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

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJIaX MOJICKYJISPHOHU (DU3MKH, a TAK)KE JaTh HABBIKHM PEIICHUS 3a1a4.

1.2 3agauu AUCHUILIMHEL.

— U3YYCHHE TEOPETHUYECKUX OCHOB, MOHSTHI, 3aKOHOB M METOJIOB HCCIICIOBAaHUI MoJIe-
KYJISIpHOU (PU3HKU;

— 03HAKOMJICHHE C TPaHUIIAMH TPUMEHUMOCTH (U3HUYECKUX MOJIEIICH M TEOPUH, UCTIOb-
3yEeMBIX JIJIsl OITMCAHMS CBOWCTB BEIIECTB HA MOJICKYJISIPHOM YPOBHE;

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

— npuoOpPETeHHEe yYMEHUS HUCIOJb30BaTh 3aKOHBI (DM3HWKHU JUISI PEIICHUS €CTECTBEHHO-
HAYYHBIX U TEXHHYECKHX 3a71ay;

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

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

Hucummumna «MosekymspHas ¢u3nuka» OTHOCHTCA K 0a3oBod wactu brnoka 1 momyns
«O061mas gusuka» yueOHoro miaHa. J{jas ycremHoro u3ydyeHus JUCUUIUIMHBI HE00X0IMMBbI 3Ha-
HUS IIKOJIBHOIO Kypca (PU3MKH, OCHOB MaTeMAaTUYECKOr0 aHalIM3a U MexaHuku. OCBOEHHE JMcC-
LUIUIMHBl HEOOXOAUMO JJIsl U3YyUEHMsI APYIHX pas3/eioB oOLed (pU3UKH, a TaKKe TUCLMILIMH:
«KoHuenuus coBpeMeHHOT0 ecTecTBO3HaHUA», «Mcropus U Metononorus uznkm», «OCHOBbI
6uopusukn», «OCHOBBI MEAMLUUMHCKOW (pus3uku», «TepMonnHamuka, craTUcTUYecKas (usmka,
¢duznyeckas KUHETUKa», «MeTo bl pereHus: (GU3NUeCcKux 3a1au».

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JMCHHUILIMHE, COOTHECEeH-
HBIX € IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTe/IbHON MPOrPaMMBblI.

N3yuenne naHHOW y4yeOHOW MUCHMIUIMHBI HaIpaBieHO Ha (QopMHUpoBaHUE y OOydaro-
mmxcs oOUIeKyIbTYpHBIX U obmenpodeccruonanbHbix kommereniuii (OK, OIK):

No HNunexc Copneprxanue B pesynbrare u3ydeHus yaeOHOW AMCHUIUINHBI
. | Komme- KOMIICTCHITHH oOy4aromuecs: J0IKHbI
| TeHIIUHA (wm e€ yacTu) 3HaTh YMeTh BJIaJeTh
1 OK-7 | crioco6HOCTB YT MOJIyYE€HHs | CAMOCTOSATENBHO | IPHEMaMHK
K CaMOOpIaHu3alluu camMooOpa3oBa- | MOJy4aTh 3HaAHHUS | 0OpPabOTKU U
1 caMO00pa30BaHUIO | HUS U3 PA3ITUIHBIX CHCTEMaTH3H-
UCTOYHHUKOB pOBaHHUS
MOJTyYEHHOMN
uHpopMauu




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-

ctu 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 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimonHeHne TBOpUECKIX, KOHCTPYKTOPCKHIX
U MCCJIEIOBATENbCKUX 3a/1aHU, YIITyOISIOMINX 2 2
Y paCIIUPSIONINX JICKIIMOHHBIN MaTepral
Penienue 3a1a4 o MoJIeKyIsipHOi pusnke 7 7
KoHTpoJb:
IloAroToBKa K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh | Yac. 144 144

B TOM 4HcJie KOHTAKTHas padoTa 98,3 98,3

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 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 oucuunnune: 32 64 - 19

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

tus, CPC — camocrositensHas paboTa CTyaeHTA.

