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1 ey v 3a7auM U3y4YeHUs JUCUMILIMHBI (MOXYJISA).
1.1 Ileanb ocBOEeHUN TUCHUILIUHDI.

VYyeOnas aucuurinHa «MosekynspHas QU3nuKa» CTaBUT CBOEH LENbI0 CPOPMUPOBATH Y
CTYJECHTOB 0a30BbI€ TEOPETUUECCKUE 3HAHUS 00 OCHOBHBIX SIBICHUSX, MOHSATHUSIX, MOJIEIISX, 3aKO-
HaX U METOJIaX MOJIEKYJISIPHON (U3UKH, a TAKXKe JaTh HABBIKY PEIICHUS 3a/1a4.

1.2 3amauyu IMCHUILIMHBI.

— M3YyYEHHE TEOPETHYECKHX OCHOB, IMOHATHH, 3aKOHOB M METOJIOB MCCIIEIOBAHUI MoJIe-
KYJSIpHOH (PH3HKH;

— O3HAaKOMJICHHE C TPAHUIIAMHU NPUMEHUMOCTH (PU3NYECKUX MOJENCH U TeOpHid, UCIIOIb-
3yEMBIX JUIsl OTIMCAHMSI CBOMCTB BEIIECTB HA MOJIEKYJISIPHOM YPOBHE;

— OBJIaZICHUE HAaBBIKAMH M METOJAaMH PELICHHUS 33/1a4 [0 OCHOBHBIM pa3jieiaM MOJIEKY-
JSIPHOU (DUBHKH;

— IpUOOpETeHNEe YMEHHS MCIOJIb30BaTh 3aKOHBI (PM3MKH JUIS PEIICHHS €CTECTBEHHO-
HAYYHBIX ¥ TEXHUYECKHX 3a/1a4.

1.3 MecTo AucuMIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHON NPOrpaMMbl.

Hucummumna «MosekymspHas ¢u3nuka» OTHOCHTCA K 0a3zoBoi wyactu bioka 1 momyns
«®Pu3uka» ydyeOHOro IiaHa. J[is ycmemHoro M3y4eHus IUCLUIUIMHBI HEOOXOAMMBbI 3HAHHUS
IIKOJILHOTO Kypca (M3MKU U OCHOB MaTeMaTHuecKoro aHanusza. OCBOe€HHE JUCIUIUINHBI HEOO-
XOJUMO JJISl U3Yy4YeHUs JPYTuX pasfenoB (pU3MKK M TUCHMIUIMHBI «KOHIEMIN ecTeCTBO3HA-
HUSD.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPAMMBI.

N3yuenne naHHOW y4yeOHOW MMCUMIUIMHBI HaIpaBiIeHO Ha (QopMUpoBaHHE y OOydaro-
mmxcs obuienpodeccruonanbHbix komnereHui (OIIK):

No Nunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIIUTUIMHBI
. | KOMme- KOMIIETEHIINH 00yYaroImuecst T0JKHbI
" | TeHUIMH (wm e€ yacTn) 3HATh YMeThb BJIaJleTh

1 | OIIK-1 |crocoOHOCTBIO MPEACTABIATh | TEOPETUYECKHE | IPUMEHSTh HaBbIKaMU U
aJIeKBaTHYIO COBPEMEHHOMY | OCHOBBI, TIOHS- | 3aKOHBI MeTOoJIaMHU
YPOBHIO 3HAaHUI HAy4YHYIO TUS, 3aKOHBI U ¢bu3uKky A8 | perieHus 3a-
KapTHUHY MUpPa Ha OCHOBE METOJIbl UCCJIe- | peIICHUs J1a4 10 OCHOB-
3HAHMS OCHOBHBIX IIOJIOKE- | JIOBAaHUU MOJIE- | €CTECTBEHHO- | HBIM pa3JienaM
HUH, 3aKOHOB U METOJIOB KyJSpHOI Qu- Hay4YHBIX MOJIEKYJISIp-
€CTECTBEHHBIX HAyK 3UKHU 3a1a4 HOW (pu3MKH

2 | OIIK-2 | cnocoOHOCTBIO BBISIBIISITh IpaHULBl IPUME- | IPUMEHSATh IIPUEMAMH I10-
€CTECTBEHHOHAYYHYO HUMOCTHU (PU3H- | 3aKOHBI ucka B 6ubmaumo-
CYIIHOCTb MpO0OJIeM, BO3HU- | YECKUX Mozenel | ¢usuku s | Texe u MHTep-
KalolMX B XoJie npodeccu- | u treopuil, uc- peLeHus HeTe J0NOJIHU-
OHAJILHOM JESATENBHOCTH, II0JIB3YEMBIX JJIS | TEXHUYECKUX | TEIbHOU MH-
NPUBJIEKATh JUIA UX pelle- | OMUCaHUs 3a1a4 dbopmanuu,
HUs COOTBETCTBYIOLIUI CBOMCTB BEILECTB HE00X0AuMOMH
(bu3uKO-MaTEMAaTUYECKUN Ha MOJIEKYJIAp- 11l peLIeHus
anmapar HOM ypOBHE npobiem
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2. CTpyKkTypa U coaep:KaHue THUCHUIINHBI.
2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO11ast TPYA0EMKOCTh AUCHHUIUIAHBI cocTaBisieT 4 3ad. ex., (144 yaca), u ux pacmpeze-
JICHHE 110 BUAaM paboT MpeACcTaBiIeHO B TaOJIHULIE.

Bun yaeOHO# paboThI Bcero | 2-i cemectp
4acoB (uacsl)
KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro): 80 80
3aHATHUA JIEKIMOHHOI'O TUIIA 32 32
JlaGopaTopHblie 3aHITHS 32 32
3aHsATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHSA) 16 16
HWNnas koHTaKTHas padora:
Kontpons camocrosrensHoii padotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocroniTejibHasi pab0oTa, B TOM YHCJIe:
[TpopaboTka yuyebHOro (TeopeTuYecKoro) MaTepuana 20 20
BrimomHeHue TBOPUECKIX, KOHCTPYKTOPCKUX M UCCIICIOBATEIIECKHX 78 78
3aJ]aHUi, YIIyOJISIONMX M PaCIIUPSIONIUX JICKIIMOHHBIN MaTepral ’ ’
Pemenue 3a1a4y no MosieKynspHoil Gpusuke 15 15
OdopmIiieHNE U TOATOTOBKA K 3aIIUTE JIAOOPATOPHBIX padoT 15 15
KonTpoJis:
IToaroroBka K 3K3aMeHy - -
O0umas Tpya0eMKOCTh | Yac. 144 144
B TOM YHCJIe KOHTAKTHas padora 86,2 86,2
3a4. ejl. 4 4

2.2 CTpyKTypa IMCOHMILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM JAUCHUIIUHBI.
Paznensr (TeMbl) AMCIUTUIMHEL, U3y9aeMble B 2-M  CeMecTpe:

KonnuectBo yacoB
HaunmenoBanue
431108 (Tem) AynurtopHas pabora | BHeaynuropHnas pabota

No p Beero | JI | 13 | JP CPC
1 | UneansHblii ra3 42 10 4 8 20
2 | SlBmenus mepeHoca B razax | 23,8 4 4 8 7.8
3 | TepmonuHamuka 42 10 4 8 20
4 | PeanbHEBIE Ta3bl, )KUIKOCTH 30 8 4 3 10

Y TBEPJIbIC TEIa

Hmozo no oucuuniune: 32 16 32 57,8

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHsle 3aHs-
tus, CPC — camocTosTennbHas paboTa CTyJeHTa.



