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1. Heau n 321244 U3y4YeHUs1 TUCHHUILINHBI (MOTYJIs1).

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 ¥ METOJaxX MOJICKYJISIPHON (DM3UKH, a TAK)KE JaTh HABBIKH PEIICHHS 3a/1a4 U HIKCIEPUMEH-
TaJbHON PaOOTHI.

1.2 3agaun AUCHMUILINHEL,

— M3y4EHHE TEOPETUYECKUX OCHOB, INOHATUH M 3aKOHOB MOJEKYJSpHOU (usuku, e no-
CTHIKEHUN U TEXHUYECKUX IPUIIOKECHUN;

— U3y4YEHHE METOJI0B PEIIEHUS 3a/1a4 [10 OCHOBHBIM pa3/iesiaM MOJIEKYISIpPHON (PU3UKH;

— H3y4YeHHE METOAOB (PM3UYECKUX M3MEPEHU M 0O0pabOTKH SKCIEPUMEHTAIBHBIX JIaH-

HBIX.

1.3 MecTo AucCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpamMMbl.

Hucuunnuna «MounekynspHas Qu3uka» OTHOCUTCS K 0a30Boii yactu bioka 1 momyns
«Du3uka» ydeOHOTO TUTaHa. J[JIsl yCHenmrHOro HM3ydeHWs TUCIHUIUIMHBI HEOOXOJMMBI 3HAHUS
HIKOJILHOTO Kypca (M3MKU U OCHOB MaTeMaTH4ecKoro aHanu3a. OCBO€HUE JUCIHUILIMHBI HEOO-
XOJUMO JUTSl U3YUEHUSI IPYTUX PA3EIOB (PUBUKH.

1.4 IlepeyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH OCBOCHHM 00pa30BaTe/IbHON NPOrpaMMbl.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHuE y 00ydaro-
muxcs oduenpodeccruonanbHbix komnerenuui (OIIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | KoMIe- KOMIIETEHIINH 00yyaroImuecs 10JIKHbI
" | TeHuuu | (wm e€ yacTu) 3HATh yMeTh BJIaJleTh

1 | OIIK-3 | cnocoGHOCTH Blla- | HMEIOILYIOCS B JIH- HAUTH IONOJIHUTEND- | METOJAMHU
JI€Th OCHOBHBIMU | TEPATYpPHBIX U dJIEK- | HYIO Y4eOHYIO MH- pelieHus
METO/aMH, CIIOCO- | TPOHHBIX UCTOYHHU- | (hopMaIHIo 1Mo MoJie- | 3a]ad 1o
0aMHu U cpeacTBa- | Kax MH(oOpMaluoo o0 | KyJsipHOH dusmke, OCHOBHBIM
MU TOJTy4EHUS, TEOPETUYECKHUX OC- | CBA3AHHYIO C €€ HC- | pa3fenaM
XpaHEHUs, lepe- | HOBaX, MOHATHUAX U | TOpUEH, COBPEMEH- | MOJIEKYJISIp-
paboTku HHPOpP- | 3aKOHAX MOJIEKY- HBIMU JIOCTHXEHUS- | HOM (pU3HKH
Maiuu JSpHON QU3KKH MU U TEXHUYECKUMU

IPUIIOKEHUSMHU

2 | OIIK-6 | cnocoOHOCTB METO/IbI IKCIIEPH- I10JIb30BATHCS METOIaMHU
MIPOBOAUTH UH- MEHTAJIbHBIX U3ME- | U3MEPUTEIbHBIMU o0paboTku
CTPYMEHTAJIBHBIE | PEHUI PA3IUYHBIX npubopamu JKCIIEPUMEH-
U3MEpEHUS CBOICTB BeIIECTB TaJbHBIX

JTAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpeesienre TPYA0EMKOCTH JUCUMIJIMHBI 110 BUIaM padoT.

OO011ast TpyI0€MKOCTh JAMCIUIUIMHBI cocTaBiseT 3 3ad. ea., (108 gacoB), u ux pacmpeme-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bup yaebHo# paboThl Bcero | 2-it cemecTp
4acoB (uacsl)
KonTakTHas pa6ora, B TOM YHcJIe:
AyAUTOpPHBIE 3aHATHS (BCEro): 80 80
3aHsATUS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 32 32
3aHsTHUsI CEMUHAPCKOTo TUIA (CEMUHAPBI, NPAKTUYECKNUE 3aHATUS) 16 16

HWnas koHTaKkTHas padoTa:

KoHnTtposb camocTositenbHOM padoThl (KCP) - -

[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:
[TpopaboTka yaeOHOro (TEOPEeTUYECKOro) MaTepuaa 1 1

BrinosHeHne TBOPYECKUX, KOHCTPYKTOPCKUX U UCCIIEI0BATEIBCKUX
3aIaHNH, YIITYOJISIONIMX U PACIIMPSIONINX JEKIIMOHHBIA MaTepHall

Perenue 3a1a4 no MoJIeKyasspHON Qu3nke - -

OdopmieHne 1 MOAroTOBKA K 3alllUTe JJa00paTOPHBIX paboT - -

KonTpoJs:

[TonroroBka K SK3aMeHY 26,7 26,7

OO0mas TpyaoeMKoCTh | Yac. 108 108
B TOM YHCJIe KOHTAKTHasi padoTa 80,3 80,3
3ad4. efl. 3 3

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.
Paznensl (TeMbl) AMCLUUIUINHBL, U3ydaeMble B 2-M  CeMEeCTpe:

KonunuectBo yacoB

HaumenoBanue AynuTtopHast BueaynuropHas
No paznenos (Tem) Bcero pabota paboTa
J I13 JIP CPC

1 | UneansHblii ra3 23 10 4 8 1
2 | SIBmenus mepeHoca 16 4 4 8 i

B razax
3 | TepmonnHamMuKa 22 10 4 8 -
4 | PeanbHbIC Ta3bl, )KHJIKOCTH 20 3 4 8 i

Y TBEPJIbIE TeNa

Hmozo no oucuyunnune: 32 16 32 1

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemunapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camocrosiTennbHas paboTa CTyJeHTa.




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
Ne Hanveropare Copnepxanue paszaeina (TeMbI) TEKYLIETO
pasnena (Tembl)
KOHTPOJISI
1 MounekyisspHO-KHHEeTHYEeCKas Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3onponeccsl. VY CTHBIN
2 Ypasuenue Mengeneesa-Knaneiipona. 3akon /lanb- orpoc,
TOHa. MouisipHas Macca CMECH. TECTH-
3 W neanbHblid OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOMN poBanue,
ra3 TEOPHUH UJEATBHOIO rasa. 3amura JIP,
4 bapomerpuueckas popmyna. Pacnipenenenue boib- MpOBEpKa
IIMaHa. JOMAILIHETO
5 Pacnpenenenue Monekyin rasa 1o cKopocTsim (pac- 3aaHUs
npeneneHrne Makcpesuia).
6 Db exTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. YcTHBIT
Cpenssist ITHA CBOOOTHOTO MPOOEra U YHCIIo orpoc, Te-
SBnenus CTOJIKHOBeHUI. Bakyym. CTUpOBaHUE,
7 fieperioca Huddys3us B razax. 3akon Ouka. BuyrpeHnee tpe- sauura JIP,
B rasax Hue. @opmyna Hetorona. TemnonpoBoiHOCT. 3aKOH fponepra
Dyphe. JIOMAITHETOo
3aJJaHus
8 PaGora rasa. [lepBblii 3aKOH TEPMOJUHAMUKY U €TO
IPUMEHEHHE K U30MPOLIECCAM.
9 TennoeMKOCTh UAEaIBHOTO rasa. VerHb
VYpasuenune Maiiepa. ompoc,
10 Anunabatuueckuii mponecc. [lonurponuueckuit npo- TECTH-
TepMmoguHamuka fiece. POBAHHC,
11 Surponmst. Bropoii sakon TepmoauHamukn. Tpernit | 3atura JIP,
3aKOH TEPMOJIMHAMHUKHU. PacueT U3MeHEeHHsl SHTPO- poBCpKa
MY B NPOIIECCAX MIEATBHOIO ra3a, Ipy Harpesanun | AOMAIIHETo
¥ TUIABJIEHHH. 3ananns
12 TeruoBas mammHa. [ukn Kapro. Teopemsr Kapho.
XO0101uIbpHAs MAIIAHA.
13 PeanbHbie ra3el. Kputnueckoe coctosiHue. Y paBHe-
Hue Ban-nep-Baansca. Dddexrt Jxoyns — Tomcona.
OHTanbpnus.
14 Xunxoctu. CBoGoaHast sHEprus. [IoBepXHOCTHOE
HaTSDKEHHE. Y CIIOBUS PABHOBECHUS HAa TPAHMIIE IBYX YcTHbIH
PeanbHbie raspr, | KHAKOCTEH M HA TPAHUIE KUIKOCTH — TBEPAOE TEIIO. ompoc,
KIIKOCTH 1 CmauuBaHue, HeCMaylBaHUE. 3amuTa JIP,
15 | tBepaple Tena JlaBeHre o1 MCKPUBJIEHHON MOBEPXHOCTBIO KU I~ fiposepia
kocti. ®opmyna Jlannaca. KanwiispHble siBIEHUS. ;[(;lt:a:;l;eﬂro
16 Kpucrannuueckue TBEpAbIE TENA U UX TEINIOEMKOCTb. 8

@da30BbIe NEPEXO/IBI IEPBOTO U BTOPOTO pojia. Y pas-
Henue Knaneiipona — Knaysuyca. J[uarpamma co-
CTOSTHUI.




