MunuctepctBo 06pazoBanus U Hayku Poccuiickoit @denepanuu
denepanbHOE rOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMUs
«Ky06aHCckuii rocy1apCcTBEHHbIN YHUBEPCUTET»

dakyapTeT GU3UKO-TEXHUUYSCKUN

oo vse s RBEPYKATO:
R ‘s JIpepexTop no yueGHoii pabore,
]  3/8 & 'T;‘.:' W o s‘ r nhnar p > ¥
i a5t Katearsy 06pa3oBaHus — MepBblii

Rooisl e, TPOPEKTOp

ol »Iﬂ}‘(‘h‘&‘h

G » : 2016 T.

Usanos A.T.

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

b1.5.05.02 MOJIEKYJISIPHASA ®U3UKA

Hanpasnenune noaroroBku 11.03.04 DneKTpoHMKA U HAHOZJIEKTPOHUKA

Hanpasnennocts (mpoduib): HaHOTEXHOJIOTUHU B AJIEKTPOHUKE

[IporpaMma noATrOTOBKH akajeMUYeCKast

dopma oOydeHus ouHas

KBamudukanus (crenenp) BEIMTYCKHUKA OaKaiaBp

Kpacnomap 2016



PaGouast mporpamMmma nucnurimuabl «MonekynsapHas (Qu3nkay COCTaBlIeHA B COOT-
BETCTBUU C (eAcpalbHBIM TOCYAapCTBEHHBIM O0O0pa30BaTEIBHBIM CTaHIAPTOM
Bbiciiero odpaszoBanus (PI'OC BO) no nanpasnenuto mnoarotoBku 11.03.04
DNEeKTPOHUKA U HAHODJIEKTPOHUKA.

[Iporpammy coctaBui:
M.A. Kyxa, noueHT kadeapsl paarnohusuku Y.
u HaHotexHosoruit ®T® KyO6I'Y, kana. ¢puz.-mat. HayK / / / ’//// 7~ —

NOAINUCH

>

PaGouast nmporpamma quctuiuinabl «ModekymsipHas Gu3nKay yTBepKAeHa

Ha 3ace/laHuu Kadeapbl paanodu3uKd U HAaHOTEXHOJIOT

npotokon Ne 9 2 mapra 2016 r. .
3aBenyromuii kadeapoit (pazpadorunka) KombiToB .O. z

(paMI/IJII/ISI, HWHHUIIAAJIBI DOANUCH

Pabouas mporpamma oOcy:xaeHa Ha 3aceqaHuu KadeIpsbl
paaropu3uKu U HAHOTEXHOJIOTUI
npotokon Ne 9 2 mapra 2016 T.

>

3aenyromuii Kagenpoit (Bbimyckaromeii) Kormbiros I'.d. s il
(aMuITKsl, HHUIHAIIbI o /r’lgjn“Cb

- > 3

VYTBepk/IeHa Ha 3aCeJaHUH Y4eOHO-METOAMYECKON KOMUCCUU
(U3UKO-TEXHUUYECKOTO (DaKynbTeTa

npotokon Ne 5 23 mas 2016 r.

[Ipencenarens YMK ¢akynbrera  boratos H.M. z T

(baMI/IJ'II/IH, HWHULAAIBI

TOANMUCH

PenenseHrsr:
["aBpunioB A.U., nonent kadenpst pusuku Kyol'TY, kanza. ¢pus.-mat. HayK

Hcaer B.A., 3aBenyromuii kadeapoi TeopeTndeckoi (PU3NKu U KOMITBIOTEPHBIX
texHosoruii KyoI'Y, n-p ¢us.-mat. Hayk



1 Heau n 3212494 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
1.1 llean ocBOEHUS TUCHUILIHHDI.

VYuebnas aucuuiuimHa «MonekynsapHas (PU3KMKa» 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 TEOPETHUYECKHX OCHOB, MOHSTHH, 3aKOHOB M METOJ/IOB MCCIICIOBAaHUI MoJIe-
KYJISIpHOU (PU3HKH;

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

— OBJIAJICHUC HABBIKAMHM M METOJAMH PEHICHHsS 3a7ad 10 OCHOBHBIM pa3jeiiaM MOJIEKY-
JSIPHOM (PU3HKH;

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

1.3 MecTo AucHUIIMHBI (MOAYJIS)) B CTPYKTYpe 00pa3oBaTe/ibHOI
NMPOrpamMmbi.

Hucummumna «MosekymspHas ¢u3nuka» OTHOCHTCS K 0a3oBod wactu bioka 1 momyns
«®Pu3uka» ydyeOHOro IuiaHa. J[is ycnemHoro M3y4eHus IJUCLUIUIMHBI HEOOXOIAMMBbI 3HAHUS
MIKOJIBHOTO Kypca (PU3MKH M OCHOB MaTeMaTHYeCKOro aHanu3a. OCBOCHHE JUCIUILIMHBI HEOO-
XOJMMO JJIsl U3YYEHUs APYTUX pa3zesioB GU3UKH, a TAKKE JUCUUIUIMH: «KOoHLenus coBpeMeH-
HOT'O €CTECTBO3HAHM» U «MOJIEKYIISIpHBIE YCTPOUCTBA B JIEKTPOHUKE.

1.4 Ilepevyenb NuIaHNpPyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTEJbHOH NPOrPAMMBI.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HalpaBlieHO Ha (opMupoBaHHE y 00ydaro-
muxcs oduenpodeccuonanbHbix komnerenuui (OIIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINHT oOy4aromuecs: JOIKHbI
" | TeHUMH (v e€ yacTH) 3HATH YMeTh BJIA/IETh
1 OIIK-1 | cnocoOHOCTH Mpea- TEOPETHUYECKUE MPUMEHSATH 3a- | HaBBIKAMH U
CTaBJISITh AJICKBAaTHYIO | OCHOBBI, IIOHSTHS, | KOHBI (DU3UKH MeToaMHu
COBPEMEHHOMY YPOB- | 3aKOHBI U METOJIbI | JIJISl pELLICHUS penieHus 3a-

HIO 3HaHW{ Hay4YHYI | UCCJIEIOBAaHHUU €CTECTBEHHO- J1a4y 110 OCHOB-
KapTUHY MUpa Ha OC- | MOJIEKYJIIPHOI Hay4HBIX U T€X- | HBIM pas3zesiaMm
HOBE 3HaAHUA OCHOB- (1)I/I3I/IKI/I, rpaHvlbl | HUYCCKHUX 3ada4 MOJICKYJIAP-
HBIX II0JIOKEHUH, 3a- | IPUMEHUMOCTH HOW (pu3MKH

KOHOB 1 METOJ0B
CCTCCTBCHHBIX HAYK

bu3nYeCKuX MO-
JIeTIe U TeOpuH,
HCITOJIb3YEMBIX
JUISL OITUCAHMSI
CBOWCTB BENIECTB
Ha MOJIEKYJISIp-
HOM YpPOBHE




Ne Nupekc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI
" | KoMIe- KOMIIETEHINH 00yYaroImuecs 10JIKHbI

fAt TCHLIUU (wm e€ yacTu) 3HATH YMeTh BJIA/IETh

2 OIIK-5 | cnocoGHOCTB UCTIONB- | METOJIBI DKCIIE- 10JIb30BaThCA IIprUeMaMu
30BaTh OCHOBHBIE PUMEHTAJIbHBIX U3MEPUTENIbHBI- | 00pabOTKHU U
pueMbl 0OpabOTKU U | U3MEPEHUH pa3- | MU IpuOOpaMHu | IpeAcTaBie-
IIPE/ICTAaBIECHUS IKC- JIMYHBIX CBOMCTB HUS KCIIEpU-
IIEPUMEHTAIbHBIX BELIECTB MEHTaJIbHBIX
JTAHHBIX JAHHBIX

2. CTpyKTypa U coepKaHue TUCHUILINHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUIIJIMHBI 10 BUAAM PadoT.

OO1iast TPYAOEMKOCTh AUCHUIUIMHBI cocTaBister 4 3ad. ex., (144 gaca), u ux pacmopeie-
JICHHE I10 BUAaM paboT MpeACTaBICHO B Ta0JIHIIC.

Bup yae6HO# paboThl Bcero | 2-it cemecTp
4acoB (gachr)

KonTakTHasi pabora, B TOM 4ucJje:
AyIuTOpHBIE 3aHATHS (BCEro): 80 80
3aHATHA JIEKIUOHHOIO TUIIA 32 32
JlaGopaTopHblie 3aHITHS 32 32
3aHsTHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHSA) 16 16
HWnas koHTaKTHas padoTa:
KonTponb camocrositenbaoi pabotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,2 0,2

CamocrosiTeIbHasA paﬁoTa, B TOM YHCJIC.