2.3 Conep:xanue pa3iesioB (TeM) TUCHUNIUHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

®opma
HaunmenoBanue
Ne Copnep:xanue pazzena (TeMbl) TEKYILEro
paznena (Tembl)
KOHTPOJISI
1 MonekynspHo-KuHeTH4YecKast Teopusi. Moiabs. Mossip-
Has Macca. Yucno ABoranpo. M3omnporecchl. VceTHbI
2 VYpaBaenue Menaeneea-Knaneiipona. 3akon ormpoc,
Janerona. MossipHast macca CMeCH. TECTH-
3 Nneanbhblii OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKOMN pOBaHMUeE,
ras TEOPUHU UJICAUIHHOTO Ta3a. 3anuta JIP,
4 bapomerpuueckas popmyna. Pactipenenenue bomnb- IpoOBEPKaA
IIMaHa. JIOMaITHETOo
5 Pacnpenenenune Monexkys ra3a rno CKOpocTsam 3alaHusd
(pactipenenenre Makcseiia).
6 D¢ dexkTuBHBIN AHAMETP U CEYSHUE MOJICKYIIBI. VYcerHbIi
Cpennsist nmuHa cBOOOJHOTO Mpodera U Yucio ornpoc, Te-
SIBnenns CTOJIKHOBEHUN. Bakyym. CTUpPOBAHMUE,
IepeHoca 3auura JIP
7 p Huddysus B razax. 3akon Ouka. Buyrpennee tpe- H ’
B razax IIpOBEpKa
Hue. ®opmyna Herorona. TennonpoBogHOCT. 3aKOH
JIOMAILHETO
Dypere.
3a/laHus
8 Pabora raza. [lepBblii 3aKOH TEPMOJMHAMUKY U €TO
IIPUMEHEHNE K N30IIPOLIECCaM.
9 .
TenmoeMKOCTh HIEAILHOIO Ta3a. V CTHEIH
VYpasuenue Maiiepa. ompoc,
10 Anunabatuueckuii mponecc. [lonurponuueckuit npo- TECTH-
ecc. OBaHME
TepMmoguHamuka a p Hi’
11 Durponus. Bropoi 3akon Tepmoauuamuku. Tpernii | 3aliTa Jik,
3aKOH TEPMOJIMHAMUKH. Pacuer n3MeHeH st SHTPO- IpoBepKa
MY B POIIECCAX MIEANbHOTO ra3a, IIpy HarpeBanuy | AOMAIIHETro
U TUTaBJICHUH. 3ataHust
12 TemuoBas mamnHa. [ukn Kapno. Teopemsr Kapho.
XonoauibHas MallvHa.
13 Peanbuble ra3el. Kpurudeckoe cocrosiaue. Y pasHe-
Hue Ban-nep-Baansca. Dpdexr xoyns — Tomcona.
OHTaIBIHUS.
14 XKunkoctu. CBoGoHas SHEPTUs. [TOBEPXHOCTHOE
HaTsKEHHE. Y CIIOBHS PABHOBECHS HA TPAHULIE IBYX YCTHBIA
i _ onpoc
PeanbHble raspl, | AKHAKOCTEH M Ha IPaHHIE KHUIKOCTh — TBEPIOE TEIIO. 3a1u1/11;a ﬁP
KIIKOCTH H CmaunBaHue, HECMayMBaHUE. ’
15 » IIPOBEPKaA
TBEpAbIE TEA JlaBieHne o1 UCKPUBJIEHHON MOBEPXHOCTBIO KU I~ OMALLIHERO
MaITHer
koctu. @opmyna Jlannaca. KanunisipHele siBieHUs. A
. . 3a/aHus
16 Kpucrannnueckue TBEpAbIE TENA U UX TEIIOEMKOCTbD.

@da30BbI€ MEPEXO/IBI IEPBOTO U BTOPOTO pojia. Y pas-
Henue Knaneitpona — Knaysuyca. Jlnuarpamma co-
CTOSIHUI.




2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

No HaumenoBanue TeMarnka npakTUYECKUX 3aHATUI dopma TEKyIIero
" | pa3znena (TeMsl) (ceMHHapoOB) KOHTPOJISI
1 2 3 4
1. YpaBnenue Menaeneesa-Knaneipona. .
3akoH /lanbToHa. OCHOBHOE ypaBHEHHE MOJIE- YCTHbIi ompoc.
KYJISIpHO-KUHETUYECKON TEOPUHU UICATBHOTO TecTnposanue.
NneanbHbliit rasa. [IpoBepka
ra3 JIOMAIITHETO
2. BapOMeTpI/I‘-IeCKaH Q)OpMyHa. PacnpeneneHHe 3aaHUA.
bonpumana. Pacnipenenenue mosiekya rasa mno KonTtponbHas
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpenusis qimuHa CBOOOIHOTO MpoOera U YUcio YcTHBIH ompoc.
cronkHoBeHUH. Bakyym. Jlnddysus B razax. TectupoBanue.
SBnenus 3akoH Duxa. IIpoBepka
nepeHoca JIOMAIITHETO
4, B ra3ax Bnyrpennee tpenue. opmyna HeroTroHa. 3a71aHus.
TemnonpoBoaHOCTh. 3aKoH Dyphbe. KouTpornsHas
pabora
5. [lepBblil 3aKOH TepMOAMHAMUKH. Teroem- YCTHBIN onpoc.
KOCTb UJI€aJIbHOTO Tra3a. Y paBHeHUE Maiiepa. TectupoBanue.
AnabaTUYeCKU MpoIiece. ITpoBepka
TepmoauHaMuka JIOMAIIHETO
6. Outponus. PacyeT u3MeHeHUs SHTPOTINH B saxanms
npoiieccax uaeanbHoro rasza. Lukn Kapno. K :
Pacuers! KII/] pa3snu4HbIX LUKIIOB. OHTPOILHAA
paborta
7. Peanbuble ra3el. Kpurnueckoe coctostHue. VeTHBI ompoc.
VYpaBuenue Ban-nep-Baanbca. TecTHpOBaHHE.
PeanbHbIe Ta35I,
8. JKHAKOCTH 11 Kunkocru. HOBerHOCTHVOG Hatsokenue. [laB- | [IpoBepka nomar-
JIEHUE MO/ UCKPUBJIEHHOM MMOBEPXHOCTHIO HETo 3a/IaHMsl.
TBEp/IbIC Tela
xuakoctu. @opmyna Jlannaca. Kanuiaper. KonTponbHas
paborta
2.3.3 JlaGopaTopHbIe 3aHATHUS.
No Hauveroanne HaumeHnoBanue 1abopaTopHbIX paboT Popwma Tekyiuero
paznena (TeMbl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonbl (JIKT-10).
Onpenenenrie yHUBEPCaIbHOW ra30BOM MOCTOSH- Janmrra JIP
. Hoil. [IpoBepka 3akona boins-Mapuorra. Onpene-
Wneansubiit
JIEHWE HEM3BECTHOTO 00BEMa COCY/Ia.
2 ras H3mepenne atMocgepHOro 1aBjIeHUs.
Onpenenenne aTMoc(hEepHOTO JaBICHUS, UCTIOJIb3YS 3anura JIP
3akoH boins-Mapuorra n U-06pa3Hyro TpyOKy.
3 CaoiicTBa razos (JIKT-2. 3aganue 16). ammra JIP
SABnenus OrnpezesieHne TEMIONPOBOAHOCTH BO3AYyXa.
4 IepeHoca Ipoueccs! B razax (JIKT-5. 3aganue 15).
B razax Onpenenenre BA3KOCTH BO3/lyXa MO €ro TEYECHUIO 3amuTa JIP
B KauJuispe.




3 4

Tepmo-
JTUHAMUKa

CsoiictBa razos (JIKT-2. 3axanue 8).
Omnpenenenue mokasaress aanadarsl 10 CKOPOCTH
3ByKa IIPH pa3HbIX TeMIEpaTypax.

3amura JIP

Tepmoaunamuka (JIKT-9).

Onpenenenue TeMnepaTypHoro ko3dduimeHra
nasienus. HaxoxaeHne MOIHOCTH, TEIIOEMKOCTH
u KI1/] narpeBarens. OnpeneneHue TeNI0EMKOCTU
BOJIBI.

3amura JIP

PeanbHbIe ra3sl,
JKHAKOCTH U
TBEPJBIC TEJA

HN3mepenue pu3dn4ecKUX XapaKTEPUCTHK BOAbI
JIKT-7. 3apanue 13).
HaxoxneHnue yaenbHON TEIIOThl UCIIAPEHUS BOJBI.

3amura JIP

Omnpenesienne K03 GUIHEHTA TEIIONPOBOIHO-
CTH TBEPJABIX TeJl.

Ornpeaenenne K03 GUIMEHTA TEIIIONMPOBOIHOCTH
OPTaHWYECKOTO CTEKJIA METOJIOM CPABHEHUS C 3Ta-
JIOHHBIM 00Pa3II0M U3 Y00HHTA.

3amura JIP

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB).

KypcoBbie paboThl — HE IPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOANYECKOr0 O0ecnedeHHsl IS CAMOCTOSATE/IbHOI padoThI
00y4YaAIIHUXCS M0 TUCHHILINHE (MO1YJII0).

Hepequb y‘le6HO'MeTOI[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

HOATOTOBKA K
3amure jgabopa-
TOPHBIX pabOT

Ne Bup CPC .
10 BBIITOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1. |[Ipopabotka Metoanyeckue ykazaHHs [0 U3Y4EHUIO TEOPETUUECKOro MaTepHuaa,
TEOPETUYECKOTO |YTBEPKIACHHBIE Kadeapol pagrnoGU3NKi U HAHOTEXHOJIOTUH, IIPOTOKOI
Marepuaia Ne 7 o1 20.03.2017.

