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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyebnas nucuumuiiHa «OCHOBBI MOJICKYJSPHOH (U3MKW» CTAaBUT CBOEH IICNIBIO
c(hOpMHUPOBATH y CTYJICHTOB 0a30BbIC TEOPETHUUCCKIE 3HAHUS 00 OCHOBHBIX SIBJICHUSX, TOHATHSIX,
MOJICJISAX, 3aKOHAX U METO/IaX MOJICKYJIAPHOH (DM3HKH, a TAK)KE JaTh HABBIKK PEIICHHS 3a7a4.

1.2 3agaun AUCHMILINHbBI

— HW3y4YeHUE TEOPETUUYECKHX OCHOB, IOHSATHH, 3aKOHOB M METOJIOB HCCIEAOBaHUI
MOJICKYJISIPHON (PU3HKHU;

— O3HAaKOMJICHHE C TpaHUIAMH TPUMEHUMOCTH (PH3WYECKUX MOJIEICH M TEOpuH,
UCTIOJIE3YEMBIX JIJISl OTIMCAHUSI CBOMCTB BEIIECTB HA MOJICKYJISIPHOM YPOBHE;

— OBJIQJICHWE HAaBBIKAMH W METOJAMH pEIICHUs 3aJad 110 OCHOBHBIM pasjeiiaM
MOJIEKYJISIPHON (PUBHKH;

— MpUOOPETeHHE YMEHHS  HWCIOJb30BaThb  3aKOHBl  (PU3UKK  JUISI  PEIICHHS
€CTECTBCHHOHAYYHBIX M TEXHUYECKHX 3a]1a4.

1.3 MecTo AuCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctmmumnaa «b1.0.13.02 OcHOBBI MOJIEKYIISIPHOI (PU3UKH» OTHOCHUTCS K 0053aTEIIbHON
yactu brnoka 1 "/{uctumnunel (Mogynu)" yuyebHoro miaHa HampasieHus noarorosku 11.03.01
Pamnorexnuka HanpaBieHHOCTH " PaguoTeXxHuUeckre CpeicTBa epeaadn, mpruemMa u 00padboTku
CHUTHAJIOB".

st yenemrHoro ycBoeHust qucuuiuinibl «b1.0.13.02 OcHOBBI MONEKYISIPHON (PHU3HKH
CTYIEHTBl JIOJDKHBI O0NagaTh 0a30BBIMU 3HAHUSMH W YMEHUSMHU [0 MPEIIIECTBYIOLUIUM
qucuurinHaM  «Marematudeckuil  aHanmsy, «MexaHuka», «AHaJIUTHYECKass TeOMETpHUs H
JTUHelHas anreopay.

«OCHOBBI MOJICKYJSIPHOM (DU3UKK» CIIYKUT OCHOBOH JUIsi TIOHHMMAHHS CICIHATBHBIX
JTUCIUILINH, U3ydaeMbix 1o HampasieHuto 11.03.01 PagnorexHuka xak B OakanaBpuare, Tak U
Jajiee B Maructparype u B acnupantype. CTyIeHT, OCBOMBIIUHN JaHHBIA KypcC, MOATOTOBJICH K
NEeSITENIbHOCTH, TpeOyrolel yriuy0iaeHHON (pyHIaMeHTalIbHOM U PO ECCHOHANIBHOMN MOATOTOBKH,
B TOM YHCJI€ K HAay4HO —HCCIIEJOBATEIbCKON, a MPH COYETAHMU OCBOEHUS JOIMOJHHUTEIBHON
00pa3oBaTenbHOI MPOrpaMMBbl MeIarorH4ecKoro Mpoguiis — K me1aroruyeckoi AeaTeIbHOCTH.

By npomeXyTo4HON aTTeCTalluy: 3K3aMEH.

1.4 IlepedyeHp MJIAHMPYeMBbIX Pe3yJbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroNUXCsl CIETYIONUX KOMITETEHITUN

Pe3ynbTaThl 00y4eHUS 1O TUCIUTUTHHE

Kon u HanmeHoBaHMe HHAUKATOpa™ (3Haem, ymeem, gnadeem (Ha8bIKU U/UiU ONbIM
dessmenvHocmu))

OIIK-1 CnocodeH MCnoIb30BaATh MOJI0KEHUSI, 3aKOHbI M METO/IbI €CTECTBEHHbIX HAYK M MaTeMATHKH JJIsl
penieHns 3a1a4 WHKEHEPHO#i TeATeJbHOCTH

HOIIK-1.1. 3naer ¢pyHIaMeHTaIbHbBIE 3aKOHBI 3HaeT TeOpeTUIEeCKHe OCHOBBI, TIOHSATHUS, 3aKOHBI U METOIBI
MIPUPO/IBI ¥ OCHOBHBIC (PU3HUCSCKUE U UCCIICJIOBAHUA  MOJIEKYJISAPHOW  (U3HKH; TPaHUIIBI
MaTeMaTHYeCKHe 3aKOHbI MPUMEHUMOCTH  (PU3UYECKUX  MOJENeH W TCOpHid,

UCIIONB3YEMBbIX JUIS ONHMCAaHWS CBOMCTB BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE

YMeeT NpPUMEHSATh 3aKOHBI  (M3MKM JUId  peIleHUs
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX 3a/a4.

Bnaneer HaBbIKaMH M METOAAaMHM peELICHUs 3aj1ad o
OCHOBHBIM pazjiellaM MOJIEKYJISIpHOH (pu3uKu

NOIIK-1.2. CnocobeH npuMeHSTH (u3ndeckne | 3HaeT akTyalbHble IPOOJEMbl MOJICKYIIPHOH (DU3UKH,
3aKOHBI U MaTeMaTHYECKHE METO/IbI TSI peleHus | (U3MKY BO3HUKHOBEHMS CIYYalHBIX IIPOIECCOB W HX
3a/1a4 TEOPETHYECKOT0 M IPHUKIIAJHOTO XapaKTepa- | MaTeMaTHYeCKHEe MOAEIN

YMmeeTr nOpUMEHATh (PHU3MYECKHE MOJCIHM U TEOpHUH,
UCIIONIb3yeMble Ul OIMCAHHSI CBOWCTB BEIIECTB Ha
MOJICKYJISIPHOM YPOBHE




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3ynbTaThl 00y4eHUs MO0 TUCIUIUTHHE
(3Haem, ymeem, enadeem (HABBIKU U/UNU ONBIM
dessimenvHocmu))

Bnageer wmeromamm peuicHusd CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKHUX 3agad cCo Cﬂy‘{aﬁHLIMPI n YCPCAHCHHBIMU
(1)PI3I/I‘I€CKPIMI/I BCIIMYMHAMU

HOIIK-1.3. CrnocobeH HCIIOJIb30BaTh 3HAHUSA

3HaeT OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOH pu3nKu

(1)I/I3I/IKI/I u MaTCMaTuKu npu peuieHun
TIPAKTUYICCKUX 3a1av

YmMmeer NPUMCHATL OCHOBHBIC 3aKOHbBI MOHeKyﬂﬂpHOﬁ
(1)I/I3I/IKI/I JJIA peIICHU S MHXKCHCPHBIX 3a4a4

Brnaneer HaBBIKAMM TPAKTHYECKOTO HCIIOJIB30BAHHS IPH
pELICHHH HWHXEHEPHBIX  3aJady  OCHOBHBIX  3aKOHOM
MOJIEKYIISIPHOH (hH3HKH

OCHOBHbIE MPHeMbl 00PadOTKHU U MpeICcTABICHHS

OIIK-2 Crnoco0eH caMOCTOATEIbHO MPOBOAMTH JKCIEPUMEHTAJIbHbIE HCCIEJOBAHUS M HCMOJb30BATh

MOJYYCHHBIX TAHHBIX

NOIIK-2.1. HaxomuT 1 KpUTHYECKH aHATI3UPYET
nHPOPMALINIO, HEOOXOAMMYIO [UIA PEUICHUS

3HaeT aKkTyalbHbIE HHKCHEPHBIC 331a41 C yUETOM SBIICHHUM,
N3y4aeMbIX B OCHOBAX MOJECKYIAPHOH (PH3HKH

MOCTaBJICHHON 3a1a4H.

YMmeer aHanm3upoBaTh WHPOPMAIHIO, HEOOXOAUMYIO IS
pelIeHNs HHXEHEPHOU 3a1a4u

Brnaneer HaBBIKaMu aHaIM3a WHXKCHEPHBIX 3a/ad C yIETOM
SIBIICHUH, M3y4aeMbIX B OCHOBAX MOJIEKYJISIpHOH (pr3MKH

NOIIK-2.2. CriocobeH BbIOUMpaTh CIIOCOOBI U
cpencrsa U3MepeHui 51 NPOBOJUTH

3HaeT crocoObl U CPeICTBA U3MEPEHHH ISl OLICHKH SBJICHUIHA,
M3y4aeMbIX B OCHOBAaX MOJICKYJISIPHOW (U3HKH

OKCIICPUMEHTAJIbHBIC UCCIICAOBAHUA

VYmeer MPOBOAUTH UBMEPCHU BEIIMYUH

Bna):[eeT METOAAMH OLCHKU MNOrp€HIHOCTH U3MCPACMBIX
BCJIMYHMH B ABJICHUAX, U3Yy4a€MbIX B OCHOBaxX MOHeKyHﬂpHOﬁ

¢bu3uKu
NOIIK-2.3. Bnazmeer cmnocobamu o0paboTku u | 3HaeT  crocoObl 00paboTku 9KCIIEPUMEHTAIBLHBIX
NpEeACTAaBJICHNUA MOJYYCHHBIX HAaHHBIX W OLCHKU PE3YJIBTATOB

MOTPENTHOCTU PE3YNbTATOB

VYmeer OIICHUBATH MOTPEITHOCTDH HSMCpGHHOﬁ BCIIMYMHBI

Brnageer MeTomaMu OIEHKH MOTPEIIHOCTH Pe3yIbTaTOB
W3MEpPEeHUNl B  SBICHHUAX, U3y4yaeMbIX B  OCHOBax
MOJICKYJISIPHOH (pH3HKH

*Buo undexca uHOUKamopa coomeemcmeayem yueoHomy niamy.
Pe3ynbratel 00y4eHHS TIO JHUCHIUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHOM PabOThl 00YYaIOIINXCsl B COOTBETCTBHUH C YTBEPKJACHHBIM

y4€OHBIM IJIAaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA

KOMIIETEHIINN

cuuTaroTcs  CHOPMHUPOBAHHBIMU  NpHU

JOCTMIKCHUU COOTBECTCTBYIOIIUX WM PE3YJILTATOB 06y‘~ICHI/I$[.