(*) — 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. Pacnpenenenue bomb- JOMAIIHETo
OMaHa. 3aaHAS
4 Pacnipenenenne Monekyi rasa o CKOpocTsm
(pacupenenenne Makcsesuia).
5 O} PeKTUBHBIN TUaMETP U CEUEHUE MOJIEKYJIbI.
Cpenusist 1MHa CBOOOTHOTO po0Oera u Yuciio YeTHbil
CTOJIKHOBEHU. BakyyM. oIpoc,
SBnenus TECTH-
6 51 3Us B ra3ax. 3akoH Puka. BHyrpennee Tpe-
nepeHoca A (bcg)y I yIp p poBaHue,
Hue. Popmyna Herorona.
B razax PMY. IIPOBEpPKA
7 TennonpoBoaHOCTh. 3aK0H Dyphe. AOMaIIHEro
3a/laHus




1 2 3 4
8 PaboTa raza. [lepBblii 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHUE K N30IIPOLIECCAM.
9 TennoeMKoCTh UACATHHOTO ra3a.
Vpasuenue Maiiepa. Yerubid
" = o1poc,
10 Anmnabatuueckuii mponecc. [lomurponuaeckuii mpo- TeCTI-
ecc.
TepmonnHamuka poBanue,
11 OHtponus. Bropoil 3akoH TepmoauHaMuku. Tperuit IIpOBEpKa
3aKOH TEPMOJANHAMUKH. PacueT n3MeHeHus SHTPO- JIOMAIITHETO
MU B [IpoOIleccax UJICaIbHOT0 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.
OHTAIBIHS.
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~ | nomariHero
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 ::o
14, |Brazax Buytpennee tpenue. ®opmyna HeroToHa. sananus
15. TennonpoBoaHOCTh. 3ak0H Dyphe.
16. [MuceMeHHast KOHTPOJIbHAS paboTa.
17. Pabora ra3a. [lepBblil 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. [IucbmMeHHast KOHTPOJIbHAS padoTa.
26. PeanbHble ra3sl. Kputnueckoe cocTosiHUE.

VYpaBHenue Ban-nep-Baanbca.

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

VYcnoBus paBHOBECHUS HA TPAHUILIE JIBYX 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 3aHSATHIMH 110 MOJIEKYJISIPHON (PU3UKE MTPOBOIUT-
cs1 obmuit 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  |yTBEpKJIEeHHbIe Kadeapoil paanodu3uKi 1 HAHOTEXHOJIOTUM, 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 perieHus 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-
soruit, mpotokos Ne 7 ot 20.03.2017.

3. |Pemenwue 3agau 1. MeTtoaunueckue yKazaHus sl peIIeHus 3a/1a4 1o (PU3HKe, yTBEP-
110 MOJICKYJISIPHOW  |XKJIEHHBIE KadeIpoil pagruopU3UKH 1 HAHOTEXHOJIOTHH, IPOTOKOI
¢duzuke Ne 7 01 20.03.2017.

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

Y4eOHO-MeToIMYeCKhe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHUCIIa MHBAJIUAOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10poBbsi (OB3) 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.

J5ig U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIFHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YarOIINXCA.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

[Tpu peanuzanuu yueOHONU pabOTHI MO OCBOCHHUIO TUCHUIUIMHBI «MonekyispHas 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 % marepuaa BEIHOCATCS JJIs1 CAMOCTOATENBHOTO U3ydeHUsl. YacThb 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. biarogaps 3Tomy 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 CUTyallud U u3o0peTarenbckue 3aaaund. 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 JIEKIIMN 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-TMOAJIEPKKH 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 BBIKJIAJI0K, 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 3aHATUSA (BbIIEJICHHbBIE B OTJCIbHYIO YUEOHYIO TUCHUIUTHUHY — «O0muit
¢bu3nuecknil MPaKTUKyM») MPOBOJATCS B CHELUATU3MPOBAHHONW J1aOOpaTOPHHM MOJIEKYISIPHON
¢u3uku Ha naboparopHbix yctaHoBKax JIKT rpynmnamu cTyieHTOB U3 2 4elOBEK.

D¢ dexkTuBHOCTh YUeOHON NEATEIIBHOCTU 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 CUTYyalluid, TBOPUECKUE 3aaHHs,
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 ynponienust nenanuch npu BeiBojJie 6apoMeTpudeckon Gopmyib?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOBsicHUTe (DU3HUECKUN CMBICH pacipenenenus boabpimana.

KaxoB ¢usnueckuii cMbicii QyHKINU pacrpeaeaeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[IpuBeauTe mpUMepsl UCIIOJIB30BAHUS BaKyyMa B TEXHUUYECKHUX YCTPONUCTBAX.

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

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

UYro HazpiBatoT Kodhdummentom nupdy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT KaKux
[IapaMeTpPOB OH 3aBUCUT JJIsl Ta30B?

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEpaTyphl?

Pa3zoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Oosblie TemmoéMkocT Cy?

