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1 Hesn u 3axa4M N3y4YeHUs U CHHIIIMHBI

1.1 Ileab ocBOeHUS TUCUUILIHHBI

VYuebnas aucuuiuimHa «MonekynsapHas (PU3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJIaX MOJICKYJISPHOU (DPU3MKH, a TAK)KE JaTh HABBIKHM PEIICHHS 3aa4.

1.2 3apaun JUCHUIIMHBI

— WM3y4YeHUE TEOPETHUYECKUX OCHOB, IMOHATHI, 3aKOHOB U METOJIOB MCCJICAOBAHUI MOJIe-
KYJSIpHOH (PH3HKH;

— O3HAKOMJICHHE C TPaHUIIAMU TPUMEHUMOCTH (DU3UICCKUX MOJICIICH U TEOPHH, UCIIOJIb-
3yEeMBbIX JIJIsi OTUCAHUs CBOMCTB BEILIECTB HA MOJIEKYJISIPHOM YPOBHE;

— OBJIQJICHUE HAaBBIKAMH M METOJAMH PEIICHHS 3a]1a4y 10 OCHOBHBIM pPa3jeiiaM MOJICKY-
JSIPHON (DUBUKH;

— TpHOOPETEHHE YMEHHUS HCIIOJIb30BaTh 3aKOHBI (DM3WUKH IS PEUICHUS ECTECTBEHHO-
HAyYHBIX ¥ TEXHUYCCKHX 3aJ1ad.

1.3 MecTo AucHMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

HucuuruinHa «MonekynspHas (Qu3MKa» OTHOCHUTCS K oOs3aTenbHOM vactu bioka 1
«ducuurmHbl (MOTynH )» y4eOHOTOo TU1aHa. B cooTBeTCTBUM ¢ pabOYnM y4eOHBIM TUIAHOM JHC-
LUIUIMHA u3y4aercs Ha 1 Kkypce 1o ouHoil ¢popme oOydyenus. Bua mpomexxyTodHoi arrectanuu:
9K3aMEH.

JUis yCHEeImHOro n3y4eHus AUCHUILIMHBI HEOOXOJMMbI 3HAHHsI LIKOJBHOIO Kypca (pusu-
ki, «Maremarudeckoro aHanuza» U «MexaHuku». OcBOoeHUE AMCUMILIMHBI HEOOXOAUMO MJIst
U3y4eHHsl IpYTUX pa3fenoB oomiei pusuku, a Taxke AUCHUIUIMH: «OCHOBBI OMO(U3UKH U Me-
TUIMHCKON (usukmy», «TepmoanHamuka, craTucTudeckas ¢pusukay, «TepMonnHaMuKa KOH/IEH-
CUPOBAaHHOT'O COCTOSIHUS.

1.4 IlepedyeHp IUIAHHMPYEMBIX PpPe3yJbTaTOB O0y4YeHHS] 1O JMCHHILIHHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3y/JbTaTaMHi 0CBOECHHS 00pPa30BaTe/IbHOI MPOrpaMMbl

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHHe y 00ydaro-
IUXCA CIEIYIOIIEH KOMIIETEHIIUHN :

KOJI 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHIKCHU

PesynbTarel 00yueHus O JUCIUILTUHE
KOMIETEHI[UU

OIIK-1 Cnocoden npuMeHATH 0a30BbIe 3HAHHS B 00J1aCTH (PU3UKO-MATEMATHYECKHX W (WJIH) eCTeCTBEH-
HBIX HaYK B c(epe cBoeii npodeccHoHAIbHOM 1eSITeJIbHOCTH

OIIK-1.1. [TonnmaeT TeopeTHYEeCKne 1 METOI0- 3HaeT TEeOPETUIECKHE OCHOBBI, TOHATHS, 3aKOHBI H METOIbI
JIOTNYECKHe OCHOBaHMS M30paHHOM obyacTh pu- | McciieZ0BaHMI MOJIEKYIISIPHON (DM3HUKH; TPaHUIBI IPHMEHH-
3MKO-MaTEeMaTHYECKHUX U (MIIH) ECTECTBEHHBIX MOCTH (U3HIECKNX MOZETIeH 1 TEOPH, HCTIOIb3YEMBIX JUIS
HayK OTIMCAHMsI CBOWCTB BEIECTB HA MOJIEKYJSIPHOM YPOBHE.

YMeeT npuMeHsTh 3aKOHBI (DM3UKH AJIs pELIeHHs ecTe-
CTBEHHO-HAYYHbIX U TEXHUYECKHX 3a1a4.

Biiageer HaBbIKaMU U METOAAMM PELICHUS 3124 110 OCHOB-
HBIM pa3JiesilaM MOJEKYJIIPHOH (PHU3HKH.

Pe3ynbrarel 00yueHus 1o AMCUMITIIMHE JOCTUTAIOTCS B paMKaX OCYIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aIOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4eOHBIM IJIaHOM.

WHaukaTtopsl JOCTHXKEHUS KOMIIETEHIIMHA CUNTAIOTCS C(OPMHUPOBAHHBIMU TPU JTOCTHKE-
HUU COOTBETCTBYIOLUX UM PE3yJIbTAaTOB 00YUECHHUS.



2. CTpyKTYypa U cofep:KaHue TUCIUITHHbI

2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO1miast TPyJI0EMKOCTh IUCIMILIMHBI cocTaBiseT 5 3auerHbix equnaui (180 gacos), ux
pacmpezenieHue o BuaaM padoT IPECTaBICHO B TaOIHIIC.

®dopma obydeHus
Bcero OfHaA
Bupnst padot 2
4acoB
ceMecTp
(uacsl)

KonrakTHasi padoTa, B TOM 4HcJIe: 96,3 96,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHUS JICKIIAOHHOTO THIIA 32 32
J1a00paTOpHBIE 3aHATHS - -
npakTuyeckue (CeMUHApCKUe) 3aHsITHsI 64 64
HWuas koHTaKTHasi pagora:
KonTpons camocrosrensHoit pabotsl (KCP) 4 4
[Tpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM YHcJI€: 44 44
ITpopaboTka y4eOHOro (TeOPETUIEeCKOro) MaTepraia 20 20
BeinosHeHre TBOPYECKUX, KOHCTPYKTOPCKUX M CCIIEA0BATEIBCKUX 10 10
3aJJaHui, YIIyOJSIFOIMX U PaCIIUPSIFOUIMX JEKIIMOHHBII MaTepral
Pemenue 3a1a4 1o MonekyJsipHo# ¢uzuke 10 10
[ToaroroBka Kk TeKynieMy KOHTPOJIIO 4 4
Kontpoab:
IToaroToBka K 3K3aMEHY 35,7 35,7
OO61as TPYA0eMKOCTH yac. 180 180

B TOM 4YHCJIe KOHTAKTHasi padoTa 96,3 96,3

3a4. €. 5 5

2.2 ConepxxaHue QM CUUILTHHBI

Pacrnipenenennie BuoB yueOHOI paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Paznmensl (TeMbl) TUCIUIUIMHBI, U3y4aeMble Bo 2-M cemectpe (1 kypca) (ounas dopma
oOyueHus)

KonnuectBo yacos
Bueaynu-
No HaumenoBanwue paznernoB (Tem) AyantopHas TOpIZaSI
Bcero pabora
pabota
JI 113 JIP* CPC

1 |HUnpeansHbIil ra3 38 8 20 - 10
2 |SIBneHms mepeHOCa B razax 26 6 12 - 8
3 |TepmomuHaMuka 38 10 18 - 10
4  |PeanpHBIC Ta3bl, JKUAKOCTH U TBEPABIC TN 34 8 14 - 12

HUTOI'O no pazdenam oucyuniumwl 136 32 64 - 40

Kontposnn 35,7

Konrpoiss camocrositensHo# pabotsl (KCP) 4

IIpomesxyrounas arrectauus (MKP) 0,3

IToAroToBKa K TEKYLIEMY KOHTPOJIIO 4 4

OO0mmast TPyAOEMKOCTb 10 TUCIIATUIHHE 180 32 64 - 44

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tust, CPC — camocTosTenbHast paboTa CTyJeHTa.

(*) — Jlaboparopuble pabOThI BKIIIOUEHBI B «DU3NUECKHI MPAKTUKYM», KOTOPBIA MPOBOIAUTCS
KaK OTAeJibHasl yueOHas TUCIUIUINHA.



2.3. Conep:xanue pa3aeoB (TeM) THCIHNIMHBI
2.3.1 3aHATHSA JEKIMOHHOT0 THIIA

®dopma
HaumeHnoBanne
Ne Copneprxanue pasnena (TeMbI) TEKYIIETo
paszzaena (TeMbl)
KOHTPOJIS
1 MornexysipHO-KuHeTH4Yeckast Teopus. Monb. MonspHas Macca.
Yucno Asorazapo. Mzonponeccel. YpaBHeHne Menneneepa-
Knaneiipona. 3akon /lansToHa. MonspHas Macca CMECH. Yerubrit
ompoc,
2 WneanbHbIi OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KUHETHIECKOH TEOpHH TeCTHPOBAHHE,
ras3 HACaJIbHOI'O ra3a. IpOBEPKA
3 Bapomerpudeckas popmyna. Pacripenenenne bompimana. AOMAIIHETO
3aJaHus
4 Pacnpenenenue Monekyn ra3a no cKOpocTsimM
(pacnpenencane MakcBena).
5 D¢ dexTuBHBIN THaMeTp U cedeHne MoNeKyIbl. CpeqHss uInHa -~
cBOOOAHOTO Mpobera 1 YnuciIo CTOJIKHOBEHUH. Bakyym. OHDOC
SBnenus poc,
6 NepeHoca JAuddysus B razax. 3akon ®uka. BuyrpenHee Tpenne. @opmy- | TCCTHPOBAHKC,
B ra3ax na Herotona. HpoBEpKa
JIOMAIIHEro
7 TennonpoBoaHOCTh. 3akoH Dypbe. 3a1aHus
8 Pabota raza. [1epBblit 3aKOH TEPMOANHAMUKH U €TI0 IPUMEHE-
HHE K H30IpPOLIeccaM.
9 TemnoeMKoOCTh HAEANBHOTO ra3a. .
B VYcerHbii
YpaBuenue Maiiepa. ompoc,
10 Anmabaruyeckwuii nporecc. [lomurponudeckuii mporecc. TECTUPOBAHUE
TepmoauHamuka A pon p POLL P ’
11 Durponust. Bropoii 3akoH TepMouHaMuKy. TpeTHil 3aKoH TpoBepKa
TePMOAMHAMUKH. PacueT H3MeHeHUs SHTPOIUH B IIpolieccax AOMAIIHETO
W/ICANIBHOTO T'a3a, IPY HarpPEBaHUH U TIABJICHHH. 3ajiaHmi
12 TennoBas mamuHa. Lukn Kapuo. Teopems! Kapno. Xonoauib-
Has MallIMHa.
13 Peanbuebie rasel. Kputnueckoe cocrosinue. Ypasuenue Ban-
nep-Baamsca. Dddext Txoyns — ToMmcora. DHTATIBITHSA.
14 JXKuznkocru. CBo6GogHas sHEprist. [I0BepXHOCTHOE HATSHKCHHE. .
VCIoBus paBHOBECHS HA TPAHMIIE BYX JKHUAKOCTEN U Ha Ipa- p
Peanbhbie rasel, HHIIE )KHIKOCTh — TBEpHOE Teno. CMaunBaHue, HECMAYMBaHHE. ompoc,
15 JKUJKOCTH U TBEp- - o IIpoBEpKa
JIble Testa I[aBJIeJII{I/Ie oz I/EKpI/IBﬂeHHOI/I MOBEPXHOCTHIO XU IKOCTH. Dop- JIOMALLHEro
M I . KannnnsipHeie siBnenus.
yna Jlarutaca. Kanwnnspaele siBie sajaHus
16 Kpucrannmueckue TBEpIbIE TeNa U UX TEMIIOEMKOCTh. DazoBbIe
MepexoIbl IEPBOT0 U BTOPOro poaa. YpasHeHue Kinanelpona —
Knaysuyca. JluarpamMma cocTosSTHU.
2.3.2 3aHATHA CEMUHAPCKOT0 TUNA (MPAKTHYECKHE / CEMUHAPCKHE 3aHATHS)
Haumenosanue N ®dopma TeKyIero
Ne TemaTnka 3aHATHI P yi
paszena (TeMbl) KOHTPOJIS
1. MornekynsipHO-KHHETHYeCKas Teopust. Moib. MossipHas .
VYcTHBIi onpoc
macca. Yucno ABorazpo.
2. H30mponeccsl.
3. i VYpasuenune MenneneeBa-Knaneiipona .
W neansHbIin P A poHa. VYcTHbli onpoc.
4, ras 3akoH /lanpToHa. MosisipHas Macca CMECH. Tectuposanue.
5. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUIECKOM TEO- Hposepka
pUHU KUeaIbHOTOo rasa. AOMAIIHETro
6 3a1aHus
. BHyTpeHHss1 5HEprus UACaIbHOrO rasa.

