTOBOrO 3aAaHUsI A1 CCMHHAPCKOIO 3aAHATHSI.

1. Onenure, BO CKOJBKO pa3 YBEIMUYMBAETCS CPEJHEE PACCTOSHUE MEXIY MOJIEKyJIaMu
BOJIBI ITPU MIEPEXOJI€ BOJBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE TPU HOPMAJIHHOM JIaBJICHUU?

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

2. Kak n3MeHHNTCS JaBJIeHNE HACBILIEHHOIO Mapa Mpu U30TEPMUYECKOM YMEHBIIEHUH €TI0
oobema? (YBeauuurcsi. YMenbmurcsi. He usmenurest.)

3. Ilpu norpyXeHuH B >KMJIKOCTh KaNWIISIPHON CTEKIISIHHOM TPYOKH YPOBEHb KHUJIKOCTH
B HE MOJHAJICA Ha 4 MM HaJ YPOBHEM XXHUAKOCTU B cocyle. KakoBa BbicOTa noabemMa YpOBHS
TOM e KHUJIKOCTH B CTEKJITHHOHM TpyOKe ¢ OTBEpPCTHEM B 2 paza OoublIero quamerpa’?

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

4. 7 r a30Ta U30TEPMUYECKH pacCHIUPSIOTCS OT oObeMa 2 i a0 o0wbema 5,44 n. Haitti
MPUPOCT SHTPOIHH IIPU 3TOM IMPOIIECCE.

(1 Ax/K. 2 /K. 5 Ja/K. 11 Tx/K. 83 dx/K.)
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5. Tlonw3ysack 3akoHoM Jltononra u IlTu, HaliTH ynenpbHYIO TEINIOEMKOCTH Jkejeza (Mo-
JsipHast Macca xenes3a pasHa M = 0,056 kr/mModb).
(130 Jox/(xr-K). 328 x/(xr-K). 445 Tx/(kr-K). 470 JLax/(kr-K). 520 dx/(kr-K).)

4.1.3 [IpuMep KOHTPOJIbHOI PAdOTHI AJI1 CEMUHAPCKOIO 3aHATHS.

1. OneHuTe, CKOIBKO MOJIEKYJI BBl BJIBIXA€TE, €CIIU MPU OJHOM BAOXE IMoy4aeTe 1 J1 BO3-
zyxa.

2. Mouekyibl Ta3za pacnpeeneHsl 1o o0beMy B cpeHeM paBHOMEpHO. M3BecTHa KOH-
HeHTpaius Mosiekys n. OIEHUTh CpeIHee PACCTOSHHE < I' > MEXIy MOJIEKYJIaMHU.

3. B cocyne o6semoM 1 M mpu Temmepatype 27 °C HaXOJUTCS CMECh JBYX HIEABHBIX
razos: 10%* MOJIEKYJI KHCJIOpoAa 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 ILUIOTHOCTH BO3-
JlyXa MEHbIIIE CBOETO 3HAUEHUSI Ha YPOBHE Mops B 2 pa3a. Temmneparypy Bo3yXa MPUHATH paB-
How 0 °C.

5. Kakas cpenHsist 3Heprus (&) MPUXOIUTCSA B COCTOSHUHA TEPMOIUHAMUYECKOTO PaBHOBE-
cust ipu Temneparype T, — B COOTBETCTBUU C KIACCUYCCKUM 3aKOHOM PaBHOpPACIIPEACICHUS, —
Ha OJIHY: a) OCTYNATEIbHYIO CTEIIEHb CBOOOIBI;, 0) BpalaTeIbHYIO CTEIICHb CBOOO/IBI; B) KOJIC-
OarenpHYIO cTereHb CBOOObI?

4.1.4 Tlpumepsl 3a1a4 JJIsl IOMAILIHEH cAMOCTOATEIbHOI padoThI.

1. B 6annone, 066éM kotoporo 0,25 M3, HaX0aUTCS ra30Bas CMECh, COCTOAIIAS U3 YIIe-
KUCIIOTO Ta3a U mapoB Boabl. Temmepartypa cmecu 327 °C. Uucao MOJNEKyN YIIIEKHCIOTo rasa
N1 = 6,6 -10%, gucio MoJieky apoB Bojbsl N2 = 0,9 -10%', BolunciauTh AaBiIcHHUE U MOJIIPHYIO
Maccy ra30BOH CMECH.

2. Kakas vacth Monekyn cepHuctoro anruapuaa (SO2) npu temnepatype 200 °C oGna-
JaeT ckopocTamu B mipenenax 420-430 m/c?

3. OnpenenuTh KOJINYECTBO TEIUIOTHI, KOTOPOE HYXKHO MepenaTh 7 KT BOAOPOa JUis TOro,
YTOOBI Ta3 YBEIUYMI CBOW 00BEM NP MOCTOSHHOM JIaBJICHUHU TaK, YTO €r0 TeMIepaTypa MOBbI-
cunach Ha 200 °C.