UTo mpoucXoauT ¢ TeMIepaTypoi ras3a, 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 MOJIEKYIspHOU ¢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. Ouenure, BO CKOJBKO pa3 YBEIMUMBAETCS CPEJHEE PACCTOSHHUE 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 HAaCBhIIIEHHOTO 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€ )KHJIKOCTH B CTEKIITHHOM TpyOKe ¢ OTBEpCTHEM B 2 pasza 0oIbliero 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. Ionb3yscek 3akoHOM Jltononra u [ltu, HATH ynenbHYIO TEIIOEMKOCTh *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 HaXOIUTCA CMECh JBYX HICAIBHBIX
razos: 10%* MOJIEKYJI KHCJIOpoa U 2 MoJia Bojopoaa. HaliTu naBiieHne cMecH ra3os.

4. [lonaras TemmnepaTypy BO3/ayXa, MOJISIPHYIO MacCy U YCKOPEHHUE CBOOOIHOTO MaJCHUS
HE 3aBHCSIIMMH OT BBICOTBI, ONIPEICINTh, HA KAKOW BBICOTE HaJ YPOBHEM MOPS 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 Ilpumepsl 3a1a4 JJIs IOMAILIHEH cAMOCTOATEIbHOI padoThI.

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 anrunapuna (SO2) 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 ¢ TTOMOIIIbi0 OapomeTpa? Mcnonb3ys uzBectHoiii B TPU3
meton Pobunszona Kpy3o, BBIIBUTE CKpBIThIE (HEOYEBHIHBIC, HOBBIE) CBOWMCTBA OapoMeTpa u
npeioxute 10 pa3HbIx clocoO0B onpeaeeHus! BEICOTHI 3/1aHuUs.

3. [Ipubopk! 11 U3MEPEHUS TaBICHHUS.

B «cwibHBIX» M300peTeHusX Bceraa mpuMeHsitorcs (usmdeckue dddexTsl. UTo Takoe
«pusnueckuit r3¢pdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeidb (PU3NYECKHX
a¢dexToB U sABIeHUN 11 n3odperareneit. [lo marepuanam cetn HTEpHET N3yduTe pazIuuHbIe
KOHCTPYKIUU NMPUOOPOB JIJIsl U3MEPEHUs JaBICHU: MaHOMETP, AU depeHnaIbHbIi MAaHOMETP,
BaKyyMMETp, OapoMeTp, AaTyuku naBieHusi. COCTaBbTe CIHUCOK (PU3MUEcKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTarOT 3T MPUOOPHI.

4. BakyyMm B HayKe, TEXHHUKE U OBITY.

Hcnons3oBanue mycToThl (BakyyMa) BMECTO BEIIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUUYECKUX CHUCTEM U OJMH M3 U3o0perarenbckux npuéMoB. Habepute B mo00il mOMCKOBOM
cucreme B VIHTepHETE cll0Ba «BAKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTAaBbTE CIIMCOK
TEXHUUYECKUX YCTPONCTB M TEXHOJOTUH C UCIOIb30BAHUEM BaKyyMa.

5. CamozienbHBIN KaJOpUMETP.

Hcnonp3ys BemiecTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIC, «KOTIECYHBIC
pecypchl BELIeCTBa), CKOHCTPYHPYHTE U M3TOTOBBTE CaMOAETbHBIN KaTOPUMETP U3 TIACTUKOBOM
OyThUIKM 1,5 11 1 anfOMUHUEBOW OaHKHU U3-T10]] Ta3UpOBaHHON BO/bI 00bEMOM 0,33 1.

6. CocTosTHUS BEIIECTBA.

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

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00BIYHOM MUKPOCKOIE JIMH3bI N3TrOTOBIEHBI U3 cTekia. [Ipuaymaiite, Kak U3TOTOBUTH
MUKpPOCKOTI U3 Karui Bozbl? [103BOIsIeT M yBeIMUEeHHE TaKOr0 MUKPOCKONA YBUJIETh OPOYHOB-
CKO€ JBMKEHHE, HallpUMep, YacTHIl aKkBapeiabHON kpacku (Tymu) B Bojae? Kakue HemoctaTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByeT pa3zaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX cHcTeM. KaknM 3aKkOHaM COOTBETCTBYET TAKOM MUKPOCKOIT?

8. Bona B pemere.

Wcnonb3ys 3HaHUS 10 MOJIEKYISIpHON (pu3mke u n3o0peTarenbcKkue NpuéMbl, U3BECTHBIE
u3 TPU3, npennoxure 10—-20 pazHbIX c1ocOO0B TPAaHCIOPTUPOBKU BOJIBI B pPELIETE.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEICHUSI IPOMEKYTOYHOM ATTECTALMH.

