MUWUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHU S POCCUMCKOU ®EJIEPAIIAN
denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BATEIBHOE YUPESIKICHHE

_ BbICLIEro 00pa3oBaHusl
«KYBAHCKHWU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

DOU3MKO-TEXHUYECKHUH (haKyIbTeT

PABOYAS TIPOI'PAMMA JUCHUIT/INHBI

b1.0.17.02 MOJIEKYJISAPHASA ®U3NKA

Hanpasnenue noarotoBku 12.03.04 bruorexHuyeckrue CUCTEMbI U TEXHOJIOTUH

Hampasnennocts (nipoduib) MHkeHEepHOE J1e710 B METUKO-0MOIOTMYE€CKOM
MIPaKTUKE

®dopma oOyueHuss OdvHas

KBamudukanms 6akanaBp

Kpacuomap 2021



PaGouast mporpamMmma mucnurimuabl «MosekyspHas (GU3MKa» COCTaBlIEHA B COOT-
BETCTBUU C (eAcpalbHBIM TOCYAapCTBEHHBIM O0O0pa30BaTEIBHBIM CTaHIAPTOM
Bbiciiero odpaszoBanus (PI'OC BO) no nanpasnenuto mnoarotoBku 12.03.04
«broTexHMUECKHEe CUCTEMBI M TEXHOJIOTUM» Mpoduis «HXEHepHOE eTo B Me-
JTUKO-OMOJIOTUIECKON MTPAKTUKE.

[Iporpammy coctaBui:

M.A. Kyxa, noueHt kadeapsl paanohu3uku :
u Ha"noTexHonornt ®Td Ky6I'Y, kaua. ¢pus.-mat. HayK //// % 7

NMOANKHCh —

PaGouast nporpamma qucturinabl « MostekymsipHast hu3ruka»
YTBEPKJICHA Ha 3aceaHnuu Kadeapbl paauoGU3uKu 1 HAHOTEXHOIOT U
npotokon Ne 7«14y anpens 2021 r.

3aBenyromuii kadeapon (pazpadorunka) KombiTos I'.O. :
/ IMHCh

-

YTBepxkaeHa Ha 3acCeTaHUH Y4€OHO-METOANYECKOM KOMUCCHH
(bU3UKO-TEXHUYECKOTO (paKynbTeTa

npotokon Ne 13 «16» anpens 2021 r.

[Ipencenarens YMK ¢akynsreta  borato H.M.

NOANUCH

Penenzenrsr:

['puropesa P.JI., HCOTHUTENBHBIN TUPEKTOP HAYIHO-TIPOU3BOACTBEHHON (PUPMBI
«Me3on», KaH[. TEXH. HAYK

Hcaes B.A., 3aBeayrommii kadeapoii TeopeTuueckor (GU3uKu U KOMITBIOTEPHBIX
texHosoruii ®I'bOY BO Ky6I'VY, a-p ¢pus.-mar. Hayk



1 Hesn u 3axa4M N3y4YeHUs U CHHIIIMHBI

1.1 Ileab ocBOeHUS TUCUUILIHHBI

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJIaX MOJICKYJISPHOU (DPU3MKH, a TAK)KE aTh HABBIKHM PEILICHHS 3a1a4.

1.2 3apaun JUCHUIIMHBI

— W3y4YeHUE TEOPETHUYECKUX OCHOB, IMOHATHM, 3aKOHOB U METOJIOB MCCJICAOBAHUI MOJIe-
KYJSIpHOH (PH3HKH;

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

— OBJIQJICHUE HAaBBIKAMH M METOJAMH PEIICHHS 3a]1a4y 10 OCHOBHBIM pa3jieliaM MOJIEKY-
JSIPHON (DUBUKH;

— MpuOOpeTeHHe YMEHHsI HWCIOJIb30BaTh 3HAHUS €CTECTBEHHBIX HAYK B HMHXKCHEPHOM
MPAKTUKE JIJISl PEIICHUS €CTeCTBEHHO-HAYYHBIX U TEXHUYCCKUX 3a]1a4.

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 o ouHoil ¢popme oOyueHus. Bua nmpomexxyTodHoi arrectanuu:
9K3aMEH.

JUis yCHEeImHOro n3y4eHus AUCHUILIMHBI HEOOXOJMMbI 3HAHHsI LIKOJBHOIO Kypca (pusu-
ki, «Maremarudeckoro aHanuza» U «MexaHuku». OcBOoeHUE AMCUMILIMHBI HEOOXOAUMO MJIst
U3y4eHHsI IPYTUX pa3zesoB oOmel GU3nKy, a Takxke JUCUUIUTHHB «brodusukay.

1.4 IlepeyeHb IUIAHHPYEMBIX Ppe3yabTaTOB O00y4YeHHs 10 JUCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMHU 0CBOCHHS 00pPa30BaTeIbHOM POrpaMMbl

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

KO}] 1 HAUMCHOBAHUE UHAMUKATOPA

Pe3ynbpTarhl 00yueHUs MO AUCIUTLIINHE
JIOCTHKEHUS! KOMITETEHIIUHI

OIIK-1 CnocodeHn MpHMeHATh €CTECTBEHHOHAYYHbIE U O0IIeNH:KeHEePHbIe 3HAHUS, MeTOAbl MaTeMaTH4e-
CKOr0 aHAJM32a M MOJEJMPOBAHMS B MH/KEHEPHOH JesiTeJIbHOCTH, CBA3AHHON ¢ pa3padoTKoii, NPOeKTUPO-
BaHHeM, KOHCTPYMPOBaHHeM, TeXHOJIOTMSIMU MPOU3BOACTBA U IKCILIyaTallUM OMOTEeXHUYECKHX CHCTeM

OIIK-1.2. [IpuMeHsieT 3HaHUs ecTe- 3HaeT TeOpETUYECKIE OCHOBBI, TOHATHS, 3aKOHBI U METOJIBI HCCIIE0Ba-
CTBEHHBIX HAayK B MHXEHEPHOH HUHA MOJIEKYJISIPHOH (PM3UKH; TPaHUIIBI TPUMEHUMOCTH (PU3UIECKUX MO-
MpaKTHKE IPOEKTUPOBAHMS OMOTEX- | Jeseii M TeOpHH, NCTIONIB3yEeMBIX /ISl OTIMCAHMUS CBOWCTB BEIECTB HA MO-
HUYECKHX CHCTEM M MEIUIIMHCKHUX JIEKYJIIPHOM YPOBHE.

W3ACTHI ‘YMeeT npuMeHSTh 3HaHHUS €CTECTBEHHBIX HAyK B MH)KEHEPHOU IPaKTHKE

JJIA peIICHU €CTCCTBCHHO-HAYYHbIX U TEXHUYCCKUX 3ada4.

BrnanmeeT HaBBIKaMH ¥ METOJJAMH PELICHHMS 3a7]a4 10 OCHOBHBIM pa3ieaM
MOJIEKYJISIPHON (HU3HKH.

PesynpTaThl 00y4eHHs 10 AUCHUILIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBIICHHS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOATEIbHOW pabOThl 00YJarOMIMXCs B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WNuankaTopsl JOCTUKEHHUS] KOMIIETEHIINHM cUMTatOTCsl cPOPMUPOBAHHBIMU IIPU JOCTHXKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUECHHUS.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCUMILIMHBI IO BHAaM padoT

OO1miast TPYJOEMKOCTh JUCIMIUIMHBI cOCTaBiaseT 4 3aucetHble eauuuilbl (144 waca), ux
pacmpezenieHue o BuaaM padoT IPECTaBICHO B TaOIHIIC.

®dopma obydeHus
Bcero otHan
Bupnst padot 2
JacoB
ceMecTp
(uacsl)

KonrakTHasi padoTa, B TOM 4HcJIe: 64,3 64,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHUS JICKIIAOHHOTO THIIA 32 32
J1a00paTOpHBIE 3aHATHS - -
npakTuyeckue (CeMUHApCKUe) 3aHsITHsI 32 32
HWuas koHTaKTHasi pagora:
KoHnTpons camocrosrensHoil pabots! (KCP) 5 5
[Tpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM YHCJIE: 48 48
ITpopaboTka y4eOHOro (TeOPETUIEeCKOro) MaTepraia 20 20
BeinosHeHre TBOPYECKUX, KOHCTPYKTOPCKUX M CCIIEA0BATEIBCKUX 10 10
3aJJaHui, YIIyOJSIFONMX U PaCIIUPSIFOUIMX JEKIIMOHHBII MaTepral
Pemenue 3a1a4 1o MonekyJsipHo# ¢uzuke 10 10
IToaroToBKa K TEKYIIEMY KOHTPOJTIO 8 8
Kontpoab:
[ToAroToBKa K 9K3aMEeHY 26,7 26,7
O0mast Tpy10eMKOCTh yac. 144 144

B TOM 4YHCJIe KOHTAKTHasi padoTa 64,3 64,3

3a4. efl. 4 4

2.2 ConepxxaHue QM CUUILTHHBI

Pacrnipenenennie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3/ienaM JUCITUILTAHBL.
Paznmensl (TeMbl) TUCIUIUIMHBI, U3y4aeMble Bo 2-M cemectpe (1 kypca) (ounas dopma

oOyueHus)
KonnuectBo 1acos
Bueayau-
Ne HaumenoBanwue paznernoB (Tem) AyRuTOpHas TOpHast
Bcero pabora
pabota
J 113 JIp* CPC
1 |HUnpeansHbIil ra3 26 8 8 - 10
2 |SIBneHms mepeHOCa B razax 20 6 6 - 8
3 |TepmomuHaMuka 30 10 10 - 10
4  |PeanpHBIC Ta3bl, JKUAKOCTH U TBEPABIC TN 28 8 8 - 12
HUTOI'O no pazdenam oucyuniuHul 104 32 32 - 40
Kontposnn 26,7
KonTtpons camocrositensHoi padbotel (KCP) 5
IIpomesxyrounas arrectauus (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 8 8
OO1mas Tpy10eMKOCTb 0 AUCIUTUINHE 144 32 32 - 48

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-

tust, CPC — camocTosTenbHast paboTa CTyJeHTa.