2.3.2 3aHATHA CEMHUHAPCKOT0 THUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. VYpasnenue MenpeneeBa-Knaneipona. .
3axon JlaneToHa. OCHOBHOE ypaBHeHHe Mone- | Y CTHbIA 01Ipoc.
KYJISIPHO-KUHETUYECKON TEOPUU UIEATBHOTO Tectnposatiue.
NneanbHbiit rasa. [IpoBepka
ra3 JIOMAILHETO
2. Bbapomerpuueckas popmyna. Pacnpenenenue 3a/1aHMS.
BOJIBL[MaHa. PacnpeneneHHe MOJICKYIJI Ia3a 1o KOHTpoJ'H,Ha;I
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpennss anuHa cBOOOIHOTO npodera U yuciao | YCTHBIN ompoc.
ctonkHoBeHuil. Bakyym. luddysus B razax. TectupoBanue.
SBnenus 3akoH Puka. IIpoBepka
nepeHoca JIOMAILIHETO
4. B Ta3aX Bnyrpennee tpenue. ®opmyina HeroTona. 3aTaHHA.
TennonpoBoaHOCTh. 3ak0H Dyphe. KonTponbHast
pabora
5. [TepBslii 3aK0H TEPMOAMHAMUKH. TeIrioeM- Y CTHBIN ompoc.
KOCTb HUJI€aJIbHOTO Ta3a. YpaBHeHue Maiiepa. TectupoBanue.
AnnabaTudecKuii mpoiecc. [IpoBepka
TepmoanHamMuka JIOMAIIHET 0
6. OHtponus. PacueT u3MEeHEHHs SHTPOIIUU B saxaHms
nporeccax uaeanbHoro rasa. Llukin Kapho. :
Pacuets! KI1/] pa3nuyHbIX LUKIIOB. Komrportbhas
pabora
7. Peanbuble rasel. Kpurnueckoe cocTosiHueE. VeTHBI ompoc.
VYpasHenue Ban-nep-Baainbca. TecTHpOBaHHe.
PeanbHbIe rassl,
8. SKHTKOCTH 1 Kunkocrn. HOBerHOCTHvOG HaTspkenue. Jlas- | IIpoBepka qomani-
JIEHWE IO UICKPUBJICHHOM MMOBEPXHOCTHIO HEro 3a/IaHMsl.
TBEp/IbIE Tela
xuakoctu. @opmyna Jlannaca. Kanumsper. KonTponbHas
pabora
2.3.3 JlaGopaTopHbIe 3aHATHUS.
No Hamveroanme HanmenoBanue nabopatopHbix paboT Popwma Tekyiuero
paznena (Tembl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonsbl (JIKT-10).
OrnpezenieHre yHUBEpPCAIbHOM ra30Boi MOCTOSH- Janmrra JIP
. Holl. [IpoBepka 3akoHa boinsa-Mapuorra. Onpene-
Wneansubiit
JIeHHE HEeM3BECTHOr0 00BeEMa CoCy 1a.
2 ras HN3mepenue atMochepHOro 1aBjieHUs.
Omnpenenenne atMochepHOTO TaBICHHUS, UCIIOIb3Ys 3amura JIP
3akoH boitnsi-Mapuotra n U-00pa3Hyto TpyOKy.
3 CsoiictBa razos (JIKT-2. 3aganue 16). Sauyra JIP
SABnenus OmnpenieneHne TEIONPOBOIHOCTH BO31yXa.
4 IepeHoca Ipoueccs! B razax (JIKT-5. 3aganue 15).
B razax Onpenenenne BA3KOCTH BO3/lyXa MO €ro TEYECHHIO B Samura JIP
Kanumuisipe.




3 4

Tepmo-
JUHAMHKa

CgoiicTBa razos (JIKT-2. 3aganue 8).
OmnpeneneHue mokasaresis aauadaTsl M0 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

Omnpenenenue TeMnepaTypHoro ko3 duiueHra
naBieHus. Haxoxienue MOIIHOCTH, TEMII0EMKOCTH
u KII/ narpesareins. OnpeaeneHue TEII0EMKOCTH
BOJIBI.

3amura JIP

PeanbHbIe Ta35I,
JKHIKOCTH U
TBEP/IbIC TEla

N3mepenune pu3nuecKux XapaKTePUCTHK BOAbI
JIKT-7. 3ananue 13).
HaxoxaeHue ynenbHON TemIOThl HCIAPEHUS BObI.

3amura JIP

Omnpenesienue K03 GUIHEHTA TEMIONPOBOIHO-
CTH TBEPABIX TeJl.

Omnpenenenne ko3 (HUIMEHTA TEITIONMPOBOTHOCTH
OpPraHUYeCcKOT0 CTEKJIa METOJIOM CPAaBHEHHS C 3Ta-
JIOHHBIM 00pa3IoM 13 Y00HUTA.

3amura JIP

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 TlepeyeHb yueOHO-METOAUYECKOTO 00ecTeYeHUsI JIsl CAMOCTOSITEIbLHOI PadoThI
00y4YAIIHUXCH 110 TUCHHILINHE (MOLYJII0).

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIINHBI

MOJTrOTOBKA K
3amute Jabopa-
TOPHBIX padoT

Ne Bun CPC o
10 BBITTOJIHEHHIO CAMOCTOSATEIBHON paboThI

1. |[Ipopabotka Mertoanyeckue ykazaHHs [0 U3YYEHHUIO TEOPETUUYECKOT0 MaTepuaia,
TEOPETUYECKOTO |YTBEPKACHHBIC Kadeapol pagrnoGU3NKi U HAHOTEXHOJIOTUH, IIPOTOKOI
Marepuaia Ne 7 o1 20.03.2017.

2. |Bemomnenne  |1. XKXyxa M.A. MonekynsipHasi pu3nKa: TEKCTHI JISKIUH (C 3aJaHUSMHU
TBOPUYECKHUX, no TPU3) / M.A. XKyxa. — Kpacaogap: Kybanckuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuaisl B 2JIEKTPOHHOM BHJIE B CPE/Ie MOIYIHHOTO IHHAMUYE-
CKHUX ¥ uccie-  [ckoro ooydenust Moodle Ky6I'Y wa caiite http://moodle.kubsu.ru: us-
JIOBaTeNbCKUX  ((hopMalius 1o Teopuu peteHus nzodperarensckux 3aaad (TPU3) s
3aJJaHuiH Pa3sBUTHSI TBOPUECKUX CIIOCOOHOCTEH.

3. MeTtoauueckue yKa3aHus K CaMOCTOSITEIbHON paboTe CTyAeHTa JUIs
BBINOJIHEHUS TBOPYECKHX 3aJaHUH 110 peIIeHUI0 U300peTaTeIbCKUX 3a-
Jad, yTBEpXKIeHHBIE Kadeapor paarnou3nKi 1 HAHOTEXHOJIOTUH, TTPO-
TokoJ Ne 7 ot 20.03.2017.