[IepedyeHb BOPOCOB, BEIHOCUMBIX Ha IK3aMEH

1. 3akousl wupeanbHoro rasa. BeiBon ypaBHeHus MenneneeBa-Kianeiipona. 3akoH

ABorazapo. Uzonporecce (hopmyinsl u rpadpukn). BeiBog 3akona [lanerona. MossipHas macca
CMECH.
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2. JlaBnenue raza. BeIBoJ OCHOBHOTO ypaBHEHUSI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU
uaeanbHoro raza. Gopmyssl BHYTPEHHEN SHEPIMH UACAIBHOIO Ia3a U CpeJHEd KBaIpaTU4YHON
ckopoctu. Pacnipenenenue sHepruu o CTeneHsIM cBOOOIbI.

3. Bemox 6apomerpuueckoii ¢opmynbl. BeiBon pacnpenenenus bonbivana. OmnbIT
Ileppena no onpexaenenuto yuciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI ra3a mo cKopocTsM (pacnpenenecHue Makcsemia). Ouznue-
CKUH cMbICT (QYHKLUU pacnpeseneHus. Y ciaoBue HopMupoBku. Hanbosnee BeposiTHast CKOPOCTh U
3HaYeHHne (QYHKIMH pacTpeieeHus IPH 3TOoi cKkopocTH. DyHKIUS pacrpeneneHus 15l OTHOCHU-
TEJIbHOM CKOPOCTHU. Y CJIOBUS CYILECTBOBAHUS aTMOC(EPHI IIaHET.

5. DddexTuBHBIEC IMAMETP U CEYSHUE MOJIEKYJIbl. BriBo popmMyrt 11 cpeiHeit JITHHBL
cBOOOIHOTO IIpo0era 1 Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPsIKa 3TUX BEIUYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon @uka. Pacuer xosppunuenra camo-
nuddy3un.

7. Bnytpennee tpenue. @opmyna Hetorona. Kunemarnueckas u 1uHamudeckas BA3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dyphe. CBA3b MeXAYy Ko PuImeHTaMu rnepeHoca.

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

9. Kiaccuueckast TeopHst TEINIOEMKOCTH HJleaJIbHOTO raza. MossipHas U yaenabHas Tel-
JOEMKOCTH U CBA3b MEX1y HUMU. Ternno€MKOCTH MPH NOCTOSIHHOM JIaBJIE€HUHU U 00beMe. BbiBo
ypaBHeHusa Maiiepa u noka3zatens aguadatel. PU3NYEeCcKUil CMBICI ra30BOi MOCTOSHHOM R.

10. AnmaGartwueckumii nporecc. BerBox tpex gopmyn s anuadbarel. CpaBHEHHE ajna-
0aTHYEeCKOro U U30TEPMUYECKOro mpoleccoB. BriBoa dopmy:n s paboThl raza npu aguadaTu-
YECKOM ITpolriecce.

11. Monutponuueckuii npouecc. YactHble cinydau. BeiBog dopmyssl nmoautponsl. Bei-
BOJ1 YaCTHBIX (POPMYJ U3 ypaBHEHUS HOIUTPOIIBL.

12. O6patumble U HeoOpaTuMble mpouecchl. [loHATHE 3HTpONMK TEPMOJUHAMUYECKOMN
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akon Tepmoaunamuku. ®opmyna boasivana. [opsnox
u Oecniopsiiok B mpupoje. Tperuit 3akoH TepMOAMHAMUKHU. Pacyer konudecTBa TEMIOTHl Yepe3
SHTPOIHIO.

13. Pacyer nu3MeHeHMsI SHTPONMHU B MIPOLECCAX MICATBHOTO ra3a (MpH MOCTOSAHHBIX P, V,
T, Q), npu HarpeBaHUU U MJIABJICHUH.

14. Huknnueckue npouecchl. Temnosas mammHa. Lukn Kaprao B koopaunarax (P, V) u
(T, S). BeiBoa popmynsr KIIJI. Teopemsr Kapno. Paznuunbie ¢opMyIupoBKH BTOPOTro 3aKOHA
TEPMOAUHAMUKH. XOJIOJWIbHAS MallMHA.

15. Peanbnble ras3el. M3oTepmbl peanbHoro rasa. Haceimennsiii map. Kputuueckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baannsca a1 Mo u v Moseit. @u3udeckuii CMBICT TTOCTOSTH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHble cocTosiHUS. BHYyTpeH-
Hssl DHeprus rasa Ban-nep-Baansca.

17. Dddext dxoyns — Tomcona. @usudeckas cymHocts. Auddepenunanbupii ko3gd-
¢unuent Jxoyns — Tomcona. uddepeHunanbHplii 1 UHTErpaibHBI 3ddexT. DHTampnus.
TemnepaTypa UHBEPCHUH.