[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 20 20

Brmmonmaenne TBOPYECKUX, KOHCTPYKTOPCKUX U UCCICAOBATCIIBCKUX

3aJ1aHHi, yTTyO/IsIOMMX U PACIIMPSAIOMINX JTCKIHOHHBIH MaTepHal 7.8 1.8

Pemenue 3a1a4y no MoJIeKyJsipHOM pu3uke 15 15

OdopmiieHne U TOArOTOBKA K 3aIIUTE JJAOOPAaTOPHBIX padoT 15 15

KonTpoJis:

[ToaroToBKa K DK3aMeHy - -

OO0uas Tpy10eMKOCTh | Yac. 144 144
B TOM YHCJIe KOHTAKTHAas padora 86,2 86,2
3a4. efl. 4 4

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTH IO pa3JieaM JAUCHUIITHHBIL.
Paznensr (TeMbl) AMCIUTUIMHEL, U3y9aeMble B 2-M  CeMecTpe:

KommuectBo wacos
HaumenoBanue
431108 (Tem) AynuropHas pabota | BHeaynuropHas paboTa

No p Beero | JI | 113 | JIP CPC
1 | UneansHblii ra3 42 10 4 8 20
2 | SlBmenus mepeHoca B raszax | 23,8 4 4 8 7.8
3 | TepmonnHamMuKa 42 10 4 8 20
4 | PeanbHEBIE Ta3bl, )KUIKOCTH 30 8 4 3 10

Y TBEPJIbIC Tea

Hmozo no oucuuniune: 32 16 32 57,8




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
HanmenoBanue
No Coneprxanue pasnena (TemMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJISI
1 MounekyinsapHO-KuHEeTHYeCKas Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3onponeccsl. VY CTHBIN
2 Ypasuenue Mengeneesa-Knaneiipona. 3akon /lanb- orpoc,
ToHa. MoJisipHas Mmacca CMecH. TEeCTUpPOBa-
3 W neanbHblid OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOMN HUE,
ra3 TEOPUU UICATHLHOTO rasa. 3amuta JIP,
4 bapomerpuueckas popmyna. Pacripenenenue boib- MpOBEpKa
I[MaHa. JIOMaIITHEro
5 Pacnipenenenne Mosieky:n raza mo cKopoctsiMm (pac- 3a/1aHus
npeneneHrne Makcpesuia).
6 Db exTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. YcTHBIT
Cpenssis ImuHA CBOOOTHOTO Mpodera v 9uciio orpoc, Te-
SBnenus CTOJIKHOBEHUH. Bakyym. CTHpPOBAHHUE,
nepeHoca 3amumra JIP
7 P Huddys3us B razax. 3akon Ouka. BuyrpeHnee tpe- H ’
B razax poBEpKa
Hue. @opmyna Hetorona. TemnonpoBoiHOCT. 3aKOH
JIOMAITHETOo
Dypre.
3a/laHus
8 Pabora rasa. [lepBblii 3aKOH TEPMOJUHAMUKY U €TI0
MIPUMEHEHHE K U30IPOIECCaM.
9 .
TemnnoeMKOCTh UEAIBHOTO Ta3a. VerHb
VYpasuenune Maiiepa. ompoc,
10 Anunabaruueckuii mponecc. [lonurponuueckuit mpo- | TECTUPOBa-
1ecc. HUE,
TepMmoguHamuka TP
11 Durponus. Bropoit 3akon TepMoauHamukn. Tperuin | 3altATa JIE,
3aKOH TEPMOJIMHAMHUKHU. PacueT U3MeHEeHHsl SHTPO- poBCpKa
MU B IIPOLIECCAX UAEATBHOTO Ta3a, IPU Harpepanuy | AOMAIIHETo
Y IJIaBJICHUM. 3a/iaHns
12 TeruoBas mammHa. [ukn Kapro. Teopemsr Kapho.
XO0101uIbpHAs MAIIAHA.
13 PeanbHble ra3el. Kpurnueckoe cocrosnue. YpaBHe-
Hue Ban-nep-Baansca. Dddexrt Jxoyns — Tomcona.
OHTaJIBNHS.
14 Xunxoctu. CBoGoaHast sHEprus. [IoBepXHOCTHOE
HaTSDKEHHE. Y CIIOBUS PABHOBECHUS HAa TPAHMIIE IBYX YcTHbIH
i _ oIpoc
PeanbHple Ta3p, | AKHAKOCTEH H HA TPAHUIIE KUIKOCTH — TBEPAOE TEJIO. ” HPra ﬁP
KIIKOCTH 1 CmauuBaHue, HeCMaylBaHUE. I ,
15 » IIPOBEpKa
TBEp/IbIE Tea JlaBeHHe o1 MCKPUBJIEHHON MTOBEPXHOCTBIO KM I~ OMALIHERO
kocti. ®opmyna Jlannaca. KanwiispHble siBIEHUS. g sana
TTAHUS
16 Kpucrannuueckue TBEpAbIE TENA U UX TEINIOEMKOCTb.

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




2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

Ne HaumenoBanue TeMarnka NpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | paznmena (Tembl) (cemuHaApOB) KOHTPOJIS
1 2 3 4
1. VYpasuenue MenpeneeBa-Knaneipona. .
3axon JlaneToHa. OCHOBHOE ypaBHeHHe Mone- | Y CTHbIA 01Ipoc.
KYJISIPHO-KUHETUYECKON TEOPUU UICATBHOTO Tecrnposariue.
Wneanpubiit rasa. IIpoBepka
ras JIOMAILHETO
2. Bbapomerpuueckas popmyna. Pacnpenenenue 3a/1aHMS.
bonpnmana. PacnpeneneHHe MOJICKYJI ra3a 1o KOHTpOJ'[I)HaH
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpennsis qimuHa cBOOOIHOTO MpoOera U YUCIIo VYerHbIl onpoc.
cronkHoBeHUi. Bakyym. Jluddysus B razax. TectupoBanue.
SBnenus 3akoH Duka. IIpoBepka
nepeHoca JIOMAILIHETO
4. B Ta3aX Bnyrpennee tpenue. ®opmyina HeroTona. 3aTaHHA.
TennonpoBoaHOCTh. 3akoH Dypre. KoHTponbHast
pabora
S. [IepBb1il 3aK0H TepMOAMHAMUKH. Teroem- YCTHBIN ompoc.
KOCTb MJI€aJIbHOTO Ta3a. YpaBHeHue Maiiepa. TectupoBanue.
Anmnabaruyeckuil mporecc. IIpoBepxka
TepmoauHamuka JIOMAILIHETO
6. OHtponus. Pacuer u3MEeHEHHs SHTPOIIUU B B
nporeccax uaeanbHoro rasa. Llukn Kapho. K :
Pacuetst KIIJ] pa3iu4HbIX IUKIOB. OHTPOTLHAA
pabora
7. Peanbuble rasel. Kpurnueckoe cocTostHUE. VeTHBI ompoc.
YpasHenue Ban-nep-Baainbca. TecTHpOBaHHe.
PeanbHbIe rasel,
8. KHITKOCTH 1 Kunkocru. HOBerHOCTIEoe HaTspkeHue. JlaB- | I[IpoBepka momarm-
JIEHWE IO UICKPUBJICHHOM MMOBEPXHOCTHIO HEro 3a/IaHMsl.
TBEpAbIE TeNa
xuakoctu. @opmyna Jlannaca. Kanumisper. KonTponbHas
pabota
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).
OrnpeneneHne yHUBEpCaIbHOM ra30Boi MOCTOSH- Janmrra JIP
. Hoil. IIpoBepka 3akona boig-Mapuorra. Onpene-
Wneansubiit
JIeHHE HEU3BECTHOI0 00beMa cocya.
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 OmnpeneneHne TEIONPOBOIHOCTH BO31yXa.
4 IepeHoca Ipoueccs! B razax (JIKT-5. 3aganue 15).
B razax Omnpenenenre BA3KOCTH BO3/lyXa MO €ro TEYECHHIO B Samura JIP
Kanumuisipe.




3 4

Tepmo-
JUHAMHKa

CgoiicTBa razos (JIKT-2. 3aganue 8).
OmnpeneneHue mokaszaresis aauadaTsl 10 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

Omnpenenenue TeMnepaTypHoro ko3 duiueHra
naBieHus. Haxoxienue MOIIHOCTH, TEMII0EMKOCTH
u KII/ narpeBarens. OnpeaeneHue TEI0eMKOCTH
BOJIBI.

