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1 Hesn u 3axa4y U3y4YeHHUs T CUMILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIeNbI0 CPOPMUPOBATH Y
CTYACHTOB 0a30Bble TEOPETHYECKHE 3HAHUS 00 OCHOBHBIX SBJICHMSAX, MOHATUAX, MOJEISX,
3aKOHAX ¥ METOJIaX MOJIEKYJISIPHOM (DU3UKH, a TAKXKE TaTh HABBIKHM PEILICHUS 3a/1a4.

1.2 3agaun AMCHUIIIMHEI

— M3yYEHUE TEOPETHUECKUX OCHOB, IMOHATUM, 3aKOHOB M METOJOB HCCIIEJOBAHUN
MOJIEKYJISIPHON (PU3UKH;

— O3HAKOMJICHHME C TpaHMLIAMH NPUMEHHUMOCTH (PU3MYECKHX MOJENed U TEOpHid,
UCTIOJIb3YEMBIX JUIs ONIMCAHUS CBOICTB BEIIECTB HAa MOJIEKYJIIPHOM YPOBHE;

— OBJQJICHME HABbIKAMM M METOJAaMU pELIEHUs 3a7ad II0 OCHOBHBIM pazjienam
MOJIEKYJISIPHON (PU3UKH;

— mpuOOpeTeHHe yMEHHUS  HCIOJNB30BaTh  3aKOHBI  (DUM3MKM I PEUICHHUs
€CTECTBEHHOHAYYHbIX U TEXHUYECKHX 3a/1a4.

1.3 MecTo aucuuiuinHbl (MOayJis1) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl

Huctunuaa «b1.0.14.02 MonekynsapHas (pu3nka» OTHOCUTCS K 00s3aTEIIBHOW 4YacTh
brnoka 1 "Jlucuurmumael (Momynm)" ydeOHOro IuTaHa HampasiieHus nonaroroBku 11.03.02
NHPOKOMMYHUKAIIMOHHBIE TEXHOJOIMM W CHCTEMBbl CBSI3M HampaBieHHOCTH " Onruuyeckue
CUCTEMBI U CETU CBS3H' .

Jns  ycnemHoro ycBoeHuss aucuuiuiiHbel «b1.0.14.02 MonekynsapHas — dusmka»
CTYACHTBHI JIOJDKHBI OOJiafaTh Oa30BBIMH 3HAHMSIMH M YMEHHUSMH IO TPEAUICCTBYIOIIUM
qucuuuinHaM - «MaTtematudyeckuil aHanus», «MexaHuka», «AHaIUTHYECKas TEeOMETpUs MU
JTMHEWHas anredpay.

«MonexynsipHas (GU3MKa» CIYXKHUT OCHOBOW Il MOHUMaHMs CHEIHMAIbHBIX JUCLHUIUIMH,
uzydyaeMbix 1o HampasieHuto 11.03.02 MHPOKOMMYHHKAIlMOHHBIE TEXHOJOTUU M CUCTEMBI
CBSI3U KaK B OakajlaBpHare, Tak U Jlajee B MarucTpatrype u B acnupantype. CTy1eHT, OCBOUBIIN M
JAHHBIA KypC, MOJATOTOBJICH K JEATENFHOCTH, TpeOyromei yriayoneHHoH (QyHIaMeHTaIbHON U
npodeccOHaIbHON MOATOTOBKH, B TOM YHUCIIE K HAYYHO —HCCII€I0BATENIbCKOM, a IPU COUETaHUU
OCBOCHHS JIOTIOJHUTEIBHON 00pa30oBaTeNbHON MPOrpaMMBbl IEJaroru4eckoro mnpoduias — K
He1arornyeckoi e TeIbHOCTH.

By npomeXyTo4HON aTTeCTalluy: 3K3aMEH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
00yJaronMXxCs CICTYIONUX KOMIIETEHITUN

Pe3ynbraTel 00yUYeHUS 10 JUCIUILUINHE
Ko u HanmeHoBaHME HHIUKATOpa™ (3Haem, ymeem, e1aoeem (HAGLIKU U/UNU ONbIM
desimenbHOCmuL))

OIIK-1 Cnoco6eH ucnoab30BaTh MOJIOKEHHS, 3AKOHBI U METOAbl €CTECTBEHHBIX HAYK U MATEMATUKH JIJIsI
pellleHHs 32129 WHIKEHEPHOI TeATeIbHOCTH

NOIIK-1.1. 3Haet ¢hyHIaMEHTaIbHBIC 3aKOHBI 3HaeT TeOpEeTUIECKHe OCHOBBI, TIOHSATHS, 3aKOHBI U METO/IbI
MIPUPOJBI K OCHOBHBIE (PU3NIECKUE WCCIIeTIOBaHUM MOJICKYJISIpHOH  (hUBHKH; TPaHUIIBI
MaTeMaTHYECKUE 3aKOHBI U METO/bl HAKOIUICHHUS, | MPUMEHUMOCTH  (U3MYECKMX  MOJENed H  TEOpHii,
nepeaayn u 00padoTKH HHOpMAIHH UCTIONB3YEMBIX JUIA OIMCAaHWS CBOWCTB BEIISCTB Ha

MOJIEKYJISIPHOM YPOBHE

YMeeT UpUMEHATh 3aKOHBl (HM3MKHM JUId  pEIICHHs
€CTECTBEHHOHAYYHBIX M TEXHHYECKHUX 3aJ1au.