18. CBobGojanas sneprus kak QyHKIuUs coctostHuA. Tpu hopMynupoBkH i Ko3dduiim-
€HTa MoBepXHOCTHOro HaTshkeHus. OnbIT [1naTro. 3aBUcHMOCT KO3 PUIIMEHTA TOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VYcnoBus paBHOBecHs Ha rpaHUIIE JBYX KUJAKOCTEH M HA TPAHUIIE KUIKOCTh — TBEP-
noe teno. Kpaeoii yroi. [Ipumepsl cMauriBaHHS M1 HECMAYHBaHMUSL.

20. JlaBrmeHue O] UCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitbl Jlarmia-
ca. Yactasle caydyan. Kanumuisipel. BeiBoa hopMyiibl MOTHATHS AKUAKOCTH B KallWILIISIpE.

21. Cummerpus KpuctaiuioB. 4 tuma kpuctaiwioB. Jledekrsr B kpucramiax. Kimaccude-
CKasl TeOpusl TEIIOEMKOCTH TBEPABIX TeN: 3aK0oHbI Jlrosionra u Iltu n Hxoynsa — Konma.
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22. ®aza. PazoBoe paBHOBecue. Da3oBbIC MEPEX0bl MEPBOrO0 U BTOpOro poaa. Ilomu-
Mopdu3M. YCIIoBHs KUTICHHS, IJIaBJIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DOk3ameH no gucuuminHe «MonekynspHas (Gu3nKay MPOBOAUTCS B MUCbMEHHOM (Gopme
1o OuieTaM, yTBEpK/ICHHBIM B YCTAHOBICHHOM MOPSKE.
Pexomenayercs cneayromye KpUTEPUA OLEHKH 3HAHUM.

OneHka «HeyI0BJIeTBOPHUTEIbLHO» BBICTABISETCS B TOM Cy4ae, €ClIU CTYIEHT JAEMOH-
CTpUpYET:

- HE3HAHUE OCHOBHBIX 3aKOHOB, (hOpMYJI, HOHATUH U TEPMUHOB y4eOHOM JUCLUIUIMHBL,

- IOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOT0 MaTepHaa.

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

- B OCHOBHOM 3HAIOT Y4e€OHO-IIPOrpaMMHBIA Marepuan B 00bEMe, HEOOXOAUMOM s
MIPOJIOJDKEHMSI Y4eObl U pabOoThI 10 podeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha HK3aMEHAllMOHHbIE BOIPOCHI MMEIOT HapyLIEHUs B MOCIEI0BATEIbHOCTH
U3JI0KEeHUsl y4eOHOro MaTepualla, JeMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUSI BOIIPOCA, IPUBOJIAT
0€3 MaTeMaTHYeCKUX BBIBOJIOB HEOOXOMMUMBIE (pr3ruecKue GopMyIIbl;

- UMEIOT KpaTKHUE OTBETHI TOJILKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOASAT HeUeTKUEe GOPMYIUPOBKU (PU3NUYECKUX MOHATUN U 3aKOHOB;

- UMEIOT CYILIECTBEHHBIE MOIPELUIHOCTU U IpyOble OIIMOKH B OTBETE HA BOIIPOCHI dK3aMe-
HAI[MOHHOTO OujeTa.

O1eHKa «XOPOI0» CTABUTCS CTYJIEHTaM, KOTOpPbIE IIPU OTBETE:

- 00HapyXMBalOT TBEPJOE 3HAHUE NMPOTPaMMHOI0 MarepHajia, KOTOpbIH H3iaraioT Cu-
CTEMaTU3UPOBAHO, [TOCIIEOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- JIOITYCKAIOT OT/JJIbHBIE IOIPEIIHOCTY U HE3HAYUTENbHbIE OIIMOKH ITPU OTBETE;

- HE TIOJTHOCTBIO MPHUBOST MAaTeMaTHYECKHAE BBIBOABI ISl pu3MUecKuX (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HeE JIOMYCKAeT CEphe3HBIX OIIMOOK M JIETKO YCTpaHsET OT/EIbHbIE
HETOYHOCTH C MIOMOIIBIO TOTIOJHUTEIBHBIX BOIIPOCOB MPEINOAaBaTEs.