CpeﬂHﬂH KBaJIpaTu4iHas CKOPOCTb.
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7. Bapomerpuueckas dpopmyia. YcrHblit onpoc.
3. U . P B TectupoBanue.
JeanbHbIN acrpenencHue bompumana. Tposepka
9. ras PacripenieneHre MOJIEKYJI Ta3a o CKOPOCTAM (pacmpee- JOMALIHEro
neHne Makcaena). 3a7aHus
10. [TucemenHast KOHTpONIbHAS padoTa.
11. D¢ dexTuBHBIE TUAMETP U CEUEHUE MOJICKYJIBI.
12. Cpennsst amHa CBOOOAHOTO Mpobera U 9Ucio CTOJIKHO- YeTHbIH onpoc.
PR BeHuii. Bakyym. TectupoBaHnue.
13. nepeHoca Huddysns B razax. 3akon Puka. ulgfqzlfue}l:é{:o
14. B ra3ax Buyrpennee tpenune. @opmyna Herotona. —
15. TemnonpoBoaHOCTH. 3akoH Dyphe.
16. [MucemenHast KOHTpoOJIbHASL padoTa.
17. Pabora raza. [1epBblit 3aKkOH TEPMOJANHAMUKH U €TI0
MIPUMEHEHHE K H30TIPOIIECCaM.
18. TennoeMKoOCTh UAEANBHOTO rasa.
YpaBuenue Maiiepa.
19. AnmabaTHdecKuii mpoIiecc. 5
20. [omutponuyeckuii mporecc. YerHEIi onpoc.
— — TectupoBaHnue.
21, OHTponus. Bropoii 3akoH TepMoauHamMuku. Tpetuil 3a- Tposepka
TepMOJlI/IHaMI/IKa KOH TCPMOJMHAMUKH. JIOMAIITHETO
22. PacueT u3mMeHeHMsI SHTPOMUU B MPOIIecCcax UIeaIbHOTo 3aaHNA
raza (mpu noctosHHEIX P, V, T, Q), npu HarpeBaHnu u
TUIABJICHHH.
23. Hukn Kapao. Teopemsr KapHo.
XomoanibHas MallvHa.
24. Pacuersr KI1/1 pa3nu4HBIX IIUKIIOB.
25. [MuceMeHHas: KOHTPOINIEHAs paboTa.
26. Peanbnble Tazel. Kpurnaeckoe cocrosHue.
VYpaBuenue Ban-nep-Baannsca.
27. Kunkoctu. [ToBepxHOCTHOE HATSKEHHE.
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA.
YcnoBusi paBHOBECHSI Ha IPaHHMIIE JABYX XKUAKOCTEH U Ha
IpaHuIEe KHUAKOCTb — TBEPIOE TEJO. YerTHblif ompoc.
28. PeanbHbIE TA3EI, JlaBieHue 1o/ UCKPUBIICHHOW TTOBEPXHOCTHIO HKHIKO- TectupoBanue.
KHUIKOCTH U TBepbie |cTH. Dopmyna Jlannaca. IIposepka
TeNna JIOMaIIHEero
29. Kamsipsr. —
30. Teepasie Tena. JledekTsl B KprcTamiax.
TennoeMKoCTh TBEPABIX TEI.
31. ArperartHble cocTosiHUS BenecTBa. DazoBble mepexop
MepBOro U BTOPOTo poaa. YpaBHeHue Knaneipona —
Knaysuyca. JluarpaMmma coCTOSIHUH.
32. [MuceMeHHass KOHTPOINIbHAs padoTa.

2.3.3 JlaGopaTopHble 3aHATHUS

B nanHO# yueOHOM aucrumiuHe J1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHbl. OHaKo,
OJIHOBPEMEHHO C JIEKLIUAMU U CEMUHAPCKUMHU 3aHATUSAMU [0 MOJIEKYJISIPHON (hU3HKE MPOBOAUT-
csl «DPU3NUECKU TPAaKTUKyM», KOTOPBIM BbIIETICH KaK OTAEJIbHas caMOCTOATENbHas ydueOHas
JTUCIUIINHA.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTsl — HE IPETyCMOTPEHBI.



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTedeHusl AJIsi CAMOCTOATEIbHONH pPadoThl
00y4YaAIIHUXCS M0 TUCHHILINHE

No Bux CPC ITepedyeHb yueOHO-METOIUYECKOTO o6ecneq<3nm JUCLUATUIMHBI

T10 BBITIOJTHEHHIO CAMOCTOSITEIbHON paboThI

1. |[Ipopabotka Teopetn- |MeTonuuecKue yKa3aHHs 110 H3YUYCHHIO TEOPETUIECKOTO MaTepHaa, yTBepKAeH-
YECKOI'0 MaTepuaia HBIE Kadeapoi paTnopU3UKN U HAHOTEXHOJIOTHH, mpoTokod Ne 7 ot 20.03.2017.

2. |Bemomaenne TBopue- |1. XKyxka M.A. MonexymnspHas ¢pu3nKa: TEKCTHI JIeKIuii (¢ 3ampanusmu mo TPU3) /
CKUX, KOHCTPYKTOP- M.A. Kyxa. — Kpacronap: Kybanckwuii roc. ya-1, 2011.

CKHUX M UcCleZioBaTenb- |2. Marepuabl B 3JIEKTPOHHOM BUJIE B CPEie MOAYJIBHOTO AMHAMHYECKOTO 00yye-
CKUX 3aJlaHuH uust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru ux(opmarus mo Teopuu pe-
meHus uzooperatensbckux 3anad (TPU3) mis pa3BUTHS TBOPUECKHX CIIOCOOHOCTEHA.
3. MeToanueckue yka3aHHsl K CaMOCTOSITENbHON paboTe CTyAEeHTa JJIsl BBIIIOJIHE-
HUSI TBOPYECKUX 33JaHHI TI0 PEIICHUIO H300peTaTeNIbCKUX 3a/1ad, YTBEP K/ICHHbIE
kadenpoi paarodu3nKu 1 HAHOTEXHOJIOT Ui, poTokos Ne 7 ot 20.03.2017.

3. |Pemenue 3agau 1. Meroanueckue ykazaHust AJIsl pELISHUsI 33124 110 (PU3KKe, YTBEPKICHHBIE Ka-
10 MOJIEKYJISIPHOM (benpoit pagropU3UKN 1 HAHOTEXHOJIOTHIA, TpoTokon Ne 7 ot 20.03.2017.
¢usnke 2. Matepuansl B 3JIEKTPOHHOM BHJIE B CPE/I€ MOIYJIbHOTO AUHAMHYIECKOTO 00yUe-

uust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru mpumepst pemienust 3a1a4 u
KpaTKHe PCKOMCH/IALIH I10 HX PCLICHUIO.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaroIIUXCs U3
YHUCila MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrassitorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JInst i1 ¢ HapyleHUssMH ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTa 00Yy-
YaroUUXCsl.

3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH, IPUMEHsIEMbIe IPH OCBOCHHH JMCIHIIJIMHbI

B xone u3yueHus: IUCHUIUIMHBI PEAYCMOTPEHO HCIIOJIb30BAHUE CIIEAYIOIINUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH: JIEKIIUH, PAaKTHUYECKue (CeMUHApCKHe) 3aHATHUs, TPoOJIeMHOe 00yueHue,
camocrosiTeNnbHas pabdora cTyaeHToB. Kpome TOro, B KOHIIE Ka)JOroO JIEKIIMOHHOTO 3aHSATHUS
CTYIEHTaM MpeaararTcs AJs BBIIOJHEHUS TBOPYECKHE, KOHCTPYKTOPCKHE M HCCIIEI0BATEINb-
CKHE 33/1aHUsl, YIIyOJISIONIME U pacIIUpPSIOLIIe JEKIIMOHHBIM MaTepuall, pa3BUBarolIle HHHOBA-
[IUOHHOE MBIIIIEHHE U (aHTa3MI0. 3aJaHUs OCHOBaHbI HA COBPEMEHHOM TeXHOJIOTUH TBOPYECTBA
— Teopuu pelieHus nodperarenbekux 3aaa4d (TPU3), u pe3yabTaTsl BHIIOJHEHUS ITUX 3aaHUN
00CYX/1al0TCS Ha CIEYIONIEeH JeKIIMH WM CEMUHAPCKOM 3aHATHH.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax MpenojaBaHUs JUCHUIUIMHBI Peau3yeTcsl B HC-
MOJIb30BAaHUN WHTEPAKTHUBHBIX TEXHOJOTUH M aKTUBHBIX METOAOB (pa300p KOHKPETHBIX CHTYya-
IUH, TUCKYCCHSI, BHIITOJIHEHUE TBOPUECKHX 3aJJaHUI) B COUETAaHUU C BHEAYAUTOPHON pabOTOM.

WNudopmanoHHbIe TEXHOJIOTHH, TPUMEHAEMbIE TIPU U3YUYEHUH JUCLIUIUIMHBL UCIIONb30-
BaHuE MH(OPMALMOHHBIX PECYpPCOB, TOCTYINHBIX B HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MuTtepuer. MHPpOpMaImOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH MPEACTABICHbI TAKXKE Cpe-
JI0M MoayJIbHOTO AuHamMudeckoro oOydenust Moodle. Ha caiite Moodle Ky6I'Y cozman ainek-
TpoHHBIN Kypc «MonekymspHas ¢usuka migs OTD» mas obecriedeHuss HHTEPHET-MOIEPIKKH
oOyuenus. CTyIeHTaM JIOCTYIHBI CIEAYIOLUe y4eOHO-METOINYECKUEe MaTEePHUalIbl B AJIEKTPOH-
HOM BH/JI€: KOHCIIEKTHI JIEKIIMHA, IPUMEPbI pelIeHus 3aa4, ONUCaHus Ja0opaTOpHbIX padoT ¢ pe-


http://moodle.kubsu.ru/
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KOMEHJAMSIMU 10 UX O(OPMIICHHUIO M 3alllUTEe, TECThI, 3aaHNUs K CEMUHApCKUM 3aHATHSM, Ie-
peuHH y4eOHOW JMTepaTyphl U SK3aMEHAIIMOHHBIX BOIPOCOB, MHPOPMALUS O palMOHAIbHBIX
npuémax 3aloMHHaHUs y4eOHOro Marepuasia U ObICTPOMY KOHCHEKTUPOBAHUIO, MaTepUalbl AJIs

Pa3BUTHS TBOPUYECKUX CITIOCOOHOCTEH.
AnantuBHbIe 00pa30BaTEIbHBIC TEXHOJIOTUH, TIPUMEHSIEMbIC IIPH U3YYCHUH JIHCIUIUTHHBI
— OJid JIMI C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 340POBbS MPCAYCMOTPCHA OpraHu3anud KOH-
CYJIBTALMIi C UCIIOJb30BAHUEM JJIEKTPOHHOM TTOYTHI.