2. CTpyKTYypa M cofepKaHNe QU CIUIIIHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Ob6mas TpyA0EMKOCTh JAUCHUTITHHBI

cocraBisieT 4 3adetHble exuHuibl (144 yaca), ux

acrpejiesieHre 1o BUaaM padoT MpeICTaBICHO B TaOJIUIIE

Bunst pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04Hast
O4yHasda
3a0uHas
2 X X X

ceMecTp ceMecTp ceMecTp Kypc

("acer) ("acer) (Jgachrn) (Jgachrn)
KoHTaKkTHasi pagoTa, B TOM YHCe: 42,3 42,3
AyIUTOpHBIE 3aHATHS (BCEro):
3aHITHS JEKITMOHHOTO THITA 28 28
1a00paTOpHbBIE 3aHATHUS
[IPaKTUYECKUE 3aHATHS 14 14
CEeMHUHAPCKHE 3aHSTHS
HNHasi koHTaKTHAas padora:
KoHTpoas camocTosTenbHOM paboThI 6 6
(KCP)
ITpomexyrounas arrecraius (MKP) 0,3 0,3




CamocrosiTe1bHast padoTa, B TOM 60
4mcie:

60

Kypcogas padora/mpoext (KP/KII)
(moxroroBka)

KonrposbHas paborta

Pacuérno-rpaduueckas padora (PI'P)
(monroroBka)

Pedepar/acce (moarotopka)

CamocTosTeNnbHOE H3Yy4YEHUE pa3JielioB,
CaMOIIOrOTOBKA (mpopaboTtka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuaina |
MaTepuaia  yY4eOHHKOB H  y4eOHBIX 60
mocoOuii, MOATOTOBKA K JTaOOPAaTOPHEIM
MPaKTHYECKUM 3aHATUSAM, KOJJIOKBHYMaM
1 T.J.)

60

IToaroroBka k TeKymieMy KOHTPOIIO

Kountpoas:

HOZ[FOTOBKa K DK3aMCHY 357

35,7

Oomas gac. 144

144

TPYAOEMKOCTh B TOM 4YHCJIe
KOHTAKTHAasA 42,3
padora

42,3

3a4.el. 4

2.2 ConepxxaHue QM CHUIITHHBI

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBIL.
Paznensr (TeMbl) AMCUUIUIMHBL, U3y4aeMble B 2 CEMECTpe

KomnuectBo yacos

A Bueaynut
Ne HanmeHoBaHuMe pa3nenoB (TeM) yautTopHas OpHast
Bcero pabota
pabota
J 113 JIP CPC
1. W neanpHbIHM ra3 25 6 4 15
2. SIBneHus mepeHoca B razax 27 8 4 15
3. TepmonnHaMuka 27 8 4 15
4. PeasibHble Ta3bl, )KUJIKOCTH U TBEPIbIE TeJa 23 6 2 15
UTOI'O no pazoenram oucyuniumvl 102 | 28 14 60
Kontpons camocrogrensHoi padotsl (KCP) 6
ITpomexyrounas arrecrauus (MKP) 0,3
TToArOTOBKA K TEKYIIEMY KOHTPOIIIO 35,7
OO6mas TpyA0eMKOCTh MO AUCIHUITIUHE 144

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — nmaGopaTtopHble

3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

KypcoBoii npoekT: re npedycmompen

(I)opma NPOBCACHUA aTTECTAUU IO JUCHUIIJIMHE: OK3AMEH

2.3 Conep:xanue pa3iesoB (TeM) THCIUATLTHHBI

2.3.1 3auaTHA JeKIIHOHHOI0 THIIA

e HaumenoBanue paznena Conepanue pasziena (Tembi) dopma TeKyIero
(Tempbr) KOHTPOIIS
1. MonexynspHo-KuHeTHYeCcKass Teopus. Moabs. MomspHas Onpoc,
Macca. Yucnmo ABoraapo. Msompoueccel.  YpaBHeHHME| mecmuposaHue,
WneanbHsblii ras Menneneesa-Knaneiipona. 3akon Jlanstona. MossipHast Macca nposepka
cMecH oomauiHezo
3a0aHUs




OcHoBHOE YpaBHCHUEC MOHCKyHHpHO-KI/IHeTI/I‘IeCKOﬁ TeOpUun
nacajbHOIo rasa.

Bapomerpuueckas ¢popmyna. Pactipenenenue boipnmana.

Pacnpenenenue MoJeKyl rasa 1o CKOpoCTsIM
(pacnpenenenne MakcBema).

SIBnenus nepeHoca B
rasax

Cpennsis ;yimHa ¢cBOOOIHOTO Mpodera M YuCiio CTOIKHOBEHHM.
Bakyywm.

2. O dexTuBHBIN THaMeTp U cedeHue MOIeKynbl. CpeaHss THHA Onpoc,
CBOOOHOTO Mpo0era 1 YHUCII0 CTONIKHOBEHUH. BakyyMm. mecmuposanue,
SIBnenus nepeHoca B 1posepKa
rasax Huddysus B rasax. 3akon Duka. BHyTpeHHee TpeHHE. domautHezo
®opmyna HeroToHa 3a0anus
TennonpoBoaHocTh. 3akoH Dypse.
3. Pabora rasa. IlepBelii 3aKOH TEPMOAMHAMHKH M €rO Onpoc,
IIpUMEHEHHE K H30IIpOolieccaM. mecmuposatue,
npoeepka
TennoeMKoOCTb UAEANBHOTO rasa. oomauinezo
YpaBuenue Maiiepa. 3a0aHust
TepmommHamuxa Anmabarmdaeckuit npouecc. [Tomurponnaeckuii mporece
OHTponus. BTopoil 3akoH TepMoIuHamMuKu. TpeTwil 3aKoH
TEpMOJUHAMUKN. PacueTr M3MEHEHHUs SHTPONUH B INPOIECccax
HICAIFHOTO I'a3a, IPH HarPEBaHWU U IIABICHUH
TemnoBas wMammuaa. I[{ukn Kapao. Teopemsr KapHo.
XonoauyipHas MalllMHA.
4, Peanpubie rasel. Kpurudeckoe cocTosHHe. YpaBHEHHE Onpoc,
Bannep-Baanbca. ekt xoynst — ToMmcoHa. DHTANBIHSA. mecmupoeanue,
npogepka
odomauinezo
Kunkoctn. CBoGoaHas 3HEprus. [IoBepXHOCTHOE HATSKCHUE. 3a0aHusl
VYcnoBusi paBHOBECHsI Ha TPaHHUIE JBYX JXHIKOCTEH M Ha
PeanbHbIE TA3BI, TpaHuIe O KUAKOCTh — TBepAoe Teno. (CmauuBaHme,
XKHUIKOCTH 1 TBEP/bIE HECMaynBaHHe.
Tena
JlaBieHue T1OJ WCKPUBJICHHOH ITOBEPXHOCTBIO >KHJIKOCTH.
®opmyna Jlamnaca. KanumnspHbie ssBIeHMsL.
Kpucrammmueckue TBEpABIE Tea U UX TEIIOEMKOCTE. DazoBbIe
Hepexo/ibl MEpBOro M BTOPOro poxaa. YpasHeHue Kiamelpona
— Knay3uyca. J/luarpamMma cOCTOSTHHIA.
2.3.2 3aHsiTHsI CEMHHAPCKOr0 THNA (MPAKTHYECKNE 3aHATHS)
No HanmenoBanue paznena TemaTHKa 3aHATHii/paboT dopma TekyIero
(Temsr) KOHTPOJISA
1. MounekynspHo-kuHeTHYECKasl Teopusi. Mounb. MoisipHast Pewenue 3aoau
Macca. Yucno ABoranapo.
M3onpomueccer.
YpaBuenue Mengeneesa-Knaneiipona.
3akoH [lanbrona. MossipHast Macca CMeCH.
OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHUECKOH TEOpHH
W neannHbli ra3 HUAeaIbHOIO rasa.
BuyTpeHHss sHEprus uAeanbHOro rasa.
CpenHss KBaipaTUYHAsI CKOPOCTb.
Bapomerpuueckas ¢popmymna.
Pacnpenenenue bonbpimana.
Pacmipenenenne MoeKys raza mo cKOpocTsM (pacrpeaencHue
Makcgenna).
2. D@ PeKTUBHBIC TUAMETP U CEUESHUE MOJIEKYJIBI. Pewenue 3a0au




Jud¢ysus B razax. 3akon duka.
Buytpennee tpenue. ®opmyna HetoToHa.
TemnonpoBoaHOCTh. 3aKoH Dypbe

3. Pabora rasa. [1epBblil 3aKOH TEPMOJAMHAMHKH U €TI0 Pewenue 3aoau
MPUMEHEHHE K U30IpoIieccaM.

TennoeMKOCTh UI€AIBHOTO Ta3a.

YpaBHenue Maliepa.