3amura JIP

PeanbHbIe Ta35I,
JKHIKOCTH U
TBEP/IbIC TEla

N3mepenune pu3nuecKux XapaKTePUCTHK BOAbI
JIKT-7. 3ananue 13).
HaxoxaeHue yaenbHON TeImIoThl HCIapeHus BOJbIL.

3amura JIP

Omnpenesienue K03 GUIHEHTA TEMIONPOBOIHO-
CTH TBEPABIX TeJl.

Omnpenenenne ko3 (HUIMEHTA TEITIONMPOBOTHOCTH
OpPraHUYeCcKOTo 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 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaKIIUXCS M0 TUCHHUILINHE (MO1YJIIO).

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI

MOJITOTOBKA K
3amure jgabopa-
TOPHBIX paboT

Ne Bup CPC N
110 BHIIOJIHEHHIO CAMOCTOSTEIILHON pabOoThI

1. |[Ipopabotka Metoanyeckue yKa3zaHHs [0 U3YYEHUIO TEOPETHUECKOT0 MaTepHaa,
TEOPETUYECKOT0 |yTBEpXkKIeHHbIE Kadeapol paguoU3UK1 U HAHOTEXHOIOTUH, TPOTOKOI
Marepuaia No 7 01 20.03.2017.

2. |Bomonnenne  |1. XKyxa M.A. MonekynspHas Gpu3HMKa: TEKCThI JEKIMH (C 3aJaHUSIMU
TBOPYECKUX, no TPU3) / M.A. Kyxa. — Kpacuomap: Kybauckwuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuasl B 3JIEKTPOHHOM BHJIE€ B CpE/ie MOJYJIBHOIO INHAMHYE-
CKHX U Hccae- |ckoro ooyuenus Moodle Ky6I'Y wa caitre http://moodle.kubsu.ru: nu-
JIOBaTEJIbCKUX  |(popMalus Mo TEOpUH perieHus uobperarenbckux 3agad (TPU3) s
3a/1aHUI pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

3. Meronuueckue yKa3aHus K CaMOCTOSITENIbHON paboTe CTyIeHTa Jis
BBITTOJIHEHUS TBOPYECKHX 33/IaHUH 110 PEIICHUIO H300peTaTeIbCKIX 3a-
Jlad, yTBepXkK/IeHHbIe Kadeapol paguou3uKi U HAHOTEXHOJIOTUH, TTPo-
tokoJs1 Ne 7 ot 20.03.2017.

3. |Pemenue 3amau |1. Meroanyeckue ykazaHus JUIs peLIeHUs 3a1a4 o Gu3uKe, yrBep-

10 MOJIEKYJISIp- PKIAEHHBIE Kadeapoil paanopu3nKyd 1 HAaHOTEXHOJIOTHH, TPOTOKOI No 7
HOU (pu3nKe ot 20.03.2017.
2. Marepuaibl B 2JIGKTPOHHOM BHUJIE B CpeZie MOTYJILHOTO JHHAMUYE-
ckoro ooyuenust Moodle KyoI'Y Ha caiite http://moodle.kubsu.ru: mpu-
MEpHI PEeIeHH s 3a]1a9 U KPaTKAe PEeKOMEHIAINHN 110 UX PEIICHHIO.
4. |Odopmuenue u |1. Meroauyeckue ykazaHHs IO BBITOJIHEHUIO JJAOOPAaTOPHBIX padoT,

yTBepkKACHHbIE Kadeapoit pagrno@u3uKyu 1 HAHOTEXHOJIOTUH, TIPOTOKOJIT
Ne 7 o1 20.03.2017.

2. Xyxa M.A. MonekyisipHas ¢pu3HKa: JabopaTOpHBIE pabOTHI /

M.A. Kyxa, E.H. XKyxa, I'.Il. Unpuenko. — Kpacnonap: Kybanckuit
roc. yH-T, 2014.




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTIMH 310poBbs (OB3) npenocTaBistoTcst
B (hopMax, aJallTUPOBAHHBIX K OTPAaHMUYCHUSAM UX 3[J0POBbS U BOCHPUATHUS UH(DOPMAIIH:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO 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 yueOHON pabOThI MO OCBOEHHIO AUCUUILIMHBI «MonekynspHas Gpu3u-
Ka» UCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEeIIbHBIC TEXHOJIOTHH:

— UH(OPMAITMOHHO-KOMMYHHMKAIIUOHHbBIE TEXHOJIOTUY;

— npoOsieMHOe 00y4eHue.

Ha aexnmu BeiHOcuTCs 80 % Marepuana, U3JI0XKEHHOTO B MPOrpaMMe JUCLMUITIMHBIL.
Ocranbhubie 20 % MaTepuana BBIHOCITCS Ul CAaMOCTOSTENIBHOTO M3ydeHus. YacTh JICKIIMOHHBIX
3aHATUH MPOBOJATCS B CHELMATU3UPOBAHHON ayTUTOPUU C MPUMEHEHHUEM MYJIbTUMEIUIHOIO
IIPOEKTOpa B BUAE y4eOHOH npe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bsicHeHur HOBOro Marepuana
UCIIOJIB3YIOTCS ITPOOJIEMHOE U3JI0KEHHE MaTepHala U rnouckosas Oecena. [1o ocHOBHBIM pasje-
JaM JUCUUIUIMHBI BBIMTYIICHO y4eOHOoe m3naHue «MomnekynsipHas (U3UKa: TEKCThI JICKIHAN,
umeroieecst B oudanorexke KyoI'Y. Crynenram y4eOHbIH MaTepual NpeabsaBIsSeTcs TaKkKe U B
AIIEKTPOHHOM BHUE JUIS O3HAKOMJICHHS M M3Yy4eHHs. biarogapsi ’ToMy cokpamiaercss BpeMs Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHUH, YTO IO3BOJIAET IMOKAa3bIBaTh JIEMOHCTpAL[IOHHBIE
OTIBITHI ¥ HATJISIIHBIE TIOCOOMSI, 00CYKIaTh COBPEMEHHBIE TOCTH)KCHUSI HAYKW U TEXHUKH, pa30ou-
paTh KOHKpETHbIe MpoOJIeMHbIE CUTYyallul M U300peraTenbckue 3agauu. Kpome Toro, B KOHIE
KaXJIOTO JIESKITMOHHOTO 3aHATHUS CTYACHTAM TPEAJIaraloTcs JIsl BHIOJHEHHUS TBOPYECKHE, KOH-
CTPYKTOPCKHME U HCCIIEAO0BATEeNIbCKUE 3aJ[aHUs, YIIIyOJSIOIIMe U PACHIMPSIONINE JEKIIMOHHBIN
MaTepHall, pa3BUBaIOIINe HHHOBAIIMOHHOE MBIIIUICHNE U (paHTa3HUI0, a TAK)KE yMEHUe paboTaTth ¢
NPUBJICUYEHHUEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJOTMH JUIs MOUCKAa Y4eOHBIX MaTepHa-
70B B cetn MHTEepHET. 3a7aHnss OCHOBAHBI Ha COBPEMEHHOW TEXHOJIOTHH TBOPYECTBA — TEOPHH
pewenns uzodperarenbckux 3agad (TPU3), u pe3ynbTaThl BHIIOIHEHUS THUX 33JaHUN 00CYX-
JIAI0TCS Ha CIIEeAYIOMIEH JISKIIMH MM CEMUHAPCKOM 3aHSITHH.

HNHpopManinoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH MPEACTaBIEHbl TAKXKe Cpeloil Mo-
IyJapHOro auHaMmuyeckoro ooyuenust Moodle. Ha caiite Moodle KyOI'Y co3nan aneKkTpoHHBIN
Kypc «MonekynsapHas ¢uzuka st @TD» mia obecriedeHnss HHTEPHET-MOAACPKKH O0yUSHHUS.
CryneHTaM JOCTYITHBI CIEAYIOIINE y4eOHO-METOTUYECKHE MaTepHalbl B DJICKTPOHHOM BHJIE:
KOHCIIEKTHI JIEKLUH, MpUMEphl pelIeHHs 3a/1a4, ONUCaHus Ja0opaTOpHbIX paboT ¢ peKoMeHaa-
[USIMH 110 UX O(QOPMIICHHIO H 3aIUTe, TECT, MEPEYHN YUeOHOU TUTepaTyphl U dK3aMEeHAINOH-
HBIX BOIIPOCOB, MH(OPMAIUA O PAallMOHAIBHBIX NpUEMax 3allOMUHAHMs Yy4eOHOTO Marepuana u
OBICTPOMY KOHCTIEKTHPOBAHHUIO, MaTEPHAJIBI JIJISl pa3BUTHS TBOPUYECKHMX CIIOCOOHOCTEH.