(*) — Jlaboparopuble pabOThI BKIIIOUEHBI B «DU3NUECKHI MPAKTUKYM», KOTOPBIA MPOBOIAUTCS

KakK OTACIbHAs yqe6Ha${ JUCIIMITIIMHA.




2.3. Conep:xanue pa3aeoB (TeM) THCIHNIMHBI
2.3.1 3aHATHA JeKIMOHHOTO THIIA

®opma
HaumenoBanue P
No Coneprxanue pasjena (TeMbr) TEKyULIero
paszzaena (TeMbl)
KOHTPOJIS
1 MornexynsipHO-KuHeTH4Yeckast Teopus. Monb. MonspHas Macca.
Yucno Asoraapo. M3onporneccsl. YpaBHeHne Menneneesa-
Kranetipona. 3akoH [lanbrona. MonspHas Macca CMECH. Yerupri
orpoc,
2 WneabHbIii OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOH Teopuu TeCTHPOBaHHE,
ras U7eaJbHOTO rasa. npoBepKa
3 bapomerpuueckas dpopmyna. Pactipenenenue boapumana. AOMAIIHEro
3alaHus
4 Pacnpenenenue Monekyn ra3a no cKOpocTsiM
(pacnpenencane MakcBena).
5 D¢ dexTUBHBIN qUaMeTp U ceueHre MoseKyibl. CpeqHss AHa N o—_—
cBOOOHOTO Mpo0era 1 YUCIIo CTOJIKHOBEHUH. Bakyym. OIIPOC
SIBnenust poc,
6 nepeHoca Jubdysus B razax. 3akon Ouka. Buyrpentee tperne. ®opmy- | TCCTHPOBAHUC,
IIpOBEPKa
1a HeroToHa.
B razax JIOMAIITHET 0
7 TemnonpoBoaHOCTH. 3akoH Dypbe. 3aIaHUS
8 Pabota rasa. I1epBblif 3aK0OH TePMOAMHAMUKHY U €T0 IPUMEHE-
HHE K U30TIpOIIECCaM.
9 TemnoeMKOCTh HAEANBHOTO ra3a. VeTHb
YpaBuenue Maiiepa. ompoc,
10 Anunabaruyeckuii npornecc. [lonmutponunyeckuii mpouecc. TECTUPOBaHUE
TepMmoanHamuka A pon p pon P i
11 Ourponusa. Bropoit 3akoH TepMoanHaMuKku. TpeTuit 3aKoH TpoBCpKa
TepMOJMHAMUKH. PacueT M3MEeHEeHHUs SHTPOIIUH B TpoIieccax AOMAIIHETo
WJIEAIBHOTO Ta3a, NPU HATPEBAHUH U TLIABJICHUH. SajiaHm
12 Temnnosas mammHa. [{uka Kaprao. Teopemsr Kapro. Xomoauib-
Hasl MalllHa.
13 Peanbhebie rasel. Kputnueckoe cocrosinue. Ypasuenue Ban-
nep-Baanbsca. Dddexr xoyns — TomMmcona. DHTAIBIHSA.
14 Kunxoctn. CBoboanas sHeprus. [loBepxHOCTHOE HATSKEHHE. .
VCII0BHS paBHOBECHS HA TPAHHIIE IBYX JKMAKOCTEH U Ha Ipa- Yernprit
PeanbHbie rasel, HUIIE JKUIKOCTh — TBepaoe Tesno. CMaynBaHue, HeCMAauUBaHUE. ompoc,
15 JKUJIKOCTH U TBEp- - s IIpOBepKa
BJICHHE 1101 UICKPUBIICHHON TOBEPXHOCTBIO KUAKOCTH. -
Jble Tela JlaBneHue Noj UCKPUBIICHHON TTOBEPXHOCTBIO KUIKOC op JOMALLIHETO
myna Jlamnaca. Kanmuisipasie siBIeHUSL.
3a/1aHus
16 Kpucranmmueckue TBEpIpIE TeNa U X TEMIOEMKOCTh. Da3oBbIe
TIepexo/Ibl IEPBOTO M BTOPOTo poaa. YpasHenue Kianerpona —
Krnaysuyca. JluarpamMma cocTosiHuUi.
2.3.2 3aHATHA CEMUHAPCKOr0 TUNA (MPaAKTHYECKHE / CEMUHAPCKHE 3aHSATHS)
HaumenoBanue N dopMa TEKyILIETO
Ne TemaTuka 3aHATUI p yi

paszena (TeMbl)

KOHTPOJIS

W neansHbIin
ras

MounekynspHO-KuHeTHYECKast Teopusi. Moib. MossspHas mac-
ca. Yucno Asorajpo. M3onpoueccel. YpaBHeHue Menenee-
Ba-Kuaneiipona. 3akon [ansToHa. MomsipHas Macca CMECH.

OcCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHYECKOH TEOpHUU
HEaTBHOTO Ta3a. BHyTpeHHSSI SHEPTHs UICANBHOTO Ta3a.
CpenHss KBaipaTHIHAS CKOPOCTb.

Bapomerpudeckas ¢popmyna. Pactipenenenne bomsimana.
Pacnpenenenue MoJieKyl rasa 1o CKOpocTsM (pacrpeeieHue
Makcaenna).

VYcrHbI# onpoc.
TectupoBanue.
IIposepka
JIOMAIIIHET O
3a/laHus




[TncemMeHHas KOHTpOIJIEHAs padoTa.

D¢ dexTuBHBIE TMaMETpP U ce4eHHe MOJIeKYJIbl. CpeaHsis 1n-

VYceTHbIN onpoc.

[MuceMenHast KOHTpOJIbHASL paboTa.

Ha CBOOOZHOTO NpoOera M YHCIo CTONIKHOBEHHH. Bakyym. TecTupoBaHHe.
SBnenus
6. HepeHoca IMuddysus B rasax. 3akon ®uxa. Bayrpennee tpenue. ®op- [posepka
a2 myna Herotona. TemonpoBoaHocTs. 3akoH Oypbe. AOMAIITHETO
B razax 3aaHus
7. [MuceMenHast KOHTpOJIBHASL padoTa.
Pabora ra3a. [1epBbIif 3aK0H TEPMOAMHAMIKH U €T0 TPUMEHE-
HUE K u3onpoueccam. Temno0eMKOCTh UI€albHOIO ra3a. Ypas-
HeHue Maiiepa.
9 o o VYceTHbIN onpoc.
. Anmabarndaecknii npouecc. [lomuTpornndeckuii mpouecc.
— — TectupoBaHnue.
10. OuTponus. Bropoit 3akoH TepMoauHaMuKku. Tperuil 3akoH [TpoBepka
TepMoauHaMHKa TEpPMOJAMHAMUKH. PacueT n3MeHeHus SJHTPOIHNH B Ipolieccax JOMAIITHETO
uaeanbHoro rasza (mpu nocrosiHueix P, V, T, Q), npu Harpesa- 3anaHus
HUH ¥ TUIABJICHHH.
11. Hukn Kapno. Teopemsl KapHo. XonoaunpHasi MalivHa.
Pacuers! KI1/l pa3snu4HbIX IIUKIOB.
12. ITuchMeHHAas KOHTPOJIbHAs paboTa.
13. Peanpnbie ra3el. Kputnueckoe cocrosiuue. YpaBHenue Ban-
nep-Baansca.
14. Kunxoctu. [loBepxHOCcTHOE HaTshKeHHE. [I0BEpXHOCTHO- VYceTHb onpoc.
aKTHBHBIC BEIIECTBA. Y CIIOBHS PaBHOBECHS Ha IPAHMIIC JBYX TectupoBanue.
PeanbHble rassl, JKUJIKOCTEN U Ha TPaHULIE )KUJIKOCTh — TBEPAOE TETO. [IpoBepka
XKHUIKOCTH ¥ TBEPbIC JIOMAIIIHETr o
15, |rema JlaBneHue oA UCKpUBJIECHHON OBEPXHOCTHIO HKH]KOCTH. 3aIaHHA
®opmyna Jlamnaca. Kanumsaper. YpasHenune Knaneiipona —
Knaysuyca. JluarpaMmma coCTOSIHUH.
16.