AnmabaTHyecKuii mporiecc.

[Honutponuyeckuit npouecce.

TepmoauHaMuka Ontpornma. BTopoil 3akoH TepMOOMHAMHUKH. TpeTnil 3aKoH
TEPMOJNHAMHUKH.

Pacder nusmMeHeHUs SHTPONKHU B MPOLECCAX HIEATBHOTO

raza (mpu moctosHHBIX P, V, T, Q), mpu HarpeBaHuu H
IUIaBJICHUU.

IMukn Kapno. Teopems! Kapro. XonoaunbsHas MamuHa.
Pacuers! KITJ[ pa3nu4HbIX IUKIIOB.

4, Peanbublie ra3pl. Kpurnueckoe cocrostHue. YpaBHenue Ban-| Pewenue sadau
nep-Baannbca.

Kunxoctu. IloBepXHOCTHOE HATSKEHUE.
IToBepXHOCTHO-aKTUBHBIE BEIIIECTBA.

Ycnosus paBHOBECHSI HA TPAHULE JBYX KUAKOCTEH U Ha
TpaHUIle KHUIKOCTb — TBEPJOE TETIO.

JlaBieHHe TOJ, WCKPHUBIECHHOM IOBEPXHOCTBIO KHIKOCTH.
®opmyna Jlamnaca.

Kanunnsper.

TBepabie Tena. JledexTsl B KprcTamuiax.

TennoeMKoCTh TBEpABIX Tell.

ArperaTHble cOCTOSIHMA BemiecTBa. a30Bble IEpPEXOJbI
IepBOT0 M BTOporo poxa. YpaBHeHue KiamelpoHa -—
Knaysuyca. JluarpamMma cocTosiHUi.

PeannHrle rasml,
JKUJIKOCTH ¥ TBEPJIBIC
Tela

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiokBuyM (K), rectuposanue (T) u T.x1.

[Ipy u3y4yeHWM  OUCHUIUIMHBI ~MOTYT TMPUMEHSATCS  DIIEKTPOHHOE  OOy4YeHHeE,
JIMCTAaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOIOTHHU B cooTBeTcTBIH ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
HE MPEeyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieyeHus JUCHUILIMHBI I10

Ne Bun CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PadOTHI
1 CamocrositenpHOe  (MeTonMUYeCcKHE YKa3aHWd [0 OpPraHM3aluy  ayJUTOPHOW U
M3y4YEHUE Pa3JeNIoB, |CaMOCTOSTEIbHOU paoor, YTBEPKIECHHBIE kageapoii
CaMOIIOJArOTOBKA TEOpeTH4eCKOH (U3MKM U  KOMIBIOTEPHBIX  TEXHOJOTHUH,
(mpopabotka u npotokoin Ne 9 ot «14» mapra 20171
ITIOBTOPEHHE

JIEKIIMOHHOT'O MaTepHaia
1 MaTepuana yueOHUKOB
U y4eOHBIX MOCOOUH,
MOJITOTOBKA K
71a00paTOPHBIM U
PAKTUYECKUM




3aHATHUSM,
KOJUIOKBUYMaM H T.]1.)
2 IToaroroBka k Meroauueckue pEeKOMEH AU JUIsL [IOATOTOBKU K
TEKYIIeMY KOHTPOJIIO |IPAKTUYECKUM, CEMUHAPCKUM M J1a0OpAaTOPHBIM 3aHATHUAM,
yTBEp)KJCHHbIE  KadeApoil  TeopeTH4ecKo  (U3MKU |
KOMITBIOTEPHBIX TEXHOJIOTHH, TpoTokon Ne 9 or «14» mapra
2017r

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydYaIOMIMXCS M3
YKClla MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasnsiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 37I0POBbS U BOCHPUATHS HH(OPMAITHH:

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

3. OOpa3oBaTe/ibHbIe TEXHOJOTHHM, NMPUMeHsieMble NMPH OCBOEHMH JUCHUILIHHBI
(MmonxyJis)

B Xxome wm3yyeHus JHCHMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTEeNbHBIX TEXHOJOTHM: JIEKIMH, MPAaKTUYeCKHe 3aHATHsA, NpobiieMHOe oOyueHue,
MOJlyJIbHas TEXHOJIOTHS, MOATOTOBKAa MHCbMEHHBIX AHATUTHUYECKUX pabOT, cCaMOCTOSITeNbHas
paboTa CTy/IeHTOB.

KoMneTeHTHOCTHBIN NOAXOA B paMKax MpEenoJaBaHUs IUCLUIUIMHBI pPEaau3yercs B
UCMOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa30dopa KOHKpPETHBIX CHUTYyallUd, aHajlu3a IeJarorn4eckux 3ajad,
[e/1arornyeckoro KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboToii.

NupopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU H3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON cetn VIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTUHBI
— I JIAI C OIPAHMYEHHBIMM BO3MOXHOCTSIMM 3JI0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIUM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4.0ueHOYHbIE CPeACTBA /UISl TEKYLIero KOHTPOJS YCIeBAeMOCTH M IPOMEKYTOYHOI
arrecTauuu

OneHouyHble CpeAcTBa MpeIHa3HAYeHbl JJIs1 KOHTPOJS U OLEHKH O0Opa30BaTeIbHBIX
JOCTIDKEHUH 00ydJaroluxcsi, OCBOMBIIMX IporpamMmy y4eOHoW muctmmianabl «b1.0.13.02
OCHOBBI MOJIEKYJISIPHOU (PUBUKI.

OneHouHblEe CpPEeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TEKYUIero
KOHTPOJIAA B (popMe OTUETOB MO JIabopaTOpHBIM padOoTaM U NMPOMEKYTOUHOH aTTeCTALMHU B
¢dbopmMe BOIIPOCOB K IK3aMEHY.



CTpyKTypa OLIEHOYHBIX CPEICTB JIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAIUN

n/n

Kona u nammeHnoBanue
HHIUKaTOpa
(B cooTBeTcTBUH C 1. 1.4)

Pesynbrarsl 00ydeHust
(B cooTBeTcTBUU C II. 1.4)

HauMenoBaHue o11eHOYHOTO CpCACTBa

Texkymuii KOHTPOJIb

IIpomesxyTouHas
aTTecTalus

HOIIK-1.1. 3HaeT
(dbyHIaMeHTaJIbHBIC
3aKOHBl  TPUPOABI U
OCHOBHBIC (DH3MYECKHE U
MaTeMaTHYECKUE 3aKOHBI

3HaeT TeOpeTUUYECKHE
OCHOBBI, IIOHATHS, 3aKOHBI
M METONBI HCCIIEIOBaHUM
MOJICKYJISIPHOW  (pHU3HKH;
TPaHUIBl TPUMEHUMOCTH
(u3nveckux Mozene wu
TEOpUH,  HCIIOJIb3YEMBIX
VT OIIMCAHHWS CBOMCTB
BEIIECTB Ha
MOJICKYJISIPHOM ypOBHE
YMeeT npuMeHSTh 3aKOHBI
$bu3uKkH IS penieHus
eCTeCTBeHHOHay‘IHI)IX nu
TEXHUYECKHUX 3aa4.
Bnameer HaBelkKaMM U
METOJIaMHU PEIIeHHsI 3a1a4
10 OCHOBHEIM pa3zieiaM
MOJICKYJISIpHOH (DU3UKH

KonrposbHas pabota — mo
TeMe, paszienny
Ompoc

Bompoc Ha
sk3amene 1-4

HOIIK-1.2. Cnocoben
NPUMEHATh  (pusnvecKue
3aKOHBI U
MAaTeMaTH4YECKUE METOIbI
JUISL  pellieHus  3ajad
TEOPETHYCCKOTO U
MIPUKJIAJHOTO XapaKTepa-

3HaeT aKTyaJbHEIC
MPOOIEMBI MOJICKYJISIPHOM
(hu3mkwy, ¢$usnKy
BO3HHUKHOBEHUS
CIIy4alHBIX MPOIECCOB H
ux MaTeMaTHYCCKUC
MoJienu

Ymeer IIPUMEHATH
(dusnyeckue MoOJCTH |
TEOpUH,  HUCIOJB3yeMbIe
I ONMCAaHUS CBOWCTB
BEIIIECTB Ha
MOJICKYJISIPHOM yPOBHE
Braneet METOIaMu
pemeHus
€CTECTBCHHOHAYYHBIX |
TEXHHYECKHX 3a/Ja4  CO
CIy4yalHbIMHU u
yCpeTHEHHBIMU
(uznuecknmu
BEJIMYMHAMU

KonTponbnas paborta — 1o
TeMe, pa3zierny
Ompoc

Bormpoc Ha
sK3ameHne 5-8

HOIIK-1.3. Cnocoben
HCIIOIL30BaTh 3HAHUS
GU3MKH W MaTeMaTHKU
pu pelieHnu
MPAKTUIECKHUX 3314

3HaeT OCHOBHBIE 3aKOHBI
MOJIEKYJISIPHOH PU3nKH
Ymeer MPUMEHSTD
OCHOBHEIE 3aKOHBI
MOJICKYJISIpHOH  (pu3HKH
A pemeHus
WH)XECHEPHBIX 33124
Bnaneer HaBBIKAMU
MIPAKTHIECKOTO
WCTIOJTb30BaHUS npu
peuicHun WHXCHCPHBIX
3a/1a4 OCHOBHBIX 3aKOHOM
MOJICKYJISIPHOH (U3NKH

Kontpoipnas pabota — no
TeMe, pas3zienny
Ompoc

Bompoc Ha
sk3amene 9-12

HNOIIK-2.2. Haxomur u
KPUTHYCCKH aHATU3UPYET
nHdopmanuio,

HEOO0XOIUMYIO ISt

3HaeT aKTyaJbHbIC
WH)KEHEpHBIE 3a7a4dl ¢
y4eToM SIBIICHUH,
n3y4aeMbIX B  OCHOBax
MOJIEKYJISIpHOH (pu3nKu