4. Ha pucyHKe TIOKa3aH IMKJI, TIPOBEJAEHHBIA C WAealb-

HBIM 0JHOaTOMHBIM Tazom. Haiitu KITJI mukaia. P

5. Ilpu xakoM MaBJICHUH JOHKEH HAXOJIUTHCS KUCIOPOJ R ;2
B konudectBe 100 Monb, uToObI ipu Temmeparype T = 320 K on 2Pof 1 :
3aHMMan o6vem 0,1 M>? 3amady pemmTh, pacCMaTpUBas KHCIIO- Po. o i i3

POJ KaK: a) UAealbHbIN ra3; 0) peabHbIN ra3, MOAYHHSIIOMUICS 0 Vo 2Vo 3\/0 Y,
ypaBHeHUIO Ban-nep-Baanbca. [Tonpasku Ban-gep-Baanbca ms
kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. Teruoémkocts TBepaoro tena mnpu temneparype T > 273 K moxxeT ObITh BbIYUCIEHA
no sMmmupuueckoir Gopmyae € = a + bT. Jlng amoMuHHsS BeIWYWHBI & W D paBHBIL
a = 766 JIx/(xr-K), b = 0,459 JIx/(xr-K?). Haiitu u3sMeHeHHe SHTPONMH MPH HATPEBAHUU ANlI0-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTtyps! 300 K 10 900 K.

7. CriupT Mo KaruIsiM BBITEKAeT M3 COCyla 4epe3 BEPTUKAIbHYIO TPYOKY BHYTPEHHHM
muamerpoM d = 2 mm. Karumm otpeiBarotest yepes Bpemst At = 1 ¢ oqHa mocne npyroii. Uepes ka-
koe BpeMs t BeITeueT macca M = 10 r cnupra? JlnameTp MEHKU Kalljd B MOMEHT OTphIBA CUH-
TaTh PaBHBIM BHYTpEHHEMY quameTpy TpyOoku. s cnupra ¢ = 0,02 H/m.
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4.15 Tlpumepbl TBOpuYeckux 3ajdaHuii Ha ocHoBe TPU3 (koHCTpyKTOpPCKOW H
TeXHUYECKOH HAMPABJIEHHOCTH) /1JIsl CAMOCTOSITEIbHOH PaGoThI.

1. I'a3-paboTHUK.

OO6bI1YHO pabounii OpraH TEXHUUECKUX CHCTEM BBHINIOJIHEH U3 TBEPIOTO Teja, Hallpumep, y
HKCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Pabouuii opran — 3TO 3JIEMEHT, BBINOIHSIOMIUN
[JIaBHYIO MOJIE3HYI0 (QYHKIIMIO TEXHUYECKOM CUCTEMBbI U K KOTOPOMY B JIaHHOM CHUCTEME IOJIBO-
nutes sHeprus.) [IpuBenure npumepsl yCTPOHCTB, B KOTOPBIX Pa0OYMM OPraHOM SIBIISICTCS Ta3.
Kakum 3akoHaM pa3BUTHS TEXHUKH COOTBETCTBYET pabouuii opran u3 raza?

2. BreicoTa 3qaHuUs.

Kak usmeputpb BbICOTY 3/1aHuUs C roMoleto Oapomerpa? Mcnonb3ysa uzsectHslii B TPU3
meron Po6un3zona Kpy3o, BbIIBUTE CKpbIThIE (HEOYEBMJIHBIE, HOBBIE) CBOMCTBAa OapoMeTpa U
npetoxkute 10 pa3HbIX CIIOCOOOB ONpeIeeH s BBICOTHI 3/1aHUSL.

3. [Tpubopk! 1yst U3MEPECHUSI TABIICHHSL.

B «cunbpHBIX» M300peTeHMsIX Bceraa MpUMEHstoTces ¢usundeckue 3¢gdexrs. Uto Takoe
«pmsmuecknit 3pdexr»? B TPU3 cymecTByeT cnenuaan3upOBaHHBIN yKa3aTenb (PU3MUECKUX
s¢¢exToB U ABICHUN Ui u3o0petarenei. [lo marepuanam cetn MHTEpHET U3yuuTe pazinyuHble
KOHCTPYKLIUHU MTPUOOPOB TSl U3MEPEHUS AaBICHHS: MAaHOMETD, AuddepeHIInalIbHbI MaHOMETD,
BaKyyMMETp, OapomeTp, AaTuuku JaBieHus. CocTaBbTe CIUCOK (pu3nuecKkux 3¢ (eKToB, Ha Oc-
HOBE KOTOPBIX pabOTarOT 3TU NPpUOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Vcnonb3oBaHue mycToThl (BaKyyMa) BMECTO BEILECTBA — 3TO OJMH M3 3aKOHOB Pa3BUTHUSA
TEXHUYECKUX CHCTEM U OIWH U3 M300peTaTesibckux npuéMoB. Habepute B 110001 MOMCKOBOM
cucreme B VIHTepHETE cll0Ba «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHO€» U COCTABBTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUM € UCIIOJIB30BAaHUEM BAKyyMa.