4. OIIeHO‘lHLIe CpeacrBa AJid TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KYTO‘IHOﬁ
aTrecranmum

OrneHouHBIE Cpe/cTBa MpeIHa3HAuYEHbl AJIsl KOHTPOJIS M OLIEHKU 00pa3oBaTelbHBIX IO-
CTIDKEHHH 00YyYaroluXcsi, OCBOMBIINX MPOrpamMMy yueOHOH qucuuIuMHbl «MomnekynsipHas (u-
3UKa».

OneHouHbIEe CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaT€pHalIbl JUIsl IPOBEIECHUS TEKYLIero
KOHTPOJIsI B (hopME KOHTPOJIBHBIX BONPOCOB /ISl YCTHOTO OIPOCa, TECTOBBIX 3aJaHUM, KOH-
TPOJIbHBIX pabOT, TBOPUYECKUX 3aAAHUN JUISI CAMOCTOSATEIbHON pabOThl U MPOMEKYTOYHOM aT-
TecTalMu B JOpMe BOIPOCOB K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKYIIel U MPOMEeKYTOYHOM aTTecTallun

Kon u HanmeHoBaHue HanMeHOBaHHE OLICHOYHOTO CPEACTBA
Ne Pesyneratel 00ydeHus
/T HHAKATOpa (B cooTBercTBUM C 11. 1.4) Texkymuil KOHTPOJIb Tpomexyrounas
(B cootBeTcTBHH C 1. 1.4) aTTeCTaIus
OIIK-1.1. ITornmaet TeopeTn- | 3HAET TEOPETHICCKHUE OCHO- Bomnpocsr 1-65 ms Bompocs! Ha
YEeCKHE U METOIOJIOTHYECKHE BBI, TIOHATHSL, 3aKOHBI M METO- | YCTHOTO OIIpOca. JK3ameHe 1-22.
OCHOBaHHMs M30paHHOIT 00a- JIbl HCCIICIOBAHUH MOJIEKY-
CTH (PU3UKO-MaTEMaTHIeCKUX | JIIPHOW (PM3HMKH; TPAHUILIBI
1 | u (unm) ecTeCTBEHHBIX HAYK MPUMEHIMOCTH (PUIUICCKUX
MOJIeNIeN U TeOpuil, UCTIOJb3Y-
€MBIX JUIS OITHCaHHs CBOMCTB
BEIIIECTB Ha MOJICKYJISIPHOM
YpPOBHE.
OIIK-1.1. ITonnmaer TeopeTH- | YMeeT IPUMEHSTh 3aKOHbI TBopueckue 3aganus | -
YECKUE U METOJI0JIOTMUECKUE (hU3MKH AT peIIeHus ecTe- 1-17 nnsa camocTos-
2 | ocHoBaHus U30paHHOI 00a- CTBEHHO-HAyYHBIX U TEXHUYE- | TEIbHOH pabOTHL.
CTH (U3MKO-MaTEMaTHIECKUX | CKHX 3ajad.
1 (WJIHM) €CTECTBEHHBIX HAyK
OIIK-1.1. ITornmaer TeopeTn- | BrmameeT HaBBIKAMH U METO- Tectsr 1-4. -
YeCKHE U METOI0JIOTHUECKHE JlaMH peleHus 3a1ad4 1o oc- Konrponbusie pado-
3 | ocHOBaHMS M30paHHON 00Ia- HOBHBIM pas3JieiaM MOJIeKY- THI 1-4.
CTH QU3UKO-MaTEMaTH4YeCKUX | JIAPHOW (HU3HKH. Jlomanraune 3a1aHust.
1 (MJIM) €CTECTBEHHBIX HAyK

TumnoBbie KOHTPOJIbHDBIC 3aJaHUA UJIHX UHBIC MaTCPHUAJIbI, HQOﬁXO}lI/IMbIe AJIA OHCHKH

3HAHMI, YMEHHUI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI

(popMHpOBaHHUSI KOMIIETCHIIHI B polecce 0CBOCHNs 00pa30BaTeIbHOI NPOrpaMMblI

Konmponsusie 6onpocut 01sa ycmmnozo onpoca no pazoenam y4ednoii npozpammol

Pazoen 1. Hoeanvnvlii 2as.
1. Kakue pusnueckre MOeIH UCTIONb3yeT MOJICKYJIsapHas (pu3uka?
2. OxapakTepu3yiTe MEeTOIbI OMUCaHUs GUBNIECKUX CUCTEM B MOJICKYISIPHON (DU3HKE.
3. OnumuTe NpoCTEUIIIYIO MOIENIb BENIECTBA — UICAIBHBIN Ta3.
4. YeM OTIUYAIOTCS KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX?

5. KakoB (pu3udeckuii CMBICH MMOCTOSTHHON ABOTanpo?

6. B uém 3akirouaeTcs MONEKYJISIPHO-KMHETHUYECKOE TOJIKOBAHUE JJaBJIeHUs ra3za?

8




7. 3anummuTe Bce GOPMYJIBI JIJIs Ta30BBIX 3aKOHOB.

8. Ilouemy KonebarenbHasi cTeneHb cBOOOBI 00J1aaeT BABOE OONbIICH 3HEpruei, yem
nocTynareibHas U BpalaTeibHas?

9. Kakue ynpormieHus fenanuch Ipy BeIBojie 6apoMeTpuieckoil popmyisr?

10. Kakx MO>XHO MPUOIM3UTENHHO OIIEHUTH BBHICOTY aTMOChephI?

11. OObsicaute ¢usmveckuil cmbicia pacnpenenenus bonpimana. Kak cBsizaHo 310 pac-
npenenenue u 6bapomerpuueckas popmymna?

12. KakoB (pu3uueckuii CMbICT QYHKIIMH PaCTIPEICIICHUs MOJISKYIT [0 CKOPOCTSIM?

Pa3zoen 2. Henenus nepenoca 6 2azax.

13. YUto Takoe BakyyMm B TEXHHYECKOM CMbICIIE?

14. TlpuBenuTe mpuUMEpPHI UCTIOIH30BAHUS BAKyyMa B TEXHHUECKUX YCTPOMCTBAX.

15. B uéMm cymHocTh siBjieHui nepeHoca? KakoBbl OHU M MPHU KaKUX YCJIOBHUSAX BO3HHKA-
10T?

16. [Touemy nuddy3us KHUAKOCTEH MPOUCXOIUT 3HAYMTEIBHO MejIeHHee, YeM auddy-
3usl ra3oB?

17. Yro HazbiBatoT KodpduirienTom nuddy3un (BI3KOCTH, TemIonpoBoaHocTH)? OT ka-
KHUX TIapaMeTPOB OH 3aBUCHT ]ISl Ta30B?

18. TTouemy Bo Bcex dopMynax s sIBICHUN IEPEHOCA CTOUT 3HAK «MHHYC)?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpaTyphI?

Pa3zoen 3. Tepmoounamuxa.

20. Pa3pscHUTE MOHATHE CTALIMOHAPHOT'O COCTOSIHUSA. YTO Ha3bIBAIOT 3aKPBITOM U OTKPHI-
TOM cucremamu?

21. Yro Takoe BHYTPEHHss dHEPIUs UCAIBHOIO I'a3a, U IPU KaKUX YCIOBUAX OHA MOKET
U3MEHUTHCA?

22. Jlaiite ompejeneHue TEIUIOEMKOCTH Tela M yIEIbHOU (MOJISIPHOM) TEIIOeMKOCTH
BEIIECTBA.

23. Tlouemy TemnoéMkocTb Cp 60biIe Teroémkoct Cy?

24. YUTo IpONCXOIUT C TEMIIepaTypoi ras3a, eClii OH pacIIUpseTCs MPU MOCTOSTHHOM JIaB-
JIeHun?

25. YTo mpoucCXOaUT ¢ TEMIEPATypOil raza, eciiv OH paciupsieTcs axuadaruyecku’?

26. B au3enbHOM JBUTaTese BO3AYX IMOABEPraeTcsl OYeHb CUIBHOMY M OBICTPOMY CoKa-
trro. Jljis gero aTo memaercs?

27. Korna coBepuaercs 00ibIias paboTa: Mpu U30TEPMHUECKOM MIIM a1MabaTHYecKoM
pacmmpeHun raza ot 0oséma V1 10 oobema Vo?

28. Tlouemy Bce peasibHbIE IPOIIECCHl HEOOPATUMBI?

29. Yto Takoe sHTponus? Kakas CB3b SHTPOIUHM CO BTOPBIM M TPETHUM 3aKOHAMHU Tep-
MOJIMHAMUKH? YKaKUTE CBSI3b DHTPONMH C TEPMOJAMHAMUYECKON BEPOSITHOCTBIO.

30. Moxer nu 3HTpoIus yObIBaTh: a) B 3aMKHYTOM crucTeme; 0) B HE3aMKHYTOU cucteme?

31. OObsicHuTe paboTy TEMJIOBOM MALIMHBI, UCHOIB3Y JUArpaMMy LUKIMYECKOTO Mpo-
recca. 3aueM TeII0BOi MaIllnHEe HY)KEH «XOJIOMIIbHUKY?

32. Iloyemy ABHUraTeny BHYTPEHHErO cropanus umeroT 6onee Boicokuid KI1JI, uem mapo-
BbIE€ MAIIIUHBI?

33. Kak nu3zmenutcs KII/] nukna KapHo, ecnu teMnepaTrypbl HarpeBaTest U XOJIO0WIbHU-
Ka OJIHOBPEMEHHO YBETUYUTDH (YMEHBIIUTH) Ha OIMHAKOBYIO BeUUUHYy AT?

34. Ha rpaduxke nukina KapHo nokakuTe ydacTKu, HA KOTOPOM I'a3 caM coBepIIaeT pabo-
Ty, U YYaCTKH, TJIe HaJl Ta30M coBepliaercs paboTa.

35. Kaknue KOHCTPYKLUU «BEYHBIX JBUTATENEN» «CO3/aHb» MO 3aKOHAM MOJEKYJISIpPHOU
¢buzuku?



Pa3zoen 4. Peanvuwie 2aszvl, sHcuoxocmu u meepovie mea.

36. O0bscaute ¢ Touku 3peHuss MKT: a) BO3MOXKHOCTh CKaTus Tella MOJA JaBJICHUEM;
0) HEBO3MOXKHOCTh OECKOHEUHOTO C)KAaTHs Tell; B) pacUIMpEeHue Tela IMpU HarpeBaHHH; T') pac-
TBOPEHHUE COJIU B BOJIC; 1) TEKYUECTh )KHUJIKOCTH M COXpaHEHUE POPMBI TBEPIBIMH TEIIAMH.

37. YUeM OTJIMYAIOTCS peANIbHBIE T'a3bl OT UACAIbHBIX ?

38. M3 kakux mpeanochuioK BRIBOJAUTCS ypaBHeHUE Ban-nep-Baanbsca?

39. OObsAcHUTE pa3Inyhe SKCIEPUMEHTAIBHBIX U30TEPM U U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUIO BaH-nep-Baanbca.

40. Yto mpOoUCXOIUT C HACHIIIEHHBIM NapoM: a) IpHU YMEHBIIEHUU ero 00bEéMa; 0) mpu
YBEJIMUEHUH €T0 00bEMA; B) TIPU MOHIKEHUHU TEMITEPATypPhl; T) IPH MOBBIICHUN TEMIIEPaTyphI?

41. B xakuX TEXHUYECKUX YCTPOMCTBAX UCIOIB3YIOTCS METACTAOMIbHbBIE COCTOSIHUS?

42. MoxHoO 511, c)xuMas BOJIIHOU nap nipu Temneparype 150 °C, nmpeBpaTuTh €ro B Boay?
JlaiiTe mosicHeHUs.

43. Kakoga cymHuocts ¢ dekra Jxoyns — Tomcona? Korma on monoxutenen? Otpura-
TeJeH?

44, Kak MO>XHO UCTIONB30BaTh 3P dext Jxoymst — ToMcoHa TSl COKUKESHHSI Ta30B?