Konrpomipnas pabota — mo
TeMe, paszely
Omnpoc

Bompoc Ha
sk3amene 13-16




peuicHuss IIOCTAaBJICHHOM

3a71a4u

Ymeer aHAIM3UPOBATH
nndopmanmio,
HEOOXOTUMYIO U
pemeHust WH)KEHEPHOU
3a7a4n

Brnaneer HaBBIKaMH
aHAIN3a MHXEHEPHBIX
3a/1a4 C Y4ETOM SIBIECHMIA,
U3y4aeMBIX B  OCHOBAaX
MOJICKYJISIpHOH (DU3UKH

NOIIK-2.2.
BEIOMpATH

Coocoben
CrocoObsl |

3HaeT crocoObl U CpencTBa
U3MEpPEHUN Uil  OLEHKHU

Konrpomipnas pabora — mo
TeMe, paszelry

Bormpoc Ha
sk3amene 17-20

CpencTBa WM3MEpPeHHWH U | sBIeHWH, wu3ydaeMeix B | Ompoc
MIPOBOANTH OCHOBaX  MOJICKYJISIpHOU
9KCTIEPUMEHTAJIbHBIE ¢busnku
HCCIIEeOBaHMS Ymeer MPOBOAUTH
M3MEPEHUsl BETNYNH
Brnaneer METOJlaMHU
OLICHKH MOTPENTHOCTH
U3MEpPSACMBIX BEJIMYUH B
SBICHUAX, HM3y4aeMbIX B
OCHOBaX  MOJICKYJIIPHOI
(huzuKn
HOIIK-2.3. Bnanmeer | 3Haer cocoOsr 00paboTku | KonTpombpHas pabora — o Bonpoc Ha
crocobamMu 00pabOTKH W | IKCIIEPUMEHTAIHHBIX TeMe, pa3iery sKk3ameHe 21-22
IIpeCTaBICHUS pe3yIbTaToOB Omnpoc
MOJYYSHHBIX JIAaHHBIX H | YMeer OLICHHUBATh
OLICHKH HOTPENIHOCTH | MOTPENIHOCTh N3MEPEHHON

pe3yJIbTaTOB U3MEPEHUI

BCJIMYHNHBI

Bnaneer METOJaMU
OLCHKH HOFpeIlIHOCTI/I
pe3yIbTaTOB U3MEPEHUH B
SBIICHUAX, W3y4acMbBIX B
OCHOBaX  MOJICKYJISIPHOM
[iNZk37011

TunoBbie KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTepHaAJIbI, HCOﬁXOI[I/IMLIe AJI OHEHKH
3HaHHi7[, yMeHHﬁ, HAaBbIKOB U (I/[.]'ll/l) ONbITA J€ATEC/IILHOCTH, XaPAKTCPUIYIOIIUX ITAllbI

(opMupoBaHUsS KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00Pa30BaTEJILHOM IPOrPaMMBbI

IIpumepHBbIii IepeyeHb BONPOCOB U 3a1aHU I

KonTtponbHBIE BOMTPOCH! AJI1 YCTHOTO OIpoca Mo pasjieiamM yueOHOM mporpaMMbl
Pazgen 1. UneanpHbIi ras.

AN DN BN WD —

. Kakue gusnueckue Moaenu uCnoab3yeT MosieKyisipHas pusuka’?
. OxapakTepu3yiTe METO/Ibl OMMUCAHUS (PU3MUECKUX CHCTEM B MOJIEKYJIIPHON (U3UKE.
. Onummure npocTeiIyro MOIeNb BEIECTBA — UCaIbHBIN ras.
. Uem oTIM4aoTCs KpUCTAIIIMUECKUE Tena OT aMOPPHBIX?

. KakoB ¢pusndeckuii cMbICHT MOCTOSTHHON ABOTaipo?

. B 4ém 3akmrogaercs MOJIEKYIISIPHO-KUHETHYECKOE TOJIKOBAaHHUE JIaBJICHMS raza’?

7. 3anuiute Bce GOPMYIIBI I TA30BBIX 3aKOHOB.
8. Ilouemy konebarenbHas CTeNeHb CBOOOMBI 00JIalaeT BIBOE OONBIICH dHEprUeh, yemM

NoCTyNaTelbHas U BpalaTesbHas?
9. Kakue ynpoiieHus nenanich Npy BbIBojJie bapoMeTpuieckon (opmMyibl?

10. Kak M0O>XHO PUOAM3UTENBHO OLEHUTh BBICOTY aTMochepbl?
11. O6bsacuure ¢uznueckuii cmpicn pacnpeaeneHuss bonbimana. Kak cBsizano 3T0

pacripenenieHue u 6apomerpudeckas popmymna?

12. KakoB ¢pu3ndeckuii CMbICT (HYHKIIMH paCTIPESTICHHS MOJIEKYJ TI0 CKOPOCTSIM?




Paznen 2. SIBnenus nepeHoca B razax.

13. Yto Takoe BaKkyyM B TEXHUUYECKOM CMbICIIE?

14. IlpuBenuTe npuMepsl UCIOIH30BAHUS BAKyyMa B TEXHHUUECKUX YCTPOICTBaX.

15. B uém cymHocTs siBieHui nepenoca? KakoBbl OHM M IIPU KaKKX YCIOBUSIX BO3HUKAIOT?

16. TTouemy nuddy3us KuakocTel MPOUCXOAUT 3HAYUTEIHLHO MeJIeHHee, YeM qudy3us
ra3zon?

17. Yro Ha3zwBatoT kod(duimentom auddy3uu (BIA3KOCTH, TEIUIONPOBOIHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JJIs Ta30B7

18. ITouemy Bo Bcex dopmysax sl SBICHUN MTEPEHOCA CTOUT 3HAK «MHHYC»?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEPATypbI?

Paznen 3. Tepmonunamuka.

20. PazpsicHuTE NOHATHE CTALlMOHAPHOIO COCTOSIHMS. YTO HaA3bIBAIOT 3aKpBITON U
OTKPBITOM cucremamu?

21. Yro Takoe BHYTPEHHSS SHEPIUs UJCAIBHOIO I'a3a, U MPU KaKUX YCIOBUSAX OHA MOKET
WU3MEHUTHCSA?

22. JlaiiTe ompenenieHUE TEIUIOEMKOCTH Tejla U YACIbHOU (MOJIAPHOM) TEMJI0EMKOCTH
BEIIIeCTBRA.

23. Ilouemy TeroémkocTh Cp Oosbie Termoémkoctu Cy?

24. Uto mpoMCXOIUT C TEMIIEpaTypod rasza, €ciud OH pacCIIUpseTcs] MPHU MOCTOSHHOM
naBieHUn?

25. YTo mpoUCXOIUT ¢ TEMIEPATypOil raza, €Clid OH pacIIupsieTcs aquadaTuyecKku?

26. B nu3enbHOM JIBUraTelle BO31yX IOJBEPraeTCsi O4YEHb CHIIBHOMY U OBICTPOMY CKATHUIO.
Jnis gero ato nenaercs?

27. Korna coepiiaercs 00mpinas padota: mMpu U30TEPMUUECKOM WM aauadaTHYeCcKOM
pacmMpeHus raza ot oobéMa Vi 10 oobema Vo?

28. Ilouemy Bce peanbHbIE ITPOLECChl He0OpaTUMBbI?

29. Yto Takoe sHTpornusi? Kakas CBA3b SHTPONUU CO BTOPHIM U TPETHUM 3aKOHAMU
TEPMOJUHAMUKHN? YKa)XUTE CBA3b SHTPOIIUU C TEPMOJINHAMUYECKONU BEPOSITHOCTBIO.

30. MoeT a1 S3HTponus yObIBaTh: a) B 3aMKHYTOM cucteMe; 0) B HE3aMKHYTOH cucteme?

31. OObsicHuTe pabOTy TEIJIOBOM MAIIWHBI, HCIONb3Yd AMATPAMMY LHMKIMYECKOTO
nporecca. 3a4eM TEIUIOBOM MAIMHE HYXKEH «XOJIOJWIBHHUK»?

32. Tlouemy nBUTATENW BHYTPEHHETO cropaHusi umeror Ooisee Bbicokuit KIIJI, dem
NIapOBbIE MAIINHBI?

33. Kax usmenurcs KI1/] uukmna Kapho, eciau remneparypbl HarpeBaTesst U X0JIOAUIbHUKA
OJTHOBPEMEHHO YBEJIMYUTH (YMEHBIINTh) HA OIMHAKOBYIO BenuuHy AT?

34. Ha rpa¢duxe nukia KapHo nokaxurte yuacTKkH, Ha KOTOPOM a3 caM coBepIuaeT padoTy,
U Y4acCTKH, TJe HaJl ra30M coBeplIaeTcs padora.

35. Kakue KOHCTPYKIUHU «BEUHBIX JBUTATEJE» «CO3JaHbD» 10 3aKOHAM MOJIEKYIISIPHOM
buzuku?

Pasnen 4. PeanbHble rasbl, )KUAKOCTH U TBEPJBIE TENA.

36. O6bsicaute ¢ Touku 3peHns MKT: a) BO3MOXXHOCTh CxaTHsl TeJa MoJ AaBJIeHHuEM; 0)
HEBO3MOXXHOCTh OECKOHEYHOTO C)KaTUsl Tell; B) pacUIMpeHHe Teja INpU HarpeBaHuu; T)
pacTBOpPEHHE COJIM B BOJIE; 1) TEKYUECTh KUAKOCTU U COXpaHeHHe (OpMbI TBEPABIMU TEJIaMHU.