5. CaMoieNbHBIN KaJIOpUMETD.

Vcnonb3ys BeleCTBEHHO-TIOJEBBIE PEeCypchl (2 MMEHHO HAJCHCTEMHBIE, «KOIEEUHbIE»
pecypchl BELIECTBA), CKOHCTPYUPYITE U U3TOTOBBTE CaMOJIEIbHBIN KaJIOPUMETP U3 MIIACTUKOBON
OyTbUIKH 1,5 11 1 amoMUHMEBOH OaHKHU M3-110/1 Fa3UPOBAHHON BO/ibI 00BEMOM 0,33 11.

6. CocTOsIHUS BEILECTBA.

Ucnone3ys usBectHolil B TPU3 «MeToa uncinoBoil ocu», pa3MecTUTE Ha OCH M3BECTHBIE
arperaTtHble COCTOSIHMA BelecTBa. [[o kakoMy mapameTpy OHHU pacrosiararorcsi Ha ocu? Bos-
MO’KHO, y Bac 6yneTr Heckosibko BapuaHTOB oceld. KakuM coCTOSIHUSAM BellecTBa COOTBETCTBYET
«HOJIbY», 00JIACTh OTPULIATEIBHBIX U MAKCUMAJIBHO MOJIOKUTEIbHBIX 3HAYEHUH?

7. MUKPOCKOII U3 KaIlJId BOJBL.

B 00b14HOM MUKpOCKOIE JMH3bI U3rOTOBJIEHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MHUKPOCKOII U3 Karuiy BoAbl? [103BosIsieT 1 yBenMUeHHE TaKOro MUKPOCKOIIA YBUIETh OPOYHOB-
CKO€ JBHKEHHE, HalmpuMep, 4acTUIl aKBapesJbHOM Kpacku (Tymu) B Bojae? Kakue HemocTaTku
MMEET ITOT MUKPOCKOI U Kak ux ycrpanuth? B TPU3 cymecTtByeT paszaen o 3akoHax pa3BUTHUS
TEXHUYECKHUX cucTeM. KakuMm 3aKOHaM COOTBETCTBYET TAaKOM MUKPOCKOIT?

8. Bona B pemrere.

Hcnonb3ys 3HaHUS 110 MOJIEKYJISIPHOM (pu3nKe U M300peTaTeabcKue NpuéMBbl, U3BECTHBIC
u3 TPU3, npennoxure 10—-20 pa3HBIX CTOCOOOB TPaHCTIOPTUPOBKH BOJIBI B PEIIETE.
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4.1.6 BuyTpuceMecTpoOBasi aTTecTalus.

B cepenune cemectpa 1o JEKIIMOHHOMY MaTepHaIy /IS CTYICHTOB IPOBOJUTCS BHYTPH-
CCMECTPOBAA aTTCCTAllHA B BUAC TCCTA C IOMOIIbIO KOMIIBIOTCPHBIX CCTCBLIX TEXHOJIOTUH B cpe-
Jie MOYJILHOTO JrHamMu4Yeckoro ooydenust Moodle. CtyaeHTam ajisi MPOXOXKIACHHS TeCTa He00-
XO0UM KOMIIBKOTEP C BBIXOAOM B CCTh I/IHTepHeT, JINYHBIN aapec 3HeKTpOHHOI>'I IMO4YThI U IpC/iBa-
pUTENbHAsL CAaMOCTOsITeNIbHASL perucTpanus Ha caiite Moodle KyoI'Y.

4.2 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS l'[pOMe)KyTO‘lHOﬁ aTrTreCTalnmu.
Hepequb BOITPOCOB, BBIHOCUMBIX Ha 9K3aMCH:

1. 3akonsl uzpeanbHOro rasa. BeiBon ypaBHeHus MenneneeBa-Kianelipona. 3akoH
ABorazapo. M3onpornecce (dhopmynsl u rpaduku). BeiBox 3akona Jlanmerona. MossipHas mMacca
CMECH.

2. JlaBnenue ra3a. BeiBoJ OCHOBHOTO ypaBHEHHSI MOJIEKYJISIPHO-KHHETUYECKOU TEOPHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUU HICAIBHOTO ra3a U CpeaHEN KBaJApPaTHYHOU
ckopocTH. Pacnipenenenue sHepruu no CTeneHs M CBOOOIbI.