3. |Pemenwue 3amau |1. Meroanyeckue yka3zaHus IS PEIICHUS 3a71ad 110 PU3UKe, YTBEp-

110 MOJICKYJISIp- |’KACHHBIE Kadeapoi paauodu3uKu U HAHOTEXHOJIOTUH, poTokoia Ne 7
HOM (pusmke ot 20.03.2017.
2. Marepuainsl B 3JIEGKTPOHHOM BHUJIE B CpeZie MOJIYJILHOTO JMHAMUYe-
ckoro ooyuenuss Moodle KyOI'Y na caitte http://moodle.kubsu.ru: npu-
MepBbI pelIeHHs 3a]1a4 U KPaTKUe PeKOMEHJAlMU 10 UX PELICHHIO.
4. |Odopmnenue u |1. MeToauueckue yka3aHus 110 BBIIOJIHEHUIO Ja00paTOpHbIX padoT,

yTBEpKJIeHHbIE Kadeapoil painopu3nuKi 1 HAHOTEXHOJIOT UM, IIPOTOKOJI
Ne 7 o1 20.03.2017.

2. Kyxa M.A. MonekynsapHas ¢pusuka: 1abopaTopHblie paboThI /

M.A. Kyxa, E.H. Kyxa, I'.Il. Unpuenko. — Kpacaonap: Kybanckuii
roc. yH-T, 2014.




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
qucila MHBAINMJIOB U JIUI[ C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbsi (OB3) npengocrasistorcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YarOIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yaeOHONH pabOTHI IO OCBOSHHUIO AMCUUIUIMHBI «MoOneKymspHas (u3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTENIbHbIE TEXHOJIOTHHU:

— nH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— npobreMHOe 00yUeHue.

Ha nexnum BoiHOCUTCA 80 % Marepuana, U3J0KEHHOTO B MPOrpaMMe JUCLMILIMHBL
Ocranbnbie 20 % marepuana BEIHOCITCS ISl CAMOCTOATENBHOTO U3ydeHUs. YacTh JEKIIMOHHbBIX
3aHATUHA MPOBOJATCS B CIELMAIU3MPOBAHHON ayAMTOPUM C NMPUMEHEHHEM MYJIbTUMEAUMHOIO
IPOEKTOpa B BUJIEe yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsiICHEHUN HOBOTO MaTepuana
UCIIONB3YIOTCS IPOOJIEMHOE M3JI0KEHHE MaTepuala U nouckosas Oecena. [1o ocHOBHBIM pa3ze-
JaM JMCUUIUIMHBI BBINYLIEHO ydeOHoe u3naHue «MosekynspHas (U3UKa: TEKCThl JIEKLUN»,
umerouieecst B oubnuorexke Kyol'V. Ctynentam yueOHbIN MaTepuan NpeabsBIsSETCS TaKXKe U B
3JIEKTPOHHOM BHJIE€ JUIsl O3HAKOMJIEHUS M M3ydeHus. biaromaps 3ToMy cokpaiaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHM, YTO MO3BOJSET IOKa3bIBaTh JAEMOHCTPALMOHHbBIE
OTIBITHI M HaIJIHBIE TOCOOMS, 00CYKIaTh COBPEMEHHbIE IOCTHKEHUSI HAYKU U TEXHUKH, pa3ou-
paTh KOHKpETHbIE MpOOJEeMHbIE CUTYallud M M300peTaTenbckue 3agaud. Kpome Toro, B KoHIe
KQKIO0ro JIEKIMOHHOTO 3aHSTHsI CTYACHTAaM IPEAJIAratoTCs sl BBINOJIHEHUS TBOPYECKUE, KOH-
CTPYKTOPCKHME U HCCIIEAOBATENIbCKUE 3aJaHUs, YIIIyOJSIOIIME U PACHIMPSIONINE JEKIMOHHBIN
MaTepHall, pa3BUBaIOLINEe HHHOBALIMOHHOE MBIIUIEHNE U (aHTa3UIo0, a TAK)Ke YMEHUE paboTaTth ¢
MPUBJIEYEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH /JIsl MOMCKa y4eOHBIX MaTepua-
70B B cetn MHTEpHET. 3ajaHusl OCHOBaHbI HA COBPEMEHHOW TE€XHOJIOIMHM TBOPUYECTBA — TEOPUHU
pemienus uzoOperarenbckux 3agad (TPU3), u pe3ynpTaTsl BBHITOJHEHUS 3THX 3aJaHUM 00CyXx-
JAIOTCS Ha CIEAYIOUIEH JIEKIIMH WM CEMUHAPCKOM 3aHITHH.

HNHupopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU IPEICTaBICHbl TaKXKe CPEeIol Mo-
IyJAbHOTO AuHamuueckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nan 3neKkTpoHHBbIH
Kypc «MonekynspHas ¢uzuka g OTDy» nns obecrieueHuss HHTEPHET-TIOAJIEPKKH 00yUeHUsI.
CryneHTaM JOCTYIHBI Cenylolue y4eOHO-METOIUUYECKUe MaTepHalbl B 3JIEKTPOHHOM BUJE:
KOHCIEKTHI JIEKIIMHA, PUMEPhI pelIeHUs 3a/1a4, ONucaHus JabopaToOpHbIX paboT ¢ peKOMeHa-
USMH 110 UX OQOPMIICHHUIO U 3alllUTe, TECT, NEPEYHHU Y4eOHOM IUTepaTyphl U HK3aMeHaIMOH-
HBIX BONPOCOB, HH(MOpMAIUs O pAallMOHAIBHBIX MpUEMaxX 3allOMHUHAHUS y4eOHOro MaTepuasia u
OBICTPOMY KOHCIIEKTHPOBAHHUIO, MaTEPHAJIbI ISl pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEM.

Ha npakTnyecknx (ceMHHApPCKHX) 3aHATUSIX paccMaTpUBaIOTCs (pparMeHTHl TEOpHUH,
TpeOYIOIe CI0XKHBIX MATEMATUYECKUX BBIKJIQJOK, PA3IMYHbIE METO bl peIlIeHHs 3a/1a4, Haubo-
Jiee TUMIMYHBIE, TPYAHbIE U TBOpUECKHE 3aAauu. J{Js 3akpersieHust MmaTepualia, pacCMaTpUBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MIOJIy4aroT JOMAIllHUE 3a/1aHus B BUJE 33]a4 U3 COOTBETCTBYIOIINX
3aJJaUHUKOB.

JlaGopaTopHble 3aHATUSI [IPOBOJATCS B CIEHUATU3UPOBAHHOMN JIAOOPATOPUU MOJIEKY-
JsipHOM (pr3ukM Ha mabopatopHbIx ycTaHoBkax JIKT rpynnamu cryneHToB 13 2 yenoBek. Ha na-
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OOpaTOPHBIX 3aHATUSAX CTYACHTBHI 3HAKOMSATCS C METOJAaMH 3KCIEPHUMEHTAIBHBIX HM3MEpPEHUN
Pa3IMYHBIX CBOWCTB BEILECTB, YUaTCs IMOJIb30BATHCS U3MEPUTEIBHBIMHU IPHOOPAMH, OBJIAJICBAIOT
METOAaMHU 00pabOTKU 3KCIIEPUMEHTANIBHBIX JJAHHBIX.

O} dexTUBHOCTh YyUSOHOU ACSITENLHOCTH CTYACHTOB OICHUBACTCS 10 PETUHIOBOI CH-
cTeMe.

B yueGHOM mpolecce UCIIONB3YIOTCS CIEAYIOINE AKTHBHbIC U HHTepPaKTUBHBIE (op-
MBI IIPOBEJICHUS 3aHATHN: JIEKIIMOHHBIE IEMOHCTPALMU ¢ 00CYKAEHHUEM, AUCKYCCHs, TIOUCKOBAs
Oecena, TBopueckre HHCTpyMeHThl TPU3, pa30op KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aaHMS,
paboTa B MaJIbIX rPyMIaXx.

JUig Jui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbsl MPEAYCMOTpPEHA OpraHu3alusd
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM DJIEKTPOHHOH IOYTHI.

4. OueHoYHbIEe CPeICTBA JJIfl TEKYILIEro KOHTPOJIS yCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTAlMH.

Texymuii KOHTPOJIb:

— YCTHBIH OMPOC IO KOHTPOJIBHBIM BOIIPOCAM IO pasjesiaM yueOHOH MporpaMmBbl;

— TeCTHPOBAHHUE;

— KOHTPOJIbHBIC PA0OTHI IO PEHICHHIO 3a]1aY;

— JIOMAIIIHUE 33JaHusI K CEMUHAPCKUM U JIEKIIMOHHBIM 3aHATHIM (U1 CAMOCTOSTEIIbHON
paboThI);

— 3ammTa Ja00paTopHEIX PadoT.