37. Yem OTIIMUAIOTCS PEATBHBIE I'a3bl OT UJICAIbHBIX?

38. I3 kakux IpeanocbuloK BBIBOAUTCS ypaBHeHUE BaH-nep-Baansca?

39. OObscHUTE pa3iIMyue SKCIEPUMEHTAIBHBIX U30TEPM M U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baanbca.

40. YTo mpOMCXOIUT C HACHIIIEHHBIM MApoOM: a) IPU YMEHBIIEHUHU ero o0bvéma; 0) mpu
YBEJIMYEHUH €ro 00bEMa; B) MPU MOHMKEHUH TEMIIEPATYpPbl; T') IPU MOBBILIEHUN TEMIIEPaTypbl?

41. B kakuX TEXHUYECKUX YCTPOHCTBAX MCIIOIB3YIOTCS METaCTaOUIIbHBIE COCTOSTHUS?



42. MosHO 11, CXMMas BOASHO# ap npu Temmepatype 150 °C, mpeBpatuts ero B Boxy?
JlaiiTe mosicHeHUs.

43. KakoBa cymHocTh d3(pdexra Jxoyns — Tomcona? Korma oH monoxkurteneH?
Ortpunarenen?

44, Kak M0O>XHO HCTI0I630BaTh 3 dext [xoymnst — TomcoHa st CKMDKSHHS Ta30B?

45. Kak OIBITHBIM IIyTEM ONpPEAeTUTh KO3(PPUIMEHT MOBEPXHOCTHOTO HATSKEHUS
JKAIKOCTU?

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

47. Yo mpour301110 OBl C )KUIKOCThIO, HATUTOU B COCY/I, HAXOASAIICHCS Ha HCKYCCTBEHHOM
cryTHuKe 3emin?

48. Ilouemy y Bcex BEIIECTB NOBEPXHOCTHOE HATSKEHUE YMEHBIIACTCS C YBEIUYECHUEM

TeMIEepaTypbl?

49. Kunkue nekapcTBa 4acTo OTMEPSIIOT KAIUISIMU. SIBISETCS JIU 3TO TOCTATOYHO TOYHOM
Mepoit?

50. Yro mpeacTaBisiOT COOOW TMOBEPXHOCTHO-aKTHBHBIC BEIIECTBA W TJE OHH
UCIIOJIB3YIOTCS?

51. OT yero 3aBUCHUT BBICOTA MOJHATUS CMAYUBAIOILEH KUAKOCTH B Kanuyusipe?

52. Ykaxxute npuMepbl KaMUUISIPHBIX SBJICHUM.

53. Yem omiIn4al0TCsA KPUCTAINYECKUE Teaa OT aMOphHBIX?

54. B uéM 3axirouaeTcsi aHu30TPOIHUSI KPUCTAIIIOB?

55. Bce MeTauibl UMEIOT KPUCTAJUIMYECKYIO CTPYKTYPY, OJHAKO CBOMCTBO aHU30TPOIUU B
MEXaHUYECKUX, TEIUIOBBIX M AJIEKTPUUYECKHUX SBICHHUAX y METAJIOB HA MPAKTHKE MPOSBISIETCS
oueHb penko. [Touemy?

56. Kak MoxHO Ki1accu(puuupoBaTh KPUCTAILIBI?

57. Kakasi 3aBUCUMOCTb CYILECTBYET MEX Ay KO3 ueHTaMi JIMHEHHOTO U 00bEMHOTO

pacmmpenus? Kak e€ nokazats?

58. Uto Takoe «OuMeTaI» U TJe OH NpUMEHseTCs?

59. Kak mnonyuuts 3akoH [lromonra u IITH, uCHONB3Yys KIACCHUYECKYIO TEOPHIO
TEMI0EMKOCTH?

60. BemecTBo B 0JHOM COCYy/1€ HAXOAUTCS B AKUAKOM U TBEPAOM cocTosiHuU. [louemy npu
HarpeBaHUU 3TOM cMecH e€ TemrepaTypa He MoJAHuMaeTcs?

61. Yem orimuaercs (a3oBbIi mepexoa NEpBOro pojaa oT (a3oBoOro mepexoja BTOPOIo
pona?

62. IlpuBenute npumepsl pa3zoBbIX NEPEXOJOB IEPBOTO U BTOPOIO poja.

63. [Touemy 3a camMoJIETOM, JIETSIIUM Ha OOJIBIION BBICOTE, BO3HUKAET O0JIaYHbIH cien?

64. Ilouemy BO BpeMs CHEromnaja TeMneparypa Bo3lyxa OObIYHO MOBBIIIAETCS?

65. O kakux (U3NYECKUX XapaKTEpPUCTHKAaX BEIIECTBA MOXHO Y3HaTh M3 (Pa30Boii
JarpaMmbl COCTOSTHUS?

KoHnTpoJsbHbie padoTsl 0 pa3ienaM yueOHOH AU CHUIIIMHBI

KonrtponbHas padota 1. neanbHslii ras.

1. Ouenute, CKOJIBKO MOJIEKYJ Bbl BJBIXAa€Te, €CIU IpPU OJHOM BIOXE moiydaere 1 1
BO3/yXa.

2. Momnekynbsl Ta3a pacrhpeneiieHbl Mo 00beMy B CpeaHeM paBHOMEpHO. M3BecTHa
KOHIEHTpalus MoJieKyJ n. OLEHUTh CpeHEE PacCTOSTHUE <> MEXy MOJIEKYJIaMHu.

3. B cocyze o6bemom 1 M3 npu Temmeparype 27 °C HaxomuTcst cMech JBYX HIEalbHBIX
razoB: 10%* Mosekyn kucnoposa u 2 Mons Bogoposa. HaiiTu 1aBleHre CMeCH Ta3oB.

4. Ilonaras TemnepaTypy BO3/yxa, MOJISIPHYIO Maccy U yCKOpEHHE CBOOOIHOIO Ma/ieHus
HE 3aBUCSIIMMU OT BBICOTHI, ONPEIECIINTH, HA KAKOH BBICOTE HaJ YPOBHEM MOpS IUIOTHOCTh
BO3/lyXa MEHbIIIE CBOEr0 3HaU€HHUs Ha YpOBHE Mops B 2 pa3a. Temmneparypy Bo3ayxa NpPUHATH
pasHoii 0 °C.



5. Kakas cpenuss osHeprus <E> npuxomurcs B COCTOSHHH TEPMOJMHAMHYECKOTO
paBHOBecHst mTpu Temmeparype T, — B COOTBETCTBUM C KJIACCHYECKUM 3aKOHOM
paBHOpacIpeaeeHus,, —Ha OJHY: a) MOCTYNaTeJIbHYIO CTENeHb CBOOOABI;, 0) BpallaTeIbHYIO
CTETeHb CBOOO/IBI; B) KOJIEOATEIbHYIO CTEIIEHb CBOOOIBI?

KonrponsHas pabota 2. SIBieHus nepeHoca B ra3ax.

1. Haiitu xoadpdunuent nuddysun Bogopoaa npu HOpMaabHBIX YCIOBUAX, €CIIU CPETHSSA
JUTMHA CBOOOIHOTO ITpoOera MOJIEKYII IIPH 3TUX YCIOBUAX paBHa 0,16 MKM.

2. OnpenenuTs CPeAHION IIMHY CBOOOIHOTO MpoOera MOJIeKyIl a30Ta Mpu TeMmIepaType
27 °C u naBnennu 300 ITa. JJuameTp MONIEKYIbI a30Ta IPUHSATH paBHBIM 0,3 HM.

3. Kakoe mpeaensHOE YHMCIO MONEKYHI Tasa JOIKHO HaxXoduTes B 1 cM® chepuueckoro
cocyaa, TuaMeTp KoToporo paBeH 50 c¢M, 4TOOBI MOJICKYJIBI HE CTAIKUBAIKUCH JIPYT C APYrom?
JrameTp MoJIeKyIibl ra3a IPUHATH paBHbIM 0,3 HM.

4. Yepe3 UMIMHAPUYECKUI METAJUIMUECKUN CTEPKEHb IIPU Pa3HOCTU TEMIIEPATYP Y €ro
koHIOB AT 3a | ¢ ocymectBisierca nepenada kouudectsa TemioTel 8 JIk. Kakoe xonnuectBo
TEIUIOTHI Oy/eT mepemaano 3a 1 ¢ depe3 cTepikeHb M3 TAaKOro K€ MaTepualia W JUIMHBI, HO TpU
pasnoctu Temneparyp 2-AT u BaBoe OombIIeM paanyce CTep:KHs?

5. WpeanpHblid ra3 COBEPLIMI M30XOPUYECKHH IMPOLECC, B PE3yJIbTAaTE€ KOTOPOrO €ro
JaBJIeHHE BO3POCIO B n pa3. Kak U BO CKOJBKO pa3 U3MEHUIIOCH CPEHEE YUCIIO CTOJIKHOBEHUMN
KaXJI0M MOJIEKYJIbI B €IMHUILY BpEMEHU?

KonTponbnas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Moisl uAeanbHOrO rasa C M3BECTHBIM IIOKaszaresieM aaualdaTsl Y
nosbimaercs Ha AT npu u300apuUecKOM, H30XOPUYECKOM M aAuabaTUYECKOM IpOleccax.
Onpenenuts npupamieHre BHyTpeHHen s3Heprun AU rasa ajis Bcex Tpex Ciydacs.

2. HamucaTth ypaBHEHHE COCTOSHUS JUIsl 1 MOJIsl MaeanbHOro rasa B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €r0 MoJisipHbIe TeroeMkocTd CP u CV.