3. Bemox 6apomerpuueckoii ¢opmyinbl. BeiBon pacnpenenenus bosbiivana. OrmbIT
[leppena no onpeneneHuto ynciaa ABorazapo.

4. PacnpeneneHue MOJIEKYJI raza Mo cKopocTsiM (pacmupenencHue Makcsemia). Ouznue-
CKUI CMBICT (PYHKIIMH paclpeesieHus. Y clioBue HopMupoBku. Hanbomnee BeposiTHast CKOPOCTh U
3HaYeHHne (PYHKIMH pacTIpeeNeHuUs MPH 3TOW cKopocTH. DYHKIHUS pacrpeneneHus sl OTHOCHU-
TEIbHOW CKOPOCTH. Y CIIOBHUS CYIIECTBOBaHUS aTMOC(hEphl TUIaHET.

5. DOddexTuBHBIE AMAMETP U CEYCHHE MOJEKYIbl. BbiBox Gopmyn g cpeaHei ATuHbI
CBOOOTHOTO TIpo0era M Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPS/IKA 3TUX BEIHMYUH. BakyymM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer kosdppunmenra camo-
b dy3uu.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeruonpoBoaHOCTh. 3akoH Dyphe. CBsI3b MeXKAy KOd(pPuImeHTaMu rnepexHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBkH. BeiBog popmyinsl s pabotsl raza. Ilpumenenue nepsoro 3a-
KOHA TEPMOJIMHAMMKHU K H30IPOLECCAM.

9. Kiaccuueckas TeopHs TEIIOEMKOCTH HI€TbHOTO Taza. MoJsipHas U yienabHas TeT-
JOEMKOCTHU U CBSA3b MEXAYy HUMHU. TenaoEMKOCTH MU NMOCTOSTHHOM JaBJIEHUU U o0beMe. BriBoa
ypaBHeHUs Maiiepa u nokasarens aguadatsl. DU3MUeCKHil CMBICT Ta30BOM MOCTOSHHOU R.

10. AnmaGatwueckwmii mporecc. BerBox tpex gopmyn s anuabarel. CpaBHeHHE ajna-
06aTHYeCKOro U U30TEPMUYECKOro MpolieccoB. BriBoa dopmyn /s paboThl raza npu aguadaTu-
YECKOM IIpoLecce.

11. Tlonutponuueckuil nponecc. Yactuele ciydau. BeiBog ¢opmMynbl noauTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumble U HeoOpaTuMble Mporecchl. [ToHATHE SHTpONMMK TEPMOIUHAMUYECKOM
cuctemsbl. CBolicTBa SHTpOoNMU. BTopoii 3akoH TepmonuHamMuku. @opmyna bonbivana. [Topsamnok
u Oecropsiiok B mpupoje. TpeTuit 3aKoH TepMOAMHAMHKHU. PacueT koinyecTBa TEMJIOTHI Yyepe3
SHTPOIIHUIO.

13. PacdeTr M3MEHEHHS SHTPOIUH B IpoIleccax HaealbHOro raza (Ipu MoCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHUH.

14. Hukmnueckue mpouecchl. Termnosas mammHa. ukn Kaprao B koopaunarax (P, V) u
(T, S). BeiBox dopmynsr KITJ. Teopembr Kapro. Pasnuunbie ¢popMynupoBKH BTOPOTO 3aKOHA
TEPMOAMHAMUKH. XOJI0MIbHAS MalIHA.

15. Peanbuble ra3pl. M3otepmbl peanbHoro rasa. Haceimennsiii nap. Kputuueckoe co-
crosgHue. Kputnueckue napameTpsl.
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16. VpaBuenue Ban-nep-Baanwca ans 1 Mo u v Mmoneit. ®u3ndeckuii CMBICI TOCTOSH-
HbIX Ban-nmep-Baannsca. M3otepmsl Ban-nep-Baansca. MeractabunbHble cocTosiHUS. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.

17. Dddext Jxoyns — Tomcona. @usndeckas cymuocts. duddepennnanbupii  Kod¢h-
¢umment J[xoyns — Tomcona. [uddepeHnnanbHplii 1 UHTETPANbHBIA PQGEKT. DHTANBIUS.
TemnepaTypa HHBEpCHUHU.

18. CBobogHast HEeprus Kak PyHKIUS COCTOSHHA. Tpu GOpMyTHpOBKHU 1Jist KOdhuiu-
€HTa MOBEPXHOCTHOTO HaTshKeHUs. OnbIT [Inato. 3aBucMMOCTh K03 GUIEHTa TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.

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

20. JlaBmeHue moJ MCKPUBJICHHON MOBEPXHOCTHIO KHUAKOCTH. BeiBog dopmyinsl Jlamma-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popmysibl MOAHITHS KUAKOCTH B KalIUJUISpE.