O1eHKa «OTJIMYHO)» CTaBUTCS CTY/IEHTaM, KOTOpPEIE IIPH OTBETE:

- 00Hapy)XMBalOT BCECTOPOHHEE CHUCTEMAaTHUECKOE U TIyOOKOe 3HaHHE MPOrpaMMHOIO
MaTepHaja (3HaHHE OCHOBHBIX MOHSATUH, 3aKOHOB M TEPMHHOB y4eOHOW TUCLMIUIMHBI, YMEHUE
OIIEPUPOBATH UMH);

- U3JIaraloT MaTepua JOrMYHO, MOCJIE0BaTEeNIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JaraloT MaTrepuajg ¢ JOCTaTOYHO YETKUMHU (HOPMYITUPOBKAMH, MOATBEP)KIAEMbBIMH
rpadukamu, nudpamMu WM npuMepamu;

- BJIQZICIOT HAYYHBIM CTHJIEM PEUH;

- IeNal0T MaTeMaTU4YecKie BIBOJIbI GU3NUEcKUX (hopMyi;

- IEMOHCTPUPYIOT 3HaHHME MaTepHaia JIEKI1il, 0a30BbIX YUeOHUKOB U JOMOJHUTEIHHON
JUTEPATYypPHI.

O1eHOUHBIE CpeNICTBA JJISl HMHBAIN/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- TIpH HEOOXOAMMOCTH MHBAIHJIAM M JIMIIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37[0PO-
Bb [IPEIOCTABIIAETCS JOTOJIHUTEIHLHOE BpeMs JIJIsl OJrOTOBKU OTBETA Ha SK3aMEHE;

- IIPYU TPOBEICHUH MPOIETYPhl OLEHUBAHUS PE3YJIbTaTOB O0yUYeHHUS MHBAIUAOB M JIMIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI TIPETYCMAaTPHUBACTCS MCIIOJIb30BaHNE TEXHUIECKIX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYaTbHBIMH OCOOCHHOCTSIMU;

- TIpY HEOOXOAUMOCTH U1l 00YYaIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3]I0POBbSI
U WHBAJIMJOB IpOIEaypa OLIEHUBAHUS PE3YyIbTaTOB OOYUYEHMs MO JUCLUIUIUHE MOXET MpPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.
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[Ipouenypa oueHuBaHusi pe3yabTaToB OOY4YE€HUS WHBAIUIOB U JIHI] C OTPAaHUYEHHBIMH

BO3MOXXHOCTSIMHU 3/10pPOBbsl IO AMCLMILIMHE (MOJIYJIIO) MPEAyCMaTpUBAaeT NPEIOCTABICHUE HH-
dopmaruu B hopmax, aIaTHPOBAHHBIX K OTPAHUYCHHSIM MX 310POBbSI U BOCIIPUATHS HHPOpMa-
LUU:

J1J1st JITI C HApYIICHUSIME 3PEHHS:

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CH-

Ta 00Y4arOIUXCS.

AJIs

5. IlepeyeHb OCHOBHOW W /JONOJHHMTEJIbHOUH y4eOHOH JHMTepaTypbl, HEOOXOAHUMOM
OCBOEHHUS TMCUMILIUHBI.

5.1 OcHoBHasi 1MTEpaTypa:

Kyxa M.A. MonekymnspHas ¢pusuka: Texctsl nexiuii / M.A. XKyxa. — Kpacaomap: Kyb6an-
CKHii roc. yH-T, 2011.

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

CasenbeB U.B. Kypc ¢usuku (B 3 1T.). Tom 1. Mexanuka. MonekynsapHast ¢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. MonexkynsipHasi ¢pusuka. [DIeKTpOHHBINA pecypc]:
yueb. — OnexkTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

Kuxoun A.K. MonekynsipHas ¢usmka: yued. nocodue i CTy/I€HTOB (U3NYECKHUX CHEIU-
anpHocTel By30B / A.K. Kukoun, 1.K. Kukoun. — CII0.: JIans, 2007.

Z[J'ISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMHA

310pOBbsS. MMEIOTCSI M3JAHUSI B DJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «tOpaiiTy, «YHUBepcuterckas 6ubnuoreka ONLINEY.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

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

Tpodpumona T.U. Kypc ¢usuku: yuebnoe nocodue [nns By3oB] / T. U. Tpopumona. — M.:
Axanemust, 2010.

Kyxa M.A. Monekynsipaas ¢uzuka: igaboparopusie pabotsl / M.A. XKyxa, E.H. XKyxa,
I'.T1. Unpuenko. — KpacHonap: Kybanckuii roc. yu-t, 2014.

CagenbeB 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. [I1eKTpOHHBINA pecypc]: ydued. mocobue — Diek-
TpoH. aaH. — CII6.: JIanb, 2009. — 368 c. — Pexxum goctyma: http://e.lanbook.com/book/391.
Ousnka. [IpakTukymM MO pemieHuo 3amad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. T'nankoB [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum mocrymna:
http://e.lanbook.com/book/41013.
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7. Bomawskenmreiin B.C. Coopuuk 3amad o obmiemy kypey ¢usuku / B.C. BonpkeHmreH. —
CI16.: Kamxnsiit mup: [[Ipodeccusi], 2008.