[IpomexxyTouHas arrecranus:
— 3a4€r.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYILeld aTTeCTAIUMN.

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

Pa3zoen 1. HoeanvHuiii 2as.

OnuiuTe TpOCTENITYIO MOJIENb BEIIECTBA — UACAIbHBIN ra3.

Kaxkue ynpornienus aenanuce npu BeIBojie 6apoMeTpudeckon Gopmyibl?

Kak M0oxkHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

O0bsicauTe (QU3MUECKUi CMBICT pacnpeneneHus bompiimana.

KaxoB ¢usudeckuii cMbIci QYHKIUU pacrpeeeHus] MOJIEKY M0 CKOPOCTAM?

Paszoen 2. Henenus nepenoca 6 2asax.

IIpuBenuTe mpUMepHl HCIIOJIB30BAHNS BaKyyMa B TEXHUYECKHUX yCTPONCTBAX.

B uém cymHocTs siBaeHM nepeHoca? KakoBbl OHU U NIPU KAKUX YCJIOBUAX BO3HUKAIOT?

[Touemy nuddy3ust KuUIKOCTEH MPOUCXOIUT 3HAUUTEIBLHO MeJUIeHHee, yeM Auddys3us
ra3zos?

UYro Ha3bIBatoT Ko3duimenTom nuddys3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[apaMeTpoOB OH 3aBUCUT JJIs Ta30B?

Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEPATYpPbl?

Pazoen 3. Tepmoounamuxa.

[Touemy termnoémkocts Cp 0obITe TeTuIoéMKocTH Cy?

UTo mpoUCXOAUT C TeMIepaTypoi ras3a, ecil OH PaCHIMPSAETCS MPU MOCTOSHHOM JaBJe-
HUU?

UTo IpoUCXOAUT C TEMIIepaTypoii ra3a, €CIIU OH paclIupsieTcs aquadaTndecku?



B nuzenbHOM nBUTaTtene BO3AyX MOABEPIaeTCsl OYEHb CUIBHOMY U OBICTPOMY CHKATHIO.
Js gero ato nemaercs?

Kakne KOHCTPYKIINH «BEYHBIX JABHTATENCH» «CO3/aHbD» 10 3aKOHAM MOJICKYJISIpHOH (u-
3UKHU?

Pa3zoen 4. PeanvHvie eazvl, dcuokocmu u meepovle meid.

OObsacHUTE pPa3NIUYUE SKCIEPUMEHTANbHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHut0 Ban-nep-Baanbca.

Kaxkyro ®KuaKOCTh MOKHO HAJUTh B CTAKaH BBIIIE €ro KpaéB?

[Toyemy y Bcex BelIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIACTCS C YBEIIMUCHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTo OTMEPSIOT KalIsIMU. SIBIIS€TCS JM 3TO JOCTATOYHO TOUYHOM
Mepou?

Urto Takoe «OMMeTaIl» U T€ OH MIPUMEHSETCS?

4.1.2 HpnMep TECTOBOI'O 3aIaHUHA 1JIsI CCMUHAPCKOI'0 3aHATHUA.

1. OueHure, BO CKOJBKO Pa3 yBEIUYUBACTCS CPEIHEE PACCTOSHUE MEXAY MOJIEKyJIaMu
BOJIBI IIPY TIEPEX0/IE BOJBI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE MPU HOPMAJILHOM JIaBJICHUU?

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

2. Kak u3MeHuTCS JaBiieHNE HACBILIEHHOIO Mapa MpU U30TEPMUUYECKOM YMEHBILIEHUHU €TI0
oobema? (YBeauuurcs. YMenbmurcsi. He usmenurest.)

3. Ilpu norpy>XeHHH B >KUJIKOCTh KAWJUISIPHON CTEKIJISIHHOM TPYOKH YPOBEHb KHJIKOCTHU
B Hell mojHsyICcsa Ha 4 MM HaJ YPOBHEM KUAKOCTU B cocyne. KakoBa BbicOTa moabemMa YpPOBHS
TOM K€ )KHJIKOCTH B CTEKJITHHOUW TPYOKE C OTBEPCTHEM B 2 pa3za OOJBIIEro quameTpa’

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

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 11 10 obovema 5,44 . Haiitn
MPUPOCT SHTPOIHH IIPU 3TOM IMPOIIecce.

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

5. ITonw3ysck 3akoHoM [romonra u IITu, HATH ylnenbHYIO TEIJIOEMKOCTD skene3a (Mo-
nsipHast Macca xesnesa pasHa M = 0,056 kr/mMors).

(130 Jox/(kr-K). 328 [T/ (kr-K). 445 x/(xr-K). 470 Lax/(xr-K). 520 Jox/(kr-K).)

4.1.3 Ilpumep KOHTPOJILHOM PAa0OTHI AJIsl CEMHHAPCKOIO 3aHATHA.

1. OueHuTe, CKOIBKO MOJIEKYIT BBl BJIBIXa€TE, €CIU MPHU OJHOM BIIOXE MoiyyaeTe 1 11 BO3-
yxa.

2. Monekynbl Ta3a pacrnpeelieHbl o o0beMy B CpelHEM paBHOMEpHO. M3BecTHa KOH-
HeHTpanus MoJjieKya n. OLEHUTh CpeJHee PACCTOSHUE < I > MEX/1y MOJIEKYJIaMHU.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOJUTCS CMECh JBYX HMIEABHBIX
razos: 1024 monexyn kucnopona u 2 Mons Bogoposa. HaiiTn naBnenue cMecu rasos.

4. Tlomarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEEINUTh, HA KAaKOW BBHICOTE HAJl YPOBHEM MOPS INIOTHOCTH BO3-
JlyXa MEHBIIIE CBOCTO 3HAUCHUS HAa YPOBHE MOps B 2 pa3a. Temmeparypy Bo3IyXa IPHHSITH PaB-
Hoii 0 °C.

5. Kakas cpenHsis sHeprus (&) MPUXOTUTCS B COCTOSSHUU TEPMOJAMHAMUYECKOTO PaBHOBE-
cust ipu Temmeparype T, — B COOTBETCTBUH C KIACCHYCCKUM 3aKOHOM PaBHOPACIIPEICICHHUS, —
Ha OJIHY: a) IOCTYMATEeNbHYIO CTENEHb CBOOOIBI; 0) BpalllaTeIbHYIO CTETIEHb CBOOO/IBI; B) KOJIe-
OaTeNbHYIO CTETICHh CBOOOIBI?
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4.1.4 Tlpumepsnl 3a1a4 1JIsl IOMAIIIHE caAMOCTOATEIbHOI padoThI.

1. B 6amone, 0668M koToporo 0,25 M, HaAXOAUTCS ra30Bas CMECh, COCTOSIIAs U3 YTrie-
KHCJIOTO ra3a u mapoB Bojbl. Temmnepatypa cmecu 327 °C. Yucno MOJIEKYJT YIJIEKUCIOTO rasza
N1 = 6,6 -10%, uncno monexyn napos Boasl N2 = 0,9 -10%L. Beraucnuth napjieHne 1 MOJIAPHYIO
Maccy ra3oBOii CMecH.

2. Kakas gacts monekyn cepaucroro anrunapuna (SOz2) npu temmeparype 200 °C oGna-
JaeT CKopocTaMH B mipenenax 420—430 m/c?

3. OmnpenenuTh KOJIUIECTBO TETUIOTHI, KOTOPOE HYXKHO MepeiaTh 7 KT BOAOPOIa sl TOTO,
YTOOBI Ta3 YBEIUYMI CBOM 00BEM IMPH MOCTOSHHOM JIaBJIEHUU TaK, YTO €ro TeMIlepaTrypa MOBBI-
cunach Ha 200 °C.

4. Ha pucyHke moka3zaH LMKJ, MPOBEACHHBIM C UcaIb-

HBIM 0JHOaTOMHBIM Tazom. Haittu KIIJI mukoia. 32 )
5. IIpu kakoMm AaBiIeHUU JOHKEH HAXOAUTHCS KUCIOPOI B 2 0

konuectBe 100 momb, uro6sl npu Temneparype T = 320 K on Pot 1

zaauMan o6bem 0,1 M3? 3agauy pemmTh, paccMaTpuBas KHCIO- Po = i i3

POJ Kak: a) ujeanbHbIN ra3; 0) peanbHbIN ra3, HOTIHMHSIIONIHICS 0 Vo 2Vo 3V V
ypaBHeHUIO Ban-nep-Baanbca. [lonpaBku Ban-nep-Baanbsca mis
kucioposa paBuel: a = 0,137 H M*/monp?, b = 3,17-10 ° M%/Mo1b.