2. |Bemomnenne  |1. XKXyxa M.A. MonekymsipHasi pu3mKa: TEKCTHI JISKIUH (C 3aJaHUSIMHU
TBOPUYECKHUX, no TPU3) / M.A. XKyxa. — Kpacuogap: Kybanckuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuaisl B 2JIEKTPOHHOM BHJIE B CPE/ie MOAYIHHOTO TUHAMUYE-
CKHUX M ucciie-  [ckoro ooydenust Moodle Ky6I'Y wa caiite http://moodle.kubsu.ru: us-
JIOBAaTENbCKUX  ((hopMalius Mo Teopuu peteHus nzodperarenbckux 3aaad (TPU3) ms
3aJaHui Pa3BUTHSI TBOPUYECKUX CITIOCOOHOCTEH.

3. MeToauueckue yKa3aHus K CaMOCTOSTEIbHON paboTe CTyeHTa JUIs
BBITOJIHEHUS TBOPUYECKUX 33/1aHUI 110 PEIICHUIO U300peTaTelbCKHX 3a-
Jad, yTBEpKIeHHBIE Kadeapor paarnou3nKi 1 HAHOTEXHOJIOTHH, TIPO-
tokoJ Ne 7 ot 20.03.2017.

3. |Pemenue 3amau |1. Metoanyeckue ykazaHus JUIsd peLIeHUs 3a1a4 Mo Gu3uKe, yreep-

10 MOJIEKYJISIp-  PKIAeHHBIE Kadeapoil paanou3nKyd 1 HAaHOTEXHOJIOTHH, TPOTOKOI No 7
HOU (pu3nKe ot 20.03.2017.
2. Marepuainsl B 3JIEKTPOHHOM BHUJIE€ B CpeJie MOJIYJILHOTO JJMHAMUYe-
ckoro ooyuenuss Moodle KyOI'Y na caitte http://moodle.kubsu.ru: mpu-
MEpbI PeIIeHHs 3a]1a4 U KPAaTKHe PEeKOMEHJAIMU 10 UX PEUICHHIO.
4. |Odopmnenue u |1. Meroandeckne ykazaHHs MO BBIMOJIHEHHUIO JJAOOPATOPHBIX padoT,

yTBepkKACHHbIE Kadeapoit paauopu3uKyu 1 HAHOTEXHOJIOTUH, TIPOTOKOI
Ne 7 o1 20.03.2017.

2. Kyxa M.A. Monexysipaas ¢pusnka: 1adbopatopHbie padoThI /

M.A. Kyxa, E.H. Xyxa, I'.Il. Unpuenko. — Kpacnonap: Kybanckuit
roc. yH-1, 2014.




Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ul CaMOCTOSTEIBbHONH pPabOThI OOydYaIOUIMXCS M3
YHCIIa MHBAJIHM/IOB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) npenocrasmistorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst I ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCA.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

[Tpu peanuzanuu ydeOHONH pabOTHI MO OCBOSHHIO JAUCHUILUIMHBI «MoOneKyisipHas (u3u-
Ka» UCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:

— HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— npobieMHOe 00y4eHHUE.

Ha aexnmu BeiHOcuTcs 80 % Marepuana, M3JI0XKEHHOTO B MPOrpaMMe JUCLMILIMHBIL.
Ocranbubie 20 % marepuana BEIHOCITCS ISl CAMOCTOATENBHOTO U3ydeHUs. YacTh JEeKIIMOHHbBIX
3aHATUHA MPOBOJATCS B CIELMAIU3UPOBAHHON ayAUTOPUU C NPUMEHEHHEM MYJIbTUMEIUNHOIO
IIPOEKTOpPa B BUE y4eOHOM mpe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bpscHeHuN HOBOTO MaTepuana
UCTIOJIB3YIOTCS MTPOOJIEMHOE U3JI0KEHHE MaTepHalia U nouckosas Oecena. [lo ocHOBHBIM pasjie-
JaM JMCUUIUIMHBI BBINYLIEHO ydyeOHOoe u3naHue «MomnekynspHas (U3MKa: TEKCThI JEKIM»,
umeroreecst B oudnnorexke KyoI'Y. CtyneHtam y4eOHBIN MaTepual NpeabsaBIsSeTcs TaKXkKe U B
AIIEKTPOHHOM BHJIE Ul O3HAKOMJICHHUS U M3ydeHus. biarogaps sTomy cokpaiaercss Bpems Ha
KOHCIIEKTUPOBAaHUE JIEKIIMOHHBIX 3aHATHM, YTO IMO3BOJSET IOKa3bIBaTh JEMOHCTPALMOHHbBIE
OTBITHI U HaIJIAIHbIE TOCOOUS, 00CYKIaTh COBPEMEHHBIE JOCTUKEHUSI HAYKH U TEXHUKHU, pa3ou-
paTh KOHKpETHbIe MpOoOJIeMHbIE CUTYallul M u300peraTenbckue 3agauu. Kpome Toro, B KOHIE
KaX/I0T0 JIEKIIHOHHOTO 3aHATHUS CTYAEHTaM MpEAararoTcs sl BHIIOJHEHUS TBOPYECKHE, KOH-
CTPYKTOPCKHE U HCCIIEAOBATEeNIbCKUE 3aJ]aHUs, YIIyOJSIOUIMe U pacIIUpSIOLINe JIEKIIMOHHBINH
MaTepuall, pa3BUBalOIINe MHHOBALMOHHOE MBILUICHHE U (PaHTa3MIo, a TAK)XKE YMEHHE paboTaTh C
MPUBJIEYEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH /JIsl MOMCKa y4eOHBIX MaTepua-
70B B cetn MHTepHET. 3ajaHusl OCHOBaHbl Ha COBPEMEHHOW TE€XHOJOTMH TBOPYECTBA — TEOPUHU
pemenns uzodpetarenbckux 3anad (TPU3), u pe3ynbTaThl BHIMOIHEHUS 3TUX 33JaHU 00CYX-
JTAIOTCS Ha CIEAYIOUIEH JIEKIIMH WM CEMUHAPCKOM 3aHITHH.

HupopMainoHHO-KOMMYHHUKAIIIOHHBIE TEXHOJOTUHU IPEICTaBICHbl TaKXKe CPeIoll Mo-
nyJabHOTO AuHamuudeckoro ooyuenuss Moodle. Ha caiite Moodle Ky6I'Y co3nan 3nmeKTpOoHHBIH
Kypc «MonekynspHas ¢uzuka g OTDy» ans obecnieueHUss UHTEPHET-TIOAJIEPKKH 00yUeHUsI.
CryneHTaM JOCTYIHBI Clenylolue y4eOHO-METOIUUECKUEe MaTepHajbl B 3JIEKTPOHHOM BUJE:
KOHCIEKTHI JIEKIIMHA, TPUMEPhI pelIeHus 3a/1a4, ONHUCaHus JabopaTopHbIX paboT ¢ peKoMeHaa-
USAMH 110 UX OQOPMIICHHUIO U 3alllUTe, TECT, MEPEeYHN Y4eOHOM TuTepaTyphl U 3K3aMEeHalMOH-
HBIX BONPOCOB, HH(MOpMAIUs O pPAallMOHATIBHBIX MpUEMaxX 3allOMHUHAHUs y4eOHOro MaTepuasia u
OBICTPOMY KOHCIIEKTUPOBAHUIO, MaTEPUAIBI ISl Pa3BUTHSI TBOPUYECKUX CIIOCOOHOCTEM.

Ha nmpakTnyeckux (CeMHMHAPCKHUX) 3aHSITUSIX pacCMaTpHUBAIOTCS (DparMEHTHI TEOPHH,
TpeOYIOLINE CIOKHBIX MATEMATHYECKUX BBIKJIQJ0K, PA3IMUYHbIe METO bl pEIIEHHs 3a/1a4, Hauoo-
Jiee TUIIMYHBIE, TPYJHbIE U TBOpUYECKHE 3a1auu. J{J1s 3aKpenieHus MaTepuala, paccMaTpuBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MIOJIy4aroT JOMAIlHUE 3a/laHus B BUJE 33]a4 U3 COOTBETCTBYIOIINX
3aJJaYHUKOB.