Ha npakTuyeckux (ceMHHApCKHMX) 3aHATHAX PAacCMaTpUBAIOTCS (parMEeHThl TEOPHH,
TpeOyYIOIIHE CIOXKHBIX MATEMATHIECKUX BBIKIIAJOK, PA3IMYHBIC METO Bl PEIICHHS 3a/1a4, Hanoo-
Jiee TUIIMYHBIE, TPYJHBIE U TBOpUYECKHe 3a1aun. [l 3aKkpenieHus MaTepuala, paccMaTpuBaeMo-
TO Ha CEMHHAPax, CTYACHTHI MOIYyYalOT JOMAIIHUE 33aJJaHHs B BUJIC 3a]1a4 M3 COOTBETCTBYIOIINX
3aJJaYHUKOB.

JlaGopaTopHble 3aHATHSI TPOBOAATCS B CHENUATU3UPOBAHHON J1a0OpAaTOpUH MOJIEKY-
JsipHOM (prsukM 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
nprueMamMu 00pabOTKH U MPEICTaBIEHUS SKCIIEPUMEHTAIbHBIX TaHHbIX.

D} dexTUBHOCTh YyUSOHOU ACSITENLHOCTH CTYACHTOB OICHUBACTCS 110 PEHTUHIOBOI CH-
cTeMe.

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

JUig JMi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbs IPEIYyCMOTPEHA OpraHu3alus
KOHCYJIbTAlIMM C UCIIOJIb30BAHUEM ICKTPOHHOMU IIOYTHI.

4. OIIeHO‘lHLIe Cpeacrea AJid TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘IHOi/i
aTTeCTaluu.

Tekyluii KOHTPOJIb:

— YCTHBIN OTPOC 110 KOHTPOJILHBIM BOIIPOCAM IO pa3fiesiaM yueOHOU POrpaMMBl;

— TECTUPOBAHME;

— KOHTPOJIbHBIC PabOTHI IO PEIICHUIO 33/1a4;

— IOMAIlIHUE 3a/IaHusl K CEMHUHAPCKUM M JICKIIMOHHBIM 3aHITHIM (11 CaMOCTOSITENIbHOM
paboThl);

— 3amuTa J1abopaTopHbIX padboT;

— BHYTPHCEMECTPOBAsI aTTECTAITHS.

[IpomexxyTouHas arrecranus:
— 3a4eT.

4.1 ®doHx OLIEHOYHBIX CPEACTB JIf MPOBeAeHHUsl TeKYILel aTTeCTAIUMN.

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

Paszoen 1. Hoeanvuwiii 2as.

Onuimmre NpoCTEMIIYI0 MOJENb BEIECTBA — UICAJIBHBIH ra3.

Kaxkue ynpornienus aenanuce npu BeIBojie 6apoMeTpudeckon Gopmyibi?

Kak MOkHO MpHUOIN3UTENIBHO OLIEHUTh BBICOTY aTMOC(hepbI?

O0bsicHuTe (QU3MUECKU CMBICT pactpeneneHus bompiimana.

KakoB ¢uzndecknii cMbICT GYHKINHU pacnpeaeeHns MOJIEKY 0 CKOPOCTAM?

Pa3zoen 2. flsnenus nepenoca 6 2azax.

[IpuBeauTe mpuMepsl NCIOJIB30BAHNS BaKyyMa B TEXHUUYECKHUX YCTPONUCTBAX.

B uém cymnocTh aBnennii nepenoca? KakoBbl OHU U ITPU KAKUX YCIIOBUSIX BOZHUKAIOT?

[Touemy nuddy3us xuaKocTell NMPOUCXOAUT 3HAUUTEIBHO MEIJICHHEe, yeM Iupdys3us
ra3zoB?

Uro HazbiBaioT koddunuenToM nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
apaMeTpoB OH 3aBUCHUT JJIsl Ta30B?

Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEPATypbl?

Paszoen 3. Tepmoounamuxa.

[Touemy Temnoémkocts Cp Goublie TermmoéMkocT Cy?

UTo nmpoucxoauT ¢ TeMIepaTypoi rasa, ecil OH pacUIMpsAeTcs IpU MOCTOSHHOM JaBJie-
HUH?

UTo NpoucxXoauT ¢ TeMIepaTypoi ra3a, €Ciii OH paclIupsiercs aquadaTnyecku’?

B nuzenbHOM nBUTaTeNe BO3AYX MOABEPIaeTcsi OYeHb CUIBHOMY U OBICTPOMY CHKATHIO.
st wero ato nenaercs?



Kakne KOHCTPYKIIMU «BEUHBIX JBUTATENICH» «CO3/IaHBD» MO 3aKOHAM MOJICKYISpHOUN (Pu-
3UKH?

Pa3zoen 4. PeanvHvie 2azvl, dcuokocmu u meepovle meid.

OOBsicHUTE pPa3TUUYUE DKCIEPUMEHTATBHBIX HM30TEPM M H30TEPM, COOTBETCTBYIOIIHX
ypaBHeHuI0 Ban-nep-Baanbca.

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

[Toyemy y BcexX BelIECTB MOBEPXHOCTHOE HATSHKECHUE YMEHBIIACTCS C YBEIIMUCHUEM TEM-
neparypsi?

Kunkue yekapcTBa 4acTO OTMEPSIOT KaruIIMHU. SIBISETCS JM ATO JIOCTATOYHO TOYHOM
Mepoit?

Urto Takoe «OMMeTaII» U T¢ OH MIPUMEHSCTCS?

4.1.2 IIpumep TeCTOBOIO 3aJaHMS JIJIA CEMUHAPCKOT0 3aHATHS.

1. Ouenure, BO CKOJBKO pa3 YBEIMUMBAETCS CPEJAHEE PACCTOSHUE MEXKIY MOJEKYJIaMu
BOJIBI IIPY TIEPEXO0/IE BOJBI U3 TBEPJOTO B ra3000pa3HOE COCTOSTHUE MPU HOPMAIILHOM JIaBIICHUU?

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

2. Kak u3MeHuTCs AaBlieHrEe HACBIIIEHHOTO Mapa Mpu N30TEPMUUYECKOM YMEHBIIIEHUHU €r0
oobema? (YBeauuurcs. YMenbmurcsi. He usmenurest.)

3. Ilpu norpy>XeHHH B KHJIKOCTh KAMMLIIAPHON CTEKIITHHON TPYOKH YPOBEHB KHJIKOCTH
B Hell mojHsyICsS Ha 4 MM HaJ YPOBHEM XUAKOCTU B cocyne. KakoBa BbicOTa mobeMa YpPOBHS
TOM K€ )KUJIKOCTH B CTEKJIISTHHOM TPYOKe C OTBEPCTHEM B 2 pasa OOJbIIero quameTpa’?

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

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 J1 10 obowema 5,44 . Haiitn
IPUPOCT SHTPOIIHHU IIPU ITOM IIPOIECCE.

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

5. [onb3ysace 3akoHoM J{ronoHra u IItu, HalTH yAENBHYIO TEIUIOEMKOCTH Kene3a (MOo-
JsipHas Macca xene3a papHa M = 0,056 kr/mMoJb).

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

4.1.3 Ilpumep KOHTPOJILHOM PAa0OTHI AJIsl CEMHHAPCKOI0 3aHATHA.

1. Ouenure, CKOIBKO MOJIEKYIT BBl BJIBIXa€Te, €CIIU MPHU OJHOM BIIOXE MoiyyaeTe 1 11 BO3-
yxa.

2. Monekynbl Ta3a pacmpeselieHbl o 00beMy B CpelHEM paBHOMEpHO. M3BecTHa KOH-
[EeHTpanus MoJIeKys n. OIEHUTH CpeHEe PACCTOSTHUE < I > MEXKIY MOJICKYJIaMH.

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. Ilonarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOJIHOTO TMaICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEEINUTh, HA KaKOH BBHICOTE HAJl YPOBHEM MOPS IJIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HAa YPOBHE MOps B 2 pa3a. Temmneparypy Bo3IyXa MPUHATH PaB-
Hoit 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/BI; B) KOJIe-
OaTeNbHYIO0 CTETICHh CBOOOIBI?