3. HaiiT yaenpHy!0 TEII0EMKOCTh KUCIIOpoAa rpu V = const.

4. CpaBHUTh KOJHMYECTBa TEIUIOTHI, MOJYYEHHbIE ra3oM Ipu H3oxopuyeckoM (QV) u
nzobapuyeckoM (QP) moBblIeHMH €ro TemmepaTypbl Ha OJHY M Ty e BenuuuHy. OTBer
000CHOBATb.

5. Belpazuts MoJsipHyI0 n300apudeckyro TeroeMkocTs CP uepes3 u3BeCTHbIN MoKa3aTelb
ananabaThl .

KontponbHast pabota 4. PeanbHble ra3bl, )KHJIKOCTH U TBEP/IbIE Tela.

1. OueHure, Kakyl0 NMPUMEPHO TOJIIMHY MMeN Obl CJION JKHMJKOrO BO3/yXa Ha 3€eMHOMU
MOBEPXHOCTH IIPU OXJIAKIECHUHU 3€MIIM U KOHACHCALMU BCETO BO3AYyXa?

2. Ilpu nmoxbeme U3 BOABI IPOBOJIOYHOM paMKu oOpasyercs IJIEHKa LIUPUHON 5 cM.
Onpenenure MUHMMAJIBHOE 3HAYEHHE CHJIBI, NPUJIOKEHHOW K paMKe, MPU KOTOPOM MOKET
IIPOM30MTH pa3pbiB BOASAHOMN IUIeHKH. KoappuumeHT moBepXHOCTHOTO HATSKEHUS BOJbI paBeH
0,07 H/m.

3. Kak MO>KHO IepeBeCTH HACHIIICHHBIN I1ap B HEHECHIIICHHBINA?

4. Bo ckonbko pa3 n (n = V2/V1) cnenyer yBeIUYUTh M30TEPMUYECKH 00BEM VL MOJIEH
U/ICaTBHOTO Ta3a, YTOOBI €r0 SHTPOIUS UCTIBITala pupameHne AS?

5.Croit 1paa TommuHoi 4,2 cM umeet Temmnepatypy 0 °C. HaifTu MHHAMATBHYIO TOJIIHHY
CJI0Sl BOJIbI, KOTOPYIO HY>KHO HaJIMUTh Ha JIeJ, YTOOBI Bech Jied pacTtasul. HauanbHas TemmnepaTtypa
BoztbI 33 °C. TToTepsMu TemnoTH MpeHedpeys.

3aueTHO-IK3aMEeHAIMOHHbIE MAaTepHAJBI JUISl HMPOMEKYTOYHOH  aTTeCTANHH
(3x3amen)



1. 3akonsl uaeanbHOro raza. BeiBog ypaBHeHusi MenneneeBa-Knaneiipona. 3akon ABorajpo.
Nzonpoueccs (popmynsl u rpaduku). BeiBon 3akona J[ansToHa. MossipHas Macca CMECH.

2. JlaBneHue ra3za. BpIBOJl OCHOBHOIO YpaBHEHHS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH
uaeanbHoro rasa. @opmysibl BHyTPEHHEW SHEPTHH UI€aIbHOIO I'a3a U CPEeIHEeW KBapaTUYHON
ckopoctu. Pacnipenenenue sHepruu Mo CTEIEHSIM CBOOOIBI.

3. BeiBox 6apomerpuueckoii popmyibel. BeiBoa pacnpenenenus boiasimana. Onbit [leppena mo
OIpeENICHUIO YKciia ABOrajpo.

4. Pacnipenenenre MOJIGKYJ raza Mo cKopocTsMm (pacmupeneneHue Makcemna). Ousnyeckuii
CMBICIT (DYHKUIMHU pacmpenencHus. YcinoBue HOpMHpoBKU. Hambomnee BeposiTHas CKOpOCTh H
3HaueHHe (PYHKUMUU pachpeneieHuss Mpu 3ToM ckopocTH. DYHKIMS pachpenesieHus ais
OTHOCHUTEJIBHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHbIE TUaMETp U CeYEHHE MOJIEKYJbl. BbiBom dopmyn s cpeaHeil IIMHBI
cBOOOTHOTO TIpo0era 1 Ynciia CTOJIKHOBEHHH U OLIEHKA MOPSAIKA 3TUX BEIMYHH. Bakyym.

6. SIBnenus nepenoca. Auddysus B razax. 3akon duka. Pacuer koapdunmenta camonuddysun.
7. Buyrpennee tpenue. @opmyna Herorona. KuHemarnueckas M JIMHAMHUYECKas BS3KOCTH.
TennonpoBoaHocTs. 3akoH Dypre. CBs3b Mek Iy Kod(hulineHTaMu nepeHoca.

8. BHyTpeHHsisi sHeprusi Kak (QyHKOHS cOCTOSHHS. [lepBbIi 3aKOH TEPMOIWHAMHUKH WU €TO
paziuunbie GopMyIupoBKU. BeiBoa ¢popmynsl s paboTsl raza. [IpuMenenue nepBoro 3akoHa
TEPMOJUHAMUKHU K N30IIPOLIECCAM.

9. Knaccuueckasi Teopus TEINIOEMKOCTH UACAIBHOIO Ta3a. MosipHast U yJenbHas TEIIOEMKOCTH
U CBSI3b MEXIYy HUMH. TeIuIoéMKOCTH MPH MMOCTOSIHHOM JIaBJICHUH 1 00beMe. BriBo ypaBHEHUS
Maiiepa u nokazatens aauadatel. @U3NYECKUIl CMBICI Ta30BOM MOCTOSHHOM R.

10. Apmmabatmyeckuid mpouecc. BwiBom Tpex Qopmyn s aamabatel. CpaBHEHHE
aanabaTU4YecKoro M U30TepPMUYECKOro mporeccoB. BwiBox dopmyn ans paboTel raza mpu
annabaTUIeCcKOM TpoIiecce.

11. Ionutponuyeckuit mpouecc. YactHeie ciydau. BwiBog ¢dopmynsl momutpomnsl. BeiBon
YacTHBIX (POPMYII U3 YPAaBHEHUS TOJTUTPOIIBL.

12. O6patumMsble 1 HeoOpaTUMBbIe ITporiecchl. [IoHATHE SHTPONTUHN TEPMOIUHAMUYECKON CUCTEMBI.
CaoiictBa »HTponuH. Bropoil 3akoH TepmonunHamuku. Popmyina bonpimana. Ilopsinox u
Oecriopsiiok B mpupoje. Tpetuil 3akoH TepMOAMHAMUKU. PacdeT KonMuyecTBa TEIUIOTH yepes
SHTPOIHIO.

13. PacyeTr u3MeHEHHs SHTPOINUH B MpOLleccax HaeanbHOro rasa (mpu noctosiubix P, V, T, Q),
IIPY HarpEeBaHUU U TUIABJICHUH.

14. Hukauyeckue mporecchl. TermoBas MamuHa. [{ukin KapHo B koopaunarax (P, V) u (T, S).
BeiBon dopmyner KIIJI. Teopemsr Kapno. Paznuunbie (OpMyIUpOBKH BTOPOTO 3aKOHA
TEPMOAUHAMUKHU. XOJIOJWIbHAS MAlIMHA.

15. PeanbHbie ra3sl. M3oTepmel peanbHoro rasa. Haceimennsiil nap. Kputudyeckoe cocrosiHue.
Kputnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baanbsca s 1 mosst u v mosneit. usndeckuii CMBICT MOCTOSIHHBIX Ban-
nep-Baanbca. M3otepmbl Ban-nep-Baanbca. MertactabusbHble cocToHUSA. BHYTpeHHSs sHeprus
raza Ban-nep-Baannca.

17. Dddexr Ixoyns — Tomcona. dusnueckas cymHocts. Auddepenunanbubiii koadduument
Jlxoyns — Tomcona. Jluddepennuanbablii 1 nHTErpasibHbIN 3QexT. DHTanenus. Temneparypa
WHBEPCHH.

18. CBoboaHas sHeprus kak GyHKIUS coctossHUS. Tpu dopmynupoBku uist Ko3pduirenTa
noBepxHOCcTHOro HatTspkeHus. OmbiT Ilnato. 3aBucuMocTh K03(duIMEHTa MOBEPXHOCTHOTO
HaATSDKEHUS OT psfa GpakTtopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. Ycnoust paBHOBECHsI HA TPaHMIIE ABYX KUJKOCTEW U HA IPAHULIE )KUIKOCTb — TBEPAOE TEIIO.
Kpaesoit yron. [Ipumepsl cMaunBaHusa 1 HECMauyMBaHUS.

20. JlaBneHue MOJA HCKPHUBIECHHON MOBEPXHOCTHIO >KUAKOCTU. BbiBoj dopmynsl Jlammaca.
Yacrtueie cnyyan. Kanwuisipel. BeiBoa Gpopmysibl MOJHATHS KUAKOCTH B KalTUILIAPE.



21. Cummerpusi kpuctamuioB. 4 tumna kKpucramwioB. [ledexkTsr B kpuctamiax. Kimaccudeckas
TEOpus TEIUIOEMKOCTH TBEPABIX Ted: 3aKoHb!I Jlrononra u Iltu n Hxoyns — Konma.

22. ®aza. ®a3oBoe paBHOBecue. PazoBbIe MEPEXo0Ibl MEPBOTO U BTOporo poaa. [lomumopdusm.
YcioBus KureHus, iasieHus, cyoaumanuu. Ypasaenue Knanelipona — Kiaysuyca. Tpoiinas
Touka. J[marpamma cOCTOSHHMIA.