6. Terutoémkocts TBepaoro tena npu temmeparype T > 273 K moxeT ObITh BbIYUCICHA
no sMmmupuueckod Qopmyne € = a + bT. [lias amoMuHHS BeIUYWHBI @ W D paBHbI
a = 766 Ix/(xr-K), b = 0,459 JIx/(kr-K?). HaiiTi n3MeHeHHe SHTPOIHH IIPH HATPEBAHUH AlTIO-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CoupT mo KaruiiM BBITEKaeT U3 COCya uepe3 BEPTHKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 mm. Kariu orpeiBaroTcst uepes BpeMs At = 1 ¢ oana mocie apyroi. Yepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp mieikyu Kariad B MOMEHT OTPbIBA CUH-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cniupra ¢ = 0,02 H/m.

415 Ilpumepsl TBOpueckHuX 3aaaHuii Ha ocHoBe TPU3 (koHcTpyKTOpCKO UM
TeXHUYECKOH HATIPABJIEHHOCTH) AJI5l CAMOCTOSITEJILHOM PadoThI.

1. I'a3-paboTHUK.

OO0bIYHO pabounii OpraH TEXHUUECKUX CHCTEM BBHITIONHEH U3 TBEPIOTO Teja, HallpuMep, Yy
HKCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Pabounii opran — 3TO 3JIEMEHT, BBINOIHSIIOMINAN
TJIABHYIO TMOJIE3HYI0 (DYHKIIMIO TEXHUYECKON CUCTEMBI U K KOTOPOMY B JIaHHOUM CHCTEME TMOJIBO-
nutes sHeprus.) [IpuBenuTe npumepbl YCTPONCTB, B KOTOPBIX pabo4YMM OpraHOM SIBIISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKH COOTBETCTBYET paOouuii opran u3 raza?

2. BeicoTa 31aHUS.

Kax u3smeputpb BbICOTY 3/1aHus ¢ oMol 6apomerpa? Vcnonb3ys nssectHsii B TPU3
meton Pobunszona Kpy3o, BbIIBUTE CKpBIThIE (HEOYEBHJIHBIE, HOBbIE) CBOMCTBa OapomeTpa U
npemtoxuTe 10 pa3HbIX CTOCOOOB OMPE/IETICHUS BEICOTHI 3/IaHMUS.

3. IIpubops! TSt U3MEPEHUS TaBIICHHUS.

B «cunbHBIX» M300peTeHHsIX Bcerja NMpUMEHsoTcs ¢usundeckue >3pdexts. Uto Takoe
«pusnueckuit d3dpdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeab (DU3NIECKUX
3¢ dexToB U ABIEeHUN 1 n3odperareneit. [lo marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIIMU TTPUOOPOB LTSt M3MEPEHUS AaBIICHHS: MAaHOMETD, Mu(ddepeHITnaIbHbI MaHOMETD,
BaKyyMMETp, OapoMeTp, AaT4uku JaBieHus. CocTaBbTe CIHUCOK (PpU3MUEcKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T NPUOOPHI.

11



4. BakyyMm B HayKe, TEXHUKE U OBITY.

Hcnonb3oBaHue mycTOTH (BaKyyMa) BMECTO BEIIECTBA — 3TO OJUH U3 3aKOHOB Pa3BUTHUS
TEXHUYECKUX CHCTEM W OJIMH W3 M300peTareibckux npuéMoB. HabGepute B 1r000i1 OMCKOBOM
cucteme B VIHTEpHETE CIIOBA «BaKyyMHBII», «BaKyyMHas», «BaKyyMHOE» U COCTaBHTE CITHCOK
TEXHUYECKHUX YCTPOUCTB M TEXHOJIOTUH C UCTIOIB30BaHUEM BaKyyMa.

5. CaMozenbHBIN KaJIOPUMETD.

Hcrionp3ys BeIIeCTBEHHO-TIONEBBIE PECYPChl (2 MMEHHO HAJCHCTEMHBIC, «KOIICCYHBIC
peCypChl BELIECTBA), CKOHCTPYUPYHUTE U U3rOTOBBTE CAMOJICIBHBIN KaTOPUMETP U3 IJIACTUKOBOM
OyTbUIKH 1,5 11 1 amOMUHMEBOM OaHKHU M3-T10/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.

6. CocTOsIHUS BELIECTBA.

Ucnonb3ys uzBectHoiii B TPU3 «MeToa 4nciioBoil 0cr», pa3MeCTUTE Ha OCU U3BECTHBIC
arperatHble COCTOsSIHUA BelecTBa. [lo kakoMy mapameTpy OHHU pacrosaratorcs Ha ocu? Bos-
MOXHO, Y Bac Oyzier HeCKOIbKO BapuaHTOB oceil. KakiuM COCTOSIHUSIM BEIIECTBA COOTBETCTBYET
«HOJbY, 00JIaCTh OTPULIATENILHBIX U MAKCUMAIbHO MOJIOKUTEIbHBIX 3HAUCHUN?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00b14HOM MHKpPOCKOTE JMH3BI U3TOTOBJIECHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MHUKPOCKOIT U3 Karuii Bozbl? [103BOMSIET 1M yBEIMYEHHE TAKOTO MUKPOCKOIA YBUIETh OPOYHOB-
CKOE JBWKEHHE, HalpuUMep, YacTUIl aKBapelbHON kpacku (Tymwu) B Boje? Kakue HemocTaTku
MMeEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUYECKUX cucTeM. Kakium 3aKoHaM COOTBETCTBYET TaKOW MUKPOCKOIT?

8. Bona B pemrere.
Vcnonb3ys 3HaHMS 110 MOJICKYJISIPHO# (DU3HKe M M300peTaTeabCKUue MprUEMBI, H3BECTHBIC
u3 TPU3, npemnoxure 10—-20 pa3HbIX ClIOCOOOB TPaHCTIOPTUPOBKH BOJIBI B PEIICTE.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTAlluH.

3auér no «MonekynsipHO#l (puU3MKe» MOTYyUYaroT CTYACHTHI [0 pe3yJibTaTaM UX paboThl B
CEMECTpPEe Ha CEMUHAPCKUX 3aHATUAX IIPU HAJIMYUU OLEHOK HE HIKE «YILOBJICTBOPUTEIBHO» 3a
BBITMIOJTHEHHE TECTOB, KOHTPOJIBbHBIX, CAMOCTOSITENIbHBIX U JOMAIIHUX pa0boT MO PEHICHUIO 3a/1a4.

HepequL BOIIPOCOB, BBIHOCUMBIX HA 3K3aMECH:

1. 3akonsl uaeanpHOro rasza. BeiBon ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
ABorajpo. U3ompoueccel (popmynsl u rpapukn). BeiBon 3akona JlanpTona. MonspHas macca
CMECH.

2. JlaBnenue rasza. BeIBoJg OCHOBHOTO ypaBHEHHs MOJEKYISPHO-KMHETUYECKON TeOpHH
uaeanbHoro raza. @opmysnbsl BHYTPEHHEN SHEPIMM UACAIBHOTO Ta3a U CpeJHEN KBaJIpaTUYHON
ckopocth. Pacnipenenenue sHEPTU 1O CTETICHSIM CBOOO/TBI.

3. BriBox Oapomerpuueckoii ¢opmynsl. BeiBon pacmpenenenus bonbivana. Omnbit
Ileppena no onpeneneHuro ynciaa ABoraapo.

4. PacnpeneneHnue MOJIEKYI ra3a mno ckopoctam (pacnpeznenenue Makcsenia). @usznue-
CKUH CMBICT (QYHKLUU pacrpeseseHus. Y ciaoBue HopMupoBku. Hanbosnee BeposTHasi CKOPOCTh U
3HayeHue QYHKIUHU paclpeaeaeHus Ipu 3Toi ckopocTH. DyHKIUS pacipeieleHust A OTHOCH-
TEJILHOM CKOPOCTHU. Y CIOBUS CYIIECTBOBAHUS aTMOC(EPHI IIaHET.
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5. DddexTuBHBIC TUaMETP U CEUCHHE MOJICKYJbl. BeiBOa hopMyi miis cpenneld niuHbI
cBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHHH 1 OLIEHKA MOPSAIKa 3TUX BEIHMYUH. BakyymM.