2.3.3 JlaGopaTopHbIe 3aHATHS

B nanHO# yueOHOM aucuuminHe 1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHbl. OaHaKo,
OJIHOBPEMEHHO C JIEKLIUAMU U CEMUHAPCKUMHU 3aHATUSMU 110 MOJIEKYJISIPHOU (pU3HMKE MPOBOAUT-
csl «PU3NUECKU MPaKTUKyM», KOTOPBIM BbIIETIEH KaK OTAeNbHas caMOCTOsTeIbHas ydyeOHas

JUCITAIIIINHA.

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

2.4 TlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYEeHHUsI /ISl CAMOCTONATEILHOI pPaGoThI

00y4YaKOIIUXCS MO TUCHHILINHE

Hepequb yq€6H0'M€TO,HHq€CKOFO obecrneueHus JUCHUITIINHBI

Ne Bun CPC .
T10 BBITIOJTHEHHIO CAMOCTOSITEIbHON paboThI
1. |[Ipopabotka Teopern- |MeTonuueckue yKa3zaHHMs 110 H3YYSHHIO TEOPETHUECKOT0 MaTepHalla, yTBEPKICH-
YEeCKOro Marepuaia Hble Kaeapoit pagopU3uKN 1 HAHOTEXHOJIOTHH, poTokoi Ne 7 ot 20.03.2017.
2. |Bopmonnenue tBopue- |1. Kyxa M.A. MonexynspHas ¢pusnka: TeKCTbl Jekuuii (c 3aganusimu o TPU3) /

CKHUX, KOHCTPYKTOP-
CKHUX W HCCIIeIOBATEb-
CKHX 3aJaHui

M.A. XKyxa. — Kpacromap: Kybanckwii roc. yH-T, 2011.

2. Matepwuaisl B 3JIEKTPOHHOM BHJIE B Cpejie MOAYIBHOTO TUHAMHYECKOTO 00yde-
nust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru uupopmanus o teopuu pe-
meHns m3ooperarenbekux 3anad (TPU3) mis pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH.
3. Meronndeckre yka3aHUs K CAMOCTOSITEIBHOM paboTe CTyAeHTa JUIs BHITIOIHE-
HUS TBOPYECKUX 33/IaHUH 110 PEIICHUIO N300peTaTeNbCKUX 3a/1a4, YTBEPKACHHBIE
kadenpoit pagrnodu3nku 1 HaHOTEXHOJIOT Ui, poTokos Ne 7 ot 20.03.2017.



http://moodle.kubsu.ru/

3. |Pemenue 3agau 1. MeToanueckue ykazaHust JJIsl pelIeHus 3a/1a4 0 (pHU3KKe, YTBEP)KIACHHbIC Ka-
MO MOJIEKYIISIPHOU (denpoii paanodusnKy 1 HAHOTEXHOJIOTHH, TpoTokoa Ne 7 ot 20.03.2017.

¢dusnke 2. Matepuainsl B 3JIEKTPOHHOM BHUJIE B CPE/ie MOYJIHHOTO AUHAMHYECKOro 00yye-
uust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru mpumeps! perienus 3aaa4 u
KpaTKHe PeKOMEHIAINH M0 UX PELICHUIO.

Y4eOHO-METOIMYEeCKUE MaTepHalibl JUII CaMOCTOSITEIBHONH Pa0OThl OOYdYaIOMIMXCS M3
Yrciia MHBAJIHJIOB U JIUIL C OTPAaHHYSHHBIME BO3MOKHOCTSIMH 310poBbsi (OB3) mpenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYCHUSIM X 3JJOPOBBS M BOCIIPHUATHS HHPOPMAIUH:

J1J1st JIT C HApYIICHUSIME 3PEHHS:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA 00Y-
YAFOIIUXCA.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH, TPUMEHsIeMble TPH OCBOCHUH THCHMILIUHBI

B xone u3yueHus: IUCHUIUIMHBI MPEAYCMOTPEHO HCIIOJIb30BaHUE CIEAYIOIIUX 00pa3oBa-
TEJBHBIX TEXHOJOTUM: JIEKIINH, TPAaKTUYECKHE (CEMUHAPCKUE) 3aHITH, MPOOJIEMHOE O0yUeHHE,
camocTrosTenbHas pabdora cTyaeHToB. Kpome TOro, B KOHIIE Ka)XJOTrO JIEKIIMOHHOTO 3aHSATHUS
CTYJIEHTaM TPEJIaraloTcs JUIsl BBIMOIHEHUSI TBOPUYECKHUE, KOHCTPYKTOPCKUE M HCCIEAOBATEIb-
CKHeE 33J1aHUsl, YTTIyOJISIoNMe U paCIIUPSIONIIe JEKIIMOHHBIN MaTepual, pa3BUBAIOIINe NTHHOBA-
[IMOHHOE MBINIUICHUE U (paHTa3uI0. 3aJaHUsl OCHOBAHBI HA COBPEMEHHOW TEXHOJIOTHH TBOPUYECTBA
— Teopuu perieHus nooperarenbekux 3aaa4d (TPU3), u pe3ynbTaTsl BHITOTHEHUS ITUX 3a1aHUN
00CYXTar0TCsl Ha CIEAYIONIEH JIEKIINH JIM CEMUHAPCKOM 3aHSTHH.

KoMneTeHTHOCTHBIN MOAX0J B paMKax MPEnoJaBaHusl IUCLUUIUIMHBI PEAlN3yeTcsl B HC-
MOJIb30BAaHWU MHTEPAKTUBHBIX TEXHOJOTUW M aKTUBHBIX METOJOB (pa300p KOHKPETHBIX CHUTya-
IIUH, TUCKYCCHsI, BHITTOJIHEHNE TBOPUYECKHX 3a/IaHUI) B COUETAHUU C BHEAYIUTOPHON pabOTOM.

NudopmaninoHHbie TEXHOJIOTHH, IPUMEHSIEMbIe TTPU U3yUYE€HUU JUCIUTIINHBI: UCIIONb30-
BaHHE WH(OPMAIMOHHBIX PECYpPCOB, IOCTYMHBIX B HMH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu Mnatepuer. MudopmaimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUU TIPEJICTABIICHBI TAaK)Ke Cpe-
JI0M MOIyNbHOTO AuHammudeckoro o0ydenuss Moodle. Ha caiite Moodle KyOI'Y co3man anek-
TpoHHBIA Kypc «MonekynspHas ¢usuka niass OTDy» mis obecrieueHUss UHTEPHET-TIOIACPIKKHI
oOydenus. CTyIeHTaM JIOCTYIHBI CIEAYIOIUE Yy4eOHO-METOINYECKUE MaTEepHUalbl B AJIEKTPOH-
HOM BHJIE€: KOHCTIIEKTHI JICKIIUNA, MPUMEPHI PEIICHUS 3a]1a4, ONMMCAHUS J1ab0paTOPHBIX paboT C pe-
KOMEHJAIMSIMH M0 UX O(OPMIIEHUIO U 3alIWTe, TECTHI, 3aaHUSI K CEMUHAPCKUM 3aHSATHUSM, Tie-
peyHu y4eOHOH JUTepaTypbl M IK3aMEHAIMOHHBIX BOMPOCOB, MH(MOpMAIUS O palMOHAIBHBIX
npuéMax 3aloMUHAHUS YUeOHOro MaTepuaia u OBICTPOMY KOHCTIEKTUPOBAHUIO, MaTEPUAIIBI JJIst
Pa3BUTHS TBOPUECKHUX CIIOCOOHOCTEH.

AnanTuBHBIE 00pa30BaTENbHBIEC TEXHOJIOTUN, TPUMEHSIEMbIEC PU U3YYCHUH TUCITUTUINHBI
— JUIS JTUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS MPETyCMOTpPEHA OpPTraHMU3aIus KOH-
CyJIbTALIMM C UCTIOIB30BAHUEM JIEKTPOHHOM MOYTHI.


http://moodle.kubsu.ru/

4. OneHo4YHbIe CPeACTBA IJIsl TEKYLIero KOHTPOJIS yCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluu

OrneHouHbIE CpeACcTBaA MpeIHAa3HAUYEHbl AJII KOHTPOJIL M OLIEHKU 00pa3oBaTeIbHBIX JO-
CTIDKEHHH 00YyYaroluXcsi, OCBOMBIINX MPOrpamMMy yu4eOHOH qucuuIuMHbl «MomnekynsipHas (u-
3UKa».