4.1.4 Tlpumepsl 3a1a4 JJIsl IOMAIIIHEH caAMOCTOATEIbHOI padoThI.

1. B 6amnone, 066&M kotoporo 0,25 M°, HAXOINUTCS Ta30Bas CMeCh, COCTOSMIAs U3 yrie-
KHMCJIOro raza u napoB Bojbl. Temmeparypa cmecu 327 °C. Uucno MOJEKyn YIrJIEKHCIOro rasza
N1 = 6,6 -10%, uncno monexysn napos Boasl N2 = 0,9 -10?!. Beraucuts faBieHne 1 MOISAPHYIO
Maccy ra3oBoy CMECH.
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2. Kakas gacte monekyn cepuucroro anruapuaa (SO2) npu temmneparype 200 °C obmna-
JlaeT CKOpocTsAMU B nipenenax 420430 m/c?

3. OnpenenuTh KOJIWYECTBO TEIUIOTHI, KOTOPOE HYXKHO NepeaTh 7 KT BOJAOPOIa JUIs TOTO,
4TOOBI Ta3 YBEIMYMI CBOH 00BEM IMPH MOCTOSHHOM JAaBJICHUH TakK, YTO €ro TEMIIeparypa MoBbl-
cunach Ha 200 °C.

4. Ha pucyHke MoKa3zaH LUKJ, TPOBEIEHHBIN C HIcalb-

HBIM OJHOaTOMHBIM Tra3oM. Havtu KIIJ mukia. 3p 5
5. [Ipn xakoM JaBieHUU JOJKEH HAXOJUTHCS KHUCIOPO. Zpo """"""""""""""""""""
B kosmmuectBe 100 Mok, uTo6b! ipu Temmeparype T = 320 K on Pof 1 '
3aHnMan oosem 0,1 M3? 3agauy pemuTh, paccMaTpHBas KHCIO- Po. fror i3
POJ KaK: a) UeANIbHBIN ra3; 0) peaiabHbI ra3, TOAYUHSIIONIMNACS 0 Vo 2Vo 3Vo V

ypaBHeHUt0 Ban-nep-Baanbca. [lonpaBku Ban-nep-Baanbsca nis
Kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. TermmoémkocTh TBepaoro tena npu temmneparype T > 273 K MokeT ObITh BBIYMCIICHA
no smnupuueckoir Gopmyae € = a + bT. Jlnga amoMuHHs BEIUYWHBI & W D paBHBIL
a = 766 Ilx/(xr-K), b = 0,459 JIx/(xr-K?). Haiitu u3MeHeHHe SHTPOIUHU TIPH HATPEBAHWH AIio-
MUHHUEBOT0 Opycka Maccoii 8 kr oT TemmepaTypsl 300 K 1o 900 K.

7. CnupT 1o KaruiiM BBITEKAeT U3 COCyZa Yepe3 BEPTUKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpoM d = 2 mm. Karum otpeiBatotest uepe3 Bpemst At = 1 ¢ ogna nociie apyroit. Uepes ka-
koe BpeMms t BeiTeueT macca M = 10 r cnupra? JluaMmerp 1IEHKH Karjid B MOMEHT OTpbIBa CUM-
TaTh PaBHBIM BHYTpEHHEMY nuametpy Tpyoku. st cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpuUeckux 3aaanuii Ha ocHoBe TPU3 (koHCTpyKTOpCKOl H
TeXHUYeCKOI HANPABJIEHHOCTH) JJI CAMOCTOSATEILHOM padoThlI.

1. I'a3-paboTHUK.

OO0b19HO paboumii OpraH TEXHUIECKUX CUCTEM BBITIOIHEH U3 TBEPAOTO Teja, HApUMep, y
HKCKaBaTOpa — KOBII, y TpamBas — Kojieco. (PaGoumii opraH — 3TO 3JIeMEHT, BBINOJIHSIOLINNA
TJIABHYIO TIOJIE3HYI0 (PYHKIIMIO TEXHHYECKOW CHCTEMBI M K KOTOPOMY B JaHHOM CHCTEME MOJBO-
nutes sHeprus.) [IpuBenure npumepsl yCTpOHCTB, B KOTOPBIX Pa0OYMM OPraHOM SIBIISIETCS T'as.
Kakum 3akoHaMm pa3BUTHS TEXHUKH COOTBETCTBYET paOouuii oprax u3 rasa’?

2. BeicoTta 31aHwMs.

Kak u3Meputs BbICOTY 371aHMs ¢ momolibio 6apomerpa? Mcnonb3ys usBectsiii B TPU3
metoq Pobunsona Kpy3o, BbIABUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOMCTBa OapoMeTrpa U
npetoxkute 10 pa3HbIX CIIOCOOOB ONpeieNeHus BBICOTHI 3/1aHUSL.

3. IIpubops! 1 U3MEpEHNUs AaBICHHUS.

B «cunpHBIX» H300peTeHUAX Bcerga mpuMeHstoTcs ¢usndeckue dddexte. Uto Takoe
«pusnueckuit 3pdexr»? B TPU3 cymecTByeT cnenuaan3MpoBaHHbIM yKa3zaTelb (PU3NYECKUX
a¢dekToB U ABIeHUM Ans u3o0perareneit. [lo marepuanam cetn MIHTepHET M3ydnTe pazaIuvHbIe
KOHCTPYKLUHU MTPUOOPOB ISl U3MEPEHUS AaBIEHH: MaHOMETp, AU depeHInalbHbIi MaHOMETD,
BaKyyMMETp, OapoMeTp, naTuuku gaBieHus. CocTaBpTe CUCOK (pu3nueckux 3(pQexToB, HA OcC-
HOBE KOTOPBIX PabOTAIOT 3TH MPHOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnons3oBanne mycTOTH (BaKyyMa) BMECTO BEIIECTBA — ATO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJMH U3 M300perarenbckux npuéMoB. HabGepute B 11060i1 mouckoBoin
cucteme B VIHTepHETe clioBa «BaKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIHCOK
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUH C UCTIOIb30BAHUEM BAKyyMa.
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5. CamoIeTTbHBIN KaJIOPUMETP.

Vcnonb3ys BelIeCTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIC, «KOTIEEUHBIC»
pecypchl BELIeCTBa), CKOHCTPYHPYHTE U M3TOTOBBTE CaMOAETBHBINA KaTOPUMETP U3 IIACTUKOBOM
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 unciioBoil 0cr», pa3MeCTUTE Ha OCHU U3BECTHBIC
arperaTHble COCTOsiHUA BellecTBa. [lo kakoMy mapameTpy OHM pacronarairoTcs Ha ocu? Bos-
MO’KHO, y Bac OyneT Heckosbko BapuaHTOB oceil. KakuM coCTOsiHUSIM BellecTBa COOTBETCTBYET
«HOJIbY, 00JIACTh OTPULIATEIBHBIX U MAKCUMAJIBHO MOJIOKUTEIbHBIX 3HAUCHHI?

7. MUKpOCKOI U3 KaIljiy BOJBI.

B 00BIYHOM MUKPOCKOIIE JIMH3BI U3TOTOBIIECHBI U3 cTekia. [Ipuaymaiite, Kak H3TOTOBUTH
MUKPOCKOII U3 Karuty BoAbl? [103BosIsIeT Jin yBenrueHne TaKoro MUKPOCKOIa YBUIETh OPOYHOB-
CKOE JBWXEHUE, HApUMEp, YaCTUIl aKBapelbHOW Kpacku (Tymu) B Boae? Kakue HemocTaTku
MMeEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUUYECKUX cucTeM. KakuM 3aKk0OHaM COOTBETCTBYET TaKOH MUKPOCKOIT?

8. Bona B pemere.
Hcnonb3yst 3HaHUS 110 MOJICKYISIpHOH (pH3MKe M M300peTaTenbCcKue MpuEMBI, N3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX crmocoO60B TPaHCIOPTUPOBKH BOJIBI B PEIIETE.

4.1.6 BuyTpuceMecTpoBasi aTTeCTaIUsl.

B cepenune cemectpa 1o JEKIIMOHHOMY MaTepHaily Ui CTYACHTOB MPOBOAUTCS BHYTPH-
CEMECTpOBasi aTTeCTalls B BUJIE TECTA C IOMOIIBIO KOMITBIOTEPHBIX CETEBBIX TEXHOJIOTHI B Cpe-
Jie MOJYJIBHOTO TuHamMu4deckoro ooydenust Moodle. CTyaeHTam Uit MPOXOXKACHUS TeCTa HeO0O-
XOZMM KOMITBIOTEP C BBIXOJOM B ceTh MIHTEpHET, TNYHBIN afpec AIEKTPOHHOM MOYTHI U MTpe/Ba-
pUTENIbHAsA cCaMOCTOsITeNIbHAsA peructpanus Ha caiite Moodle KyoI'VY.