JlabopaTopHble 3aHSITUSI TIPOBOJSITCSA B CHECIUATM3MPOBAHHOW JIAOOPATOPUU MOJICKY-
nsipHOM Gu3KKHM Ha TabopaTtopHbIx yctaHoBKax JIKT rpynmamu cTyneHTOB 13 2 4elloBeK.
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O} dexTUBHOCTh YyUSOHOU ACSITENFHOCTH CTYAECHTOB OICHUBACTCS 10 PETUHIOBOI CH-
creMe.

B yuebHOM mporiecce UCHOJIB3YIOTCS CIIENYIONIME AKTHBHbIE H HHTEPAKTHUBHBbIE (op-
MBI [IPOBEJICHUS 3aHATHIA: JICKIITMOHHBIE IEMOHCTPAIUU C 00CYKIEHUEM, AUCKYCCHUs, IOMCKOBAs
Oecema, TBOpUueckre HHCTpYMeHTHI TPU3, paz0op KOHKPETHBIX CHTYallU, TBOPUYECKUE 3aIaHHS,
paboTa B MaJbIX TPyIIax.

Jnst Ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aIlus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHOYHbIE CPEICTBA ISl TEKYIIEr0o KOHTPOJIsl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTalNH.

Tekyluii KOHTPOJIb:

— YCTHBIH OTPOC IO KOHTPOJBHBIM BOIIPOCAM IO pas3zeaM yu4eOHOH MporpaMmBl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE Pa0OTHI IO PELICHHIO 3a/1aY;

— JIOMaIllHUE 33/1aHUs K CEMHUHAPCKUM M JICKIIMOHHBIM 3aHATHIM (11 CaMOCTOSITENbHOM
paboThl);

— 3amuTa J1abopaTopHBIX PadoT.

HpOMe)KYTOLIHaH aTTeCTalusd:
— 3a4c€T.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJIf MPOBeAeHUs TeKYIel aTTeCTAIUMN.

4.1.1 MpuMepbl KOHTPOJIbHBIX BOMPOCOB IO pa3jiejiaM y4eOHOW mporpamMmsbl (s
YCTHOTO Ompoca).

Pazoen 1. HoeanvHuiii 2as.

OnuiuTe TpoCTENITYI0 MOJIENb BEIIECTBA — UACAIbHBIN ra3.

Kaxkue ynpornienus aenanuce npu BeIBojie 6apoMeTpuueckon Gopmybl?

Kak M0oxkHO MpUOIN3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

O0bsicHuTe (PU3MUECKU CMBICT pacupeneneHus bompiimana.

KaxoB ¢usudeckuii cMbIc QYHKIUU pacripeeTeHus: MOJIEKYI 0 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[TpuBenuTe MPUMEPHI HCIIOTB30BAHUS BaKyyMa B TEXHUYECKHX YCTPOWCTBAX.

B uém cymnoCTh sABIIeHMI nepeHoca? KakoBel OHU M IIPU KAKUX YCIOBUAX BO3ZHHUKAOT?

[Mouemy nuddy3us xuaKOCTEH MPOUCXOAUT 3HAUYUTENIBHO MeJUIeHHee, yeM Auddy3us
ra3os?

UYro Ha3zbIBatoT Ko3dduimentom nuddys3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT KaKUX
napaMeTpOB OH 3aBHCHUT JIJIs Ta30B?

Kak BsI3KOCTh ra30B 3aBUCHUT OT TEMIEPATYpPhI?

Paszoen 3. Tepmoounamuxa.

[Touemy Tennoémxocts C, Oomnbire Temoémkoctu Cy?

UTO NpoUCXOOUT C TEMIIEpaTypol ra3a, €CliM OH PacIIUpSAETCs MPU MOCTOSIHHOM JIaBlie-
HUH?

UTO MpOUCXOAUT C TEMIIEpaTypOl Ta3a, €CIIM OH PACIIUPSIETCS ainadaTUIECKu?

B nusensHOM ABHUTraTene BO3AYX MOABEPTacTCsl OUYEHb CHIIBHOMY M OBICTPOMY CXKATHIO.
Jnst wero ato nenaercs?

Kakue KOHCTpYKIIMU «BEUHBIX JIBHTATENICH» «CO3MIaHbI» MO 3aKOHAM MOJICKYISIpHOU (u-
3UKH?



Paszoen 4. Peanvhbie 2azvl, scuokocmu u meepovle meid.

OOBsiCHUTE pPA3IUYUE SKCICPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUIO BaH-nep-Baanbca.

Kakyro KUAKOCTh MOKHO HaJIUTh B CTAKaH BBIILIE €r0 KPa€B?

[Toyemy y Bcex BELIECTB NOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEIIMUEHUEM TEM-
neparypsi?

Kuakue jekapcTBa 4acTO OTMEPSIOT KAIUISIMU. SBISIETCA JIM 3TO JOCTATOYHO TOYHOM
Mepoit?

Uro Takoe «OMMeTa» U T/Ie OH MPUMEHSIETCS?

4.1.2 IIpumep TeCTOBOIO 3aaHMS JIJIA CEMUHAPCKOT0 3aHATHS.

1. Ouenure, BO CKOJBKO pa3 YBEIMUYMBAETCS CPEJHEE PACCTOSHUE MEXKIY MOJEKYJIaMu
BOJIbI IIPY NIEPEXO0/IE BOJIbI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE ITPU HOPMAJILHOM JIaBJIECHUU?

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

2. Kak u3MeHuTCs JaBiieHHEe HACBIIIEHHOTO Mapa MNPy N30TEPMUYECKOM YMEHBIIIEHUU €TI0
oobema? (YBeauuurcsi. YMenbimurcsi. He u3ameHurcst.)

3. [Ipu norpy’eHuu B XKHAKOCTh KAUJUIAPHON CTEKIISTHHOW TPYOKH YPOBEHbB >KUJKOCTH
B HEW MOJHSJICS Ha 4 MM HaJl YPOBHEM JKUAKOCTU B cocyjne. KakoBa BbrIcOTa MOJgbeMa YpOBHS
TOM K€ )KHJIKOCTH B CTEKJIITHHOU TPYOKE C OTBEPCTHEM B 2 pa3a OOJbIIEero quameTpa’?

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

4. 7 r a30Ta U30TEPMUYECKH paCIIUPSAIOTCS OT oObeMa 2 11 g0 oobema 5,44 n. Haiitu
MPUPOCT SHTPOIHH IIPU 3TOM IMPOIIeCCe.

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

5. Honb3ysick 3akoHOoM lronmonra u [ITu, HaATH yIeTpHYIO TEIUIOEMKOCTh Kele3a (Mo-
JsipHas Macca kenesa paHa M = 0,056 kr/moub).

(130 Jox/(xr-K). 328 Ix/(xr-K). 445 [/ (kr-K). 470 JLaax/(kr-K). 520 dax/(kr-K).)

4.1.3 Ilpumep KOHTPOJILHON PadOThI 1JIsi CEMUHAPCKOTO 3aAHATHSI.

1. Onennre, CKOJIBKO MOJIEKYJT BBI BJIBIXA€TE, €CIIU MIPU OJJHOM BIOXE rmosrydaere 1 J1 BO3-
yxa.

2. Monekynsl Taza pacrpesieseHbl 0 00beMy B CpeJHEM paBHOMEpHO. M3BecTHa KOH-
LeHTpauus MoJieKys n. OLIEHUTh CpEeJHEE PACCTOSHUE < [ > MEXKIY MOJIEKYIaMH.

3. B cocyne oobemom 1 M npu temneparype 27 °C HaxoAUTCA CMECh JIBYX HACAIBHBIX
rasos: 10% MOJIEKYJI KHCJIOpOoAa U 2 MoJig Bojopoaa. HaliTu naBiieHre cMecH ra3os.

4. Ilonarast TeMIiepatypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOJHOTO MaIeHUs
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPENIENINTh, HAa KaKOi BHICOTE HAJl YPOBHEM MOPS TUIOTHOCTH BO3-
JIyXa MEHbIIIe CBOETO 3HaUCHHs Ha ypoBHE Mops B 2 pa3za. TemmnepaTypy Bo3ayxa NpUHAThH paB-
Hoit 0 °C.

5. Kakast cpeqssist sHEprus (€) NIPUXOIUTCS B COCTOSIHUN TEPMOJINHAMHYECKOTO PaBHOBE-
cust pu Temnepatype T, — B COOTBETCTBHHU C KJIACCHUECKUM 3aKOHOM paBHOpAcIpe/leeHus], —
Ha OJIHY: a) TIOCTYIMAaTEIbHYIO CTENEeHb CBOOOIBI; 0) BpalaTeIbHYIO CTETIEHh CBOOOIBI; B) KOJIE-
0aTenbHYIO0 cTeNeHb CBOOOIbI?