21. Cummerpus KpuctayuioB. 4 tuma xkpuctaiwioB. Jledekrsl B kpuctamiax. Kimaccuue-
CKasl TeopHsl TEIIOEMKOCTH TBEPAbIX Te: 3aKoHbI J{rononra u Iltu u Ixoyns — Komnma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXOJIbI TIEPBOTO U BTOporo poxa. Ilomu-
MophuszM. YcioBus KUTNIEHUS, TUIaBlIeHus, cyonumanuu. Y pasHenune Knaneiipona — Kiaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DK3aMeH 1o AucuuIuinHe «MonekynsapHast Gpu3nka» IpoBOIUTCS B MUCBMEHHOM (hopme
1o GuseTaM, yTBEpK/A€HHBIM B YCTAaHOBICHHOM MOPSKE.
Pexomenayercs cineayromue KpUTEPUHA OLIEHKY 3HAHUM.

OneHka «HeyI0BJeTBOPHUTEIbLHO» BBICTABISETCS B TOM Cy4ae, €ClU CTYJIEHT JAEMOH-
CTpUpYET:

- He3HAHNE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATUH M TEPMUHOB y4eOHOU JUCIUTUIHHEL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUUYECKOI0 MaTepHaa.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE IIPU OTBETE:

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

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaX Ha K3aMEHAIIOHHBIE BOIIPOCHI UMEIOT HAPYLIEHUS B MOCIEA0BATEIbHOCTH
U3JI0KEHUs1 y4eOHOTro MaTepualia, JeMOHCTPUPYIOT MIOBEPXHOCTHBIE 3HAHHSI BOIIPOCA, PUBOJISAT
0e3 MaTeMaTHYeCKUX BBIBOJOB HEOOX0IMMBbIE (pu3nuecKue popmMyIbl;

- IMEIOT KpPaTKHUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOJAT HEUETKHE (POPMYITHPOBKU (PU3MUECKUX OHATUN U 3aKOHOB;

- UIMEIOT CYILECTBEHHBIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE HAa BOIPOCHI IK3aMe-
HaIlMOHHOT' O Ouera.

OneHka «Xopomo» CTaBUTCA CTyJIEHTaM, KOTOPBIE IIPU OTBETE:

- 00HapyXMBalOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuasa, KOTOPHIA H3JarairoT CU-
CTEMAaTU3UPOBAHO, ITOCJIE0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJjee 3HaulMYIO JI0MOJHUTENbHYIO JINTEPATYpY;

- JIOITyCKAIOT OT/EJIbHBIEC IOTPEIIHOCTH U HE3HAYUTENIbHbIE OIIMOKH ITPH OTBETE;

- HE TMOJIHOCThIO MPUBOJAT MaTeMaTHYeCKHe BBIBOJBI /Ui (Ppu3ndeckux (GopMyll B MUCH-
MEHHBIX OTBETAX;

- B YCTHBIX OTBETax HE JOIYCKAaeT CEPbE3HBIX OIMMOOK U JIETKO YCTpaHsSET OTIENbHbIE
HETOYHOCTHU C MIOMOILBIO TOTIOJHUTEIBHBIX BOIIPOCOB IIPENOAABATES.

OneHka «0TJINYHO» CTaBUTCS CTYJIEHTaM, KOTOpbIE ITPU OTBETE:

- 00Hapy)XMBalOT BCECTOPOHHEE CHUCTEMATHUECKOE U TIyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaia (3HaHHE OCHOBHBIX MOHSATUM, 3aKOHOB U TEPMUHOB Y4e€OHOW TUCIUIUINHBI, YMEHHE
OIIEPUPOBATH UMH);

- N3JIaraloT MaTepua JOrMYHO, MOCJIEA0BaTENIbHO, PA3BEPHYTO U YBEPEHHO;
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- M3JIAraloT Marepuang ¢ JAOCTaTOYHO YETKUMH (HOPMYIHPOBKAMH, MOATBEPIKAAEMBIMH
rpadukamu, HuppaMu UId IPUMEPaAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNIAI0T MaTeMaTUYeCKHe BBIBOJBI (PU3NUECKUX (hopMyi;

- JIeMOHCTPUPYIOT 3HAHHE MaTepuasa JEKIHid, 0a30BbIX yIEOHHKOB M JOMOJIHUTEIBHON
JUTEPATYPHI.