4.2 ®oHJ OLIEHOYHBIX CPEACTB VISl POBEACHUS MPOMEKYTOYHOM ATTeCTALMMU.
[Tepeyens BOPOCOB, BEIHOCUMBIX Ha 3a4eT:

1. 3akonsl upeanbHOro rasa. BeiBon ypaBHenuss MenneneeBa-Kianelipona. 3akoH
ABorazapo. U3onpomneccel (popmyinsl u rpadpukn). BeiBoa 3akona [lanerona. MossipHas macca
CMECH.

2. JlaBnenue rasza. BeIBoJg OCHOBHOTO ypaBHEHHsI MOJIEKYISPHO-KMHETHYECKON Teopuu
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HICATBHOTO ra3a U CpeaHEd KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTENneHsIM CBOOOIbI.

3. Bemox 06apomerpudeckoii dopmynsl. BeiBon pacnpenenenus bosbivana. OrmbIT
[Teppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI raza Mo CKopocTsM (pacmupeneneHue Makcsemia). Guznue-
CKUH CMBICT QYHKLMU pacrpeseneHus. Y cioBue HopMupoBkH. Hanbosee BeposTHast CKOPOCTh U
3HaueHue QYHKIUHU paclpeaeaeHus Ipu 3Toi ckopocTH. DyHKIUS pacnpeieleHust A OTHOCH-
TEJILHOM CKOPOCTHU. Y CIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHBIE TMaMETP U c€UEHHUE MOJEKYIbl. BbiBox Gopmyn aia cpeaHeit JUMHbI
cBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPSIKa 3TUX BeIHMYUH. BakyyM.

6. Semenus nepenoca. Juddysus B razax. 3akon duka. Pacuer koaddurmenTa camo-
T y3uu.

7. Bnytpennee tpenue. ®opmysna Herotona. Kunemarnueckas u quHaMudeckasi BI3KO-
ctu. TermonpoBoaHOCTh. 3akoH Dypbe. CBA3b MeXTy KOdpPHUIIMEeHTaMU IEpeHoca.
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8. Buytpennss sHeprus kak GyHKIHsS cOCTOSHUA. [IepBhIid 3aKOH TEpPMOAMHAMUKH U
ero paznuuHble GopMynupoBkH. BeiBog popmynsl s pabotsl raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLECCAM.

9. Kiaccuueckas TeopHs TEINIOEMKOCTH HI€IBHOTO Traza. MoJsipHas U yAenabHas Tel-
JOEMKOCTH U CBSA3b MEXAy HUMH. Ternno€MKOCTH MPH MOCTOSTHHOM JIaBJIeHUH U o0beme. BriBos
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. DU3MUecKuil CMBICT Ta30BOM MOCTOSHHOU R.

10. Anuabatudeckuid mporecc. BeiBoa Tpex dopmyn st aguadarel. CpaBHEHUE ajaua-
0aTHYEeCKOT0 U M30TEPMUYECKOr0 MpoLeccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
YECKOM ITpolLiecce.

11. Homutponuyeckuii nmpouecc. YactHpie ciydau. BeiBog ¢opmyssl moauTpomnsl. Bei-
BOJI YaCTHBIX (POPMYJ U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumbie U HeoOpaTuMbIe mporecchl. [loHATHE SHTpONMHMK TEPMOJUHAMUYECKOM
cuctemsbl. CBoMcTBa SHTpONMU. BTOpoii 3akoH TepmouHamMuku. @opmyna bosbimana. [Topsmok
u Oecniopsiiok B mpupoae. Tpertuil 3akoH TepMOAMHAMUKHU. Pacdyer konndecTBa TEMJIOTHI Yepe3
SHTPOIHUIO.

13. Pacyer n3aMeHeHHsI SHTPOIHH B MPOLECCAX MACATHHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHHUH.

14. [uxnmuueckue nporneccel. Ternopas mammna. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsr Kapuo. Paznuunbie ¢hopMynIupoBKH BTOPOTro 3aKOHA
TEPMOJMHAMUKHU. XOJIO0WIbHAS MalIHA.

15. PeanbHble ra3el. M3oTepmbl peansHOro rasa. Haceimennsiii map. Kputudeckoe co-
crosgHue. Kputuueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 monsa u v moneit. ®usndeckuii CMbICI TOCTOSH-
HbeIX Ban-nep-Baanbca. M3orepmbl Ban-nep-Baanbca. MeractabunbHble cocTosiHUs. BHyTpeH-
Hsist SHEpTUs ra3a Ban-nep-Baanbca.

17. B3ddexr Ixoyns — Tomcona. @usndeckas cynHocTs. JuddepeHimanbabii ko3 d-
bunment [xoyns — Tomcona. uddepeHunanbupiii 1 UHTErpadbHbI dhdexT. DHTampnus.
TemmepaTypa UHBEPCHH.

18. CBobGojanas sHeprus kak GpyHkuus coctosiHus. Tpu hopMynupoBku it K03 duiim-
€HTa MOBEPXHOCTHOTO HaTsmkeHus. OnwiT [lnaro. 3aBucumMocTs kK03 PuIreHTa MOBEPXHOCTHOTO
HaTsDKEHUS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBeCcHs Ha TpaHUIIE JABYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpuMeps! cMaunBaHus 1 HECMAYHUBAHHUS.

20. JlaBrmeHue MOJ MUCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitel Jlama-
ca. Yactuele cnyyan. Kanwnspsl. BeiBog popMyIibl MOAHITHS KUAKOCTU B KaIUJUISPE.

21. Cummerpus KpuctaiioB. 4 tuma kpuctaiwioB. Jledexrs B kpucramiax. Knaccnue-
CKasl TeOpusl TEINIOEMKOCTH TBEPABIX Te: 3aK0oHbI J{rostonra u I1tu n Hxoynsa — Komnma.

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

3auéT Mo TEOpPEeTUYECKOMY (JIEKLMOHHOMY) MaTepuany AUCHUIUIMHBI «MosekynsapHas
¢buznKa» MPOBOAUTCS B YCTHOM (hopMe, TPU 3TOM CTYAEHTY 3a/1atoTcs 2 BOIpoca U3 00ILero rne-
pedHs BOMpocoB K 3aueTy. CtyaeHty aaércsa Heooxoaumoe Bpems (30-60 MUHYT) 1Tl TOATOTOB-
KU IJJaHA-KOHCIIEKTa CBOETO OTBETA.

PexoMennyercs cienyromue KpUTEPUN OLIEHKH 3HAHHUM.

OneHka «HeyA0BJIeTBOPUTEIbHO/HE 3aUTEH0) BHICTABIISECTCS B TOM CIydae, €Cliu CTy-
JEHT IEMOHCTPUPYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (GOpPMYJI, MOHATUN U TEPMUHOB YUEOHOM TUCIUIUIMHBI;

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHaa.

OneHka «y/10BJIeTBOPUTEIbHO/32a4TEH0» CTABUTCS CTYJEHTaM, KOTOpBIE IIPH OTBETE:!

- B OCHOBHOM 3HAIOT Y4e€OHO-TIpOTpaMMHBIA Marepuan B 00bEMeE, HEOOXOAUMOM st
MPOJOKEHUSI yueObl U paboThI MO podeccuu;
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- B II€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaX Ha BOMPOCHI UMEIOT HAPYIICHHs B TIOCIEOBATEIILHOCTH U3JIOKEHUS YUeOHO-
ro Marepuana, IeMOHCTPHPYIOT IOBEPXHOCTHBIC 3HAHUS BOIPOCA, MPUBOJAT Oe3 MaremMaThye-
CKUX BBIBOJIOB HEO0XO0AUMBIE pU3nUecKue (opMyIIbl;

- UIMEIOT KPaTKUE OTBETHI TOJBKO B PaMKax JICKIIHOHHOTO Kypca;

- IPUBOMAAT HEUYETKUE POPMYIUPOBKU (PU3NUECKUX IMOHITUN U 3aKOHOB;

- UMEIOT CYIIECTBEHHBIE MOTPEITHOCTH U IPyObIe OIIMOKH B OTBETE.