45. Kak onbITHBIM ITyTEM OINpPEeAeTUuTh KOd(D(PUIMEHT MOBEPXHOCTHOTO HATSKEHUS KHUJI-
Koctu?

46. Kakyro ®KUIKOCTh MOKHO HAJUTh B CTAKAH BBILIE €r0 Kpaép?

47. Yto npou3ouwio Obl ¢ KHUAKOCThIO, HAJIUTOW B COCY]l, HAXOAAIIEHCS Ha UCKYCCTBEH-
HOM CIIyTHHKE 3emin?

48. Ilouemy y BceX BEIIECTB MOBEPXHOCTHOE HATSHKCHUE YMEHBIIACTCS C YBEIMUYCHUEM
TeMIiepaTypbl?

49. )Kuikue JexkapcTBa 4acTO OTMEPSAIOT KaruisIMU. SIBJISIETCS JIM 3TO JOCTATOYHO TOYHOM
Mepoi?

50. Yto mpeacTaBisioT coO0M MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA U TJ€ OHU UCIIOJb3Y-
10TCs?

51. OT 4ero 3aBUCHUT BBICOTA MOJAHITHS CMAYHBAIOIIEH KUJIKOCTH B KaMMILIsIpe?

52. Ykaxxute npuMepsl KaWJUISIPHBIX SBICHUMH.

53. Yem oTIMUAIOTCS KPUCTAIIMYECKHE TeNa OT aMOP(PHBIX?

54. B 4uéM 3axiIr04aeTcsi aHM30TPOIHSI KPUCTAJIIOB?

55. Bce MeTaiuibl MMEIOT KPUCTALIMYECKYIO CTPYKTYPY, OJTHAKO CBOMCTBO aHU30TPOIIHH
B MEXAHUYECKHUX, TEIJIOBBIX U AJIEKTPUUECKHUX SBJICHUAX Y METAJJIOB HA MIPAKTUKE MPOSIBIAETCS
o4eHb penko. [Touemy?

56. Kak Mo>xHO kJ1accu(puupoBaTh KPUCTAILIBI?

57. Kakast 3aBUCUMOCTB CYIIECTBYET MEX]y KO (ULIMEeHTaMH JTUHEWHOTO U 00BbEMHOTO
pacmmpenus? Kak e€ nokazars?

58. Uto Takoe «OMMEeTaI» U Ie OH IpUMEHseTcs?

59. Kak nonyunts 3akoH /rononra u [1Tu, ucnonb3ys KIaCCMYECKYIO TEOPUIO TEILIOEM-
Koctu?

60. BemiecTtBO B OAHOM COCyJle HAXOJIUTCSA B KMJIKOM U TBEPAOM cocTtosHuH. [louemy
MIPU HATPEBAHHH ITON CMECH €€ TeMreparypa He O JHUMAeTCs?

61. Yem orimuaetcs (a3oBbIi mepexoa MEpBOro pojaa oT (a3oBoro mepexoja BTOPOTO
pona?

62. IlpuBenute npuMepsl Ga30BBIX MEPEXOI0B MEPBOTO U BTOPOTO POa.

63. [Touemy 3a camMOIETOM, JETAITUM Ha OOJBIIION BHICOTE, BO3HUKAET O0JAYHBIN cien?

64. Ilouemy BO BpeMs CHEromnajaa TeMreparypa Bo3lyxa OObIYHO MOBBIIIACTCS?

65. O kakux (PU3NYECKHX XapaKTEPUCTHUKAX BEIIECTBA MOXKHO Y3HATh M3 (pa30BOW Tua-
rpaMMbl COCTOSIHUS?
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Tecmul no pazoenam yueoHou OUCUUNTUHDL

Tect 1. UneaJbHBIN ra3.

Ne 1 Ne 2 Ne 3
1. Ha puc. 1 npexacrasien p v vV
rpaduk 3aBUCHUMOCTH JaBJICHUS
1 Moag uUAealLHOIO ra3a OT €ro
o0beMa 111 HEKOTOPOTO MpoIec- V T T T
ca. Kakoii u3 rpapukos Ha puc. 2
MOJKET COOTBETCTBOBAThL 3aBU- Puc. 1 Puc. 2

cuMocTH 00beMa raza OT TEMIIEPATYPhI ISl TAKOTO Ipoliecca.

(Nel. Ne2. Ne 3. Hu oaun u3 rpagukoB.)

2. Onenute 06beM, KOTOPBIi 3aHsU1 ObI BO3AYX B KBapTHpE 00mmeil miomannsio 35 M2 (BbI-
coTa MOTOJKOB 3 M), ecliid Obl €ro cXKaTh 0 TaKOW CTENeHU, 4YTOObl MOJIEKYJbl Kacaluch APYT
apyra. (1 e, 10 em®. 100 em3. 1 am®. 10 amB. 100 av®. 1 m3)

3. Uemy paBHa SHEpPrus BpallaTeIbHOTO JBHKEHUS MOJIEKYI, coAepkKaiuxcs B 1 Kr a3o-
ta ipu Temneparype 7 °C? (8,31 k. 27 k. 103 Tx. 83,1 k/lx. 10 M Lx)

4. Kak u3MeHUTCs JaBi€HHE UCAIbHOTO raza IpU €ro nepexoje u3
coctosiHus 1 B cocTtosiHue 2 (cM. puc.)? Vv 2

(YBesmmuntess. He u3menurcs. Ymensmurcsi. [lponece HeBo3Mmo-

JKEH.)

5. B 1ByX cocynax HaxoJsaTcsl uaealbHble ra3pl. Macca MosieKyd ra- 1
3a B IEPBOM COCY/I€ B 2 pa3a 0oJbIlle MacCchl MOJIEKYJ ra3a BO BTOPOM COCY-
ne. Uemy paBHO OTHOILLIEHHUE JaBJIECHUS ra3a B IEPBOM COCYE K JaBJICHUIO 0 T

ra3a BO BTOPOM COCYAC IIpHU OAMHAKOBBIX 3HAUCHUAX KOHI_[CHTpaI_II/Iﬁ MOJICKYII U TeMnepaTypH?
4. 1/2. 1. 2. 4)

Tecr 2. SIB1eHus nepeHoca B razax.

1. Yepes munMHAPUYECKUN METAJUIMYECKUI CTEpKEHb paJuyCoM I'i M AnuHOW L1 mpu
pa3HOCTH TemIiepaTyp y ero koHoB AT 3a 1 ¢ ocymiecTBiseTcs nepegadya KOJIMYeCTBa TETIOTHI
4 JTx. Kakoe KOIM4eCTBO TEIUIOTHI OyIeT NepEeaHO Yepe3 CTePKEHb U3 TaKOro K€ MaTepuasia u
IpU TaKoM >ke Pa3HOCTH TEeMIIEpATyp, HO BIBOE OOJIbIIEH JAJIMHBI U BJJBOE OOJIbLIEro paguyca?

(1 k. 2 Aok, 4 dox. 8 k. 16 Tk 32 k)

2. WneanpHblil Ta3 COBEPIUMI M30TEPMUYECKUI IPOLECC, B PE3YJIbTaTE KOTOPOTO €ro
JIaBJIEHUE BO3pPOCIO B n pa3. Kak ¥ BO CKOJBKO pa3 M3MEHWIACh CPENHSAS UIMHA CBOOOJHOTO
npobera?

(YBeanuniaace B n pa3. YBeJIn4njaach B Jn pa3. He usMenuniacb. YMEHbUINWIACH B

Jn pa3. YMeHbIIWJIACh B N pa3.)

3. Kak 3aBUCAT cpeHssl ITTMHA CBOOOTHOTO Mpodera A ¥ YHCIIO CTOJKHOBEHHUH V KaXKI0M
MOJIEKYJIbl B €IMHUILY BPEMEHHU OT aOCOJIOTHOM TeMIlepaTyphl MJI€aIbHOTO ra3a, €clid ra3 co-
BEpLIaeT N30XOPUUYECKUI ITporecc?

AA~T,v~2UJT. B.A~~T, v~UT. B.A=const,v~T. T.A~1T,v=const.
4. Cpennsis CKOPOCTb MOJIEKYJ BO3JyXa HIpPH HOPMAJIbHBIX YCJIOBHUSIX COCTABIISIET
(v) =450 m/c. TlpuarMas AHaMETP «MOJIEKYJIBI BO3ayxa» paBHbIM 0 = 0,3 HM, OICHUTH BpeMs
CBOOOTHOTO TIpo0Oera MOJIEKYJ T. (0,21 nc. 1,3 He. 36 MKec. 52 mc. 278 mc)
5. OCHOBHBIM MCTOYHUKOM TEIJIOBBIX MOTEPH B JIOME SABISIIOTCA OKHA. Bhrumciaure Ten-
JIOBOM MOTOK B €IMHUILY BPEMEHH Y€pe3 CTEKISHHOE OKHO IUIONMIaAbo 2 M X 1,5 M TONIIMHON
3 MM, eci TeMIepaTypbl BHYTPEHHEH U BHEUTHEW MOBEPXHOCTH CTEKJIa PaBHBI COOTBETCTBEHHO

15 °C u 14 °C. Koapuument teronpoBoaHoctu crekia paset 0,84 B1/(m-K).
(15 Br. 34 Bt. 105 BT. 840 BT. 27 KBT)

11



Tect 3. Tepmoaunamuka.

, I1a
1. Ha muarpamme (p,V) mpencraBieH rpaduk 3aBUCUMO- P 200 2
CTHU JaBJIeHUS ra3a oT ero oobema. Uemy paBHa paborta rasa npu 1
nepexo/ie U3 cocTostHus 1 B cocTostHue 27 100
(100 dox. 150 dox. 200 dox. 250 Jox. 300 d:x.)
2. Kakum BbIpaK€HUEM OIpeJesieTcsl BHYTPEHHSs dHep- 0 1 2 V.8

rus 8 T Bojopo/a npu temneparype T?

(3/2kT. 3/2RT. 5/2RT. 4RT. 8RT. 10RT))

3. CpaBHuThb (yKa3ath: <, <, >, >, =) paObOThI UICATBHOTO ra3a Ipu U30TepMuYecKkoM (A1)
u aguabaTryeckoM (Az) ero pacumpeHnd. HaganbHble cOCTOSHYSI 1 KOHEUHBIE 00bEMBI OJIHA-
KOBBI.

(A1<A2. A1=A2 A1>A2)

4. Ha nuarpammax Ne 1 u Ne 2 mpezacraBieHsl iBa No 1 No 2
mpolecca U3MEHEHHUS COCTOSHUA UACAIBHOrO rasa. B - -
IIEPBOM U BO BTOPOM Cilly4ae BHYTPEHHS] DHEprus rasa B 2 N1 2 N2
UCXOOHOM cocTtosiHuu M onunakoBa. KakoBo cooTHomie- M
HUE MEXIy 3HAuYE€HUSIMHM KoiuyecTBa TemioTel AQi u 1 1 M

AQ2, HEOOXOIMMBIX JJISl TIEPEBOA Ta3a B COCTOSIHHUSA, OT-

MEYEHHBIC Ha quarpamMmmax Toukamu N1 u N2? 0 1 2 V 0 1 2
(AQ1=AQ2, AQ1>AQ2, AQi1<AQ2)
5. Teno ¢ He3aBucsIed oT TeMieparypsl TerioeMkocTeio C = 20 J[/K HarpeBaeTcs oT

20 °C mo 100 °C. OmnpenenuTh KOIUYECTBO TEIIOTHI Q, MOIYyYEHHOE TEJIOM.
(200 Tx. 800 I:x. 1000 JIx. 1600 Tx. 2000 Tox.)

Tect 4. PeajabHble ra3bl, )KHAKOCTH U TBEPIAbIC TEJIA.

1. Onenure, BO CKOJBKO pa3 YBEIMUMBAETCS CPEAHEE PACCTOSHUE MEXKIY MOJIEKYJIaMu
BOJIBI ITPU MIEPEXOJI€ BOIBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE P HOPMaJIbHOM JIaBIECHUU?

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

2. Kak n3MeHHNTCS JaBJIeHNE HACBILIEHHOTO Mapa MpU M30TEPMUYECKOM YMEHBUIEHUH €TI0
oobema? (YBeauuurcs. YMenbiutcs. He uamenurcs.)