OneHouHbIEe CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaT€pHAalIbl JUIsl IPOBEIECHUS TEKYLIero
KOHTPOJIsl B (hOpME KOHTPOJIBHBIX BONPOCOB JJIsl YCTHOIO OIPOCa, TECTOBBIX 3aJaHUM, KOH-
TPOJIBHBIX PabOT, TBOPYECKHUX 3aJaHUN JJISI CAMOCTOSITEILHON paObOThl U MPOMEKYTOYHOM aT-
TecTalMu B JOpMe BOINPOCOB K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB JJIf TEKYIIeil U NMPOMEKYTOYHOM aTTecTaluu

KO}:{ 1 HAMMCHOBAHUC

HanmeHoBaHUE OLICHOYHOTO CpeACTBa

Ne Pesynprarel 00y4eHus
HMHIUKAaTOpa . [IpomexyTouHas
n/m (B cooTBeTcTBHH C II. 1.4) Texymuii KOHTPOIB
(B cooTBeTcTBHH C 1I. 1.4) aTTeCTaNus
OIIK-1.2. [IpumensieT 3HaHUSA | 3HAET TEOPETHICCKHIE OCHO- Bomnpocsr 1-65 mis Bompocs! Ha
€CTECTBEHHBIX HayK B HHXKe- BBI, TIOHATHSL, 3aKOHBI M METO- | YCTHOTO OIIpOca. JK3ameHe 1-22.
HEPHOH MpaKTHKE IPOEKTHPO- | AbI UCCIEIOBAaHUN MOJIEKY-
BaHMs OMOTEXHUIECKUX CH- JSIPHOH (DU3UKH; TPAHUIIBI
1 | creM M MEANIMHCKUX M3JEIUH | MPUMEHUMOCTH (PU3NIECKUX
MOJIeNIe U TeOpuil, UCTIONb3Y-
€MBIX JUIS OIIMCAHUS CBOUCTB
BEIIIECTB Ha MOJICKYJISIPHOM
YpOBHE.
OIIK-1.2. [IpuMensier 3HaHU | YMeeT IPUMEHSTh 3HAHUS TBopueckue 3aganus | -
€CTECTBCHHBIX HAyK B UHXKE- €CTECTBCHHBIX HayK B UHXKE- 1-17 nnsa camocTtos-
2 | HEepHOW IpaKTHKE MPOEKTUPO- | HEPHOMU NPaKTUKE ISl pellie- TEJILHOM PaboTHI.
BaHMs OMOTEXHUIECKUX CH- HUSI €CTECTBEHHO-HAYUHBIX U
CTEM M MEIMLMHCKHX M3CNHN | TEXHUYECKHX 3a]ad.
OIIK-1.2. IIpumeHseT 3HAHUS Biageet HaBBIKAMU U METO- Tectsr 1-4. -
€CTECTBEHHBIX HayK B MHXKe- JlaMH peleHus 3a1ad 1o oc- Konrponbusie pado-
3 | HepHOW IpaKTHKE MPOSKTHPO- | HOBHBIM pa3zeiaM MOJIEKY- ThI 1-4.

BaHUs OMOTEXHUYECKUX CH-
CTEM U MEIHUIMHCKUX U3IEIIHI

TSAPHOU (QU3UKH.

ﬂOMaH.IHI/IC 3aJaHusl.

TumnoBbie KOHTPOJIbHDBIC 3aJaHUA UJIX MHBbIC MaTCPHUAJIbI, HQOﬁXOI[I/IMbIe AJIA OHECHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (]/IJ'II/I) OonbITa 1€ATEJIBHOCTH, XaPAKTCPU3YIOIIHUX 3TAIIbI

(popMHpOBaHUSI KOMIIETCHIIHI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

Konmponsusie 6onpocwt 01s ycmmnozo onpoca no pazoenam y4ednoii npozpammol

Pa3zoen 1. Hoeanovnvwii 2a3.

NN R W

. Kakue ¢pusnueckne Moaenu UCHob3yeT MOJIEKyspHas pusuka?
. OxapakTtepu3yiiTe MeTo/1bl ONUCaHUs PUINYECKUX CUCTEM B MOJIEKYISIpHON (hH3HKeE.
. Onummure nNpoCTEMIIYI0 MOJIEND BEILIECTBA — UCAJIBHBIN ras3.
. UeM oTIM4ar0TCs KpUCTANIMYECKUE Tela OT aMOPHBIX?

. KakoB ¢u3uueckuit cMbIci MOCTOSSHHONW ABoraipo?

. B uéM 3akirodaeTcst MOJIEKyJIIPHO-KUHETUYECKOE TOJIKOBAaHUE JIaBJIEHUs raza’?
. 3anumuTe Bce (POpMYJIbI IS Ta30BBIX 3aKOHOB.

8. Ilouemy konebarenbHas CTeNeHb CBOOOMBI 00JIaaeT BIBOE OONBIICH dHEprUeh, yemM
nocTynarenpHasi U BpamaTenbHas?

9. Kakue ynpoiieHus nenaauch Npy BbIBojie 6apoMeTpruueckoi GopMyibl?

10. Kak MO>XHO TpUOIHU3UTENHHO OIICHUTH BBICOTY aTMOC(EpPHI?
11. O6bsicaute pusnueckuit cMmbicn pacnpenenenus bonpimana. Kak cBsizaHo 310 pac-
npezeneHue u 6apomerpuueckas Gopmyna?




12. KakoB ¢pu3nveckuii CMbICI (DYHKIIUU pACTIPESTICHIS MOJICKYJI IO CKOPOCTSIM?
Pazoen 2. Henenusa nepenoca 6 2azax.

13. YUto Takoe BaKkyyMm B TEXHHYECKOM CMbICIIE?

14. [IpuBeauTe mpUMEpPHI UCIIOJIH30BAHUS BaKyyMa B TEXHUUECKUX YCTPOHCTBAX.

15. B ué™m cymHocTh siBjieHu# nepeHoca? KakoBbl OHU U MIPU KaKUX YCIOBUSIX BO3ZHUKa-
10T?

16. [Touemy nuddy3us KHUAKOCTEH MPOUCXOIUT 3HAYMTEIBHO MeJIeHHee, YeM auddy-
3us1 ra3oB?

17. Yto Ha3zwBaroT K03 dunmrenToM auddy3un (BI3KOCTH, TerionpoBogHoct)? OT Ka-
KHX [1apaMEeTPOB OH 3aBUCHUT JJIs ra30B?

18. ITouemy Bo Bcex hopmysiax s SBJICHHH MEPEHOCA CTOUT 3HAK «MUHYC»?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpATyphI?

Pa3zoen 3. Tepmoounamuxa.

20. Pa3bsicHUTE MOHATHE CTALIMOHAPHOTO COCTOSIHUSL. UTO HA3bIBAIOT 3aKPHITOM U OTKPHI-
TOM cuctemaMu?

21. Yro Takoe BHYTPEHHSSI SHEPTUs UJI€AIBHOIO T'a3a, U IPU KaKUX YCJIOBUAX OHA MOXKET
U3MEHUTHCSA?

22. Jlaite ompejeiieHuEe TEIUIOEMKOCTH Tela M yJIEIbHOW (MOJISIPHOM) TEII0OEMKOCTU
BEIIIECTBA.

23. Ilouemy TeroémkocTh Cp Ooubie Termmoémkoctu Cy?

24. YT1O MpOUCXOIUT C TEMIEpaTypoi ra3a, i OH pacIIupsIeTCsl IPU MOCTOSIHHOM JlaB-
JaeHuu?

25. Yto npoucxoauT ¢ TeMIepaTypoil rasa, iy OH pacuupsieTcs aauadaTuyecku?

26. B nuzenbHOM ABUTraresie BO3AYyX MOJBEPraeTcsi OU€Hb CUIBHOMY U OBICTPOMY CXKa-
Tuto. s yero ato aenaercs?

27. Korna coepiaercss 060bIas padoTa: mpu MU30TEPMUUYECKOM HIIM aquabaTHIECKOM
pacuipeHut ra3a ot ooséma V1 10 oovema Vo?

28. [Touemy Bce peanbHbIE MPOIECCH HEOOPATHUMBI?

29. Yto Takoe sHTponusa? Kakas CBA3b SHTPOIIMHM CO BTOPBIM M TPETHUM 3aKOHAMHU TEP-
MOJIMHAMUKH? YKaXKUTE CBSI3b SHTPONHHU C TEPMOJAMHAMUYECKON BEPOSITHOCTHIO.

30. Moxet a1 SHTponus yObIBaTh: a) B 3aMKHYTOM cucteMe; 0) B He3aMKHYTO# cucteme?

31. O0psacHUTE pabOTy TEMJIOBOM MAIUHBI, UCHOJB3YS AMATPAMMY LUKIMYECKOTO MPO-
1ecca. 3aueM TeMI0BOM MalliHe HY)KeH «XOJOJUIIbHUKY»?

32. [loueMy aBurareiau BHyTpeHHero cropanus umerot 6oinee Boicokuii KIIJI, uem mapo-
BbI€ MAIINHbI?

33. Kak u3zmenutcs KII/] nukna KapHo, ecnu temreparypbl HarpeBaTesst U XOJIOJUIbHU-
Ka OJTHOBPEMEHHO YBEJIUYUTh (YMEHBIUINTD) Ha OJJMHAKOBYIO BenUunuHy AT?

34. Ha rpaduke mukia KapHo mokaxute y4acTkd, Ha KOTOPOM ra3 caMm coBepIiaeT pado-
Ty, ¥ YUaCTKH, IJIe HaJl Ta30M coBepuIaeTcs paboTa.

35. Kakue KOHCTPYKIUHU «BEYHBIX JBUTATENEH» «CO3/1aHbl» MO 3aKOHAM MOJEKYJISpHOU
buzukn?

Pa3zoen 4. Peanvnuie 2azwl, Hcuoxkocmu u meepovie meJd.