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Boicokuii  yposenb «5» | OYeHKY «OMAUUHO» 3ACTYHCUBACM CIYOEHM, 0CBOUSUIUL 3HAHUS,
(omauuno) VMeHUsl, KOMNemeHyuu U meopemudeckuli mamepuanr 0e3

npobenos;  GubINOIHUGWULL 8Ce  3A0aAHUSL, NPedyCMOMpPeHHble
VUeOHbIM — NIAHOM  HA — BbICOKOM  KAYeCMBEHHOM  YPOS8He;
npakmuyeckue — HAGblKU  NPOPECCUOHANLHO2O — NPUMEHEHUS
OCBOEHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii yposeHvb «4» | OyeHKy «Xopowioy 3daciyxicusaem CmMyOeHm, NpaKmuyecKu
(xopouio) HOJIHOCMbIO  OCBOUBWIULL  3HAHUSL, YMEHUS, KOMNEMEeHYuu u
meopemuyeckuti. Mamepuai, yyeOHvle 3aA0aHUs He OYEHEeHbl
MAKCUMANILHBIM — YUCTIOM  0A108, 8 OCHOBHOM Chopmuposa
npaKmuyecKue HasoiKu.

Tlopozoswiii yposenv «3» | OYeHKY — «YOOBIeMBOPUMENbHOY  3ACAYICUBAEM — CMYOeHM,
(voosnemseopumenvro) yacmuyHo ¢ npoderamu  0CEOUSUWIULL  3HAHUS,  YMEHUs,
KOMNemenyuu u meopemudeckKull mamepuai, MHo2ue yueOHvle
3a0anusi 1uboO He 8bINOJHUNL, TUOO0 OHU OYEHEeHbl YUCIOM Oallo8
ONUBKUM K MUHUMATbHOMY, HEKOMOpble NPAKMU4ecKue HAGbIKU He

cchopmuposarbi.
Munumanvhvlill YpoGeHb | OYeHKY «HeYOO081emE8OPUMENbHOY» 3ACTYIHCUBAem CMYOeHm, He
«2» 0C8OUBWIULL 3HAHUS, YMEHUS, KOMNEeMeHYuu U meopemudecKuti

(Hey0081emeopumenvpHo) | mamepuan, yieOuvle 3a0aHUs He GbINOJHUL, HNPAKMuUiecKue
HABbIKU HE CHOPMUPOBAHDL.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS JOMOJHUTENBHOE BPEMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYaTbHBIMH OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

IIponienypa oneHMBaHUSI PE3yJIbTaTOB OOy4YEHHMsS MHBAIUIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpUBaeT IpeoCTaBlIeHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOU (hopme yBeIMUYEHHBIM HIpUdTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUig au1 ¢ HapyLIEeHUSIMH OIIOPHO-JBUTATEIBHOTO almapara:



— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

5. IlepeveHnb y4eOHOI JIUTepaTypbl, HHPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas uteparypa

1. Cagenbes, 1.B. Kypc obmielt ¢pusuku : yaeObnoe nmocodue : B 3 1. T. 1 : MexaHuka.
Monekynsipnas ¢pusuka / CaenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuy, B.A. Kypc oOuieit ¢pusuku. MonekynspHas ¢pusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. MonekynsipHas ¢usuka : yueonoe nocodue / A.K. Kukonn, 1.K.
Kuxkowun. - Cankt-IlerepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc ¢usuku : yued. mocodue 1 HHKEHEPHO-TEXHUUECKUX
crneruanbHocteit By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

6. Uponos, N.E. Bamauu no obmieii ¢pusuke : yueoroe mocodbue / M.E. Npomos. -
CankrllerepOypr : Jlanb, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, 1.B. COopHHK BOMPOCOB U 3a/1a4 1o oo1iel Gpusmke : yuedHoe mocoodue /
N.B. CaBenbes. - 7-e usn., crep. - CII6. : Jlans, 2016. - 292 c. -

https://e.lanbook.com/book/71766 .

5.2. llepuoanyeckas JuTepaTypa
Vkazviearomea — neuamuvle  nepuoouveckue uzoanus u3z  «llepeuns  neuammuvix
nepuoouueckux — uzoaumui, xpawswuxcsi 6 ¢onoe Hayunou  o6ubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuoduueckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyor'y:
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias nahopmarronHas mardopma Elsevier
https://www.elsevier.com/
4. Haydnas snektponHas oudanorexa (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmIMX yueOHBIX 3aBefeHM. Pagnodusuxka.
6. Wudopmarusauus u cBs3b
7. Ycnexu QU3NYeCKUX HayK
8
9.
1

. KypHan skcriepuMeHTaIbHOM U TEOpPETUUECKOM (pr3uku
[MuceMma B "XKypHan skcriepuMeHTalbHON U TeopeTndeckon pusukn"
0. PagnoTexHuKa U 3JIEKTPOHUKA

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe MPOo(ecCHOHAIbHbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com



https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://www.elsevier.com/
http://www.elibrary.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE ApXMBBI BEAYILUX 3alaHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru

o wnE

7. HaumoHanmpHass dieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koyuekuus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO fOCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONeauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepannn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypehl
KyoI'y:
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https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety

1. Cpena MmoayapHOTO auHamMuueckoro odyuerus http://moodle.kubsu.ru

2. baza y4eOHBIX IJIaHOB, YU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKAIMNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHpHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHBIX TexHONOTHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DneKTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsl 00y4aIOUIUXCsl IO OCBOEHUIO TUCIMILTHHBI (MOIYJIs)

Jlexiust SBASIeTCSI OTHOM U3 POPM M3YUCHHS TEOPETUIECKOTO MaTepuaa 1o JUCIUTIIHHE.
B X071€ 1eKIIMOHHOTO Kypca MPOBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0/I0B U TCOPHIA.
B TeTpa,Z[I/I JJIsL KOHCHCKTI/IpOBaHI/IH JIGKI_[I/Iﬁ HGO6XOI[I/IMO UMCTh IIOJd, TIA€ IIO XOIIy
KOHCIIEKTUPOBAHMS JICJIAI0TCSI HEOOXOIMMBIE TTIOMETKH. 3aIMCH JTOJDKHBI OBITh N30UpaTeIbHBIMHU.
B xoHCnIEKTE MPUMEHSIOT COKPAILIEHUE CIJIOB, UTO YCKOPSIET 3aIKCh.

Bomnpocel, Bo3HUKawomMe B XOJE€ JIEKIMH, €CIM He 3aJaHbl cpa3y, PEeKOMEHIYEeTCs
3alIUChIBATh Ha IIOJKIX U IIOCJIIC OKOHYAHHUA JICKIIUA O6paTI/ITI)C$I 3a pa3"I>$ICHeHI/ICM K
npenoaasarento. Heo0XoauMo akTHBHO pabOTaTh C KOHCHEKTOM JICKIUHW: IOCJIE OKOHYAHUS
JICKIIUN pCKOMeHIIyeTCﬂ Hepe‘-II/ITaTB CBOM 3allMCH, BHCCTH HOHpaBKI/I 1 OJOITIOJTHCHUA.

OpHMM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTHU CTYJCHTA SBISETCS CAMOCTOSITeNIbHAs padoTa,
KOTOpasi BKJIFOYAET B ce0s M3YYCHHUE JICKIIMOHHOTO MaTepuasa, y4eOHUKOB B YIeOHBIX TOCOOUH,
MOATOTOBKH K BBIITOJIHEHHIO JJA0OPATOPHBIX PaObOT U 0POPMIICHUIO TEXHUUECKHX OTYETOB 11O HUM,
a TakK XK€ IMOATOTOBKHU K HpaKTI/I‘IGCKI/IM 3aHATUAM I/I3y‘~I€HI/I€M KpaTKOﬁ TGOpI/II/I B 3aJaYHUKaAX U
pEIICHUH JIOMAlllHUX 3aJaHuid. MeToauKa CaMOCTOSATEIbHONH pabOThl MpeIBapUTEIHLHO
pa3’I)$ICH$I€TCH HpGHOI[aBaTeJICM 158 B HOCJIGZIYIOHICM MOXET YTO‘-IHilTI)Cﬂ C y‘I@TOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH CTyIeHTOB. Bpemss M MecTo caMoCTOSTeNnbHOU padoThI
BI)I6I/IpaIOTC$[ CTy,HeHTaMI/I 110 CBOCMy yCMOTpeHI/IIO HJIaHI/IpOBaHI/Ie BpeMeHI/I Ha C&MOCTO?[TCJII)HYIO
paboTy, HEOOXOAMMOTrO Ha H3y4YeHHE HACTOSIIEW AUCHUIUIMHBI, CTyJIEHTaM Iydllle BCEro
OCYIIECTBIISITh PAaBHOMEPHO Ha BECh CEMECTp, MpeaycMaTpuBasi TMPH OTOM PETYISIPHOE
MOBTOPEHME MPOIACHHOTO MaTepuarna.

CaMocTosTenbHYI0 padoTy Ha/l AUCUUIIIIMHON ClIeAyeT HAUMHATh C U3YUYEHUs IPOrPaMMBl,
KOTOpasi COJEPKUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHMSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO CIIeyeT BCIIOMHUTH PEKOMEH IAIUY TIPETIOIaBaTeNsl, TaHHbIE B X0/ YCTAHOBOYHBIX
3aHATUN. 3aTeM cleAyeT MPUCTYNaTh K M3YYEHHUIO OTAEIbHBIX pa3/ieJIOB U TEM B MOpPSIKE,
MpeayCMOTpeHHOM Tiporpammoii. [lonyuuB npencraBienne 00 OCHOBHOM COJIEpKaHUU pas3fena,
TE€MbI, HEOOXOAMMO HM3yYUTh MaTepHal MO TeMe, W3II0KEHHBIM B yuyeOHuke. llerecoobOpasHo
COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT UJIN CXGMy, 0T06pa>1<a}01uy}o CMBICJI U CBs3U OCHOBHBIX HOH?ITI/If/'I
JAHHOTO pa3jeNia U BKIIOYEHHBIX B HEro TeM (uiu 6osee IpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JIEKITNH ).