3. IIpu morpy>xeHuu B )KMJIKOCTb KaMWUIAPHON CTEKISIHHOM TpyOKHM YpOBEHB >KUAKOCTH
B HEl MOJHSJICS Ha 4 MM HaJ YPOBHEM XXUAKOCTU B cocyne. KakoBa BbicOoTa Mo beMa YpPOBHS
TOM e KHUJIKOCTH B CTEKJITHHON TpyOKe C OTBepCTHEM B 2 pa3a OoJbliero quamerpa?

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

4. 7 r a30Ta U30TEPMHUYECKU PACLIMPAIOTCS OT oObema 2 11 10 obvema 5,44 1. Haiitu
IPUPOCT SHTPOIHUH NIPU 3TOM MpoIiecce

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

5. Tlonb3ysicy 3akoHoM ltononra u IlTu, HaAllTH yJoenbHYIO TEMJIOEMKOCTh Kene3a (Mo-
JsipHas Macca xenesa paHa M = 0,056 kr/mMoub).

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

Konumponsnsie padbomut no pazoenam yuedonoi Oucyuniunsl

Kounrpoabsnas padora 1. UneanbHblii ras.

1. OneHute, CKOIBKO MOJIEKYJI BBl BIBIXAETE, €CJIU MPU OJHOM BIOXE MoixydaeTe 1 J1 Bo3-
yxa.

2. Monekynsl Ta3a pacrnpeeleHbl o 00beMy B CpellHeM paBHOMEpHO. M3BecTHa KOH-
HeHTpanus Mosiekys N. OLEHUTh Cpe/IHee PaCCTOSIHUE < I > MEX]ly MOJIEKYJIaMHu.

3. B cocyne o6semoM 1 M° mpu Temmeparype 27 °C HaXOJUTCS CMECh JBYX HIEabHBIX
razos: 1024 mosexyn kucnopona u 2 Mons Bogoposa. HaiTi 1aBnenye cMecH ra3os.
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4. Tlonarast TemMIiepatypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMH OT BBICOTHI, ONIPEEIUTh, Ha KAaKOH BBICOTE HAJl YPOBHEM MOPS IIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHHs Ha ypOBHE Mops B 2 pa3za. TemnepaTypy BO3ayxa NPUHSATH PaB-
Hoii 0 °C.

5. Kakas cpenHsist sHepTus (&) IPUXOIUTCS B COCTOSHUN TEPMOIMHAMHYECKOTO PAaBHOBE-
cust ipu Temneparype T, — B COOTBETCTBHH C KIACCHYECKUM 3aKOHOM paBHOPACIIPEIEICHUS, —
Ha OJIHY: a) OCTYMATEeIbHYIO CTENEHh CBOOOIBI; 0) BpallaTeIbHYIO CTEIIEHb CBOOOIBI; B) KOJIe-
OaTeNbHYIO CTETICHb CBOOOIbI?

KonTpoabHas padora 2. SIBjieHusi mepeHoca B ra3ax.

1. Haiitu xoapdunment nuddysun Bogopoa npu HOpMaabHBIX YCIOBUSX, €CIIU CPETHSSA
JUTMHA CBOOOIHOTO ITpoOera MOJIEKYII ITPH 3TUX YCIOBUAX paBHa 0,16 MKM.

2. Onpenenuth CpeIHIO JAIUHY CBOOOJIHOTO Mpodera MoJeKyIl a30Ta P TeMIepaType
27 °C u nasnenuu 300 ITa. JlnameTp MOEKYIbI a30Ta IPUHATH PaBHBIM 0,3 HM.

3. Kakoe mpeaensHOE YHMCIO MOIEKYI Ta3a JOMKHO HaXoduTcs B 1 cM® cepuyeckoro
cocyza, nuameTp Kotoporo paseH 50 cM, 4TOOBI MOJIEKYJBI HE CTAIKUBAIKUCH JIPYr C APYyrom?
JuameTp MoJeKysbl raza npuHATh paBHbIM 0,3 HM.

4. Yepe3 UMIUHAPUYECKUI METAJUIMUECKUN CTEp)KEHb IPHU Pa3HOCTH TEMIIEPATyp y €ro
koHIOB AT 3a 1 ¢ ocymiectBisercs nepeaaya koiaudectBa TerioTel 8 [x. Kakoe konuuectBo
TEIUIOTHI Oy/AeT mepenaHo 3a 1 ¢ uepe3 cTep:KeHb M3 TAaKOTO e MaTepuaia M JJIMHBI, HO MPHU
pasHoctu temmnepatryp 2-AT u BaBoe OoJiblieM pagnyce CTepKHs?

5. MneanbHbli ra3 cOBEPIIUI U30XOPHUUECKHM MpoIiece, B pe3yabTaTe KOTOPOro €ro 1aB-
JIeHHe BO3pociio B N pa3. Kak 1 BO CKOJIBKO pa3 U3MEHUIIOCH CPEIHEE YHCIIO CTOJIKHOBEHUH KakK-
JI0i1 MOJIEKYJIbl B €IMHUILY BpEMEHU?

KonTpoabHas padora 3. Tepmogunamuka.

1. Temnepatypa 1 MoJst HAEaIBHOTO ra3a ¢ U3BECTHBIM TOKa3aTeIeM aauadaThl Y TOBbI-
maercst Ha AT npu m3o0apuueckoM, H30XOpPUYECKOM U aguadaTHYecKoM mpoueccax. Onpene-
JUTH IpUpaleHne BHyTpeHHel sneprun AU rasa ajs Bcex Tpex cllydyaes.

2. HamucaTth ypaBHEHHE COCTOSHUS JUIsl 1 MOJIs neanbHOro ra3a B nepeMeHHsIx P,V u T,
€CJIM U3BECTHBI €r0 MOJIsipHbIe TeroeMKocTH Cp 1 Cy.

3. HaliTu yaenpHy!0 TEIII0EMKOCTh KHciopoaa mpu V = const.

4. CpaBHUTH KOJIMYECTBA TEIJIOTHI, TOJyYEHHbIE Ta30M IpU n3oxopudeckoM (Qv) u uzo-
O6apuyeckoM (Qp) MOBBIIIEHUH €0 TEMIIEPaTypbl Ha OAHY U Ty k€ BenuuuHy. OTBeT 000CHO-
BaTh.

5. Beipa3utb MossipHYyI0 H300apHUecKyIo TeI1oeMKOCTh Cp depe3 3BECTHBIN MOKa3aTelb
anuabarsl v.

KonTtpouabHas padora 4. PeajibHble ra3bl, ;)kWAKOCTH U TBep/ble TeJia.

1. Onenure, Kakyr0 IPUMEPHO TOJIIMHY MMed Obl CIOH KUIKOTO BO3/IyXa Ha 3€MHOMU
MOBEPXHOCTHU IIPU OXJIAXKJIEHUU 3€MJIM U KOHIEHCALUN BCEro Bo3ayxa?

2. Ilpu noxbeme U3 BOJBI MPOBOJIOYHONW paMKU oOpa3yercs IJIEHKa IIUPUHOUW 5 CM.
Onpenenure MUHUMAJIBHOE 3HAYEHUE CHJIBI, IPUIIOKEHHONW K PaMKe, IIPU KOTOPOl MOXKET IIpo-
M30MTH pa3pbIB BoAsHOW MiieHKU. Koa(hduineHT moBepXHOCTHOTO HATSDKEHHS BOJIbI PaBEH
0,07 H/m.

3. Kak MOHO IepeBecTH HACBIICHHBIN M1ap B HEHECHIICHHBIN?

4. Bo ckonbko paz N (N = V2/V1) ciaenyeT yBelIWYnUTh U30TEPMHUYCCKH 00BEM V MOJICH
U/IeaIbHOTO ra3a, YTOOBI €ro SHTPOIUS HCTIbITaa pupameHe AS?

5. Cinoit npna TommuHo# 4,2 cm umeer temneparypy 0 °C. Halitu MUHUMAaNbHYIO TOJI-
HIMHY CJIOS BOJBI, KOTOPYIO HYKHO HAJIUTh Ha JIeJl, YTOOBI Bech Jiea pacTasul. HayanpHas Temme-
parypa Bojsl 33 °C. IToTepsiMu TEIIOTHI TPpeHEOPEUb.
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3aoauu 0na 0omauinell camocmoamenabHoll padoomol

IIpenonaBaTens, BeAylUi CEMMHAPCKHUE 3aHATUSA, A pabOThl B ayAUTOPUHU U IS J0-
MalllHUX 3a/laHuil MOXKET BbIOpaTh 110 CBOEMY YCMOTPEHHIO JIHOObIE 337aud IO MOJIEKYJIIPHON
¢du3uKe U3 3aJaYHUKOB JUJIsl BY30B, KOTOpble UMeloTcsl B oubmmoreke Kyol'Y unm noctynHel B
AIICKTPOHHBIX OMOJIIMOTEUHBIX CHCcTeMaX (CM. I1. 5.1 «YueOHas muTepatypay).

Teopueckue 3aoanua na ocnoee TPH3 (Koncmpykmopckoi u mexHUuecKou
HANPAGIEHHOCMU) 01 CAMOCHOAMENbHOI PAdOmbl

s BemonHenuss TPU3-3apanuii cTyaeHTaM HEOOXOIMMO MMETh HaudalbHbIE 3HAHUSA O
TPU3. JIns 3TOro peKoMeHAyeTcs CaMOCTOSITENIbHO: 1) M3y4uTh DJIEKTPOHHYIO KHUTY «BBee-
nue B TPU3. OcHoBHbie mousaTus u moaxoasd»y (http://www.altshuller.ru/e-books/); 2) uzyuutsb
marepuainsl Bukunemun (http://ru.wikipedia.org/wiki/), Haunnas co cimoa «TPU3»; 3) mpouectsb
kauru o TPU3 u3 6ubmuoreku KyoI'Y; 4) moceruts coorBercTByromme TPU3-caiiThl.

1. I'a3-paboTHUK.

OObI1YHO pabouunii OpraH TEXHUUYECKHUX CHUCTEM BBIMOJIHEH U3 TBEPIOTO Tela, HAaIpUMeEp, Y
HKCKaBaTopa — KOBII, y TpamBasi — Kojeco. (Pabounii opran — 3TO 3JIEMEHT, BBINOIHSIOMIAN
[JIaBHYIO MOJIE3HYI0 (DYHKIIMIO TEXHHYECKON CHCTEMBI M K KOTOPOMY B JaHHOW CHCTEME MOJBO-
nutcest 3Heprus.) [IpuBenuTe npumepsl yCTPOICTB, B KOTOPhIX pabdO4YMM OpraHOM SIBJISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opran u3 raza?

2. BbicoTa 31aHus.

Kak u3meputhb BbICOTY 3/1aHus ¢ momoibio 6apomerpa? Mcnons3ys usBectHsii B TPU3
meroa Poounzona Kpy3o, BbIsIBUTE CKpBITHIE (HEOUYEBHIHBIC, HOBBIE) CBOMCTBA OapomeTpa U
npemoxute 10 pa3HbIX crocoOoB ompezaeneHus: BbICOThI 31anus. [lo kmoueBbiM cioBam «Kak
U3MEPUTH BBICOTY 3/IaHUS C TIOMOIIBIO OapomeTpa?» HaliInuTe peeHus Toi 3anaun B IHTepHe-
T€ U CPABHUTE UX CO CBOMMU PEIICHUSIMHU.