O1eHKa «XOPOII0/3a4TEHO0)» CTABUTCS CTYIEHTaM, KOTOpPbIE IIPH OTBETE:

- 00HapyXHBalOT TBEPAOE 3HAHHME MPOTPAMMHOIO MaTepuaa, KOTOPBIA H3JIaraioT CH-
CTEMaTHU3UPOBAHO, OCIEA0BATEIbHO U YBEPEHHO;

- YCBOMJIM OCHOBHYIO M Han0oJiee 3HaYNMYIO IOTIOJTHUTEIBHYIO JINTEPATypy;

- JIOITYCKAIOT OT/EJIbHBIEC IOTPEIIHOCTY M HE3HAYUTEIbHbIE OIIMOKH IIPH OTBETE;

- HE IMTOJTHOCTBIO IPUBO/SIT MaTeMaTH4eCKUe BBIBOABI Ui (GU3HMUECKUX (OpMYIT B HHChH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JIOIYCKAeT CEphEe3HBIX OIMMOOK M JIETKO YCTPAHSET OTJCNbHBIC
HETOYHOCTH C MIOMOIIBIO TOTIOJIHUTEIBHBIX BOIIPOCOB MPETIOAaBATEIIS.

OreHKa «OTIMYHO/3aYTEHO» CTABUTCS CTYJCHTaM, KOTOPBIE IIPHU OTBETE:

- 00HapyXMBAIOT BCECTOPOHHEE CHUCTEMATHYECKOE M TIIyOOKOe 3HAHUE MPOTrPAMMHOIO
Marepuasia (3HaHHE OCHOBHBIX TOHSTHI, 3aKOHOB M TEPMHUHOB y4eOHOH TUCHUIUIUHBI, YMEHHE
OIIEPUPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, ITOCIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIararoT Marepuaj ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, TMOATBEPKIACMBIMH
rpadgukaMu, DuGpamMu WA IPUMEPAMH;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- ITTAI0T MaTeMaTHYECKHIE BBIBOJIBI (PH3HMUSCKUX (HOpMYIT;

- IEMOHCTPUPYIOT 3HAHHE MaTepHaja JIeKIui, 0a30BbIX YICOHHKOB U JONOJHUTEIHHON
JUTEPATYPHI.

OneHouHble cpeAcTBa I HHBAIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

- IIpY HEOOXOAMMOCTH MHBAIMJIAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3710pO-
Bbs [IPEIOCTABIISAETCS JOTOJHUTEIBHOE BpeMsI s IOATOTOBKM OTBETA Ha 3a4€Te;

- IIPYU IPOBEIEHUH MPOILETypPhl OLEHUBAHUS PE3yJIbTaTOB O0yUYEHUs MHBAIUAOB M JIMIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbs NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOEHHOCTSIMU;

- IpU HEOOXOAMMOCTH Ui O0YUaIOUIMXCSl C OTPAHMUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbBSI
U MHBAJIMJOB IpOIEeaypa OLIEHUBAHUS PE3YyIbTaTOB OOYUYEHMs MO JUCLUILUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa oneHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIMJIOB U JIMI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIO) MpeAyCcMaTpUBaeT NMpPEeJOoCTaBIE€HUE WH-
¢dopmanuu B popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3I0POBbsI U BOCIPUATHS UH(OpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

- B (popme 31eKTPOHHOTO TOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIE€HTa 00Yy-
YarOIINXCA.
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5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM

JJIs1 OCBOEHMS M CUUILTHHBI (MOTYJIfA).

5.1 OcHoBHasi TUTEpaTYpAa:

Kyxa M.A. MonekymnsapHas ¢usuka: TexcTsl nekiuii / M.A. XKyxa. — Kpacuomap: Kyb6an-
ckwmii roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢puzuku: yued. mocodue st HHKECHEPHO-TEXHUYECKUX CIEIHaTIbHO-
creit By30B / T.U. Tpobumosa. — M.: Akanemus, 2014.

CagenbeB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonekynsapHas ¢pusuka. [Diaek-
TPOHHBIN pecypc]: yued. mocodue — DnekTpoH. naH. — CI16.: Jlanp, 2017. — 356 ¢. — Pexxum
nocrymna: http://e.lanbook.com/book/95163.

Anemkesnd B.A. Kypc obmieit ¢puszuku. MonekynspHas ¢uzuka. [DIeKTpOHHBIN pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariour, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

Kukonn A.K. MonexymnsipHas ¢usuka: y4e0. mocodue Uit CTyJeHTOB (U3NUYECKUX CIEIH-
anpHocTeil By30B / A.K. Kukoun, U.K. Kukoun. — CII6.: Jlans, 2007.

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

37I0POBBbSI MMEIOTCS HM3JaHUS B AJICKTPOHHOM BHJE B 3JICKTPOHHO-OUOIMOTEUHBIX CHCTEMax
«Jlanby, «fOpaiity, «YHUBepcurerckas 6ubmuoreka ONLINE».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

Tpobumoa T.M. OcuoBbl ¢usuku. MonekynspHas puszuka. TepMoauHamuka: [ydeOHOE
noco6wue] / T. . Tpopumona. — M.: KHOPVYC, 2011.

Tpodbumona T.U. Kypc ¢usuku: yuebnoe nocodue [ansa By3oB] / T. U. Tpodpumosa. — M.:
Axanemus, 2010.

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

CagenbeB 1.B. Kypc o6meit ¢puzuku. B 5-u 1. Tom 3. MonekynsipHast ¢pu3nuKa U TE€PMOIH-
HaMuKa. [DneKTpoHHbIN pecypc]: yueO. mocodbue — DnektpoH. naH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocryna: http://e.lanbook.com/ book/706.

Tenecann B.P. MonekynsipHas ¢usuka. [IIeKTpOHHBINA pecypc]: yded. mocobue — Diek-
TpoH. naH. — CII6.: Jlans, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.
Ousnka. [IpakTukymM MO pemieHuto 3anad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JIJI. 'nagkoB [u ap.]. — OnextpoH. aaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum pocryma:
http://e.lanbook.com/book/41013.

Bonbskenmreitn B.C. CoopHuk 3anau no obmemy kypey ¢usuku / B.C. Bonpkenmreiis. —
CIIO.: Kunxnsiii mup: [IIpodeccus], 2008.

Hponos MN.E. 3anaun no oOmelt ¢pusuke: yaeOHOe ocoOue i By30B. [DIEKTPOHHBIN pe-
cypc]: yaeb. mocobue — DnekTpoH. naH. — M.: UznatenscTBo «JlabopaTopust 3nanuii», 2017.
— 434 c¢. — Pexum nocryna: http://e.lanbook.com/book/94101.

CagsennreB M.B. COopHUK BOMPOCOB | 3a7ad Mo oO0Imiei ¢usnke. [DIeKTpOHHBIA pecypc:
yueb. mocobue — OnektpoH. maH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyueckue U3TaAHUS:

B 6ubmmoreke KyOI'Y mmerorcs criemyromme MEepUOAMYECKUE H3JaHUS 0 MPOQHUITIO

JAUCIMITIIIMHBI:

buodusuxka.
B mupe Hayku.
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Bectnuk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

XKypHan npukiaagHol MEXaHUKU M TEXHUYECKOH (pr3nKH.
KypHast TexHu4YeCKON (UK.

N3Bectust BY308B. Cepus: ®usuka.

WnxenepHas ¢pusuka.

MenunuHcKas pu3nKa.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKkux Hayk.

®dusuka. PedeparuBnsiii xypuan. BUHUTH.

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKALUMOHHOH  CeTH
«/HTepHEeT», HEOOXOAMMBIX IJISI OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1).

1. Enunoe okHo noctyma 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 nayunbsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

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

5. Pazgen «MonekynsipHas ¢usnka U TepMOAMHAMUKa» EcTecTBeHHO-Hay4HOTro 00pa3o-
BatenpHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazgen mo monekymnspHoi (usmke U TepMoaUHAMUKE YueOHO-00pa3oBaTeabHOU (u-
3UKO-MareMaTnueckoi oubmmotexn caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

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

8. Paznmen «Tepmoannamuka u ctatgusuka» obOpazoBarensHoro npoekra A.H. Bapruna
«®Dwusurka, XuMHUsI, MATEMAaTHKa CTyJIEHTaM U mKoiIbHuKam» — URL:
http://www.ph4s.ru/book _ph_ob_termo.html.

9. ®opmynel 1O  MONIEKYJsipHOH  ¢u3uke u  TepmoamHammke —  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. Mertoauveckne yKazaHusi AJs1 OOyYAaKOIIMXCH IO OCBOCHMI) IHCHMILIMHBI
(Mopy.Jist).