8. Hponos W.E. 3amaun no obmieii pusnke: yaeOHOe mocobue A By30B. [ DIESKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3narensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 ¢. — Pexxum nocryna: http://e.lanbook.com/book/94101.

9. CagenpeB M.B. COopHHK BOIPOCOB M 3aaa4 IO OOIIeH ¢usznke. [DNEKTPOHHBIA pecypc]:
yueb. mocobue — DnektpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pocryna:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyeckne U3IAHUS:

B oubnmuoreke KyOl'Y mmeroTcs ciemyroniue MepuoguvecKue W3IaHus M0 MPOQHUITIO
JUCLUIINHBL:

buodwusuka.

B mupe nayku.

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

KypHan npukiagHOd MEXaHUKU ¥ TEXHUIECKOH (pHU3HKH.

KypHan TexHuueckoi QU3UKHU.

N3Bectus BY30B. Cepus: ®usuka.

NnxenepHas gpusuka.

Menununckas $puzuka.

[TprOopb! ¥ TEXHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKux HayK.

Owusuka. Peeparususiii xxypnain. BUHUTU.

6. Ilepeyenbr  pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUMOHHOH  CeTH
«HTepHETY», HEOOXOAMMBIX IJISl OCBOEHUS TUCHMILINHBI.

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

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

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

4. Bonbast HayuHast oubimorexa — URL: http://www.sci-lib.com/.

5. Paznen «MonekynspHas Qpu3uKa U TepMOJUHaMuKa» EcTecTBeHHO-Hay4YHOro 00pa3o-
BatensHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Paznen mo MoJekymspHOi (U3NKEe U TEPMOJWHAMUKE y4eOHO-00pa3oBaTebHOU (u-
3UKO-MaTeMaTHueckoi oubnnoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jextuu no pusuke st BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmonuHamuka U cratdusukay oOpasoBarenbHoro npoekra A.H. Bapruna
«DusuKa, XuMHUs, MaTeMaTUKa CTyJIeHTaM U IKoiabHIKamM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

10. Caiit KyoI'Y cpeasl MoaynbHOro auHamuueckoro oOyuenuss Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauyeckue yKazaHus sl 00y4AIOIIUXCS M0 0CBOEHU IO TUCIUIIMHBI.

B y4eOHOW AMCHHTIIMHE MTPETYCMOTPEHBI JICKIIMOHHBIC U CEMHHAPCKUE ayJAUTOPHBIC 3a-
HATHUS. J{715 JOCTMKEHUS BRICOKHX PE3yIbTAaTOB OOYUCHHSI CTYACHTY HEOOXOAMMO 3HATh TPUEMBI
OBICTPOrO KOHCIEKTUPOBaHUsI yueOHOro Marepuana M ero 3pQpexkTuBHOTO 3anmomMuHaHus. WH-
dbopmartus 06 3Tux npuéMmax uMmeercs B cetu MHTepHeT u Ha caiite Moodle KyoI'Y.

J7ist yCTIenHoTo 0OCBOCHHSI TUCIUILTHHBI «MoJekymspHas Gu3nka» Ipu camocmosmensb-
HOU pabome CTYIEHT JIO0JDKEH UMETh:
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1) KOHCIIEKT JIeKIuil B 0yMa)kKHOM MJIM 3JIEKTPOHHOM BUJE;

2) yueOHUK (yueOHOE TocoOre) U COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATY-
pbL;

3) TeTpaab ISl CEMUHAPCKUX 3aHATHI.

CryneHTy HEOOXOQMMO CHCTEMATHYECKH PadoTaTh B TEUYEHUE CEMECTpa 0 HU3Y4YEHUIO
TEOPETUYECKOT0 MaTeprasa, OCBOCHHIO TUIIOBBIX IPUEMOB PELICHUS 33/1a4 10 (U3UKE.

Camocmosmenvhas paboma CONEPKUT CIENYIOIUE BUIbl yUeOHOM NEATEIBHOCTU CTY-
JIEHTOB:

— TEOPETHYECKYI0 CaMOIIOATOTOBKY K YYEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOM
JUTEpaTypeE;

— BBIIIOJIHEHHE JOMAIIHUX 33aJaHui (pelleHue TUIIOBBIX 3a/1a4 [10 MOJIEKYJIAPHON (U3UKe
Y BBIIOJIHEHUE TBOPUYECKUX 3a/laHUi TEXHUYECKOW HAIIPABJIEHHOCTH);

— MOUCK MH(OpMaIUK 110 3aJaHHOM TeMe B ceTH MHTepHeT.