OueHouHbIE CPEACTBA Ui UHBAJIUIOB U JIML C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 370pPO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

- NP HEOOXOAMMOCTH MHBAJUIAM U JIMIIAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370PO-
Bbsl [IPEIOCTABIIAETCS AOIOJIHUTENBHOE BPEMs Ul IOATOTOBKU OTBETA HA DK3aMEHE;

- [IpY NIPOBEICHUU MPOIEIYpPhl OLICHUBAHUS PE3yIbTATOB O0yUYEHUSI HMHBAINUOB U JIMII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBbs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHAWBUIYaIbHBIMU OCOOCHHOCTSIMU;

- TIpY HEOOXOAUMOCTH Il 00YYAIOLINXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBbS
Y MHBAJIMJOB MpOLEAypa OICHUBAHUS PE3yJIbTaTOB OOYYECHHs MO TUCIUILUIMHE MOXET MPOBO-
JIUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oueHuBaHusl pe3yiabTaToOB OOY4YE€HUS WHBAIUIOB U JIHI] C OTPAaHHYECHHBIMH
BO3MOXXHOCTSIMU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIIO) MpeayCMaTpUBaeT IPEIOCTaBICHUE WH-
dopmaruu B hopmax, aIaTHPOBAHHBIX K OTPAHUYCHHSIM UX 3J10POBbSI U BOCIIPHUATHS HHPOpMa-
WU

JInst i ¢ HapyIEeHUsIMH 3pEHUS:

- B (hopMe DIEKTPOHHOTO JOKYMEHTA.

JI1st L ¢ HapyIIEeHUsIMH CllyXa:

— B mieyaTHOU hopme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JInst L ¢ HapyleHUs MU ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTa 00Y-
YAIOIIUXCS.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsA).

5.1 OcHoBHasi TUTEpaTypa:

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

2. Tpodumosa T.U. Kypc ¢puzuku: yued. mocodue sl MHKEHEPHO-TEXHUIECKUX CIICIIUATEHO-
creii By3o / T.U. Tpopumona. — M.: Akagemus, 2014.

3. CagenneB U.B. Kypc dms3uku (B 3 TT.). Tom 1. Mexanuka. Monekynspaas ¢pusuka. [Diek-
TPOHHBINA pecypc]: yuebd. mocobue — DnektpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
noctyna: http://e.lanbook.com/book/95163.

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

5. Kukoun A.K. MonekynsipHas ¢usuka: yde0. mocodue ajisi CTyJEeHTOB (PU3NUYECKUX CHElH-
anbHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CII0.: JIans, 2007.

I[J'ISI OCBOCHU NJUCHUIIIIMHBI HHBAJIMAAMU U JIMIAMH C OIrPaAaHUYCHHBIMU BO3MOKHOCTAMHA

3I0pOBbSl MMEIOTCS M3/aHUS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «tOpaiiT», «YHuBepcuterckas 6ubnuoreka ONLINE.
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5.2 lonostHMTEILHASI JIATEPATypa:

Tpopumoa T.M. OcnoBbl ¢(usuku. MonexymspHas ¢pusuka. TepmoauHaMuka: [yueOHOE
nocobue] / T. U. Tpopumona. — M.: KHOPYC, 2011.

Tpodumona T.U. Kypc ¢usuku: yuebnoe nmocodue [mns By3oB] / T. U. Tpopumoa. — M.:
Axamemus, 2010.

Kyxa M.A. Monekynsipaas ¢usuka: paboparopusie padotsl / M.A. Xyxa, E.H. XKyxa,
I'.Il. Unbuenko. — KpacHonap: Kybanckuii roc. yu-T, 2014.

Cagenbe 1.B. Kypc o6meit ¢puzuku. B 5-u 1. Tom 3. MonekynsipHast GpuU3MKa U TEPMOAU-
HaMUKa. [DIeKTpOHHBIN pecypc]: yued. mocodbue — DnektpoH. nan. — CII6.: Jlanp, 2011. —
224 c. — Pexxum nocryma: http://e.lanbook.com/ book/706.

Tenecann B.P. MonekynspHas ¢usuka. [I1eKTpOHHBIA pecypc]: ydued. mocobue — Diek-
TpoH. aaH. — CII6.: JIanb, 2009. — 368 c. — Pexxum poctyma: http://e.lanbook.com/book/391.
Ousnka. [IpakTukymM MO penieHW0 3amad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. TnankoB [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum mocryma:
http://e.lanbook.com/book/41013.

Bonbkenmreiin B.C. Coopauk 3a1a4 no obmemy kypcy ¢usuku / B.C. BonbkeHmTelH. —
CII6.: Kunxusiit mup: [[Ipodeccus], 2008.

Uponos N.E. 3anaun no obuieit gusuke: yuedOHOE mocodue ajisi BY30B. [ DIEKTPOHHBIN pe-
cypc]: yue0. mocobue — DaexTpoH. nan. — M.: U3natensctBo «Jlaboparopus 3Hanuii», 2017.
— 434 ¢. — Pexxum nocryna: http://e.lanbook.com/book/94101.