4.1.4. Tipumepsl 3a1a4 /151 IOMANIHEH CAMOCTOSATEIHLHOI PadoThI

1. B 6amnone, 066&m koroporo 0,25 M3, HAaXOJUTCS ra3oBasi CMECh, COCTOSAILAs U3 yIie-
KHUCJIOro raza u napoB Bojbl. Temmeparypa cmecu 327 °C. YUucino MOJEKyn YIJIEKHCIOro rasza
N; = 6,6 -1021, YUCII0 MOJIeKYyJ mapoB Boasl Ny = 0,9 .10?*. Boruucnuts JABJICHUE ¥ MOJISIPHYIO
Maccy ra3oBoy CMECH.

2. Kakas gacte mMosnekyn cepuucroro anruapuaa (SO,) npu temmeparype 200 °C obia-
JaeT cKopocTsamHu B mipenenax 420—430 m/c?
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3. OnpenenuTh KOJIXYECTBO TEIUIOTHI, KOTOPOE HYKHO IepenaTh 7 K BOJAOPOAA IS TOTO,
YTOOBI Ta3 YBEIMYMII CBOM 00BEM IMPH MOCTOSHHOM JIaBJICHUHU TaK, YTO €ro TeMIepaTypa MOBbI-
cmiack Ha 200 °C.

4. Ha pucyHKe TOKa3aH LMK, IPOBEACHHBIN C HMIealb-

HBIM OJHOaTOMHBIM Tra3oM. Havtu KIIJ mukia. 32 2
5. [Ipn xakoM JaBieHUU JOJKEH HAXOAUTHCS KUCIOPOJ 5 0

B kosimuectBe 100 monb, uToOs! npu Temneparype T = 320 K on Pof

saHuMai o6vem 0,1 M>? 3ajauy pemuTh, pacCMaTpuBasi KUCIIO- Po [ i i3

pOA Kak: a) uJealabHbIi ra3; 0) peaabHbIi ra3, NOJUUHSIOIIUICS 0 Vo 2Vo 3V, V
ypaBHeHUI0 Ban-nep-Baanbca. [TonpaBku Ban-nep-Baanbsca mis
kucnopona pasubl: @ = 0,137 H -M4/M0JIBZ, b= 3,17-10_5 M>/MOJIB.

6. Teruoémkocts TBepaoro tena mnpu temneparype T > 273 K moxxeT ObITh BBIYHCICHA
0 SMIUpUYEcKOil ¢dopmyne C€ = a + bT. Jlnsg amroMuHHS BEIMYMHBI 8 U D paBHBL
a =766 Jlx/(kr-K), b = 0,459 Jix/(xr-K?). HaiiTi 3MeHEHHE SHTPOIMH IPH HATPEBAHHUH allio-
MUHHUEBOT0 Opycka Maccoii 8 kr ot TemnepaTtypsl 300 K 10 900 K.

7. CnupT 1o KaruiiM BBITEKAaeT U3 COCyAa Yepe3 BEPTUKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 mm. Karum otpeiBatotes uepes Bpems At = 1 ¢ ogna nocine apyroit. Yepes ka-
Koe Bpems t BeiTeuer Mmacca M = 10 r cniupta? J{namerp meilku Karmid B MOMEHT OTpbIBA CUM-
TaTh PaBHBIM BHYTpEHHEMY quameTpy Tpyoku. Jnst cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumepsnl TBOpuYeckux 3agaHuii Ha ocHoBe TPU3 (koHcTpykTOpCcKOH U
TeXHUYeCKOI HANPABJIEHHOCTH) JJI CAMOCTOSATEILHON padoThlI.

1. I'a3-paboTHUK.

OO0bIYHO pabounii OpraH TEXHUUECKHUX CHCTEM BHITIONHEH U3 TBEPIOTO Teja, HallpuMep, Yy
HKCKaBaTopa — KOBII, y TpamBasi — Kojeco. (Pabounii opran — 3TO 3JIEMEHT, BBINOIHSIOIINN
TJIABHYIO TOJIE3HYI0 (DYHKIIMIO TEXHUYECKON CUCTEMBI U K KOTOPOMY B JIaHHOUM CHCTEME TMOJIBO-
nutces sHeprus.) [IpuBenuTe npumepsl YCTPONCTB, B KOTOPBIX pabo4YMM OpraHOM SIBIISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKH COOTBETCTBYET paboumii opran u3 raza?

2. BeicoTa 31aHUS.

Kax usmeputhb BbICOTY 3/1aHus ¢ oMol 6apomerpa? Vcnonb3ysa uzsectHslii B TPU3
meton Po6unszona Kpy3o, BbIIBUTE CKpBIThIE (HEOUEBHIHBIC, HOBBIE) CBOMCTBa OapoMeTpa U
npemtoxuTe 10 pa3HbIX CIOCOOOB OMPE/IETICHUS BEICOTHI 3/IaHUS.

3. ITpubops! 1 U3MEpEHNUs AaBICHHUS.

B «cunpHBIX» M300peTeHUAX Bceraa mpuMeHsoTcs dusndeckue dhdexte. Uto Takoe
«pusnueckuit 3pdexr»? B TPU3 cymecTByeT cnenuaan3upoOBaHHbIM yKa3aTenb (U3MUECKUX
a¢dekToB U sBIeHUM Ans u3olperareneit. [lo marepuanam cetn MHTepHET U3ydnTe pazaudHbIe
KOHCTPYKLUHU MTPUOOPOB [Tl U3MEPEHUsI AaBIEHHs: MaHOMETP, AU depeHInalbHbIH MaHOMETD,
BaKyyMMETp, OapoMeTp, naTuuku gaBieHus. CoctaBpTe cUCOK (u3nueckux 3¢p¢hekToB, HA Oc-
HOBE KOTOPBIX PadOTAIOT 3TH MPHOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnonp3oBaHne MycTOTHI (BaKyyMa) BMECTO BELIECTBA — 3TO OJUH U3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM W OIWH U3 m3o00peTaTenbckux npuéMoB. Habepute B 11000#1 MOMCKOBOM
cucreme B VIHTEepHETE cllOBa «BAKYYMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPONCTB M TEXHOJOTUHN C UCIIOIb30BAHUEM BaKyyMa.

5. CaMozEnbHBIN KaJIOPUMETD.

Hcnonb3ys BeleCTBEHHO-TIOJIEBbIE PECypChl (2 UMEHHO HAJCHCTEMHBIE, «KOIECUHBIE)
peCypChl BEUIECTBA), CKOHCTPYUPYHUTE U U3rOTOBBTE CAMOJIEIbHBIN KaTOPUMETP U3 IJIACTUKOBOM
OyThUTKH 1,5 11 1 amOMUHUEBON OAHKW W3-T10]] Ta3UPOBAHHOM BOII 00BEMOM 0,33 1.
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6. CocTosiHMSI BEIIECTBA.

Ucnonb3ys uzBectHoiii B TPU3 «MeToa 4nciioBoil 0cr», pa3MeCTUTE Ha OCHU U3BECTHBIC
arperaTHble COCTOsSIHUA BemiecTBa. [lo kakoMy mapameTpy OHM pacronaraioTcs Ha ocu? Bos-
MO’KHO, y Bac OyneT Heckosibko BapuaHTOB oceld. KakuM cOCTOSHUSIM BellecTBAa COOTBETCTBYET
«HOJbY, 00JIACTh OTPULIATENIHBIX U MAKCUMAJIbHO TOJIOKUTEIbHBIX 3HAYECHUN?

7. MUKPOCKOII U3 KaIlJId BOJBL.

B 00BIYHOM MUKPOCKOIIE JIMH3BI U3TOTOBJIEHBI U3 cTeka. [Ipumymaiite, Kak H3rOTOBUTh
MHUKPOCKOI U3 Karuiy Boabl? [103BosIsieT a1 yBenMUueHHe TaKOro MUKPOCKOIIA YBHIETh OPOYHOB-
CKO€ JBMKEHME, HallpUMep, YacTHIl aKkBapeiabHON Kpacku (Tymu) B Boae? Kakue HemocraTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pa3ien o 3akoHaX pa3BUTHS
TEXHUUYECKUX cucTeM. KakuM 3aKOHaM COOTBETCTBYET TAKOM MHUKPOCKOII?

8. Bona B pemere.
Hcnonb3ys 3HaHUS 10 MOJIEKYJSIpHON (pu3mKe u n300peTarenbcKue NpuéMbl, U3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX criocoO0B TPAHCIIOPTUPOBKH BOJIBI B PEIIICTE.