6. SBnenus nepenoca. Juddysus B razax. 3akon @uka. Pacuer koaddunmenra camo-
T y3un.

7. Bnyrpennee tpenue. @opmyna HeroTona. Kunemaruueckas u AMHaMu4eckasi BA3KO-
ctu. TermonpoBoaHoCTh. 3akoH @ypbe. CBsA3b MeX Ty KO3 pHIeHTaMu epeHoca.

8. BuytpenHss sHeprus kak QyHKUus cocTosiHMs. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBku. BeiBog popmynel s paboTsl raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKH K H30IIPOLIECCaM.

9. Kiaccuueckasi TeopHst TEINIOEMKOCTH HJI€IbHOTO raza. MoJsipHas U yaenabHas Tel-
JOEMKOCTHU U CBSA3b MEX1Yy HUMHU. TennoéMKOCTH IIpH NMOCTOSTHHOM JaBJIeHUH U oObeme. BriBoa
ypaBHeHUs1 Maiiepa u nokazaresns aguadatsl. U3HMUeCKU CMBICI Ta30BOM MOCTOSHHOU R.

10. Anuabatuveckuid mporecc. BeiBog tpex gopmyn s aguadarel. CpaBHEHHE afua-
0aTHYEeCKOTO U M30TEPMUYECKOT0 MpoLeccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
4ECKOM IIpOLecCe.

11. Homutponmyeckuii mpouecc. YactHpie ciydan. BeiBon hopmynsl monutponsl. Bei-
BOJI YaCTHBIX (JOPMYJI U3 YpaBHEHUS MOJIUTPOIIBL.

12. OGpatumbie u HeoOpaTHMbIe Tporecchl. [loHATHE SHTPONHMK TEPMOJUHAMUYECKOM
cuctembl. CBoiicTBa sHTponuu. Bropoii 3akon Tepmogunamuku. @opmyna bonsimana. [Hopsanox
u Oecniopsiiok B mpupoae. Tperuil 3akoH TepMOAMHAMUKHU. Pacdyer konmdecTBa TEMJIOTHI Yepe3
SHTPOIUIO.

13. Pacder n3MeHEHHsI SHTPOIHMHU B MPOIECCAX MICATLHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npy HarpeBaHuu U IUIABJICHUH.

14. [uxnmuueckue nporneccel. Teropas mammna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BoiBoa ¢opmynsr KIIJI. Teopemsr Kapno. Paznuunbsie ¢hopMynIupoBKH BTOPOTro 3aKOHA
TEPMOAMHAMUKHU. XOJIO0JWIbHAS MallIMHA.

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

16. VpaBuenue Ban-nep-Baannsca a1 Mo u v Moseit. @U3udecKkuii CMBICI TTOCTOSH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHble cocTosiHUS. BHYyTpeH-
Hssl DHeprus rasa Ban-nep-Baansca.

17. Dddext dxoyns — Tomcona. dusudeckas cymHocts. Auddepenunanbupiii kosd-
¢unuent [xoyns — Tomcona. duddepeHunanbHplii 1 UHTETPaNbHBIN 3PQPeKT. DHTAIBINA.
TemnepaTtypa MHBEpCHUHU.

18. CBobGoanast sHEprus Kak QyHKIUS cocTostHuA. Tpu hopMyarpoBKH 1 K03 duiim-
€HTa MOBEPXHOCTHOr0 HaTskeHus. OnbIT [1naTo. 3aBucUMOCTh K03 GUIIEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha rpaHUIIE JBYX KUAKOCTEH M HA TPAaHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaeoii yroi. [Ipumepsl cMauriBaHHS 1 HECMA4YUBAHMUS.

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTHIO XUAKOCTH. BoiBoN hopmyssl Jlamna-
ca. Yactuele cnyyau. Kanmnsapsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KallUJUISPE.

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

22. daza. Pa3oBoe paBHOBecue. Pa3oBble Mepexoabl NEpBOro U BTroporo poaa. Ilomu-
Mop¢u3M. YCIOBHS KUTICHUS, TUIaBJIeHHs, cyOonuManun. Y paBHenne Knaneitpona — Knaysuyca.
TpoliHas To4ka. JluarpaMMa COCTOSIHUM.

JK3aMeH 10 AucuuIuIMHE «MosnekynspHas GU3UKa» MPOBOJAUTCSA B MUCBMEHHOU (opme
1o OmieraM, yTBEP)KJIEHHBIM B YCTAHOBJICHHOM MOPSJIKE.
PexomMennyercs cienyromue KpUTEPUN OLICHKU 3HAHUM.

OneHka «HeyI0BJIEeTBOPHUTEIbLHO» BBICTABISIETCS B TOM CJIy4ae, €ClIU CTYAEHT JEMOH-
CTpUpYET:
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- He3HaHHE OCHOBHBIX 3aKOHOB, (OPMYJI, MOHATUN U TEPMUHOB yUeOHON JUCIUILINHBL,
- IOBEPXHOCTHOE 3HAHUE TEOPETUUECKOTO MaTepHaa.

O1eHKa «y/A0BJIETBOPUTEIbHO» CTABUTCS CTY/IC€HTaM, KOTOPBIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIPOrpaMMHBII Marepuan B 00bEMe, HEOOXOAUMOM IS
MPOJIOJKEHUS Y4eObl U pabOoTHI IO TIpodeccu;

- B II€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaxX Ha BOMPOCHI UMEIOT HAPYIICHHS B TIOCIEOBATEIILHOCTH U3JIOKEHHS Y4eOHO-
ro Marepuana, IeMOHCTPHPYIOT IOBEPXHOCTHBIC 3HAHUS BOIPOCA, MPUBOJAT O€3 MaremMaThye-
CKUX BBIBOJIOB HEOOXO0AUMBIE pU3nUecKue (HOpMyIIbl;

- UIMEIOT KPaTKHE OTBETHI TOJBKO B paMKax JICKIIHOHHOTO Kypca;

- IPUBOMAT HEUYETKUE POPMYINPOBKU (PU3NUECKUX MOHATHH U 3aKOHOB;

- UMEIOT CYILIECTBEHHBIE MTOTPEITHOCTH U IPyObIe OINOKH B OTBETE.

OrneHka «X0pouIo» CTaBUTCA CTyJIEHTaM, KOTOpbIE IPU OTBETE:

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 Marepuaia, KOTOPHIH H3/araioT CH-
CTEeMaTU3UPOBAHO, MTOCIIE0BATEIHLHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJjiee 3HaUUMYIO JOIOJHUTENbHYIO JIUTEPATYPY;

- IOIYCKAaIOT OT/IeJIbHbIC OTPEIIHOCTY U HE3HAUUTEIbHbIC OIIUOKHU MPU OTBETE;

- HE TIOJIHOCTBIO MPHUBOST MaTeMaTHYECKUE BBIBOABI IS (pu3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOMYCKAeT CEPhE3HBIX OMMOOK M JIETKO YCTPAHSET OTACIbHBIE
HETOYHOCTH C TIOMOIIBIO TOTIOJTHUTEIBHBIX BOIIPOCOB MPEIoAaBaTess.

O1LieHKa «OTJIMYHO)» CTABHUTCS CTYJCHTaM, KOTOPbIC IIPU OTBETE:

- OOHapy)XHMBAIOT BCECTOPOHHEE CHCTEMATHUYECKOE M INIyOOKOe 3HAHHME MPOrPAaMMHOIO
Marepuaia (3HaHHE OCHOBHBIX IMOHSTHI{, 3aKOHOB M TEPMHHOB y4C€OHON JUCLUILIMHBI, YMCHHE
OIIEPUPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, TOCIe0BAaTEIbHO, PAa3BEPHYTO U YBEPEHHO;

- U3JAraloT MaTepuan ¢ JOCTaTOYHO YETKUMHU (POPMYIMpPOBKAMH, MOATBEPKIAAEMBIMHU
rpadukaMu, HUPpaMH WU IPUMEPAMH;

- BJIAJCIOT HAyYHBIM CTUJIEM PEUH;

- IIETTAl0T MaTeMaTHYECKHE BBIBOJIBI (PU3HMUECKUX (HOpMyIT;

- JIEMOHCTPUPYIOT 3HaHHE MaTepuaia JEKIHi, 0a30BbIX YUEOHUKOB U JOTOTHUTEIHHOM
JUTEPATYPHI.