Cpoku evinonHeHuss OOMAWHUX 3a0aHUU: BBHITIOJHEHHAS IOMAlIHss padora (peméHHbIe
3aJjauy) MPEeJOCTABISIOTCS sl IPOBEPKU IPENOIaBaTeNl0 Ha OuepeJHOM (CleayroleM) yueo-
HOM 3aHSTHH.

®I'OC BO Ttpebyer nmoAroToBKM OakallaBpOB K HAy4HO-HCCIIEOBATEIbCKONM U MHHOBA-
LMOHHOM BHaM IPO(EeCCHOHATIBHON JESITENbHOCTH, a (PU3UKa SABJISETCS OAHON M3 OCHOB Hay4-
HO-TeXHUYECKOro nporpecca. [loaroMmy /Ui pa3BUTHS TBOPUECKOTO MBILIUIEHHS, CIIOCOOHOCTH K
camMo00pa30BaHUIO M B KAYECTBE METOJUKH MPAKTUYECKOTO MPUMEHEHHS MOJIyYeHHBIX Ha JICK-
IUSAX 3HAHUH CTyZEHTaM PEKOMEHYeTCs M3ydeHHE M NPUMEHEHHE TEOpUH pelleHus n3oopera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TuM Kakaas JIeKIus 3akaHYMBaeTcsi TBopueckum TPU3-
3aJJaHMEM TEXHHUYECKOW HaMpaBICHHOCTH, CBSI3aHHBIM C JIEKIIMOHHBIM MaTEpHaJIOM, HAyYHBIMU
UCCIJIEIOBaHUSIMH UM oOyuyeHueM B By3e. Bo3moskHble pemenus TPU3-3apanuii obcyxaatorcs
Ha OYepeHOM JIEKIUH WIM CEMHUHAPCKOM 3aHATUU M OTMEYAIOTCS CTYIEHTHI, PEUIOKUBLINE
HauOosee MOJIHbIE UM OpurMHanbHble pemieHus. Jns BeimonHenus TPU3-3amanuil cryseHtam
HE00X0IMMO MMETh HadanbHble 3HaHusg o TPU3. [lng 3TOro peKoMeHIyeTcs: CaMOCTOSTEIbHO:
1) u3yunth 3jeKkTpoHHYI0 KHUTY «BBemenne B TPU3. OcCHOBHBbIE TOHSATHS W TOIXOJBD»
(http://www.altshuller.ru/e-books/); 2) u3yunts MaTepuansl Bukumeauu, HauuHas CO CIIOBa
«TPU3y»; 3) npouects kuuru 1o TPU3 uz oubnumoreku Kyol'Y; 4) moceTuTh COOTBETCTBYIOIINE
TPU3-caiTsl.

B ocBOGHMM MUCHMIUIMHBI MHBAIUAAMHU U JIUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBMJyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNbTAllMM IO MPEIMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLUM MHJMBUYaTN3alliid OOyYEHHUS] U YCTAaHOBJIEHHUIO BOCIIMTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyJaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3710POBBbSI.

VYcnemHocTh OCBOCHHUS CTYACHTOM YUeOHOM TUCIUIUIMHBI OTPAXKaeTcsl B €r0 petimuHee —
cymMMme 0ajuioB, KoTopas GOpMUpPYETCsl B TEUEHUE CEMECTpa IO Pe3yJibTaTaM BBIIOJHEHUS J0-
MaIlllHUX padoT ¥ TBOPYECKHUX 3aJaHUM, TECTUPOBAHUS, KOHTPOJIBHBIX pabOT, YCTHBIX OIPOCOB,
BHYTPUCEMECTPOBOM aTTECTallMM U aKTUBHOCTH Ha CEMUHAPCKUX 3aHATHUSX.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeIbLHOIO Mpoecca Mo JMCIHUILIHHE.

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
1. KoMIproTEpHOE TECTUPOBAHUE NPU TEKYILEM KOHTPOJIE.

2. KOHCYbTHpOBAaHUE TTOCPEACTBOM BJIEKTPOHHOM MOYTHI.
3. Hcnonb30BaHue 3IEKTPOHHON Ipe3eHTaluu Ha caiite Moodle KyoI'Y.
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8.2 [lepeyeHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecTeYeHusl.

1. Cpena MmoxypHOTO AMHAMUYECKOro ooydenus Moodle.

8.3 llepeuenb HH(OPMANUMOHHBIX 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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