CaenbeB 1.B. COopHUK BONpPOCOB U 3a1ad mo odmieil ¢usuke. [DIEKTPOHHBIN pecypc]:
yueb. mocobue — OmextpoH. maH. — CII6.: Jlawes, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyeckue U3TaAHUS:

B oubmmoreke KyOI'Y umMeroTcs ciemyroniue MepruoguvecKhe W3IaHus 10 TPOQHUITIO

JUCHUITIINHBI:

buodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @usuka. AcTpoHOMHUSL.
KypHan npukiagHON# MEXaHUKH U TEXHUYECKOUN (PU3UKH.
XKypHan TexHUUeCKOH (HUBHKH.

Nzsectus BY3os. Cepusi: ®usunka.
WNuxenepHas Gpusuka.

Menuuunckas pusuka.

[TpuGopsI M TEXHUKA HKCIIEPUMEHTA.

VYcenexu pusnueckux Hayk.

®usuka. PepeparuBnsiii xxyprnan. BUHUTU.

6. Ilepeyenbp pecypcoB HHGPOPMAUMOHHO-TEJEKOMMYHMKAIMOHHON  CeTH

«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHUILIMHBI (MOAYJIS).

1. Enunoe okHO poctymna k oOpa3oBaTenbHbIM pecypcam — URL: http://window.edu.ru/.
2. ®enepanbHbIl 00pazoBaTenbHBIN TOpTan — 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 «MomnekynspHas ¢pu3nka U TepMOAMHaMHUKa» EcTecTBeHHO-Hay4HOro 00paso-

BatenpHOro moptana — URL: http://www.en.edu.ru/catalogue/312.
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6. Paznmen mo mosekymspHO GU3NKEe W TEPMOJWHAMHUKE y4eOHO-00pazoBaTebHOU (u-
3UKO-MaTreMaTnueckoi oubmmotexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlexumu o pusuke aust BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmoamHamuka u ctaTdusuka» obpazoBarenbHOro npoekra A.H. Bapruna
«®Dusurka, XuMHUsI, MATEMAaTHKa CTyJIeHTaM U mKoJIbHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

10. Caiir Ky6I'Y cpeasl momynpHOTO nuHamudeckoro oOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. Meroanueckue yKa3aHMsi JJIs O00y4YalIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(MmomyJin).

B yueOHoii aucuuIuMHe MpeyCMOTPEHBI JIEKIIHOHHBIE i CEMHHAPCKHE ayJAUTOPHBIC 3a-
HATUSA. J{715 JOCTH)KEHUS BHICOKHX PE3YJIbTAaTOB O0YUEHHsI CTYACHTY HEOOXOAMMO 3HATh TPUEMBI
OBICTPOr0 KOHCHEKTUPOBaHUsI yueOHOro Marepuana M ero 3pQexkTuBHOrO 3anmomMuHanus. WH-
dopmarus 00 3Tux npuéMax umeercs B cetu MHTepHer u Ha caiite Moodle KyoI'Y.

Jist ycrienHoro 0CBOCHHSI TMCIUILIHNHBI «MomekymspHas Gu3nka» npu camocmosmensb-
HOU pabome CTYIEHT AOJDKEH UMETh:

1) KOHCHEKT JIEKIHiA B O0yMa)KHOM UJTU SJIEKTPOHHOM BH/JIE;

2) yueOHuk (yueOHoe mocodue) u COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATY-
pbL;

3) TeTpanb sl CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOAMMO CHCTEMAaTHYECKH paboTaTh B TEUEHUE CEMECTpa MO H3YUYEHUIO
TEOPETUUECKOr0 MaTeprasa U OCBOCHHUIO TUIIOBBIX TPUEMOB PELICHH 3a1a4 10 (hU3HKe.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI YUeOHOU NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHYECKYI0 CaMOIIOATOTOBKY K YUEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOM
JUTEpaType;

— BBITMIOJTHEHHUE JOMAIITHUX 33/1aHuH (pellieHre TUITOBBIX 33]1a4 110 MOJIEKYJISPHOU Qu3nKe
Y BBITIOJTHEHNE TBOPUECKUX 3aJJaHUH TEXHHUECKOW HAIPABICHHOCTH);

— TIOUCK MH(OPMAIINH 110 33JaHHOMN TeMe B ceTH MIHTepHeT.

Cpoku 6vinonHenuss 0OMAuWiHUX 3a0aHull: BBITIOJTHEHHAs] JOMAalIHAs pabora (perméHHbIe
3aJ]aun) MPEeAOCTABISAIOTCS A MPOBEPKH MPENOAABATENI0 Ha OYepeHOM (CleayroieM) yueo-
HOM 3aHSITHH.