OneHouHble cpeAcTBa AJIs HHBAIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEM.

- IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3710pO-
Bbs [IPEIOCTABIIAETCS JOTOJIHUTEIBHOE BpeMsI IS IOATOTOBKM OTBETA Ha 3a4€Te;

- IPYU TPOBEIEHUH MPOLETYPhl OLEHUBAHUS PE3yJIbTaTOB O0YyUEHHs] MHBAINIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

- IpU HEOOXOAMMOCTH I O0YYaIOUIMXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 37J0OPOBBS
U MHBAJIMJOB IpOIEIypa OLIEHWBAHUS PE3Yy/IbTaTOB OOYyUYEHHs MO JAUCIUILIMHE MOXET MpPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Iponienypa ornieHMBaHUS PE3yJbTaTOB OO0Y4YEHMsS MHBAIUAOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLUMILINHE (MOJYJIIO) MpeaycMaTpUBaeT MpPeloCTaBIeHUE WH-
¢dopmanuu B popmax, aJaTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0pPOBbs U BOCIPUATHS UH(OpMa-
IUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:
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— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

J1J1s1 JIUT ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-

HJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJISI OCBOEHM Sl JUCUMIIIMHBI (MOXYJIsl).

5.1 OcHoBHasi IUTEpaTYpAa:

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

Tpodumona T.U. Kypc ¢usuku: yued. mocodbue sl HHKEHEPHO-TEXHUUECKUX CHEeIHaTbHO-
creii By3oB / T.W. Tpodumona. — M.: Akanemus, 2014.

CagenbeB U.B. Kypc ¢usuku (B 3 1T.). Tom 1. Mexanuka. Monekynsipaas ¢pusuka. [Dnek-
TPOHHEIN pecypc]: yued. mocodue — DnexrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
noctymna: http://e.lanbook.com/book/95163.

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

Kuxoun A.K. MonekynsipHas ¢usmka: yued. mocobue i CTyIeHTOB (U3MYECKHUX CIEIH-
anpHocTel By30B / A.K. Kukonn, U.K. Kukoun. — CI16.: JIans, 2007.

I[JI?I OCBOCHMA JUCHUIIIIMHBI MHBAJIMAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMHA

3JI0POBbSI UMEIOTCS W3JaHUs B SJIEKTPOHHOM BHUJE B DICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanby, «lOpaiit», «YHuepcuterckas 6udamoreka ONLINE».

5.2 JlonoJIHUTEIbHAS JIUTepaTypa:

Tpodumoa T.M. OcHoBwl ¢usuku. MonekynspHas pusmnka. TepmoauHamuka: [ydeGHOe
noco6ue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

Tpodumona T.U. Kypc ¢pusuku: yueOnoe nocodue [ansa By3oB] / T. U. Tpodpumosa. — M.:
Axamemus, 2010.

Kyxa M.A. MonekynsipHas ¢usuka: nmadoparopasie padotsl / M.A. Kyxka, E.H. XKyxa,
I'.I1. Unbuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014.

CasenbeB 1.B. Kypc obmeit pusuku. B 5-u t1. Tom 3. MonekynsipHas pu3nka U TEpMOAU-
HaMMKa. [DNeKTpoHHBIN pecypc]: yuel. nocobue — DnektpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocrtyna: http://e.lanbook.com/ book/706.

Tenecuun B.P. MonexymnspHas ¢usuka. [DnekTpoHHbIH pecypc]: yued. mocobue — Dnek-
TpoH. naH. — CII6.: JIanp, 2009. — 368 c. — Pexxum noctyna: http://e.lanbook.com/book/391.
Ouzuka. [IpakTukyM MO pemieHuo 3amgad. [DIeKTPOHHBIM pecypc]: ydeO. mocobue /
JLJI. T'mankoB [u ap.]. — Onexrpon. gan. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013.

Bonwskenmreiitn B.C. Coopuuk 3amad o odmiemy kypey ¢usuku / B.C. BonpkeHmreH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

Uponos U.E. 3amaun no obmieit ¢usuke: yuedOHOE MOcoOHe it BY30B. [ DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101.
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9. CagenpeB 1.B. COopHUK BONPOCOB M 3aaad MO OO0mIeH ¢usznke. [DNEKTPOHHBIA pecypc]:
yueb. mocobme — OnektpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pocryna:
http://e.lanbook.com/book/71766.

5.3 Ilepuoanueckue U3IaAHUA:

B 6ubmmoreke KyOI'Y ummerorcst cieayromue MepuoguvecKue M3aHus M0 MPOQUITIO
JUCIUIIAHBL:

Buodusuxa.

B mupe Hayku.

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

KypHau npukiiagHoil MEXaHUKH U TEXHUYECKOW (PU3UKH.

KypHast TexHu4YeCKON QUK.

N3Bectust BY308B. Cepus: ®usuka.

WNmxenepHas Gpusuka.

MenunuHcKas Gu3nKa.

[TpuOopb! ¥ TEXHUKA YKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

Ousuka. Pedeparusnsiit sxypuan. BUHUTU.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTepHET», HEOOXOAMMBIX /115l OCBOCHHUS TUCHHUILIUHBI (MOIYJIsI).

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

2. ®enepanbHblil 00pa3oBaTebHbIN opTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karasor Hayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

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

5. Paznen «MonekynsipHas pu3uKa U TEpMOIUHAMUKa» EcTecTBEeHHO-HAydIHOTO 00pa3o-
BarespHOrO oprana — URL: http://www.en.edu.ru/catalogue/312.

6. Paznien mo mMonexkynaspHO QU3MKe U TepMOJMHAMMKe y4eOHO-00pa3oBaTesIbHOM (u-
3MKO-MaTeMaTnueckoi 6ubnmuorexu caiitta EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexuuu no pusuke aust BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmoanHamuka u crargusuka» oOpasoBarenbHoro npoekra A.H. Bapruna
«®Pu3nka, XuMusi, MaTeMaTUKa CTYI€HTaM U IKoidbHUKaM» — URL:
http://www.ph4s.ru/book _ph_ob_termo.html.

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

10. Caitir KyoI'Y cpeasl momynpHOTO auHamudeckoro oOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauveckne ykKazaHusi AJs1 OOyYalOIIMXCH IO OCBOEHMI) IMCHMILIMHBI
(Monmy.Jist).

B ydeOHO# aucIUIUIMHE TPETyCMOTPEHBI JIEKIIMOHHBIE, CEMHHAPCKHE W JabopaTOpHEIE
3aHsATHA. [|JI TOCTHXKEHUST BBICOKMX PE3y/IbTaTOB 00y4YEeHHUs CTYACHTY HE0OXOAMMO 3HATh MPH-
€MBI OBICTPOrO KOHCIIEKTHPOBaHMs y4eOHOrO MarepHana u ero 3(pQeKTHBHOro 3arOMUHAHMS.
WNudopmanus o6 3tux npuémax umeercs B cetd MHTepHeT 1 Ha caiite Moodle KyoI'Y.

JIns yCHenIHoTo OCBOSHHS TUCIUIUTHBI «MoeKymsipHast pU3uKa» MpH camocmosmens-
HOUl pabome CTYICHT JIOJDKEH UMETh!

1) KOHCTIEKT JIeKIHid B OyMa)>KHOM HITH JIEKTPOHHOM BU/IC;

2) yueOHUK (yueOHOe TTocoOre) 1 COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATY-

poi;
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3) TeTpaay U1 CEMHUHAPCKUX 3aHATHH U 1715 TaOOpaTOPHBIX padoT.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH padoTaTh B TEUEHUE CEMECTpa IO H3yUYCHHUIO
TEOPETUYECKOI0 MaTepHalia, OCBOCHHUIO TUIIOBBIX IPUEMOB peIlIeHUs 3a1a4 1o (Gu3MKe U Mproo-
PETEHHIO HABBIKOB AKCIIEPUMEHTAIbHONU PadOTHI.