4.2 ®oH/ OLIEHOYHBIX CPEICTB /ISl IPOBeAeHNs MPOMEKYTOYHOM ATTeCTALMMU.
[Tepeuenb BOIPOCOB, BEIHOCUMBIX Ha 3a4€T!

1. 3axonsl upeanpHOro rasza. BreiBong ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
ABorajpo. U3omnpoueccel (Gpopmynsl u rpaduku). BeiBoa 3akona Jlanerona. MonsipHas macca
CMECH.

2. JlaBnenue rasza. BelBojg OCHOBHOTO ypaBHEHHsI MOJIEKYISPHO-KMHETHYECKON Teopuu
uJeanbHOro raza. @opmyJsibl BHYTPEHHEW YHEPIUM HUICAIBHOTO ra3a U CpeaHEed KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTENEHsIM CBOOOIbI.

3. Bemox 06apomerpudeckoii ¢dopmynsl. BeiBon pacnpenenenus bosbiivana. OrmbIT
Ileppena no onpeneneHuro ynuciaa ABorajapo.

4. PacnpeneneHnue MOJEKYI rasa o ckopoctsM (pacnpezaenenue Maxkcsenna). @uznye-
CKH CMBICT (PYHKIIMM pacipeesieHus. Y ciioBue HopMupoBku. Haubosee BeposiTHast CKOPOCTh U
3HaYeHHe (PYHKIMM paclpesieeHus MpH 3Toi ckopocTH. DyHKIUS pacrpeeneHus 1t OTHOCHU-
TEJIbHOM CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHBIE TMaMETP U c€UEHHUE MOJIEKYIbl. BbiBo popmyn aid cpeaHei ATuHbI
cBOOOTHOTO IIpo0era u Ynciia CTOJIKHOBEHUH 1 OLIeHKa MOPSJIKa ATUX BEJTHMYUH. BakyymM.

6. SBnenus nepenoca. JJuddy3us B razax. 3akon duka. Pacuer kordduimenrta camo-
muddy3un.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AUHaMUYECKasi BA3KO-
ctu. TeruonpoBoaHOCTh. 3akoH Dyphe. CBsA3b MEXKAy KO PUIIMEHTaMH TTepeHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [lepBblii 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBkH. BeiBoa popmynsl s paboTsl raza. [IpumeHnenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLIECCaM.

9. Kiaccuueckas TeopHsl TEINIOEMKOCTH HJI€JIbHOTO ra3a. MosipHasi U y[enbHasl Ter-
JOEMKOCTH U CBA3b MEXAy HUMH. Ternmo€MKOCTH MPH MOCTOSIHHOM JIaBJIeHUH U o0beme. BriBon
ypaBHeHUs1 Maiiepa u mokasaresns aauadatsl. DU3NUECKHil CMBICT Ta30BOM MOCTOSHHON R.
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10. AnmaGatuueckuii nmpouecc. BoeiBon Tpex ¢dopmyn st aguadatel. CpaBHeHUe anna-
0aTHYECKOTO0 U M30TEPMUYECKOTro MpoieccoB. BeiBoa hopmyn st paboTsl Ta3a mnpu aguadbatu-
4eCKOM ITpOLIECcCe.

11. IMomurponuyeckuii mporecc. YactHple ciydan. BeiBoa ¢hopmyssl moiuTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT 3 YpaBHEHUS MOJTUTPOIIBL.

12. Obpatumblie 1 HeoOpaTuMble Mpouecchl. [loHsITHE YHTPONUU TEPMOJINHAMUYECKON
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akon tepmogunamuku. ®opmyna bonsimana. [Hopsaox
u Oecropsiiok B mpupoje. TpeTuit 3akoH TepMOAMHAMHUKHU. PacueT xoinyecTBa TEIJIOTHI Yyepe3
SHTPOIHUIO.

13. Pacuer u3MeHeHHUs SHTPOIUU B Mpolieccax HAealbHOro rasa (pu NoCTOsIHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABICHUM.

14. IMuxnuueckue nporecchl. Ternobas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBox dopmyner KITJ. Teopembr Kapro. Pasnuunbpie ¢popMymHpoBKH BTOPOTO 3aKOHA
TePMOANHAMUKHU. XOJIOMIbHAS MalIMHA.

15. Peanbuble rasel. M3oTepMmbl peanpHoro rasa. Haceimennsiii nap. Kpurudeckoe co-
crosHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanwsca a1 Mo u v Moneit. ®U3udeckuii CMBICH TTOCTOSH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHbie cocTosHUS. BHYTpeH-
Hsisl SHEpTUs ra3za BaH-nep-Baanbca.

17. Dddexr dxoyns — Tomcona. dusndeckas cynmHocTs. Juddepenimanbabii ko3 -
bunment [xoyns — Tomcona. uddepeHunanbupiii 1 UHTErpaibHbI dhdexT. DHTambnus.
TemmepaTypa UHBEPCHH.

18. CBobGoanas sHeprusi Kak GyHKIuUs cocTosHus. Tpu dopMynupoBku st KOdPuiu-
€HTa MOBEPXHOCTHOTO HaTskeHus. OnwiT [lnato. 3aBucumMocTs kK03 PuIeHTa TOBEPXHOCTHOTO
HaTsDKEHHS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

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

20. JlaBrmeHue MOJ MCKPUBJIICHHON MOBEPXHOCTHIO KHUJIKOCTH. BeiBO hopmyibl Jlarma-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popMynbl MOAHITHS KUAKOCTH B KalIUJUISPE.

21. Cummerpus KpuctaiuioB. 4 tuma kpuctaiuioB. Jledekrsl B kpuctammax. Kimaccude-
CKasl Teopusl TEINIOEMKOCTH TBEPABIX Tel: 3aKoHbI J{rostonra u I1tu n Hxoynsa — Komnrma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXObl MEPBOTO U BTOporo poxa. Ilomu-
Mopdu3M. YCIoBHs KUNIEHUS, MJIaBJIeHus, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoliHas Touka. JluarpaMmMa COCTOSIHUM.

3auéT Mo TeopeTnyeckoMmy (JEKIMOHHOMY) MaTepuairy IUCHUIUIMHBI «MosekynsapHas
(bu3uKa» MpOBOAUTCS B YCTHOU (hopMe, IPH 3TOM CTYJEHTY 3aJatoTcs 2 Borpoca 13 o0IIero me-
pedHs BOIpocoB Kk 3auety. CtyneHnty gaércs Heooxoaumoe Bpems (30-60 MUHYT) /U1l TOATOTOB-
KM IIJJaHA-KOHCIIEKTA CBOETO OTBETA.

PexoMenayercs cienyromye KpUTEpUN OLIEHKH 3HAHHH.

OneHka «Heya0BJIeTBOPUTEIbHO/HE 3aUTEH0) BHICTABIIETCS B TOM CIydyae, €Cliu CTy-
JIEHT JE€MOHCTPUPYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (OPMYJI, MOHATUH U TEPMUHOB yU€OHON JUCIUILINHBL,

- [IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHraa.

O1ieHKa «y/10BJI€TBOPUTEIbHO/32a4TE€HO)» CTABUTCS CTYJIEHTaM, KOTOpPbIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-TIPOTpaMMHBIA Marepuan B 00bEME, HEOOXOAUMOM st
MIPOJIOJDKEHMST Y4eObl U paboThI 1Mo podeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha BOMPOCHI HMEIOT HAPYIICHHSI B TIOCIIEIOBATEIILHOCTH U3JIOKECHUS YIeOHO-
ro MaTepuala, JeMOHCTPHPYIOT MMOBEPXHOCTHBIE 3HAHMS BOIPOCa, MPUBOIAT Oe3 Maremarude-
CKHX BBIBOJIOB HEOOXO0UMBbIE (hH3HUUYECKrEe (HDOPMYIIHI;
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- UMEIOT KpPaTKHUE OTBETHI TOJIBKO B paMKax JIEKLIMOHHOTO Kypca;
- IPUBOJAT HEeYEeTKHE POPMYITHPOBKU (PU3MUECKUX OHATUN U 3aKOHOB;
- IMEIOT CYIIECTBEHHBIE OTPEIIHOCTH U TPYObIe OIMOKHU B OTBETE.