36. O6wsicaute ¢ Touku 3peHus MKT: a) BO3MOXXHOCTB C)KaTHs Tesla MOJ JIaBJICHUEM;
0) HEBO3MOXKHOCTh OECKOHEUHOTO C)KAaTHs TeJl; B) pacUIMpeHue Tela IpU HarpeBaHHH; I') pac-
TBOpPEHHE COJIM B BOJIE; 1) TEKYUYECTh )KUJKOCTU U COXpaHeHUe (POpMbI TBEPIBIMU TETAMH.

37. Uem OTIIMYAIOTCS peabHBIE Ta3bl OT UJI€ANbHbBIX?



38. U3 kakux NpeanocbuIoK BHIBOAUTCS ypaBHeHUE Ban-nep-Baansca?

39. O0bscHUTE pa3nuyhe SKCICPUMEHTAIBHBIX U30TEPM U U30TE€PM, COOTBETCTBYIOIIUX
ypaBHeHut0 Ban-nep-Baanbca.

40. YTO mpOMCXOIUT C HACBIIICHHBIM MapoM: a) MPU yMEHBIIEHUH ero 00béma; 0) mpu
yBEJIMYEHUH ero 00bEMa; B) PH MOHUKEHUH TEMIIEPATYPBI; I') IPU HOBBIILIEHUN TeMIEepaTypbl?

41. B KaKuX TEXHUYECKUX YCTPONCTBAX MCIIOJIB3YIOTCS METAaCTAOMIbHBIE COCTOSIHUS?

42. MoxHO J1H, CkMMas BOASHOM map npu temmepatype 150 °C, npeBpaTuth €ro B BOay?
JlaiiTe mosicHeHUs.

43. KakoBa cymnocTtb 3 dexra J[xoyns — Tomcona? Korma on monoxutenen? Orpuria-
TeJeH?

44, Kakx M0O>xHO HCII01630BaTh 3 dext [xoymns — TomcoHa st CKMKSHHS Ta30B?

45. Kak OmbITHBIM ITyTEM OMPEACTUTh KOAPPHUIUEHT MOBEPXHOCTHOTO HATSKEHHS HKHI-
Koctu?

46. Kakyro ®HUIKOCTh MOKHO HAJIUTh B CTaKaH BBILIE €0 Kpaén?

47. Yro mpou3ouuio Obl ¢ )KUIAKOCTBIO, HAIUTOM B COCY/, HAXOIAIIENHCS HA UCKYCCTBEH-
HOM CITyTHUKE 3emin?

48. IloueMy y BceX BEIIECTB MOBEPXHOCTHOE HATSKEHHE YMEHBIACTCS C YBEJIUYEHUEM
TeMIepaTypbl?

49. )Kunkue nekapcTBa yacTo OTMEPSIOT KAIUIIMU. SIBIIsieTCs JIM 3TO 1I0CTaTOYHO TOYHOM
Mepoit?

50. Yto npenacTaBisfoT coO0H MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA U I[I€ OHU MCIIOJIb3Y-
1otcs?

51. OT yero 3aBUCHUT BBICOTA MOJHATHS CMAYUBAIOILEH KUAKOCTH B Kanuyuisipe?

52. Ykaxxute npuMepbl KaMWUISIPHBIX SBJICHUM.

53. Yem omiIM4al0TCsA KPUCTANIMYECKUE TeIa OT aMOpHBIX?

54. B uéM 3axiirouaeTcsi aHu30TPOIHUS KPUCTAIIIOB?

55. Bce MeTamibl UMEIOT KPUCTANIMYECKYIO CTPYKTYpPY, OJTHAKO CBOWCTBO aHU30TPOIINH
B MEXaHUYECKHX, TEIJIOBBIX U AIEKTPUUECKUX SBJICHUSIX Y METANIOB Ha MPAKTUKE MPOSBISAETCS
oueHb penko. [Touemy?

56. Kak MoxHO Ki1accuuuupoBaTh KpUCTaIbl?

57. Kakas 3aBUCHUMOCTb CYLIECTBYET MEXKAY KO PUIMEHTaMH JIMHEHHOTO 1 00BEMHOTO
pactmupenus? Kak e€ nokazats?

58. Urto Takoe «OMMETaD) U TJIe OH PUMEHSETCs?

59. Kak nomyuuts 3akoH [lrononra u IITH, ncnonp3ys Ki1acCUYECKyr0 TEOPHUIO TEIIIOEM-
KocTu?

60. BemiecTtBo B 0OJHOM CcOCyZA€ HaXOIMUTCS B KMJIKOM M TBEpAOM cocTosHuu. [louemy
IIPY HarpeBaHMUHU ATON CMECH €€ TeMIiepaTypa He IOAHUMAETCs?

61. Yem ornmuaetcs (a3oBbIi nepexoa NEpBOro pojaa oT (a3oBoOro mepexoja BTOPOIo
pona?

62. IlpuBenute npumepsl pa3oBbIX NEPEXOOB IEPBOTO U BTOPOTO poja.

63. [louemy 3a camoETOM, JIETSAIINUM Ha OOJIBILION BBICOTE, BOSHUKAET 00IauHbIi cren’?

64. Ilouemy BO BpeMs CHEromnaja TeMneparypa Bo3lyxa OObIYHO MOBBIIIAETCS?

65. O kakux (U3NYECKUX XapaKTePHCTUKAX BEIECTBA MOXKHO y3HaTh M3 (a3oBOU aua-
rpaMMbl COCTOSIHUSA?
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Tecmul no pazoenam yueoHoii OucyunIUHb

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 COOTBETCTBOBAaThL 3aBU- Puc. 1 Puc. 2

cuMocCTH 00beMa raza OT TEMIIEPATYPhI 711 TAKOTO IIpoliecca.
(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), eciiid Obl €ro CXKaTh JI0 TaKOM CTeleHH, YTOObl MOJIEKYJIbI Kacaluch JIPyr
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 u3MeHHUTCs aBJI€HHE UCAIbHOTO ra3a 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 MacChl MOJIEKYII ra3a BO BTOPOM COCY-
ne. Uemy paBHO OTHOILIEHHUE JABJICHUS r'a3a B IIEPBOM COCYJE K JIABJICHUIO 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 TeMIIepaTyp, HO B/IBOE OOJIbIIEH AJITMHBI M BBOE OONbIIEro paguyca?

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

2. WneanpHblil Ta3 COBEPIUMI M30TEPMUYECKUI IPOLECC, B PE3YJIbTaTE KOTOPOTO €ro
JlaBJIEHUE BO3pOCIO B n pa3. Kak ¥ BO CKOJIBKO Pa3 M3MEHWIACh CPEIHssl AJUHA CBOOOJHOIO
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 €IMHHILY BPEMEHHU OT aOCOJIOTHON TeMmIlepaTyphl MJCalbHOIO ra3a, €ciii ras3 co-
BEpLIaeT N30XOPUUYECKUI ITporecc?

AA~T,v~2UJT. B.A~~T, v~UT. B.A=const,v~T. T.A~1T,v=const.
4. Cpennsii CKOPOCTb MOJIEKYJ BO3JAyXa MpPH HOPMAJIbHBIX YCJIOBHUSX 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 HUCTOYHUKOM TEIUJIOBBIX MOTEPH B JIOME SABIISIIOTCSA OKHA. Bhiumciure Ten-
JIOBOM MOTOK B €IMHUILY BPEMEHH Y€pe3 CTEKISIHHOE OKHO IUIOMaAbio 2 M X 1,5 M TOIIIMHON
3 MM, eci TeMIepaTypbl BHYTPEHHEH U BHEUTHEW MOBEPXHOCTH CTEKJIa PaBHBI COOTBETCTBEHHO

15 °C u 14 °C. Koapuument termonpooanoctu crekia pasex 0,84 Br/(m-K).
(15 Bt. 34 Bt. 105 BT. 840 BT. 27 kBT)
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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
nepexoje u3 coctosHus 1 B coctosinue 27 100
(100 dox. 150 dox. 200 dox. 250 Jox. 300 d:x.)
2. Kakum BbIpaK€HUEM OIpeessieTCs] BHYTPEHHSS SHEP- 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 U30TepMUUICCKOM (A1)
u aguabaTryeckoM (Az) ero pacummpeHnn. HaganbHble COCTOSHUS U KOHEYHBIE 00BEMbI OJTMHA-
KOBBI.

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

4. Ha nuarpammax Ne 1 u Ne 2 mpezacraBieHsl iBa No 1 No 2
mporecca W3MEHEHHUSl COCTOSHUS HJCaIbHOrO Taza. B = =
MEPBOM M BO BTOPOM CJIydae BHYTPEHHSISI SHEPIus ra3a B 2 N1 2 N2
HCXOJHOM cocTossHMM M onuHaxoBa. KakoBo cooTHoIIe- M
HUE MEXIy 3Ha4eHHSIMH KoiudecTBa TeruioThl 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 ¢ He3aBucsmel oT TeMieparypsl TerioeMkocTeio C = 20 J[x/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 YBEIMUYMBAETCS CPEJHEE PACCTOSHUE MEXIY MOJEKyJaMu
BOJIbI ITPU MIEPEXOJI€ BOIBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE P HOPMaJIbHOM JIaBICHUU?

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

2. Kak n3MeHNTCS JaBJIeHNE HACBILIEHHOIO MTapa MpU U30TEPMUYECKOM YMEHBILIEHUHU €TI0
oobema? (YBeauuurcs. YMenbiutcs. He uamenurcs.)