®I'OC BO TpebyeT MoAroToBKH OakanaBpOB K HAYYHO-HCCIENOBATENLCKOW U MHHOBA-
[IMOHHOHN BHAaM MPO(heCcCHOHATBHON AEeSITeNbHOCTH, a (PU3MKa SBISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHUYECKOro nporpecca. [loatoMy /i pa3BUTHS TBOPUECKOTO MBILIUIEHHS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B KaYeCTBE METOAMKHU MPAKTHUECKOTO MPUMEHEHHS MOTYyYEHHBIX Ha JIeK-
[USAX 3HAHUNA CTYJEHTaM PEKOMEHIyeTCs M3YYCHHE U MPUMEHEHUE TeOpUH pelleHHs nu300pera-
tensckux 3anad (TPU3). B cBs3u ¢ 7TuM Kakmas JIKIUs 3aKkaHYMBaeTCs TBopueckum TPU3-
3aJJaHAeM TEXHHUYECKOW HAIPaBICHHOCTH, CBSI3aHHBIM C JICKIIMOHHBIM MAaTePHaIOM, HAYIHBIMA
WCCIICIOBAaHUAMHU WM oOydeHneM B By3e. Bo3morknbie pemenns TPU3-3ananuii 06cyxmaroTcs
Ha OYepeHON JIEKIIMHM WM CEMUHAPCKOM 3aHATUU U OTMEYAIOTCS CTYIEHTHI, MPEUIOKHUBIINE
Haubosee MOJIHbIE UM OpUrMHanbHble pemieHus. Jlns BeimonHenus TPU3-3amanuit cryneHtam
HE00X0IMMO MMETh HadanbHble 3HaHusg 0 TPU3. [l 3TOro peKoMeHIyeTcss CaMOCTOSTEIbHO:
1) u3yunth dnekTpoHHYIO KHHUTY «BBenernme B TPU3. OcCHOBHBIC TMOHSATHS W TOAXOJBD»
(http://www.altshuller.ru/e-books/); 2) usyunth MaTepuansl Bukunenuu, HauWHas cO CJIOBa
«TPU3»; 3) mpouects kuuru no TPU3 u3z 6ubamnoreku Kyol'Y; 4) moceTuts cOOTBETCTBYIOIINE
TPU3-caitThl.
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B ocBoeHMM IMCHUIUIMHBI MHBAJIUAAMU M JHUIAMH C OTPAaHUYECHHBIMM BO3MOXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOIo MaTepHaia.

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

VYcnemHocTh OCBOCHHUS CTYACHTOM YU4eOHOM NUCIUILIMHBI OTPAXKAETCs B €T0 petimuHee —
cymMMe 0ajuioB, KOTOpas (OpMUPYETCsl B TEUEHHE CEMECTpa IO pe3ysibTaTaM BBIIOJIHEHUS J0-
MalllHUX paboT ¥ TBOPYECKHUX 3aJaHUM, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, YCTHBIX OIIPOCOB,
BHYTPUCEMECTPOBOM aTTECTALUMH, 3AILUT JJAOOPATOPHBIX pabOT W aKTUBHOCTH HAa CEMMHAPCKHUX
3aHATHSAX.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPoLecca Mo IMCHUILInHEe (MOYJII0).

8.1 llepeuenb HGOPMANUMOHHBIX TEXHOJOT UM,

1. KoMmproTepHOE TECTHPOBAHUE ITPU TEKYIIIEM KOHTPOJIE.
2. KoHCynbTUpOBaHHE IOCPEICTBOM JICKTPOHHOM MOYTHI.
3. Mcnonp3oBaHue 2JIEKTPOHHOM mpe3eHTanuu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.

1. Cpena MoaynbHOTO AMHAMHUYECKOTro oOyueHust Moodle.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTajor HayuHol oubnuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnektpoHHas OubmmoTedHas cucrtema «Y HuBepcuterckast ondamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas OnOIMOTeYHAs cucTeMa m3aarenscTBa «Jlarby (https://e.lanbook.com/).

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

9. MarepuanbHo-TexHn4Yeckass 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOAYJII0).

MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

Ne Bun pa6or
(MOZlyINsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHble Aymutopus 201c, ocHaleHHass WHTEPAKTUBHBIM MPOEKTOPOM H
3aHATHS MarHMTHO-MapKEpHOU JOCKOH.

2. CemuHapckue Aynutopus 230c, ocHallleHHas MAarHUTHO-MAapKEPHOM JOCKOM.
3aHATHS

3. I'pynmoBsie Aynutopus 230c, ocHallleHHas MAarHUTHO-MAapKEPHOM JOCKOM.
(MHOUBHYyaTBHbIE)
KOHCYJbTaIMU

4. | Texyuuit KOHTpPOJb, | Ayautopust 227c, OCHaIllEeHHAas MEPEHOCHBIM IPOEKTOPOM U

IIPOMEKYTOUHAsS MarHMTHO-MapKEpPHOU JTOCKOH.
aTTecTanus

5. | CamocTosiTenbHas Aynuropus 311c, ocHalieHHasi KOMIBIOTEPHON TEXHUKOM € MOA-
pabora KIIF0OueHueM K cetu MHTepHer.
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