OneHka «Xopouo/3a4TeH0» CTaBUTCS CTYJEHTaM, KOTOPBIE ITPH OTBETE:

- 00HapyXHUBaIOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuaja, KOTOPHIH H3JlaraloT CH-
CTEMAaTU3UPOBAHO, [1OCIIE0OBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJjiee 3HaUUMYIO JIOMOJHUTENbHYIO JIUTEPATYpY;

- IOIYCKaIOT OT/I€JIbHBIE IOTPEIIHOCTY U HE3HAUUTEIbHBIE OIUMOKH IPU OTBETE;

- HE MOJIHOCTHIO MPUBOIAT MaTeMaTHUECKHE BBIBOABI i (pusnmueckux (Gpopmys B MHUCH-
MEHHBIX OTBETAaX;

- B YCTHBIX OTBETaxX HE JOIMYCKAeT CEPbE3HBIX OIMMOOK U JIETKO YCTpaHSET OTICJIbHbBIE
HETOYHOCTHU C MIOMOILBIO TOTIOJIHUTEIbHBIX BOIIPOCOB IPENOAaBATES.

O1eHKa «OTJIMYHO/32a4TEHO0)» CTABUTCS CTYIEHTaM, KOTOpPbIE IIPH OTBETE:

- 00Hapy»XHMBaIOT BCECTOPOHHEE CHCTEMATH4YeCKOe W TIIyOOKOe 3HaHUE MPOTPaMMHOIO
Marepuaja (3HaHWE OCHOBHBIX MOHSATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, [TOCIE0BAaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT Marepualg ¢ JAOCTaTOYHO YETKUMH (POPMYIMPOBKAMH, IMOJITBEPIKIAEMBIMH
rpadukamMu, nuppaMu WK IpUMEPaMH;

- BJIQJICIOT HAYYHBIM CTHIIEM PEUH;

- IeNIAI0T MaTeMaTUYECKIE BBIBOBI (PU3NIECKUX (HopMyIT;

- IEMOHCTPUPYIOT 3HaHHME MaTepHaja JIeKIui, 0a30BbIX YUEOHMKOB U JONOJIHUTEIbHOM
JUTEPATYPHI.

OIIGHO‘-IHBIG cpeacTBa AJjid MHBAJIWJ0B U JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTAMM 310pPO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOJII/IMOCTI/I HHBaJIWJaM U JIMIaM C OrpaHU4YC€HHBIMHA BO3MOXKHOCTAMHA 3710PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TOATOTOBKU OTBETA Ha 3aueTe;

- [IpY TIPOBEICHUU TPOIEYphl OLIECHUBAHUS PE3yIbTATOB O0yUEHUS! MHBAJINWJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI IPETyCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpCacTsB, H€06XOI[I/IMI)IX HM B CBA3H C UX UHANBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

- TIpY HEOOXOAUMOCTH Ul 00YYAIOLIUXCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI
W WHBAJIMAOB IpoOcaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘—IeHI/I${ Mo JUCHUITIIMHE MOXKET ITPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa olneHHBaHUS PE3YJIHTATOB OOYUYEHUS] MHBAIMIOB M JIUI[ C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMM 3/I0POBbSl 10 TUCHUIUIMHE (MOJIYJII0) HMpeaycMaTpuBaeT MpeaoCTaBIeHUe WH-
dopmaruu B hopmax, aaliTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/10POBbSI U BOCIIPUATHS HHPOpMa-
LUH:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

I[HH JIAI ¢ HAPYUICHUSAMU OIMOPHO-ABUIATCIIBHOIO arlrapara:

— B IIe4aTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN MepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI€HTa 00Y-
YarOIUXCA.
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5. IlepeyeHb OCHOBHOI M JOMOJHMTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI

JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOIYJIst).

5.1 OcHoBHasi IUTEpaTYpAa:

Kyxa M.A. MonekynsapHas ¢usuka: Tekctsl Jekuuii / M.A. XKyxa. — Kpacuogap: Kyban-
ckuii roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢usuku: yued. mocodue A HHKEHEPHO-TEXHUUECKUX CHEeIHaTbHO-
creii By3oB / T.W. Tpopumona. — M.: Akagemus, 2014.

CagenneB 1.B. Kypc dusuku (B 3 11.). Tom 1. Mexanuka. MomnekynspHas ¢usuka. [Dnek-
TPOHHBIN pecypc]: yued. mocobue — DnekrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocrtyna: http://e.lanbook.com/book/95163.

AnemkeBnd B.A. Kypc o6mieir ¢pusukn. Monekynsipaas ¢pusnuka. [DIeKTpoHHBIA pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum pgocryma:
http://e.lanbook.com/book/91145.

Kuxoun A.K. MonekynsipHas ¢usuka: yue6. mocodbue 1isi CTyACHTOB (HU3HMUYECKUX CIEIH-
anpHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CI16.: JIans, 2007.

HJ'ISI OCBOCHUA NUCHUIINIMHBI HHBAJIMAAMUA W JIMOAMU C OI'paHUYCHHBIMH BO3MOKHOCTAMU

37I0POBBbSI MMEIOTCSA HM3JaHUSl B DJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OUOIMOTEUHBIX CHCTEMax
«Jlanby, «fOpaiity, «YHUBepcurerckas 6udmuoreka ONLINE».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

Tpodumoa T.M. OcHoBbl ¢usuku. MonekynspHas ¢pusznka. TepMmoauHamuka: [ydueOHOE
noco6ue] / T. U. Tpopumona. — M.: KHOPVYC, 2011.

Tpodumona T.U. Kypc ¢pusuku: yuedbnoe nocodue g By3os] / T. U. Tpodpumosa. — M.:
Axamemus, 2010.

Kyxa M.A. MonekynsipHas ¢usuka: nadoparopasie padotsl / M.A. Kyxka, E.H. Kyxa,
I'.IT. Unbuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014.

CasenbeB 1.B. Kypc ob6meit pusuku. B 5-u 11. Tom 3. MonekynsipHas ¢puznuka U TEpMOAU-
HaMMKa. [DNeKTpoHHBIN pecypc]: yuel. nocobue — DnektpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocrtyma: http://e.lanbook.com/ book/706.

Tenecuun B.P. MonekynsapHas ¢usuka. [DneKTpoHHBINH pecype]: yueb. mocobue — Diek-
tpoH. naH. — CII6.: Jlanb, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.
Ouszuka. [IpakTUkyM MO pemieHuio 3afad. [DIEKTPOHHBIM pecypc]: ydeO. mocobue /
JLJI. T'magkoB [u ap.]. — Onekrpon. gaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013.

Bonwskenmreiin B.C. Coopuuk 3amad mo obmiemy kypey ¢usuku / B.C. BonpkeHmreH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

Uponos U.E. 3amaun no obmieit ¢usuke: yuedOHOE mMOcOOHe it BY30B. [ DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanwmii», 2017.
— 434 c. — Pexxum nocrtyna: http://e.lanbook.com/book/94101.

CaenveB M.B. COOpHUK BOMPOCOB U 3aad Mo oOmiedl ¢usuke. [DIEKTPOHHBIN pecypc]:
yue0. mocobme — OnexktpoH. gad. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pgocrtyna:
http://e.lanbook.com/book/71766.

5.3 Ilepuoauueckue U3IaHUA:

B 6ubnmuoreke KyOol'Y mmeroTcs ciemyroniye MepuoOIUYecKhe W3IaHus M0 MPOQHUITIO

IUCLIUILINHEL:

Buodusuxa.
B mupe nayku.
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Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

KypHau npukiiagHoil MEXaHUKH U TEXHUYECKOW (PU3UKH.
XKypHan TexHHUECKON (HUBUKH.

N3Bectus BY30B. Cepus: ®usnka.

WNmxenepHas Gpusmnka.

Menuuunckas Gpusuka.

[TprOopbI ¥ TEXHUKA SKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

®usuka. PeeparuBusiii xxyprnain. BUHUTH.

6. Ilepeyenbr  pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALUMOHHOH  CeTH
«/HTepHEeT», HEOOXOAMMBIX IJISI OCBOEHHSI TMCUUIJIMHBI (MOIYJIs1).

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

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

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

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

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

6. Paznen mo mosekynsapHoi (pu3MKe U TepMOIUHAMUKE Yy4eOHO-00pa3oBareabHOU (u-
3UKO-MaTemMaTnueckoi oubnuoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

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

8. Paznen «TepmoanHamuka u crargusuka» oOpazoBarenbHoro npoekra A.H. Bapruna
«®Pu3nka, XuMusi, MaTeMaTUKa CTyIeHTaM U IKoidbHUKaM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

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

7. MeTtoauveckne yKazaHusi AJs1 OOyYalOIIMXCH IO OCBOCHHMI0 IMCHMILIMHBI
(Mopy.Jisi).

B y4eOHO# nucuuIuiiHe MpeayCMOTPEHBI JIEKIIHOHHBIE, CEMUHAPCKUE U JTa00paTOPHEIE
3aHsATHA. [|JI1 TOCTHKEHUS! BBICOKMX PE3y/IbTaTOB 00y4YEeHHUsS CTYACHTY HE0OXOIUMO 3HATh MPH-
€MBI OBICTPOTrO KOHCIIEKTHPOBaHHs y4eOHOro Marepuana u ero 3(pQeKTUBHOro 3arOMUHaHMS.
HNudopmanus o6 3tux npuémax umeercs B cetd MHTepHeT u Ha caiite Moodle KyoI'Y.