3. IIpu morpy>xeHuu B )KUJIKOCTb KaMWUIAPHON CTEKISIHHOM TpyOKHM ypOBEHB JKUAKOCTH
B HEl MOJHSJICS Ha 4 MM HaJ YPOBHEM XXUAKOCTU B cocyne. KakoBa BbicOoTa Mo beMa YpPOBHS
TOM e KHJIKOCTH B CTEKJITHHON TpyOKe ¢ 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 Jltononra u IITu, HallTH yJenbHYIO TEMJIO0EMKOCTh Kene3a (Mo-
JsipHas Macca skenesa paHa M = 0,056 kr/moub).

(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. OnieHute, CKOIBKO MOJIEKYJT BBl BJIBIXA€TE, €CIIM MPU OAHOM BJOX€ moiydaete | 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 monexyn kucnopona u 2 Mons Bogoposa. HaiTi 1aBnenye cMecH rasos.
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4. Tlonarast TemMIiepatypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEEIIUTh, HA KAKOH BBICOTE HAJl YPOBHEM MOPS MJIOTHOCTH 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 pu Temneparype T, — B COOTBETCTBHH C KIIACCHYECKUM 3aKOHOM paBHOpACIPEIEICHUS, —
Ha OJIHY: a) IOCTYMATEIbHYIO CTENEHb CBOOOIBI; 0) BpallaTeIbHYIO CTEIIEHb CBOOO/IBI; B) KOJIe-
OaTeNbHYIO CTETICHb CBOOOIbI?

KonTpoabHas padora 2. SIBjieHusi mepeHoca B ra3ax.

1. Haiftu koappuuuent nuddy3un Bogopoaa Ipyu HOPMAIbHBIX YCIOBUAX, €CIU CPEIHSSA
JUITMHA CBOOOHOTO MpoOera MOJIEKYI TPH ATHX YCIoBUsAX paBHa 0,16 MKM.

2. Onpenenuthb CpeIHIO JUIMHY CBOOOJHOIO MpoOera MoJIeKyJl a30Ta IIpU TeMIlepaType
27 °C u nasnenuu 300 ITa. JlnameTp MOEKYIbI a30Ta IPUHATH PaBHBIM 0,3 HM.

3. Kakoe mpefenbHOe YHCIO MOJEKyN rasa J0MkHO Haxoautes B 1 cm® chepuueckoro
cocyza, nuameTp Kotoporo paseH 50 cM, 4TOOBI MOJIEKYJBI HE CTAIKUBAIKUCH JIPYr C APYyrom?
JlnameTp MoJeKyIIbl ra3a NpuHATH paBHbIM 0,3 HM.

4. Yepe3 UMIUHAPUYECKUI METAJUIMYECKUN CTEPKEHb IIPU Pa3HOCTU TEMIIEPATYp Y €ro
koHIOB AT 3a 1 ¢ ocymiectBisercs nepeaada koiaudecrsa temiaorel 8 Jx. Kakoe komuuectBo
TEIUIOTHI OyzeT mepeaaHo 3a 1 ¢ uepes3 CTep)KeHb U3 TAKOIo jK€ MaTepuana U JUIMHBL, HO MpU
pasHoctu temmnepatryp 2-AT u BaBoe OoJiblieM pagnyce CTepKHs?

5. M neanbHbI ra3 cOBEPIINI U30XOPUUECKUN MPOLIECC, B PE3YyIbTaTe KOTOPOTO €ro J1aB-
JIeHHe BO3pociio B N pa3. Kak 1 BO CKOJIBKO pa3 U3MEHUIIOCH CPEIHEE YHCIIO CTOJIKHOBEHUH KakK-
JIO MOJIEKYJIBI B €IMHUILY BPEMEHU?

KonTpoabHas padora 3. Tepmogunamuka.

1. Temnepatypa 1 Mousl uaeaqbHOIO ra3a ¢ U3BECTHBIM I10Ka3aTesaeM aaualdaThl ¥ MOBbI-
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 MeanbHOro rasa B nepeMeHHsix p,V u T,
€CJIM U3BECTHBI €0 MoJisipHbIe TerioeMKocTd Cp u 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 ke BenuuuHy. OTBeT 000CHO-
BaTh.

5. Beipa3utb MonsipHy0 n300apudecKyro TernoeMKocTh Cp yepes 3BECTHBIN MOKa3aTelb
anuabarsl v.

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

1. Onenurte, Kaky0 IPUMEPHO TOJIIMHY UM Obl CIOM JKUIKOrO BO3/AyXa Ha 3eMHOM
MOBEPXHOCTHU IIPU OXJIAKIEHUU 3€MJIM U KOHIEHCALUN BCErO BO3yXa?

2. Ilpu noxbeme U3 BOJBI MPOBOJIOYHONW paMKU oOpa3yercs IJIEHKa IIUPUHOUW 5 CM.
Onpenenure MUHUMAJIBHOE 3HAYEHUE CHJIBI, IPUIIOKEHHONW K PaMKe, IIPU KOTOPOl MOXKET IIpo-
W30MTH pa3pbIB BOAsSHOW MiieHKU. KoaduiueHT NmOoBEepXHOCTHOTO HATSDKEHHS BOJIbI PaBEH
0,07 H/m.

3. Kak MOHO nepeBecTH HACBIICHHBIN I1ap B HEHECHIIICHHBIN?

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 TommuHoi 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, BeAyIUi CEMMHAPCKHUE 3aHATUA, A pabOThl B ayJUTOPUU U Ui 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 ocuoee TPH3 (Koncmpykmopckoil u mexHUUecKou
HANPAGIEHHOCMU) 01 CAMOCHOAMENbHOI PAdOmbl

s BemonHenuss TPU3-3apanuii cTyaeHTaM HEOOXOIMMO MMETh HaudalbHbIE 3HAHUSA O
TPU3. JIns 3TOro peKOMEHAYyeTCs CaMOCTOSITENIbHO: 1) M3y4uTh JIEKTPOHHYIO KHUTY «BBee-
nue B TPU3. OcHoBHble mousaTus u nmoaxoaed»y (http://www.altshuller.ru/e-books/); 2) usyunutsb
marepuainsl Bukunemun (http://ru.wikipedia.org/wiki/), Haunnas co cimoa «TPU3»; 3) mpouectsb
kHuru no TPU3 u3 6ubnuorexku Kyol'Y; 4) nocerurs coorsercrBytomue TPU3-caidThl.

1. I'a3-paboTHHK.

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-
nutces 3Heprus.) [lpuBenure npumepsl yCTpOICTB, B KOTOPbIX pado4yMM OpraHOM SIBJISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opran u3 raza?

2. BbicoTa 31aHus.

Kak u3meputhb BbICOTY 3/1aHUs ¢ oMolsio 6apomerpa? Mcnonb3ysa uzectusiii B TPU3
meton PoOunszona Kpy3o, BBISIBUTE CKpBITHIE (HEOYEBHIIHBIC, HOBBIE) CBOWCTBA OapoMmeTpa U
npemoxute 10 pa3HbIX crocoOoB ompezaeneHus: BbICOThI 31anus. [lo kmoueBbiM cioBam «Kak
U3MEPUTH BBICOTY 3/IaHUS C TIOMOIIBIO OapomeTpa?» HalanuTe penieHus 3Toi 3anaun B HTepHe-
T€ U CPABHUTE UX CO CBOMMU PEIICHUSIMHU.

3. IlpubGopsbl 1J1s1 U3BMEpPEeHUs 1aBJIEHUs.

B «cunbHBIX» M300peTeHMsIX Bcerja NMpUMEHsoTcs ¢usndeckue >3pdextsl. Uto Takoe
«pusnueckuit 3pdpext»? B TPU3 cymecTByeT cnenuain3upoBaHHbIA yKazareidb (U3NYECKUX
3 dexToB U sABIeHUN 1 n3obperarenet. [To marepuanam cetu HTepHET M3yuuTe pazinyHble
KOHCTPYKIUHU NPUOOPOB /ISl U3MEPEHUs JaBJICHUs: MAaHOMETP, AMPPepeHInanbHbIi MAaHOMETP,
BaKyyMMETp, OapomeTp, JaTyuku JaBieHus. CocTaBbTe CIUCOK (PU3MUecKuX 3PPeKToB, 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 YCTPOICTB U TEXHOJOTUI C UCIOJIIb30BAaHUEM BAKYYyMa.

5. HeHbIOTOHOBCKAS KMIKOCTh.

B HHrepHeTe nOCMOTpPUTE BUAECO SKCIEPUMEHTOB C HEHBIOTOHOBCKOW KXUAKOCTBIO.
Chopmynupyiite «pusudeckoe NpoTUBOpeUne» AJii HEHbIOTOHOBCKOM kujkoctu. Kakum cro-
co0OM pasperaeTcs 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 npuMeHsoTCs TeIIoBble TPYOKU?