3. IlpubGopsbl 1J1s1 U3BMEpPEeHUs 1aBJIEHUs.

B «cunbHBIX» M300peTeHusX Bcerga mpuMeHsitorcs (usmdeckue 3ddexTsl. UTo Takoe
«pusnueckuit 3pdpext»? B TPU3 cymecTByeT cnenuain3upoBaHHbIA yKazareidb (U3NYECKUX
3 dexToB U sABIeHUN 11 n3odperareneil. [To marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIUHU NPUOOPOB /ISl U3MEPEHUs JaBJICHUs: MAaHOMETP, AMPPepeHInanbHbIi MAaHOMETP,
BaKyyMMETp, OapoMeTp, naTuuku gaBieHus. CocTaBbTe CUCOK (u3nueckux 3¢(QexTos, HA OC-
HOBE KOTOPBIX pabOTaIOT 3TU MPUOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Hcnons3oBanne mycToTh (BakyyMa) BMECTO BEIIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJIMH U3 M300perarenbckux npuéMon. HabGepute B 11000i1 mouckoBon
cucreme B IHTepHETE clioBa «BaKyyMHBIN», «BaKyyMHas», «BaKyyMHOE» M COCTaBbTE CIIHCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJOTUI C UCIOJIb30BAHUEM BAKYYyMa.

5. HeHbIOTOHOBCKAS KMIKOCTh.

B HHrepHeTe nOCMOTpPUTE BUAECO SKCIEPUMEHTOB C HEHBIOTOHOBCKOW KXUAKOCTBIO.
Chopmynupyiite «pusudeckoe NpoTUBOpeUne» Al HEHbIOTOHOBCKOM kujkoctu. Kakum cro-
co0OM pazperaeTcs 3TO NpoTUBOpedre?

6. TerutoBasi Tpyoka (Tpyoa).

JUid oXnakAeHUs MPOLECCOPOB B KOMIIBIOTEPAX BCE Yallle UCHOJB3YIOT KYJIEPhl HA Tel-
J0BbIX TpyOkax. Kakue nzoOperarenbckrue NpuémMbl MOKHO YBHJIETh B KOHCTPYKLUU M ITPUHIIN-
ne paboThI TeroBoi TpyOku? I'ne emé npuMeHs0TCs TeIIoBble TPYOKU?

7. TenyioBOH AMOA.

B03MOXHO 711 CO3/1aHNE TEIIOBOTO IM0/a» — YCTPOMCTBA C OJIHOCTOPOHHEN Nepenadeit
teruia? I'me ero MOKHO UCIOIb30BaTh?
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8. CamopesbHbII KajopuMeTp.

Hcnonp3ys BELIECTBEHHO-IIOJIEBBIE PECYPCHl (2 UMEHHO HAJCHCTEMHBIE, «KOIECUHBIE)
pecypchl BELIECTBa), CKOHCTPYUPYITE U U3rOTOBBTE CAMOJIENbHBIN KaJIOpUMETP U3 IUIACTUKOBOM
OyTBUIKH 1,5 11 1 amOMUHMEBOM OaHKHU M3-T10/1 Ta3UPOBAHHON BO/BI 00BEMOM 0,33 1.

9. IBoJIIOIIMA TOILIUBA.

N3 ucropuu M3BECTHO, YTO BHAYaJle B JABUTATEISIX MCIOIL30BAIIOCH TBEPAOE TOILIMBO
(poBa, yroins), 3aTeM — KHUJAKoe (OCH3MH), @ CErOJHs YK€ UCIOJIb3YETCs ra3 U JIEKTPUUECTBO.
Kakoli 3aK0H pa3BUTUS TEXHUYECKUX CUCTEM MOATBEPHKAAET ITA TEHACHIUA?

10. AsbTepHAaTHUBHbIE HCTOYHUKHU IHEPTUH.

B nacrosiee Bpems 00blIoe BHUMaHUE YICNSETCS YKOJIOTHYECKH YUCTHIM albTepHa-
TUBHBIM HCTOYHHMKAM SHEPruM (BMECTO CXMraHusa HedrenponykroB). Tak, Hampumep, s I0-
JIy4EHHUs DJIEKTPUUECTBA MOKHO UCIIOJIB30BAaTh SJHEPTUIO0 MOPCKUX BOJIH. B OIHOM M3 TaKMX KOH-
CTPYKLIMH 3JIEKTPOreHepaTop ¢ BO3AYIIHON TypOUHOM 3aKkpersiéH BBEpXy TpyObl, KOTOpask HUX-
HUM KOHIIOM BE€PTHKAJIBHO OIIyILleHA B MOpe. BOJIHBI, KaKk NOpIIEHb, IEpeMENaloT BO3AYX BBEPX
U BHU3 110 TpyOe, Bpalas JonaTku TypOUHBI Ha OCH 3JeKTporeHepaTtopa. Eciu nonatku Typou-
Hbl UMEIOT OOBIYHYIO0 KOHCTPYKILIHIO, TO TaKasi yCTaHOBKa uMeeT HexocTatok — Hu3kui KIIJI, Tax
KaK OCb I€HEepaTopa BpallacTcs ¢ OCTAHOBKaMH TO B OJIHY, TO B Ipyryro cropoHy. Kak crenars
TakK, 9TOOBI OCh JEKTPOTEHEPATOPa BPAI[AJIach TOJIBKO B OJIHY CTOPOHY HE3aBHCUMO OT HAIPaB-
JIeHUs ABWXKeHMs Bo3ayxa B Tpyoe? B TPU3 cymecTBytoT paznuunble HHOOPMAIMOHHBIE (OH-
Ibl, B 4acTHOCTH, (poHA reomerpuyeckux 3¢dpdexron. Pazpaboraiite Takyl0 reoMeTpuyecKyro
dopmy jonaTku TYpOMHBI, KOTOpas Obl oOecreunBana BpaleHlue poTopa TypOUHbI TOJIBKO B OJ1-
HOM HaIpaBJICHUU NPU U3MEHEHHM HAIpPAaBJIECHUS «BETpa» Ha MPOTHUBOIOJIOXKHOE. M3roToBhTE
MakeT TaKoi TypOuHBI U3 OyMaru v poBepbTe CBOE TEXHUUECKOE PeLlCHHE.

11. CocrosiHus BemiecTBa.

Ucnons3ys uzsectusiii B TPU3 «MeTton 4nciioBoil ocu», pa3MECTUTE Ha OCH W3BECTHBIE
arperatHble COCTOsSIHMA BellecTBa. [lo kakoMy mapameTpy OHHU pacronaratoTrcsd Ha ocu? Bos-
MO’HO, y Bac Oyzner Heckoibko BapuaHTOB oceid. KakuM cOCTOSIHUSIM BelleCTBa COOTBETCTBYET
«HOJIIb», 00JIaCTh OTPUIATEIBHBIX U MAKCUMAJIBHO MOJIOXKHUTENIbHBIX 3HaUEHUI?

12. Mukpockon u3 Kamji BOJbl.

B 00b14HOM MUKpOCKOINE JMH3bI U3TOTOBJIEHBI U3 cTekia. [Ipuaymaiite, kKak U3rOTOBUTH
MHUKPOCKOI U3 Karui BoAbl? [103BosIsIeT M yBeIMUeHHEe TaKOro MUKPOCKOIA YBUIETh OpPOYHOB-
CKO€ JBWXEHUE, HApUMEp, YaCTUIl aKBapelbHOW Kpacku (Tymu) B Bojae? Kakue HemocTaTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanuts? B TPU3 cymecTByeT pa3nen o 3akoHax pa3BUTHUSA
TEXHUUYECKUX crcTeM. KakuM 3aKk0OHaM COOTBETCTBYET TaKOH MUKPOCKOI?

13. Bona B pemere.

Hcnonb3ys 3HaHUS 110 MOJIEKYISIpHOM (pu3MKe U n300peTaTenbcKue NpUuEMbl, U3BECTHBIE
u3 TPU3, npennoxure 10-20 pa3HbIX c1OCOO0B TPAaHCIIOPTUPOBKU BOJIBI B PELIETE.

14. «I1y3bIpbKOBbBI€» TE€XHOJIOTHH.

Hcnonb3ys MOMCKOBBIE CUCTEMBI B ceTU MHTEpHET, pacCMOTPUTE PA3IUUYHBIE TEXHOJIO-
UM UCTIOJIb30BaHMSI My3bIPbKOB B TEXHHUKE M OBITY: (prioTanus, 6apOooTax, spaudT, BE3UKYISAp-
HBII MTpOLIECC, My3bIPbKOBAsi TEXHOJIOTUS CTPYWHOM mnedaTu. Kakne noCTOMHCTBAa M HEOCTAaTKU
UMEIOT NIEHOMAaTepHallbl: IEHOOETOH, IEHOMETAJI, IEHOCTEKIIO, MEeHoIuIacT, nopojon? Kak ne-
JIaI0T Fa3UPOBAHHYIO BOJY, KYKYpPY3HbIE AJIOUKH, TOPUCTBIM IIOKOIAJ, Iy3bIPbKOBYIO TUIEHKY?
UYro takoe my3bIpbkoBas naHenb? Kak paboTaeT BO3AYIIHO-ITYy3bIpbKOBasl CTHpaibHasi MalIuHa?
Kakoii 3akoH B TPU3 pekoMeHAyEeT HCIIONb30BaTh «CMECH» BEIIECTBA C IIyCTOTOM?

15. Ily3bIpék rasza B KanuJuisipe.

Ecnn my3pipék Bo3ayxa momnagaeT B KalWUIAp C TEKYLIEH XHUIKOCTBIO, TO JBH)KEHUE
XKuakoctu npekpainaercs. Hanpumep, U-o0pa3Hblil BoasiHONH MaHOMETp He OyaeT padoTarth, ec-
JM BHYTPH TPYOKH OyAyT HAXOTUTHCA My3BIPHKH BO3lyXa ¢ pa3MepaMu O0Jble 1uamerpa Tpyo-
KH. Y 4YeIoBeKa KPOBEHOCHBIM COCYJl TaKKE€ MOXKET MEPEKPBHITHCS BO3AYIIHON MPOOKOH — 3TO
Ha3bIBAaETCs BO3AYIIHOM (ra3oBoit) amOomiielt. OObSICHUTE NPUUMHY 3TOTO siBJeHus. Pemmre 3a-
Jady npuéMoM oOpalieHus UCCIe10BaTEeNbCKON 3a/1auH.
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16. ®da3oBble Mepexoabl.

B mporecce ¢azoBoro nepexojaa nepBoro poja MOrJoMIaeTCsl MK BBIACIACTCS CKPBITas
TEIUIOTa Iepexoia, a TeMIeparypa ocTaéTcsl MOCTOSIHHOM. I'1e MOKHO MCIOIb30BaTh 3T SIBJIE-
Hus?

17. KaBurauus.

KaBuramus (ot nar. cavitas — mycrora) — oOpa3oBaHUE B JKUAKOCTH IOJIOCTEH (KaBHTa-
LIUOHHBIX Iy3bIPbKOB, WM KaBEPH), 3allOJHEHHBIX napoM. IIpu kaBUTaIMK )KUIKOCTh JIOKAJIBHO
BCKMIIAET B PE3YJIbTATE MECTHOI'O MOHM)KEHUS JIaBJIECHUS, KOTOPOE MOXKET IMPOUCXOAUTH MO pa3-
HbIM NpuunHaM. Yaie Bcero KaBUTALMs BPEHA, HAIIPUMEpP, OHA pa3pyllaeT rpeOHble BUHTHI
CyIOB, Hacochl U TuApoTypOuHbl. B TPU3 cymectByer m3o0peraTenbCKkuii mpuéM «oOpaTHTh
Bpell B 110J1b3y». [loaToMy cocTaBbTe 2 crivcka: BpeAHOTO BO3AEHCTBHS KaBUTALIMU U MTOJIE3HOTO
€€ UCIIOJIb30BAHUS.

3ayeTHO-IK3aMeHAIIUOHHbIE MAaTepHAJIbl I TPOMEKYTOYHON  aTTecTalluM
(3K3aMeH)
[Tepedyens BOPOCOB, BHIHOCUMBIX Ha IK3aMeEH:

1. 3axonbsl upeanpHOro rasa. BeiBong ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
Asorazapo. Uzonpomnecce (hopmynsl u rpadukn). BeiBox 3akona [lanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHS MOJIEKYISIPHO-KHHETHYECKON TEOpHH
uaeanpHoro rasa. @opmynsl BHYTPEHHEH dHEPIUM HUICAIBHOIO ra3a U CpelHEd KBaJApaTU4YHON
ckopoctu. Pacnipenenenue s3HEpruu 1o CTEEeHSIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmyisl. BeiBoj pacmpenenenus bonbimana. Omnbit
[Teppena no onpexaeneHuto ynciaa ABorajapo.