Camocmosmenvhas paboma CONEPKUT CIENYIOIIME BUIbl yUEOHOM NEATEIBHOCTH CTY-
JICHTOB:

— TEOPETHYECKYI0 CaMOIIOATOTOBKY K YUEOHBIM 3aHATUSAM IO KOHCIIEKTaM U y4eOHOM
JUTEpaTypeE;

— BBIMIOJTHEHHUE JOMAIIHUX 33JaHUi (pelIeHue TUIIOBBIX 3a/1a4 [0 MOJICKYJIAPHON (pU3UKe
Y BBIIIOJIHEHUE TBOPUYECKUX 3a/laHUil TEXHUYECKOW HAIIPABJIEHHOCTH);

— o(opMIIEHHE OTYETOB MO pe3yibTaTaM Jad0opaTOPHBIX padoT;

— MOUCK MH(OpPMAIUH 110 3aJaHHOH TeMe B ceTh HTepHeT.

Cpoku evinonnenusi 0OMAWHUX 3a0aHull: BBIIOJHEHHAs JOMAalIHssA paboTa (peléHHbIe
3a7au, oopMIIeHHbIE OTYETHI MO Ja0OPATOPHBIM PaboTaM) MPEAOCTABISAIOTCS Ui MPOBEPKU
MIPEToAaBaTeIt0 Ha OYEPETHOM (CIECIYIONIeM) YIeOHOM 3aHSTHH.

dI'OC BO Ttpedyer nmoaAroToBKu OaxkallaBpoB K HAYYHO-HUCCIIEOBATEIbCKONM U MHHOBA-
LMOHHOM BHaM IPO(EeCCHOHATIBLHON JESITENbHOCTH, a (PU3UKa SABJISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHUYECKOro mporpecca. [loaToMy /i pa3BUTHS TBOPYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
caM000pa30BaHUIO M B KAYE€CTBE METOJUKH MPAKTUYECKOIO MPUMEHEHUs MOJIyYEeHHBIX Ha JIEeK-
LUSAX 3HAHUW CTYJEHTaM PEKOMEHJyeTCsS M3Y4YeHHE U MPUMEHEHUE TEOpUHU peuleHus nu3odpera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TUM Kakaas JIGKIUs 3aKaHYMBaeTCs TBopuyeckum TPU3-
3aJaHUEM TEXHUYECKOW HAIIPABJIECHHOCTH, CBA3aHHBIM C JIEKIIMOHHBIM MaTE€pUaJIOM, HAyYHBIMU
UCCIJIEIOBAaHUSIMH UM oOyuyeHueM B By3e. Bo3moskHble pemenus TPU3-3apanuii obcyxaatorcs
Ha OYEepEHOMN JIEKIIMM MM CEMUHApPCKOM 3aHATUU U OTMEYAIOTCA CTYIEHTBI, IPEUIOKUBIINE
HauOosee MOJIHbIE UM OpUrMHaibHble perieHus. Jlns BeimonHenus TPU3-3amanuii cryseHtam
HE0OX0oaMMO MMETh HaudaidbHble 3HaHUs 0 TPU3. Jlns aToro pekomeHayercs caMOCTOATENbHO:
1) u3yuntp dnekTpoHHyro KHHUTY «BBemenne B TPU3. OCHOBHbIE MOHATHS U IOAXOABD»
(http://www.altshuller.ru/e-books/); 2) u3yunts MaTepuanbl Bukumnenuu, HauuHas cO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubmuorexu Kyol'Y; 4) moceTuth COOTBETCTBYIOIINE
TPU3-caiiThl.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMU U JHUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBHJyalbHas yueOHas paboTa (KOHCYJIbTAI[UH) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJNbTAllMM IO MpPEIMETy SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM U o00y4arollMMCs WHBIWIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

VYcnenHocTh 0CBOEHUS CTYJICHTOM Y4e€OHOW TUCHUIUIMHBI OTPAXKAETCS B €r0 peumuHee —
cymMMme 0asuioB, KoTopas (GOopMUpPYETCsl B TEUEHHE CEMECTpa IO pe3yJibTaTaM BbIIOJHEHUS J0-
MalllHUX paboT ¥ TBOPYECKHUX 3aJaHU, TECTUPOBAHUS, KOHTPOJIBHBIX pPabOT, YCTHBIX OIPOCOB,
BHYTPUCEMECTPOBOM aTTECTaIMH, 3aIIUT Ja00paTOPHBIX pabOT U aKTMBHOCTU HAa CEMHHAPCKUX
3aHATHSIX.

8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3YyeMbIX NPH OCYLIECTBJICHUMN
00pa3oBaTeIbLHOIO MPoUecca N0 AUCHUILIUHE (MOLYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

1. KoMnbroTepHOE TECTHpOBaHUE MPU TEKYILIEM KOHTPOJIE.
2. KoHcynpTupoBaHUE NOCPEICTBOM JIEKTPOHHOM MOYTHI.
3. Ucnonws30Banme 31eKTPOHHOM mpe3eHTarnu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HeOOXOAMMOT0 IPOrPAMMHOIO O0ecrieYeHus .

1. Cpena MoaynbHOTO JMHaMU4ecKoro ooyuenust Moodle.
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8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKTpoHHBIN KaTajor HaydHoi ouomoTreku Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DyeKTpoHHas OubnroTeyHas cucteMa «Y HuBepcuteTckas oundmuorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubnroreuHas cucreMa uznarenberba «Jlanby (https://e.lanbook.com/).
4. DnexkTpoHHas oubnmoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXoauMasi I  OCYHIECTBJIEHUS

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

No Biix paGot MarepuanbHO-TeXHUYECKOE 00eCIIedeHnEe JUCIIUITIMHBI
(MOAynsl) ¥ OCHAILIEHHOCTh

1. | Jlekunonusle Aynuropus 201c, ocHalleHHass HUHTEPAKTUBHBIM IIPOEKTOPOM U
3aHITHS MarHUTHO-MAapKEPHOH JOCKOM.

2. | CemuHapckue Aynuropust 227C, OCHallleHHAsi UHTEPAKTUBHBIM IIPOEKTOPOM U
3aHITHS MarHUTHO-MAapKEPHOH JOCKOM.

3. | JlaboparopHbie Aynutopus 227¢, ocCHaIIEHHAs] 000pYI0BaHHEM, HEOOXOTUMBIM
3aHSTHS JUIsI TPOBEJIEHUs JIabOpaTOPHBIX paboT.

4. I'pynmossie Aynuropust 227c, ocCHalleHHass NEPEHOCHBIM IPOEKTOPOM U
(MHIUMBUYyaJdbHBIE) | MArHUTHO-MapKEepHOU JOCKOM.
KOHCYJIbTAIlUU

5. | Texymuii KoHTpOab, | Ayautopusi 227c, OCHAIIEHHAas IEPEHOCHBIM IPOEKTOPOM U
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecrauus

6. CamocrosTenbHas Aynuropus 311c, ocHallieHHasi KOMIBIOTEPHON TEXHUKOM € MOA-
paboTa KJIIIOUEHHEM K cetu MHTepHeT.

YueOHas 1adopatopusi moseky/asipHoil pusuku PTO Kyol'yY
JlaGopaTopHbIe 3aHSTHS IO TUCIUTLITNHE O6opynoBanue yuebHoit naboparopun: | Kom-
«MonexynsipHas (U3MKa» MPOBOAATCS B BO
crenualn3upoBaHHON yueOHoM 1adopato- JIKT-2. MonekynspHas pu3nka u Tep-

puM MOJIeKyJIsIpHOM usuku (aya. 227c¢), MOJIMHAMUKA. L
OCHAIIIEHHOM JTA00paTOPHBIMU KOMILJIEKCa- JIKT-5. IIpoueccsl B rase. 1
mu JIKT 1 HE0OXOAUMBIM Jla60paTopHLIM JIKT-7. CBoiicTBa >XKHUIKOCTH. 1
0bopynoBaHHEM. JIKT-8. CoiicTBa TBEpOTO Tela. 1
JlaGopatopubie komiuiekcsl JIKT, Beiycka- | JJKT-9. OcHOBEI MOJEKYISAPHOH PH3H- 1
embie OOO «HHOBaUMOHHBIN HEHTP «Bia- | ky u repmonHamuk.

ey (r. MockBa), coiepikaT KOMIUIEKThI JIKT-10. OCHOBBI MOJIEKYIISIPHOIT hu- 1

JUI peann3alii HECKOIBbKHUX JJa00OPaTOPHBIX
paboT, KOMITJIEKTHI MOYJIEH pacCIIUPEHUs U
ABTOHOMHBIE CIIEUATN3UPOBAHHBIE U3MeE-
PHUTEIBHBIE CUCTEMBI.

3UKH.
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