7. TennoBoi 1uox.

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

Hcnonb3ys BelIeCTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIE, «KOTIEEUHBIC»
pecypchl BELIECTBa), CKOHCTPYUPYITE U U3rOTOBBTE CAMOJIENIbHBIN KaIOpUMETP 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 JABUIATENIAX HCIIOIB30BAIOCH TBEPLOE 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 nacrosee Bpems 0osblioe BHUMaHHUE YIENSAETCS HKOJOTHYECKH YUCTHIM albTepHa-
TUBHBIM HCTOYHHMKAM SHEPruM (BMECTO CkMraHus HedrenpoaykToB). Tak, Hampumep, i I0-
JIy4EHHUs DJIEKTPUUECTBA MOKHO UCIIOJIB30BAaTh SJHEPTUIO0 MOPCKUX BOJIH. B OIHOM M3 TaKMX KOH-
CTPYKILIMH 3JIEKTPOreHepaTop ¢ BO3AYLIHON TypOUHOM 3aKpersiéH 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 TaKasl yCTaHOBKa uMeeT HexocTtatok — Hu3kui KIIJI, Tax
KaK OCb I'€HEepaTopa BpalacTCs ¢ OCTAHOBKaMHU TO B OJIHY, TO B Ipyrylo cTopoHy. Kak cnenatsb
TakK, 9TOOBI OCh JEKTPOTEHEPATOPa BPAI[AJIach TOJIBKO B OJIHY CTOPOHY HE3aBHCUMO OT HAIPaB-
JeHus ABWXKEeHMs Bo3ayxa B Tpyoe? B TPU3 cymecTByoT pa3nuuHble HHPOPMALMOHHbIE (DOH-
16, B 4acTHOCTH, (PoHA reomerpuyeckux 3¢ddekron. Pazpaboraiite Takyl0 reoMeTpuyecKyro
dopmy jonaTku TYpOMHBI, KOTOpas Obl oOecreunBana BpaleHlue poTopa TypOUHbI TOJIBKO B OJ1-
HOM HaIpaBJICHUU NP MU3MEHEHUM HAIPaBIICHUS «BETpa» Ha MPOTHUBOIOJIOKHOE. V3roToBbTE
MakKeT TaKoi TypOuHBI U3 OyMaru 1 poBepbTe CBOE TEXHUUECKOE PeLICHHE.

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-
MOHO, y Bac Oyzner HeckoibKko BapuaHTOB oceil. KakuM COCTOSIHUSAM BellecTBa COOTBETCTBYET
«HOJIIb», 00JIaCTh OTPUIATEIBHBIX U MAKCUMAJIBHO MOJIOXKHUTENIbHBIX 3HaUEHUI?

12. Mukpockon u3 Kamji BOJbl.

B 00b14HOM MUKpOCKOIE JMH3bI U3rOTOBJIEHBI U3 cTekia. [Ipunymaiite, kak U3rOTOBUTH
MHUKPOCKOII U3 Karui BoAbl? [103BosIsieT a1 yBenMUYeHHEe 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 pasnen o 3akoHax pa3BUTHS
TEXHUUYECKUX cucTeM. KakuM 3aKk0OHaM COOTBETCTBYET TaKOH MHUKPOCKOIT?

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. «I1y3pIpbKOBbBI€» TE€XHOJIOTHH.

Hcnonb3ysl MOMCKOBBIE CUCTEMBI B CeTH VHTEpHET, pacCMOTpUTE pa3iINYHbIE TEXHOJIO-
UM UCTIOJIb30BaHMSI My3bIPbKOB B TEXHHUKE M OBITY: (prioTanus, 6apOooTax, spaudT, BE3UKYISAp-
HBII MTPOLIECC, My3bIPbKOBAsi TEXHOJIOTUS CTPYWHOM nedatu. Kakne 0CTOMHCTBAa M HENOCTATKH
UMEIOT NIEHOMAaTepHalibl: IEHOOETOH, IEHOMETAIl1, IEHOCTEKIIO, MeHoIacT, nopoioH? Kak ae-
JIaI0T Fa3UPOBAHHYIO BOJY, KYKYpPY3HbIE AJIOUKH, TOPUCTBIM IIOKOIAJ, Iy3bIPbKOBYIO TUIEHKY?
UYro takoe my3bIpbkoBas naHenb? Kak paboTaeT BO3AYIIHO-ITYy3bIpbKOBasl CTHpaibHasi MalIuHa?
Kakotii 3axkoH B TPU3 pekoMeHAYET HCTIONIb30BaTh «CMECH» BEIIECTBA C IIyCTOTOM?

15. Ily3bIpék rasza B KanuJuisipe.

Ecnn my3pipék Bo3ayxa momnagaeT B KalWUIAp C TEKYLIEH XHUIKOCTBIO, TO JBH)KEHUE
Kuakoctu npekpaiaercs. Hampumep, U-o0pa3Hblil BoAsiHONH MaHOMETp He OyAeT padoTath, ec-
JM BHYTPH TPYOKH OYAYyT HAXOIUTHCA My3BIPHKH BO3JlyXa ¢ pa3MepaMu OOJble 1uamerpa Tpyo-
KH. Y 4YeIoBeKa KPOBEHOCHBIM COCYJl TaKKE€ MOXKET MEPEKPBHITHCS BO3AYIIHON MPOOKOH — 3TO
Ha3bIBAaETCs BO3AYIIHOM (ra3oBoit) amOomiielt. OObSICHUTE NPUUMHY 3TOTO siBJeHus. Pemmre 3a-
Jnady npuéMoM oOpalieHus HCCIIe10BaTEeNbCKON 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 rpeOHbIe BUHTHI
CyIOB, Hacochl U TuApoTypOuHbl. B TPU3 cymectByer m3o0peraTenbCKkuii mpuéM «oOpaTHTh
Bpell B 110J1b3y». [loaToMy cocTaBbTe 2 criMcka: 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
ABorazapo. Uzonpomneccer (hopmynsl u rpadpukn). BeiBox 3akona Jlanerona. MomsipHas 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. BeiBog pacmpenenenus bosbimana. Omnbit
[Teppena no onpexaeneHuto ynciaa ABorajapo.

4. PacnpeneneHue MOJIEKYI ra3a o ckopoctsM (pacnpezaenenue Makcseia). @usnye-
CKUH CMBICT (QYHKIMH pactpeieieHus. Y ciaoBue HopMupoBku. Hanbornee BeposiTHast CKOPOCTh U
3HaYeHHne (QPyHKIMM paclpesieleHus Mpy 3Toi ckopocTH. DyHKIUS pacrpeeneHus 1l OTHOCHU-
TEIbHON CKOPOCTH. Y CIIOBHUS CYILIECTBOBAHUS aTMOC(eEphI TUIaHET.

5. DOddexTuBHBIE TMAMETP U CEYEHHE MOJIEKYIbl. BriBo popmyn 1 cpeHelt JIHHBL
cBOOOAHOrO IMpobera u yncia CTOJIKHOBEHUH U OLIEHKa MOpsi/iKa 3TUX BETUYMH. 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 MeXK Iy KOd(PUIIMeHTaMu 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. Kiaccuueckas Teopus TEITUIOEMKOCTH HI€IbHOTO Ta3a. MoJsipHas U yieJabHas Ter-
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. BeiBon Tpex gopmyn s anuabarel. CpaBHEHHE aana-
0aTUUYECKOT0 U M30TEPMUUYECKOTO TpoieccoB. BriBoa popmyn mist paboThl ra3a npu aguadbatu-
4ECKOM ITpOLECCE.

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

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

13. Pacder W3MEHEHHUs SHTPOIUH B IIpoIleccax MIeaTbHOT0 ra3a (Ipu MOCTOSIHHBIX 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. M3oTepmel peanbHoro rasa. Haceimennsiii nap. Kpurnueckoe 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. MeracraOunbHble cocTosiHUS. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baansca.

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

18. CBobGoanas »ueprus kak GpyHKIus coctostHus. Tpu hopMynupoBku i Ko3dduiim-
eHTa MoBepXxHOocTHOro HaTskeHus. OnbIT [1naro. 3aBucUMOCTh KO3 GUIIMEHTA TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha TpaHUIIE ABYX KHAKOCTEH W 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. Cummetpusi KpucTtayioB. 4 Tuma KpuctamwioB. Jledektsl B kpuctamiax. Kiaccuue-
CKasi TeOpUs TEIIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rostonra u [Itu n [xoynsa — Konmna.