B yuebHOI aucuUIUIMHE MPeAyCMOTPEHBI JIEKIIMOHHBIE, CEMUHAPCKHE U Ja00opaTOpHbIE
3aHATUSA. |71 TOCTUKEHUsI BBICOKMX PE3yJIbTaTOB 0OyUEHUS CTYJEHTY He0OXOAMMO 3HATh MpU-
€MBI OBICTPOr0 KOHCIEKTUPOBAaHUS y4yeOHOro maTrepuana U ero 3(pQPeKTUBHOTO 3allOMHUHAHUS.
HNnudpopmanusa 06 3Tux npuémax umeercs B cetd MHTepHeT u Ha caiite Moodle KyoI'Y.

Jl5ist ycTienrHoro 0CBOSHHSI TUCIUILTNHBI «MoJekymspHas Gu3nka» Ipu camocmosmens-
HOU pabome CTYJIEHT JAO0JKEH UMETh:

1) KOHCIIEKT JIeKIuil B OyMaKHOM WJIH 3JIEKTPOHHOM BUJIE;

2) yueOHUK (yueOHOe mocoOue) u COOpHUK 3371au B COOTBETCTBUU CO CITMCKOM JINTEPATY-
pBL;

3) TeTpaau ISl CEMUHAPCKUX 3aHATHH U 11 1a00paTOpHBIX padoT.

CryneHTy HEOOXOJIMMO CHCTEMAaTHYEeCKH PadOTaTh B TEUYEHHE CEMecTpa IO HM3YYCHUIO
TEOPETUYECKOTO MaTepralia, OCBOCHHUIO TUTIOBBIX MTPUEMOB pEIIeHUs 3a1a4 10 (U3HuKe U MpHoo-
PETEHUIO HABBIKOB SKCIIEPUMEHTATEHON PaOOTHI.

Camocmosmenvhas paboma CONCPKUT CIEIYIOIINE BB YICOHOUW JEATEIBHOCTH CTY-
JICHTOB:

— TEOPETHYECKYI0 CaMOIIOATOTOBKY K YUEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOIi
JUTEpaType;

— BBINIOJTHEHHE JOMAIIHUX 33JaHui (pelleHue TUITOBBIX 3a/1a4 10 MOJIEKYJIApHON (U3nKe
Y BBITIOJTHEHNE TBOPUECKUX 3aJJaHUH TEXHHUECKOW HAIPABICHHOCTH);
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— oopMIIEeHHE OTYETOB I10 pPe3yJbTaTaM Ja0opaTOPHBIX PadoT;

— MOUCK MH(OpMaIu 1o 3aJaHHOM TeMe B ceTH MHTEepHeT.

Cpoku evinonHeHuss 0OMAWHUX 3a0aHull: BBHITIOTHEHHAs JOMAaIIHss pabora (peméHHbIe
3aa4u, oPOPMIICHHBIE OTUYETHI MO JIAOOPATOPHBIM paboTaM) MPEIOCTABIISIFOTCS ISl TPOBEPKU
MPEToAaBaTeIt0 Ha OYEPETHOM (CICIYIONIeM) yueOHOM 3aHSATHH.

®I'OC BO Tpebyer moaAroToBKH OakajaaBpOB K HAyYHO-HCCIIEIOBATEILCKOM M MHHOBA-
MOHHOM BUAaM NpPOo(ecCHOHATBbHON AEsTeNbHOCTH, a (PU3MKa SBISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHHUYECKOTOo nporpecca. [loaToMy [1st pa3BUTHS TBOPUYECKOTO MBIILIECHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B KAYECTBE METOAMKH MPAKTHYECKOTO MPUMEHEHHS TOTYyYCHHBIX Ha JIeK-
LUAX 3HAHUM CTYJIEHTaM PEKOMEH]IYeTCsl U3y4YeHHE U NIPUMEHEHUE TEOPUM pEelIeHUs: u300pera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TuM Kaxkaas JIeKIus 3akaHuuBaeTcsi TBopueckum TPU3-
3aJJaHUEM TEXHUYECKOW HAIpPaBJIIEHHOCTH, CBA3AHHBIM C JIEKIIMOHHBIM MaTE€pUaIoM, HAyYHBIMU
HCCJICIOBAaHUAMHU WM oOydeHHeM B By3e. Bo3morknbie pemenus TPU3-3ananuii 06cyxmaroTcs
Ha OYEPEAHOW JICKIMU WM CEMUHAPCKOM 3aHATUM U OTMEYAIOTCS CTYJEHTHI, MPEIOKHUBIINE
HauOoJiee TOJIHBIE M OpUTrHHANIbHBIE pemieHus. s BoimonHenuss TPU3-3aganuit crynentam
HE0OX0oaMMO UMETh HaudajbHble 3HaHUs 0 TPU3. [lns aToro pekomeHayercs caMOCTOATENbHO:!
1) u3yunth 3jeKkTpoHHYIO KHUTY «BBemenne B TPU3. OcCHOBHbIC HOHSATHS W IOIXOJBD»
(http://www.altshuller.ru/e-books/); 2) u3yuuth MaTepuanbl Bukumenuu, HauyuHas CO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubmuorexu Kyol'Y; 4) moceTuth COOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoenun AMCHUIUIMHBI MHBAIUAAMH U JUIIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIMHM) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoMm,
CIOCOOCTBYIOIIMM WHIMBHUIYyAIH3AIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JUIOM C OrPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI.

YCHemHocTb OCBOSHUS CTYACHTOM y4eOHON JUCIUILTUHBI OTPAXKAETCS B €T0 pelimunee —
cyMMme 0asuioB, KoTopas (GOopMUpPYETCsl B TEUEHHE CEMECTpa IO Pe3yJibTaTaM BBIIOJHEHUS J0-
MalTHUX padOT ¥ TBOPUYECKHUX 3a/IaHHM, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, YCTHBIX OINPOCOB,
BHYTPUCEMECTPOBOM aTTECTAIMH, 3aIIUT Ja00paTOPHBIX pabOT U aKTUBHOCTU HAa CEMHHAPCKUX
3aHITHSIX.

8. llepeyeHbr MHGPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEMbIX NPH OCYLIECTBJICHHHU
00pa3oBaTeIbHOIO NPoLECcca 10 JUCHUILINHE (MOAYJII0).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.

1. KoMIbroTepHOE TECTHPOBAHUE MPU TEKYILIEM KOHTPOJIE.
2. KoHCcynpTHpOBaHUE OCPEACTBOM IEKTPOHHOM MOYTHI.
3. Ucnonws3oBanue 31eKTPOHHOM mpe3eHTaluu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 00eCIIeYeHUsI.
1. Cpena MoaynbHOTO AMHAMHUYECKOTO 00yueHust Moodle.
8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKkTpoHHBIN KaTayor HaydHo# 6ubanorexu Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubmuoTeyHas cucrema «Y HuBepcurerckas oudamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OuOIMOTEUHas cucTemMa u3narenbcra «Jlanby» (https://e.lanbook.com/).

4. DnexkTponHas oubnuoreunas cucrema «fOpaiit (https://www.biblio-online.ru/).

17



9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaHBHO-TeXHI/I‘IeCKOG oOecrieueHne JUCHHITIIMHBI

No Bu pador
(MOAynsl) ¥ OCHAILIEHHOCTh

1. | JlekuuoHHble Aynutopust 201c, ocHaneHHass UHTEPAKTUBHBIM MTPOEKTOPOM U
3aHATHS MarHUTHO-MAapKEPHOHN JOCKOM.

2. Cemunapckue Aynutopusi 227c¢, OCHalleHHasi MEPEHOCHBIM MPOEKTOPOM M
3aHATHS MarHUTHO-MAapKEPHOMN JOCKOM.

3. JlaGopatopHbie Aynutopus 227¢, ocHaleHHas 000pyA0BaHUEM, HEOOX O TUMBIM
3aHATUS JUISI IPOBEJICHUS JIa0OpaTOPHBIX padoT.

4. I'pynmossie Aynuropus 227c, ocHalleHHass NEPEHOCHBIM IPOEKTOPOM U
(MHAMBUAYATIbHBIE) | MAarHUTHO-MapKEepHOM TOCKOM.
KOHCYJIbTAllUU

5. | Texkymuii KOHTpOJb, | Aynuropus 227c, OCHallleHHas TMEPEHOCHBIM IPOEKTOPOM U
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecTanus

6. CamocrosTenbHas Aymutopus 311c, ocHameHHas KOMIBIOTEPHONH TEXHUKOM C MOJ-
pabora KJIFOUeHHEM K ceTu HTepHer.
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