4. PacnpeneneHue MOJIEKYI ra3a o ckopoctsM (pacnpezaenenue Makcseia). @usnye-
CKUH CMBICT (QYHKIMH pactpeaeneHus. Y cioBre HopMupoBku. Hanboiee BeposTHast CKOPOCTh U
3HaYeHHue (PyHKIMM paclpesieeHus MpH 3Toi ckopocTH. OyHKIUS pacripesieNeHus 1l OTHOCHU-
TEIbHON CKOPOCTH. Y CIIOBHUS CYILIECTBOBAHUS aTMOC(eEphI TUIaHET.

5. DOddexTuBHBIE TMAMETP U CEYEHHE MOJIEKYJbl. BriBo popmyi 11t cpeaHel UIMHBI
cBOOOAHOrO Ipobera u Yyncia CTOJIKHOBEHUH U OLIEHKA MOPSAJIKA ITUX BEIUYMH. BakyyMm.

6. SBnenus nepenoca. J{uddysus B razax. 3akon ®duka. Pacuer kordduimenrta camo-
i dysun.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeruonpoBoaHOCTh. 3akoH Dyphe. CBsI3b MeXAy Kod(PuIlMeHTaMu rnepeHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMs. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero paszinyHsle GopMyIUpoBKU. BeiBoa ¢opMmyibl 115 paboThl raza. IlpuMmenenue nepsoro 3a-
KOHa TEPMOJIMHAMUKH K U30IIPOLIECCaM.

9. Kiaccuueckasi Teopusl TETUIOEMKOCTH HI€TBHOTO Ta3a. MoJsipHast U yAeIbHast TeT-
JOEMKOCTHU U CBS3b MEXAYy HUMHU. TenaoéMKOCTH MU NMOCTOSTHHOM JaBlIeHHH U o0beme. BriBoa
ypaBHeHUs Maiiepa u mokazarens aauadatsl. DU3NUecKuil CMBICT Ta30BOM MOCTOSHHON R.

10. AnuaGatuueckuii nporecc. BeiBoa Tpex dopmyn mist anuabarel. CpaBHEHUE aaua-
0aTHUYECKOTo M M30TEPMUYECKOTrO MpoieccoB. BeiBoa popmyn st paboTsl Ta3a npu aguadbatu-
4ECKOM IIPOLIECCE.

11. Tlonutponuueckuii npornecc. YactHele ciydau. BeiBog ¢hopmMynbl noauTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJTUTPOIIBL.

12. OGpatumbie 1 HeoOpaTHMbIe Tporecchl. [IoHATHE SHTPOHH TEPMOTUHAMUYIECKOM
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akoH Tepmogunamuku. @opmyna bonsimana. [Hopsaaox
u Oecropsiiok B mpupoje. Tperuit 3akoH TepMOAMHAMUKHU. PacueT xonuyecTBa TEMJIOTHI Yyepe3
SHTPOIHIO.

13. Pacder n3MeHeHHsI SHTPOIHH B MPOIECCAaX MICATHHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM M IUIABJICHUH.
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D0%B1%D0%BD%D0%BE%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82

14. [uxnuueckue mporecchl. Ternobas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBon dopmynsr KITJ. Teopembr Kapno. Pasnuynbie ¢popMynHpoBKH BTOPOTO 3aKOHA
TePMOAUHAMUKHU. XOJIOJMUIbHAS MalIHA.

15. Peanbnble rasel. M30oTepmel peansHoro rasa. Haceimennsiii nap. Kputuueckoe co-
crosHue. Kputnueckue napameTphl.

16. VpaBuenue Ban-nep-Baanwsca ais 1 Mo u v Moneit. @u3ndeckuii CMBICH TOCTOSTH-
HbIX Ban-nmep-Baansca. M3otepmbl Ban-nep-Baansca. MeracrabunbHble cocTosiHUSA. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.

17. Dddexr Ixoymst — Tomcona. @duszmueckas cynHocThb. JuddepeHnmnanbupii K03¢-
¢umment Jxoyns — Tomcona. [uddepeHnnansHblii 1 MHTETPANBbHBIA P GEKT. DHTANBIUS.
TemnepaTypa HHBEpCHUHU.

18. CBobGoanas sHeprust kak QyHKuust coctostHus. Tpu hopMynupoBku it K03 duiim-
eHTa MoBepXHOCTHOro HaTshkeHus. OnbIT [1naTo. 3aBucMOCTb KO3 PUIIMEHTA TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha TpaHUIIE ABYX KHAKOCTEH U HA TPAHUIIC KUIKOCTh — TBEP-
noe teno. Kpaesoii yroi. [Ipumepsl cMauriBaHHs 1 HECMAYUBaHUS.

20. JlaBrneHue moJ UCKPUBJICHHON MOBEPXHOCTHIO KHUAKOCTU. BriBoa dopmynsl Jlamna-
ca. Yactuble cnyyau. Kanwinspsl. BeiBog popMysibl OAHITHS )KUAKOCTH B KaIIUJUISPE.

21. Cummetpus kpucTtayio. 4 Tuma KpuctamwioB. Jledekrsl B kpuctamnax. Kmaccuye-
CKasi TeOpUs TEIIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rosonra u [Itu n [xoynsa — Konmna.

22. d®aza. ®a3oBoe paBHOBecue. Pa3oBbIe MEPEXObl MEPBOTO U BTOporo poxa. Ilonu-
Mophu3M. YCIIOBUS KUTICHUS, TUIABJICHUs, cyonuMmaruu. Y paBHenune Knaneiipona — Kiaysuyca.
Tpoitnas Touka. JluarpamMma COCTOSTHUM.

Kpurepun oueHnBanusi pe3yJibTaToB 00y4eHHUs

Onenka Kpurepuu onieHuBaHus 110 3K3aMeHy
OLIEHKY «OTJIMYHO» 3acCly’KUBAaeT CTYIEHT, OCBOMBILUN 3HaHUS, yMe-
Bricoknii HUSI, KOMIIETCHIIMH U TEOPETUUECKUI MaTepuain 06e3 mpoOesoB; BHITIOI-
YPOBEHb «5» HUBIIMN BCE 33/1aHUsl, MPEIYCMOTPEHHBIE YUeOHBIM IJIAHOM Ha BBICO-
(oTHMYHO) KOM Ka4eCTBEHHOM YPOBHE; IPAKTHUUECKHE HaBBIKU NMPOQPECCHOHAIBHO-
IO IPUMEHEHHUs] OCBOCHHBIX 3HAaHUH C(OPMHUPOBAHBI.
Cpemmmii OILIGHKY «XOpOILO» 3aCIyXUBAET CTYAEHT, MPAKTUYECKHU MOJIHOCTHIO
P OCBOMBILUI 3HAHMS, YMEHUS, KOMIIETEHLIUM M TEOPETUUYECKUI MaTepu-
YPOBEHb «4» ’ ’
(xoporo) as, yueOHble 3aJaHusl HE OLIEHEHbl MaKCUMAaJIbHBIM YHUCIIOM OaijioB, B
P OCHOBHOM c(hopMHUPOBaJI MPAKTUYECKHE HABBIKH.
Moborosksi OLIEHKY «yJIOBJIETBOPHUTEIBHOY 3aCIIy’)KMBAET CTYJEHT, YaCTUYHO C MPO-
P OeramMy OCBOMBILIMI 3HAHUS, YMEHHsI, KOMIIETEHIIMH U TEOPETHUYECKHUM
YPOBEHB «3» ’ ’
MaTepuaj, MHOrue ydeOHble 3a7aHMsl MO0 HE BBINOJIHWI, JTUOO OHU
(ymoBieTBOpHU-
TeNbHO) OLIEHEHBl YHUCIOM OauioB OJIM3KMM K MHHHMMAIbHOMY, HEKOTOpbIE
MIPaKTUYECKHE HaBbIKU HE CPOPMHUPOBAHBI.
MUHUMAIBHBI | OLEHKY «HEYJOBIETBOPUTEIBHO) 3aCIIy’)KMBAET CTYI€HT, HE OCBOUBILNN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIUH U TEOPETUYECKUN Marepuall, yueOHbIe
(HeynOBJIeTBO- | 33/laHusl HE BBINOIHMI, NPAKTHYECKUE HABBIKK HE CHOPMUPOBAHBDL.
PHUTEIHHO)

OneHouHbIE CPECTBA I MHBAJIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3710pO-
Bbsl BRIOMPAIOTCS C YYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- NP HEOOXOAMMOCTH MHBAJUIAM U JIMIIAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370PO-
Bbsl [IPEIOCTABIISAETCS AOIIOIHUTENBHOE BpEMs Ul IOATOTOBKU OTBETA HA DK3AMEHE;

- [IpY TIPOBEJICHUH MPOIEYphl OLIECHUBAHUS PE3YyIbTATOB O0yUYEHUSI NHBAIUJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
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CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYATBHBIMUA 0OCOOCHHOCTSIMH,

- Ip¥ HEOOXOAMMOCTH ISl O0YUYAIOIIUXCS C OTPAHUYEHHBIMHI BO3MOXKHOCTSIMH 3JI0POBBS
U WHBAJIHMJOB NPOIIEIypa OIICHUBAHKS PE3YJIbTaTOB OOYYCHHS 1O JUCIHUILTUHE MOXET IPOBO-
JUTHCSI B HECKOJIBKO 3TAIlOB.

[Iponenypa oneHUBaHUsI PE3yJbTATOB OO0YYCHHS WHBAIUAOB M JIUI] C OIPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSI TIO AWCIHIUIMHE (MOIYIIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE HH-
dopmanuu B hopMax, alaiTAPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbsI M BOCTIPUSTHS HH(OpMa-
UH:

J1J1st JIUT C HApYIICHUSIME 3PEHHS:

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 31IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepedeHb MOXET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCA.

5. llepeyeHb yueOHOM JJUTEPATYPbI, HHGOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1 YueGnas ureparypa

1. Kyxa, M.A. MonekynspHas ¢usuka : Tekctsl Jekiuii / M. A. XKyxa ; M-Bo oOpa3zoBaHus u
Hayku Poc. @enepanuu, Kybanckuit roc. yH-T. - KpacHonap : [KybaHckuii rocynapcTBeH-
Hblil yauBepceutet], 2011. - 111 c. : un.

2. Cagennes, U.B. Kypc obmeit pusuku : yae6Hoe mocodue : B 3 T. T. 1 : Mexanuka. Mouie-
kynapHas ¢wusuka / Casenmses W.B. - CII6. : Jlaws, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemkeBud, B.A. Kypc obmeii ¢uszuxku. MonekynspHast ¢usuka : ydyeOHUK / Auerike-
Bud B.A. - M. : DUBMATJINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. MonekynspHas ¢usuka : yuebnoe nocooue / A.K. Kukoun, M.K. Kukoun. -
Cankr-IletepOypr : Jlans, 2008. - 480 c. - https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.M. Kypc ¢usuku : yued. nocobue aiasi MHKEHEPHO-TEXHUUECKUX CIEIHaTb-
Hocteit By3oB / T.U. Tpodumosa. — M. : Akagemusi, 2014.

6. HWpomos, N.E. 3agaun mo obmeit ¢usuke : yuyebnoe mocodue / N.E. Uponos. - CaHkT-
[MerepOypr : Jlans, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CagenbeB, M.B. COopHUK BOMpOCOB M 3aj1ad mo oOuiei ¢usmke : yyeOHoe mocobue /
N.B. CaBenveB. - 7-¢ wu3nm., crep. - CII6. : Jlams, 2016. - 292 c. -
https://e.lanbook.com/book/71766 .

5.2 llepnoauueckas JuTepaTypa

B 6ubmuoreke KyOI'Y umerorcs cienyromue MnepHoAHYecKHe H3JaHUs 10 MPOdUITO
JUCIUIIAHBL:

buodusuxa.