OO0s13aTeNnbHO ClEyeT 3aliChiBaTh BO3HUKINKME BOMPOCH, Ha KOTOpPbIE HE YIAIOCh
OTBETUTH caMOCTOATeNbHO. HeoOXonuMo M3y4YHTh CIUCOK PEKOMEHJOBAHHOM JHUTEepaTypbl U
yOenuThCsl B €€ HalWMYMWd B JIMYHOM I[IOJIb30BAHUU WM B MOJAPA3JENICHUSX OUOTUOTEKH B
OyMa)KHOM WJTH AJICKTPOHHOM BH7E. BCI0O OCHOBHYIO YUeOHYIO IUTEpATypy KeENaTeIbHO N3ydaTh
C COCTaBJICHMEM KOHCIIEKTa. UTeHue JIUTEepaTyphl, HE COMPOBOXKIAEMOE KOHCIEKTHPOBAHUEM,
MaJjio pe?ay.]'II)TaTI/IBHO. Hem, HaImMCaHUs KOHCIICKTA 110 AUCIIUIIJIIMHE — C(i)OpMI/IpOBaTI) HaBBIKU I10
MOKCKY, 0TOOpY, aHaTN3y ¥ (GOPMYITUPOBAHUIO YIEOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHbI
JUTSL JTFOOOTO CTICIIHANIMCTA C BBICIIMM 00pa30BaHUEM HE3aBHUCHMO OT BRIOPAHHOTO HaAIlpaBJICHUSI.

Hanucanmne xoHCTEKTa JOMKHO OBITH TBOPYECKUM — HY)KHO HE TEpPENMUCHIBATH TEKCT U3
HCTOYHUKOB, HO IbITATHCA KpaTKO n3jiaratb CBOMMH CJIOBaAMHU conepmaHHe OTBC€Ta, HpI/I 3TOM
MaKCHMAaJIbHO €T0 CTPYKTYPHUPYS U UCIOIB3Ysl CHMBOJIBI U YCIIOBHBIE 0003HA4YeHUS (B 3TOM Bam
HOMOFYT BOHpOCBI BBIHOCHUMBIC Ha 3a4YCTHOC TeCTI/IpOBaHI/Ie nu 3K3aMeH). KOHI/IpOBaHI/Ie nu


http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

3ay4MBaHME HEOCMBICICHHOTO TEKCTa TPYAOEMKO U IO OONbIIOMY CYETy He UMEeT
MIO3HABATENILHOM M TpakTU4eckoil IeHHocTu. [lpu paboTe HaJx KOHCHEKTOM 00s3aTelbHO
BBISIBJISIFOTCSL M OTMEYAIOTCS TPYJAHBIE AJII CAMOCTOSITEIBHOIO U3YUEHHUsI BOIPOCHI, C KOTOPBIMU
YMECTHO OOpaTHTbCA K MPENOJABATENI0 MPH TMOCCIIEHUH 3aHATHH M KOHCYIbTalMd, JHOO0 B
MHIUBUAYAIILHOM MOPSAKE.

[Tpu yrenun y4eOHON M HAyYHOH JIUTEPATYPHl HEOOXOIUMO BCETa CIACIUTh 32 TOUHBIM U
MOJIHBIM TIOHMMaHUEM 3HAY€HUS TEPMHHOB M COJCPKAHUS MOHSITHM, UCIOIb3yEeMbIX B TEKCTE.
Bceerna cienyer yro4HATh 3HaYCHHS 10 CIOBApSM WM SHLUUKIIONEANUAM, IPU HEOOXOIMMOCTH
3aIKChHIBATD.

B ocBOeHMM MUCHMITIMHBI MHBAIMAAMU M JIMIAMH C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WuauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AUU OOYUEHHS U YCTaHOBIICHUIO BOCIIHUTATEIIbHOTO KOHTAKTa
MEXJIy TpernojaBaTesieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7. MaTepuajbHO-TeXHHYECKOe o0ecniedeHHe M0 JTUCHHUIJINHE (MOY.T10)

I[To Bcem BuaaM y4yeOHOW MAEATENBHOCTH B paMKax TUCIMIUIMHBI HUCIIOJIB3YIOTCS
ayJIMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIEIUATH3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM.

[Tpu 3amonHeHUH TAOIUIBI YIYUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM 10 JTAHHOHM TUCIMILIMHE: JICKIIUU, 3aHSATHSI CEMHUHAPCKOTO THIA (IPAKTUYCCKUE 3aHSATHS,
naboparopHbie paboTHI), @ TAKIKE KYPCOBOE IMMPOCKTHPOBAHUE, KOHCYJIBTAIIMN, TEKYIIIHA KOHTPOJIb
U MIPOMEXYTOUYHYIO aTTECTAIIHIO.

HaumeHoBaHuME CrieIUATBHBIX OCHAIICHHOCTh CIEIHATBLHBIX [lepeyeHb TUIICH3NOHHOTO
NIOMEILECHUI HOMEILEHUI IPOTPaMMHOTO 00ecTIedeHus
Y4eOHble ayAUTOpUN IJIs Mebenb: yueOHast mebenn IIporpammHoe  obecnedyeHue B
MIPOBEICHUS 3aHATHH JICKITHOHHOTO | TeXHHYecKue CpeicTBa OOYUEHHUs: | paMKax IpPOTrpaMMbl  KOMITAHHH
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IPOEKTOp, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” IS
KOMIIBIOTEPOB u CepBepoOB
Kyb6anckoro TOCYIapCTBECHHOTO
VHHBEpPCHTETa W €ro (uinaios,
AHTHBHpYCHAs 3ammra

¢usnueckux pabouMx CTAHIUA |
cepeepoB:  Kaspersky  Endpoint

Security VTSt ousHeca —
Crangaptabiii Russian Edition.
Y4eOHbIe ayIUTOPUN AJIS Meobems: yuebHas mebenb Omnepanuonnas cucrema MS
MIPOBECHUS 3aHATHI Texuuueckue cpeactsa ooyuenus:: | Windows.
CEeMHHAPCKOTO THIIA, TPYIIOBBIX U | 9KPaH, MPOEKTOP, KOMITBIOTEP OducHbIi makeT IPUIOKCHHUIT
WHIWBUIYAITEHBIX KOHCYIBTALUH, ObopynoBanue: MicrosoftOffice.
TEKYILEr0 KOHTPOJIA U Cucrema MATLAB

poMexyTouHoi arrectanuu 227C,
114C, 209 C, 315 C, 133 C, 317C

Jis  caMmocToATenbHOW  paboThl  OOy4aromuMxcs MPeAyCMOTPEHbl  MOMEIIECHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATH3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHEeT» M o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.



HanMmeHnoBanue nmoMenieHui ajis
CaMOCTOSTEIFHOU pabOThI

OcHalleHHOCTh OMEIEHUH 115t
CaMOCTOSATENILHOM PaboThI

HepequL JIMICH3UOHHOT O
IporpaMMHOTIO obecreueHust

o0yyaromuxcs oOyyaromuxcst

IMomenienue as caMOCTOsATENbHOM | Mebenb: yueOHas MeOenb IIporpammuoe  oOecreyeHue B

paboTsl oOyyaromuxcst (YuTanpHplil | KoMIUIekT — crnenmani3upoBaHHOW | paMKax — IpPOrpaMMbl  KOMIIAHHU

3an HayuHoli OMOIHOTEKH) MeOeIH: KOMIBIOTEPHBIC CTOJIBI Microsoft “Enrollment for
ObopynoBanue: komnberoTepHas | Education  Solutions” JUTSt
TeXHHKa C TIOAKIIOYCHHEM K | KOMIIBIOTEPOB u CepBEpoOB
WHPOPMALTNOHHO- Kyb6anckoro TOCYJapCTBEHHOTO
KOMMYHHUKAITHOHHOM CeTH | YHHBEPCHUTETa W €ro (hHUInaios,
«lHTEpHET» W OOCTYNIOM B | AHTHBHpYCHAas 3amuTa
QNEKTPOHHYI0  MH()OPMAIIMOHHO- | (U3MUECKUX paboumx CTaHIMHA W
00pa3oBaTEIHHYIO cpeny | cepepoB: Kaspersky Endpoint
oOpa3oBaTeNbHOW  OpraHu3anud, | Security ULt OuzHeca -
BeO-kamepbl, KoMMyHHKanuoHHOe | CranmaptHbiii Russian Edition.
obopynoBaHue, 00CCICUHBAOIICE
JOCTyI K  CeTH  HWHTEpHET
(mpoBoaHOE COEIMHEHHE u
OCCIIPOBOJTHOE  COCIUHEHUE IO

texaosorud Wi-Fi)

TTomemieHne a1t caMOCTOSATEIHLHOMN
pabotsl obyuaronuxcst (aya.207C)

Meobenp: yuebHas mebenb
Kommnexkr  cnenuanu3upoBaHHON
MeOeTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOYCHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOHI
«uTepHeT» WM OCTyIOM B
JMIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, oOecreynBaromee
JOCTYII K  CeTH  HHTEPHET
(mpoBomHOE COCIITHEHUE u
OecCIpoBOJTHOE  COCOUHEHHE IO
texuoorun Wi-Fi)

CCTHU

[Iporpammuoe  oOecrieueHne B
paMKax MporpaMmbl  KOMIIAHUHU
Microsoft “Enrollment for
Education  Solutions” TS
KOMITBIOTEPOB u CepBepOB
Ky6anckoro TOCYyAapCTBEHHOTO
YHUBEpCHTETa U €ro (HIHajoB,
AHTHBHpYCHAs 3aI1UTa
¢usnveckux pabouYMx CTAHIUA |
cepeepoB:  Kaspersky  Endpoint
Security JUIst ou3Heca -
Crannaptasiii Russian Edition.