JIns yCHenIHoTo OCBOSHHSI TUCIUIUTNHBI «MoutekymspHast pU3uKa» MpH camMocmosmens-
HOUl pabome CTYACHT JIOJDKEH UMETh!

1) KOHCIIEKT JISKI[HiA B OyMa)KHOM HJTH JIEKTPOHHOM BHJIC;

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

3) TeTpanu Ui CEMUHAPCKHX 3aHATHH U JUIS JTAOOPAaTOPHBIX padoT.

CryneHTy HeoOXOIMMO CHCTeMAaTH4ecKu paboTaTh B TEUCHUE CEMECTpa M0 M3YyYECHUIO
TEOPETHYECKOTO MaTepHala, OCBOCHUIO THITOBBIX IPUEMOB PEIIeHH 33aa4 0 (GU3UKE U MPUO00-
PETEHHIO HaBBIKOB AKCIIEPUMEHTAIBHON pabOTHI.

Camocmosmenvnas paboma CONEPKUT CIEAYIOIIUE BUIbl YUeOHOU NEATEIbHOCTH CTY-
JICHTOB!

— TEOPETUYECKYIO0 CAMOIIOATOTOBKY K y4eOHBIM 3aHATHSM MO KOHCIEKTAaM U y4eOHOI
JIUTEpaType;

— BBITNIOJIHEHHE JIOMAIIHUX 33aHui (pellIeHHe THITOBBIX 33124 [0 MOJICKYIIAPHO# (usnke
Y BBIITOJIHCHNE TBOPYECKUX 3a/IaHUH TEXHUYECKOW HANPaBICHHOCTH);
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— oopMIIeHHE OTYETOB MO pe3yibTaTaM Ja00opaTOPHBIX padoT;

— MOUCK MH(OpMAIUH 110 3aJaHHOH TeMe B ceTu VHTepHeT.

Cpoku evinonHeHuss 0OMAWHUX 3a0aHull: BBITIOTHEHHAs JOMAaIIHss padora (peméHHbIe
3agaun, ohopmIIeHHBIE OTYETHI MO JTAOOPATOPHBIM paboTaM) MPENOCTABISIOTCS U IPOBEPKU
MpernoaaBaTesNio Ha OYepeTHOM (CIIEeAYIOIIEeM) yueOHOM 3aHATHH.

dI'OC BO Tpebyer moAroToBKH OakajaaBpOB K HAyYHO-HCCIIENOBATEILCKOM M MHHOBA-
IIMOHHOW BHJIaM NMPO(ecCHOHANBHON AEATENbHOCTH, a (PU3UKA SBIJISAETCS OJHOW U3 OCHOB Hayd-
HO-TEXHUYECKOro mporpecca. [loaroMmy /i pa3BUTHS TBOPUECKOTO MBIIUICHHS, CIIOCOOHOCTH K
camM000pa30BaHUIO M B KAYECTBE METOJUKH MPAKTUYECKOTO MPUMEHEHHs MOIyYeHHBIX Ha JIeK-
USAX 3HAHUN CTYJEHTaM PEKOMEHJIyeTCs M3Y4YeHHE U MPUMEHEHUE TeOpUH pelleHus nu3obpera-
tenbckux 3anad (TPU3). B cBsa3u ¢ 3TUM Kaknas JICKIUs 3aKaHYMBaeTcs TBopueckuMm TPU3-
3a/laHMEeM TEXHUYECKOW HAIpPaBIECHHOCTH, CBA3aHHBIM C JIEKIIMOHHBIM MAaTEPHAJIOM, HAyYHBIMU
UCCIIEOBAaHUSIMM UM o0yueHueM B By3e. Bo3mosknble pemenus TPU3-3ananuii obcyxaatorcs
Ha OYepeHON JIEKIIMM WM CEMUHAPCKOM 3aHATUU U OTMEYAIOTCS CTYIEHTHI, MPEUI0KUBIINE
Haubosiee MOJHbIE U OpUrMHANbHbIE pemieHus. Jlns Bemonnenus TPU3-3amanuii crymsentam
HE00X0IUMO MMETh HaudanbHble 3HaHus o TPU3. [{ns 3Toro pekoMeHAyeTcsi caMOCTOSTENbHO!
1) u3yunth 3JeKTpoHHYIO KHUTY «BBemenne B TPU3. OcHOBHbIC MOHSATHS W MOIXOJBI»
(http://www.altshuller.ru/e-books/); 2) wu3yuuts Mmarepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3w»; 3) npouects kuuru 1no TPU3 u3 6ubmmoreku Kyol'Y; 4) moceTuTh COOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoeHuM nUCUMIUIMHBI MHBAIWAAMH U JIMLIAMH C OIPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAllMH) —
JOTIOTHUTEIFHOE PAa3bsICHEHHE YyUeOHOr0 MaTepurara.

WunuBuayanbHble KOHCYJIbTALIMM 10 TPEAMETY SBJISIOTCS BaXHBIM  (PakTOpOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AaLUU O0YUYE€HHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXJIy IpernojaBaTeieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.

VYcnenHocTh 0CBOEHUS CTYJIEHTOM YU4eOHOW TUCHUIUIMHBI OTPAXKAETCS B €r0 peumuHee —
cymMMme 0ajuioB, KoTopas (OpMUpPYETCSl B TEUEHUE CEMECTpa IO pe3ysibTaTaM BBIIOJHEHUS J0-
MaIllHUX padoT U TBOPYECKUX 3aJaHUM, TECTUPOBAHMS, KOHTPOJIBHBIX PaOOT, YCTHBIX ONPOCOB,
BHYTPHUCEMECTPOBOI aTTeCTalluy, 3aIUT JaOOpaTOPHBIX padOT M aKTUBHOCTH HAa CEMHUHAPCKUX
3aHATHSIX.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYIIECTBIECHHH
00pa30BaTe/ILHOIO MPOLEcca MO JMCUUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoMIproTEpHOE TECTUPOBAHUE NTPU TEKYLIEM KOHTPOJIE.
2. KoHCcynpTHpOBaHUE NOCPEACTBOM JIEKTPOHHOM NOYTHI.
3. Hcnonb30BaHue 3IEKTPOHHOM Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0O 00ecTIeYeHHUsI.

1. Cpena MoaynbHOTO JMHaMU4ecKoro ooyuenust Moodle.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnekTpoHHBIN KaTajmor HaydHoi ouomoTekn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubnuoreyHas cucteMa «Y HuBepcuterckas oubnmoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubnroreyHas cucreMa uznarenberba «Jlaaby (https://e.lanbook.com/).

4. DnexkTponHas oubnmoreunas cucrema «tOpaiit (https://www.biblio-online.ru/).
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9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO Npolecca Mo AUCHUIINHE (MOLYJII0).

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITIINHBI

Ne Buj pador
(MOIyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHsle Aynutopust 201c, ocHalleHHass UHTEPAKTUBHBIM MPOEKTOPOM U
3aHATUS MarHUTHO-MapKePHON JOCKOM.

2. Cemunapckue Aynurtopus 230c, ocHaleHHass MarHUTHO-MapKEPHOH JJOCKOM.
3aHATUS

3. JlaGopatopHbie Aynutopus 227¢, ocHaleHHas 000py0BaHUEM, HEOOX OTUMbBIM
3aHSATHUS JUTSL TIPOBEJICHUS TA00OPATOPHBIX PadoT.

4, ['pynnoBsie Aynuropus 230c, ocHallleHHasi MarHUTHO-MapKEePHON JOCKOM.
(MHAMBUAYATBHBIC)
KOHCYJbTAIUU

5. | Texymuit KOHTpOAb, | Aynutopust 227c, OCHaIIEHHAsh MEPEHOCHBIM IPOEKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEePHOM TOCKOH.
aTTeCTaIus

6. CamocrogdTenpHas Aynutopus 311c, ocHallleHHass KOMIIBIOTEPHON TEXHUKOM C MOJI-
pabota KJIIOYEHHEM K ceTH VMIHTepHeT.
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