B mupe Haykwu.

Bectauk MI'Y. Cepusi: @usnka. ACTpOHOMUS.

KypHan npukiagHON# MEXaHUKH U TEXHUYECKOU (DU3HUKH.

XKypHan TexHUUeCKOH (HUHKH.

Uzsectus BY3os. Cepusi: @usuka.

WNuxenepHas Gpusmuka.

MenunuHckas Gpusnka.
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https://e.lanbook.com/book/98245#authors
https://e.lanbook.com/book/91145
https://e.lanbook.com/book/185#book_name
https://e.lanbook.com/book/99230
https://e.lanbook.com/book/71766

[TpuOopb! 1 TEXHHUKA SKCIIEPUMEHTA.
Ycenexu Gpu3nuecKkux Hayk.
®usuka. PedeparuBnsiii xypuan. BUHUTU.

5.3. HHTepHeT-pecypchbl, B TOM 4HCJie COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1.
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4,

5. OBC «JIAHDb» https://e.lanbook.com

IBC «IOPAMT» https://urait.ru/

9BC «ZNANIUM.COM» www.znanium.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

ogakrwbhE

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6ubiaunorexa (HIB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHbIX HAy4HbIX )KypHaJIOB Ha Poccuiickoit

wiatdopme HayuHbIX KypHatoB HOUKOH http://archive.neicon.ru

7.

HammonaneHast 31ekTpoHHas OMOIMOTEKa (JOCTYI K DIEKTPOHHOU OMOIMOTEKE HC-

cepramuit Poccuiickoit rocynapcrsennoi oubnuorexku (PI'B) https://rusneb.ru/

8.
9.

[pesunentckas 6ubmmoreka um. b.H. Enbumna https://www.prlib.ru/
Onexrponnas komekimsa Oxcdopackoro Poccuiickoro @onza

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: _https:/link.springer.com/

«JIextopuym TB»y http://www.lektorium.tv/

YuuBepcuterckas nHpopmarronnas cucrema POCCHUS  http://uisrussia.msu.ru

HH(])OpMaIIHOHHI)Ie CIIPpaBOYHbLIEC CUCTEMbI:

1.

KOHCYJ'IBTaHT ILaroc - CIIpaBOYHas IpaBoBad CUCTEMaA (,[[OCTyrI I10 JIOKAJILHOM CETH C

KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcbl cBOOOAHOTO fOCTYNA:

1.
2.
3.
4.

AMepuKkaHCcKas TaTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

[TonHbIe TEKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);

MunncTepcTBO HayKu U BhIcuIiero oopasosanus Poccuiickoit denepanun

https://www.minobrnauki.gov.ru/;

S.
6.

Ddenepanbublil moptan «Poccuiickoe odOpazoBanue» http://www.edu.ru/;
Nudopmanmonnast cucrema «EAnHOE OKHO JI0CTyIa K 00pa30BaTeIbHBIM PECypcam»

http://window.edu.ru/;

7.

Enunas xomutexiust mudpoBbIx 00pa3oBaTenbHbBIX pecypcos http://school-

collection.edu.ru/ .
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8. ®denepanbHbIA IEHTP HHHOPMAITMOHHO-00Pa30BaATEIIBLHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Tlpoekr ['ocymapcTBEHHOTO HHCTUTYTA pyccKOTo si3bika uMeHn A.C. [Tymkuna «O6-
paszoBaHue Ha pycckom» https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaHOHHBIH mopTal «Pycckuii s361k» http://gramota.ru/;

11. Cayx0a TeMaTHYECKHX TOJIKOBBIX cioBapei http://www.glossary.ruf/;

12. Cnoapu u sHimKiIoneuu http://dic.academic.ru/;

13. Oopa3oBarenbHbIi IopTan «Yuebday http://www.ucheba.com/;

14. 3akononpoekTr «O06 oOpasoBanuu B Poccuiickori Deneparmmy. Bompockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHbIE pecypChl

KyoI'y:

1. Cpena monyibpHOrO AMHAMHYEcCKoro o0y4enus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, Y4E€OHO-METOJUYCCKUX KOMILJIEKCOB, IMyOJuKauil U KOoH(]e-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka uHOpMALMOHHBIX pecypcoB kadeapbl MHPOPMALMOHHBIX O00pa3oBa-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB nokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HHPOPMAIMOHHBIX CHCTEM U
TexHosoruil B oOpazoBanuu KyOI'Y u HayuHo-meroamyeckoro sxypHana «IIKOJIbHBIE
['OAbI» http://icdau.kubsu.ru/

6. MeToauuyecKkue YKa3aHust AJas oﬁyqaloumxca M0 OCBOCHHIO TUCHHUIIIMHBI

B yueOHoii aucuuIuimHe MpeyCMOTPEHbI JEKIIMOHHBIE U CEMUHAPCKUE ayIUTOPHBIE 3a-
HATHSL. [l JOCTHKEHUS BBICOKUX PE3yIbTaTOB 0OYUYEHUS CTYAEHTY HEOOX0IMMO 3HaTh MPUEMBI
OBICTPOrO0 KOHCIIEKTHPOBAaHUS Y4eOHOrO MaTepHaia u ero 3(QpeKTUBHOrO 3anoMuHaHus. WH-
dopmanus 06 aTux npuémax uMmeercs B cetu VHTepHeT U Ha caiite Moodle KyoI'Y (B metoau-
YEeCKUX MaTepuayax K yueOHoi qucuuminae «MoekynspHas usnka st OTOy).

JUis ycTIenHOro 0CBOSHMsI TUCHMIIIMHBI «MonekyspHas Gpusnka» npu camocmosmens-
HOUl pabome CTYIEHT JI0JKEH UMETh:

1) KOHCIIEKT JIeKIuil B 0yMaKHOM WJIH 3JIEKTPOHHOM BUJIE;

2) yueOHuK (yueOHOe mocobue) u COOpHUK 3a71au B COOTBETCTBUHU CO CITMCKOM JINTEPATY-
pbL;

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH padoTaTh B TEUEHUE CEMecTpa MO H3y4YECHHUIO
TEOPETUYECKOr0 MaTeprasa, OCBOCHUIO TUIIOBBIX IPUEMOB PELIEHUS 3a1a4 10 (pu3mke.

Camocmosmenvnaa paboma CONEPKUT CIENYIOIIUE BUIbI YUeOHOM AEATEIBHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYI0 CaMOIOATOTOBKY K YUEOHBIM 3aHATUSAM IO KOHCIIEKTaM M y4eOHOH
JUTEpaType;

— BBINIOJTHEHHUE JOMAIIHUX 33JaHUi (pelieHue TUIIOBBIX 3a/1a4 [0 MOJISKYJIIPHON (U3UKe
Y BBITIOJTHEHNE TBOPUYECKUX 3aJaHUN TEXHHUYECKOW HAIPaBICHHOCTH).

B ocBOoeHHMH TUCHMITUIMHBI MHBAJIUAAMHU U JUIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHE HMEET WHIMBUIyalbHass ydeOHas paboTa (KOHCYJIbTAl[UH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJy TpernojaBaTeieM W O00yJarollMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.
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7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHue 1mo IuCuunJInHe

HanmenoBanue crienaabHBIX
MMOMEIICHUHN

OCHaIIIEHHOCTH CIIELMAIBHBIX
MOMEIIEHU

[lepeueHb NULIEH3UOHHOTO
MIPOTPaAMMHOTO 00ecnedeHHs

Y4eOHbIe ayTUTOPUH AJISI IPOBETE-
HUS 3aHSATUH JEKIMOHHOTO THIIA

Mebenn: yaeOHass MeOeb.
MarHuTHoO-MapKepHas J0CKa.
TexHn4ecKue cpeAcTBa O0YICHUS:
9KpaH, TPOEKTOP, KOMIIBIOTED.

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AHTUBHpYCHasd 3amura oT «Jla-
Ooparopun Kacriepckoroy.

Y4eOHbIe ayTUTOPUH AJISI IPOBETE-
HUS 3aHATUN CEMHUHAPCKOTO THIIA,
TPYIIIOBBIX U HHAWBUYaTbHBIX
KOHCYJIbTaIUH, TEKYIEro KOH-
TPOJI U IPOMEXYTOUHOII aTTecTa-
MK

Mebenn: yaeOHas MeOeb.
MarauTHo-MapKepHast JOCKa.
TexHnueckue cpeicTBa 00yUCHHS:
9KpaH, IPOEKTOP, KOMIIBIOTEP.

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AHTHBHpYCHAas 3amuTa oT «Jla-
6oparopun Kacriepckoroy.

VY4eOHbIC ayTUTOPUU IS IPOBEIC-
HUS 1a00PATOPHBIX PadoT.

(YueOHbIM 1I1aHOM J1a00paTOpHBIE
3aHATHSA HE IPEIYCMOTPEHBL.)

VYueGHbIe ayJUTOPUH IS KypPCOBO-
IO MPOEKTHPOBAHHUS (BBIIOJHEHHS
KYpPCOBBIX padoT)

(Y4eOHBIM TUTaHOM KypCOBBIE pabo-
TBI HE IIPETyCMOTPECHEL.)

Jliisa camocTosTeNbHOM paboThl 00yUYarOIIUXCsl MIPETYCMOTPEHBI TTOMEIICHHS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MeOebl0, OCHAIIICHHBIE KOMIBIOTEPHON TEXHUKOW C BO3MOX-
HOCTBIO MOJKIIOYeHHS K ceTu «VHTepHeT» u obecrneueHrueM J0CTyIa B 3JIEKTPOHHYIO HHDOP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHnoBanue noMenieHU 1
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcCHaILIEHHOCTb TOMEILEHUN I
CaMOCTOSATENFHON pabOTHI
o0yJaromuxcs

HepequL JIMIOCH3UOHHOI'O
nporpaMMHOTO obecrneueHus

ITomerienue A caMOCTOSTENILHOM
paboThI oOy4aromuxcst (AUTaTbHBINA
3an Hayunoit 6ubnmorexn)

Mebenb: yaeOHas MmeOeib
KoMmmexT cnennann3upoBaHHOR
MebeH: KOMITBIOTEPHbIE CTOJIBI
O6opynoBaHNe: KOMIIbIOTEpHAs
TEXHHUKA C MOJKII0YEHUEM K WH-
(hopMaIMOHHO-KOMMYHHKAI[HOH-
HOI1 cetu «VIHTEpHET» U TOCTYIIOM
B 3JICKTPOHHYIO HH(OpMaIIMOHHO-
o0pazoBaTenbHYI0 cpeny oOpazoBa-
TENILHOI OpraHu3anuy, Beo-
KaMepbl, KOMMyHHKallMOHHOE 000-
pyzaoBaHue, obecriedrBaroIee J10-
CTYH K CETH HHTEPHET (TIPOBOJIHOE
COeMHEeHNe U 6eCIpOBOIHOE CO-
enunenne o texuomoruu Wi-Fi)
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AnTHBHpYCHas 3ammura oT «Jlabo-
patopuu Kacnepckoro».

[Tomernenue i caMOCTOSTEIBHOMN
pabotsl obyuatomuxcs (aya. 311c)

Meo0enb: yueOHas MeOeb.
O6opynoBaHUe: KOMIIbIOTEpHAs
TE€XHHUKA C MOAKIHOYCHHUEM K UH-
(hopmamMoHHO-KOMMyHHUKAITOH-
HOI1 cetu «VIHTEpHET» U 1OCTYIIOM
B 3JIEKTPOHHYIO HH(OpMaMOHHO-
o0pazoBarenbHYIO cpeay oOpazoBa-
TEJILHOM OpraHu3alii, KOMMYHH-
KaI[MOHHOE 000pyI0BaHue, obec-
MeYMBaIOIIee JOCTYI K CETH WH-
TEpHET (IIPOBOJHOE COETUHEHHE
OecrpoBOIHOE COETUHEHHE TIO
texaonoruu Wi-Fi)

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AnTHBHpYCHas 3ammura oT «Jlabo-
patopuu Kacnepckoro».
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