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

Kpurepun oueHnBanusi pe3yibTaToB 00y4eHHU s

Onenka Kpurepuu onieHuBaHus 110 3K3aMeHy
OLICHKY «OTJIMYHO» 3acly>KUBaeT CTYACHT, OCBOMBIIMI 3HAHUS, yMe-
Bricoknii HUSI, KOMIIETEHIIMN U TEOPETUYECKU MaTepuan 0e3 mpoOesioB; BHIMOJ-
YPOBEHb «5» HUBIIMN BCE 33/1aHUs, MPEIYCMOTPEHHBIE YUeOHBIM IJIAHOM Ha BBICO-
(oTHMYHO) KOM Ka4eCTBEHHOM YPOBHE; IPAKTHUUECKHE HaBBIKU NMPOQPECCHOHAIBHO-
IO IPUMEHEHHUs] OCBOCHHBIX 3HAaHUH C(OPMHUPOBAHBI.
Cpenuii OLEHKY «XOpOLLO» 3aCIyKHBAET CTYJICHT, NPaKTH4ECKH NONHOCTbIO
ypoBeHb Ay OCBOUBILIUH 3HAHUS, YMEHHUS, KOMIETCHIIMM U TEOPETUUYECKUI MaTepu-
(xoporo) as, yueOHble 3aJaHusl HE OLIEHEHbl MaKCUMAaJIbHBIM YHUCIIOM OaijioB, B
OCHOBHOM c(hopMHUPOBaJI MPAKTUYECKHE HABBIKH.
ToporoBsiii OLEHKY «yIOBJIETBOPUTENILHO» 3ACIY;KUBACT CTYJIEHT, HaCTHHO C I1po-
YPOBCHb 3% OemamMM OCBOMBILIMI 3HAHUS, YMEHHsI, KOMIIETEHIIMH U TEOPETHUECKUI
- Marepuai, MHOTHE ydeOHbIE 3aJaHusl JTUOO HE BBIMIOJHIII, JIMOO OHHU
TeNbHO) OLIEHEHBl YHUCIOM OauioB OJIM3KMM K MHHHMMAIbHOMY, HEKOTOpbIE
MIPaKTUYECKHE HaBbIKU HE CPOPMHUPOBAHBI.
MUHUMAIBHBI | OLEHKY «HEYJOBIETBOPUTEIBHO) 3aCIIY)KMBAET CTYJIEHT, HE OCBOUBILNN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIUH U TEOPETUYECKUN Marepuall, yueOHbIe
(HeyIOBIIETBO- 3aJJaHMs HE BBIOJIHMII, IPAKTUYECKHE HABBIKU HE C(HOPMUPOBAHBI.
PHUTEIHHO)

OneHouHBbIE CPECTBA I MHBAJIUIOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710pO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

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

- [IpY TIPOBEJICHUH MPOIEYphl OLIECHUBAHUS PE3yIbTaTOB O0yYEHUS] MHBAIHUJIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
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CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYATBHBIMUA 0OCOOCHHOCTSIMH,

- Ip¥ HEOOXOAMMOCTH IS O0YUAIOUIUXCS C OTPAHHYEHHBIMUA BO3MOKHOCTSIMH 37I0OPOBBS
U WHBAJIHMJOB IPOIIEypa OICHUBAHUS PE3yIbTaTOB OOYUYEHHs MO JUCIUILIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TAIlOB.

[Iponenypa oneHUBaHUsI PE3yJbTATOB OO0YYCHHS WHBAIUAOB M JIUI] C OIPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/IOPOBbSI TIO AWCIHILTUHE (MOJYJIIO) MPEeAyCMaTpPUBACT MPEIOCTABICHUE WH-
dopmanuu B hopMax, aIalTHPOBAHHBIX K OTPAHUYCHUSIM UX 3JI0POBbS 1 BOCIIPUATHS HH(DOpMa-
UH:

J1J1st JIUT C HApYIICHUSIME 3PEHHS:

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. llepeyeHb yueOHOM JIUTEPATYPbI, HHPOPMALNMOHHBIX PECYPCOB U TEXHOJIOT Uil
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-
HbIil yHuBepcurer|, 2011. - 111 c. : un.

2. Cagennes, U.B. Kypc obmeit pusuku : yae6HOoe mocodue : B 3 1. T. 1 : Mexanuka. Moie-
kynapHas ¢wusuka / Casenmses W.B. - CII6. : Jlaws, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnewmkeBud, B.A. Kypc oOmell ¢uzuxu. MonekynspHast ¢usnka : ydyeOHUK / Aunemike-
Bud B.A. - M. : DUBMATJINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. MonekynspHas ¢usuka : yuebnoe nocoodue / A.K. Kuxoun, U.K. Kuxous. -
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. Hpomos, N.E. 3agaun mo obmeit ¢usuke : yuebnoe mocodbme / N.E. Upogos. - CaHkT-
[MerepOypr : Jlans, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CagenbeB, M.B. COopHUK BOMpOCOB M 3aj1ad mo oOuiei ¢usuke : 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 NEepUOAWYECKHE H3AAaHUS MO MPOQUITO
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 Gpusuka.
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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 Gpu3nueckux Hayk.
®usuka. PedeparuBnsiii xypuan. BUHUTU.

5.3. HHTepHeT-pecypchbl, B TOM 4HCJie COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOIMoTeuHbIe 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.proquest.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/

«Jlextopuym TBy http://www.lektorium.tv/

YuuBepcuterckas napopmarronnas 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 KaHAACKKMX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);

MunncTepcTBO HayKu U BhIcHIero oopasosanus Poccuiickoit denepanun

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

S.
6.

Ddenepanbublil moptan «Poccuiickoe odOpazoBanue» http://www.edu.ru/;
Nudopmanmonnas cucrtema «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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http://school-collection.edu.ru/

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 sHImKIone uu http://dic.academic.ru/;

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

14. 3akxononpoektr «O06 oOpa3oBanuu B Poccuiickori Deneparmmy. Bomnpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHbIE pecypChl

KyoI'y:

1. Cpena moxyibpHOTO AMHAMHYEcKoro o0y4enus http://moodle.kubsu.ru

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

3. bubnuoreka uHpOpMaMOHHBIX pecypcoB Kadenpbl MHPOPMAIIMOHHBIX 00pa3oBa-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

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

5. DnextpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl MHPOPMALMOHHBIX CHCTEM H
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 marepuaia u ero 3pQexTuBHOrO 3anmomMuHanus. MH-
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-
HOU pabome CTYIEHT JAO0JKEH UMETh:

1) KOHCIIEKT JIeKIUi B OyMa)XHOM MJIU 3JIEKTPOHHOM BUJIE;

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

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH PabdoTaTh B TEUEHUE CEMecTpa IO HU3Y4EHUIO
TEOPETUYECKOr0 MaTeprasa, OCBOCHUIO TUIIOBBIX IPUEMOB pELLIEHUs 3aj1a4d 1o (PU3UKe.

Camocmosmenvnaa paboma CONEPKUT CIENYIOIIUE BUIbI YUeOHOM AEATEIBHOCTH CTY-
JIEHTOB:

— TEOPETHYECKYI0 CaMOIIOATOTOBKY K Y4EOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOM
JUTEpaType;

— BBIMIOJTHEHHE JOMAIIHUX 33JaHUi (pelleHue TUITOBBIX 3a/1a4 [0 MOJISKYJIIPHON (U3UKe
Y BBINOJIHEHNE TBOPYECKUX 3a/laHU TEXHUYECKOW HAIIPAaBIEHHOCTH).

B ocBOoeHHMH TUCHMITUIMHBI MHBAJIUAAMHU U JUIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas paboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTENIBHOE pa3bsiCHEHNE YUeOHOro MaTrepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBJISIOTCS BaXXHBIM  (PakToOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJIy TpernoaaBaTeieM W O00yYaloIMMCS WHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.
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7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHue 1mo IuCuunJInHe

HanmenoBanue crienaabHBIX
MMOMEIICHUHN

OCHaIIIEHHOCTH CIIELMAIBHBIX
MOMEIIEHU

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00ecTIeUeHHS

Y4eOHbIe ayTUTOPUH AJISI IPOBETE-
HUS 3aHATHH JEKIIMOHHOTO THIIA

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

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AHTUBUpYCHasd 3amura oT «Jla-
Ooparopun Kacriepckoroy.

Y4eOHbIE ayIUTOPUH IS IPOBEIC-
HUS 3aHATUN CEMHUHAPCKOTO THIIA,
TPYIIIOBBIX U HHAWBUYaTbHBIX
KOHCYJIbTaIUH, TEKYIEro KOH-
TPOJI U IPOMEXYTOUHOII aTTecTa-
MK

Mebenn: yaeOHas MeOeb.
MarauTHo-MapKepHast JOCKa.
TexHnueckue cpeacTBa 00yUEHUS:
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 MPOCKTHPOBAHHS (BBIOIHEHUS
KYpPCOBBIX padoT)

(Y4eOHBIM TUTaHOM KypCOBBIE pabo-
TBI HE IIPETyCMOTPECHEL.)

Jliisa camocTosTeNbHOM paboThl 00yUYarOIIUXCsl MIPETYCMOTPEHBI TTOMEIICHHS, YKOMILIEK-
TOBaHHBIC CIECIUATN3UPOBAHHON MEOEIbI0, OCHANEHHBIC KOMIBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO TOJKIIOYEHHS K ceTu «VHTepHeT» U obecrneueHrneM J0CTyIa B 3JIEKTPOHHYIO HHDOP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHnoBanue noMenieHU 1
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcHaIIIEHHOCTDh ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
o0yJaromuxcs

HepequL JIJMIOCH3UOHHOI'O
nporpaMMHOTO obecrneueHus

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

Mebenb: yaeOHas MmeOeib
KoMmmexT cnennann3upoBaHHOR
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHNe: KOMIIbIOTEpHAs
TEXHHUKA C MOJKII0YEHUEM K WH-
(hopMaIIOHHO-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 (TIPOBOJTHOE
COeMHEeHNe U 6eCIpOBOIHOE CO-
enunenne 1o rexuHonorud Wi-Fi)

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

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 000py10BaHKe, o0ec-
MeYMBaIOIIee JOCTYI K CETH WH-
TEpHET (IIPOBOAHOE COCTUHEHHE U
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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