Brnaneer HaBblkaMM ¥ METO/JAaMM peELICHUs 3ajgad 110
OCHOBHBIM pas3jieJlaM MOJIEKYJISIpHOH (pu3nku

NOIIK-1.2. Cnocoben npuMeHATh (u3udeckue | 3HaeT akTyalbHble IPOOJIEMBl MOJEKYISIPHOW (U3UKH,
3aKOHBI U MaTeMaTHYECKH METOIBI JUIs pelieHus | (U3MKY BO3HMKHOBEHHUS CIYyYailHBIX TIIPOIECCOB M HX
33124 TEOPETHYECKOro U MPHUKIIAJHOTO XapakTepa | MaTeMaTHYECKHEe MOJISITH

- YMmeer npuMeHATh (GU3MYECKHE MOJEIN U TEOpHH,
UCIIOJIb3yeMble ISl OTMCAHWSl CBOWCTB BEIIECTB Ha




PesynbraTel 00y4eHUs IO TUCIUILIMHE
(3naem, ymeem, énadeem (HaABbIKU U/UIU ONbIM
oesimenbHoCmiL))

Kon n HanMeHoBaHUE HHIUKATOpa™

MOJIEKYJISIPHOM YPOBHE

Bnaneer MeromamMm peIIEHUs €CTECTBEHHOHAYYHBIX H
TEXHHYECKHX 33/ad CO CIy4ailHBIMH W YCpPEIHEHHBIMH
(pu3MIECKUMH BENTHIHHAMHA

HOIIK-1.3. Brnageer HaBBHIKAMH HCIIOJIF30BaHMA | 3HAET OCHOBHBIC 3aKOHBI MOJICKYISIPHON (PH3UKHI

3HAHUM (QU3MKM U MAaTeMaTUKU IpPH DEIICHUM | YMeeT TPHUMCEHSATh OCHOBHBIC 3aKOHBI MOJICKYJSIPHOM
NPaKTHYECKUX 33124 (U3HKH U1l pelleHUs] MHXKESHEPHBIX 3a/1a4

Brnageer HaBBIKAMHM NPAaKTHYECKOT'O HCIOJB30BAHUS IPU
pCLICHHH  WHXXEHEPHBIX  3aJad  OCHOBHBIX  3aKOHOM
MOJIEKYJISIpHOH (pu3nKu

OIIK-2 CnocodeHn camMOCTOSTEILHO NpPpOBOAUTH JKCHEPUMEHTAJTBbHBIC HCCICA0BAHUS H HCIOJbB30BATH
OCHOBHBIC IPUEMbI 06p860TKI/I U NPEACTABJCHUA MMOJYYCHHBIX JaHHBIX

NOIIK-2.1. HaxoauT ¥ KPUTHYECKH aHAM3UPYET | 3HAET aKTyalbHble MHXXCHEPHBIE 33/1a4l C YYETOM SIBJICHUH,
uHdopmanuio, HEOOXOMUMYIO [UIi pPELICHHUs | W3y4YaeMbIX B OCHOBAX MOJEKYJISIpHOU QH3HUKH
[IOCTABJICHHOU 3aJ1aul YMeeT aHalM3UpoBaTh HH(GOPMALUIO, HEOOXOIMMYIO JUIs
peLICHUs] HHXCHEPHOU 3a1a4u

Biageer HaBblKaMM aHaJIM3a MH)KEHEPHBIX 337a4 C y4ETOM
SIBJICHUH, M3y4aeMbIX B OCHOBaX MOJICKYJISIpHOHM pu3nku

HOIIK-2.2. CriocobeH BbIOMpaTh crmocoObl u | 3HAET CHOCOOBI M CPEACTBA HW3MEPEHUH Uil  OLICHKH
cpencraa U3MEpeHUH u NPOBOJMTH | SIBJICHHH, H3yYAaeMBIX B OCHOBaX MOJICKYJIAPHON QU3HKH
9KCIIEPHUMEHTAJIbHBIC UCCIICIOBAHMUS YMeeT IpoBOJUTh H3MEPEHHS BEJIHYUH

Bnageer MeromaMM OLCHKH MOTPEIIHOCTH H3MEPSIEMbIX
BEIIMYHH B SBJICHUSX, H3y4aeMbIX B OCHOBAX MOJICKYJISPHOI
(huzuKn

NOIIK-2.3. Bnanmeer cmocobamu 0o0paboTkn u | 3HaeT CIIOCOOBI
MPE/ICTABIICHUS MONYYCHHBIX JaHHBIX U OLCHKH | Pe3yJbTaToOB
MOTPELIHOCTH PE3YJIbTATOB U3MEPCHUI YMeeT olleHHBATh [TOIPEITHOCTh H3MEPEHHOM BEINYNHbBI
Bnageer Meromamu OIICGHKH MOTPEHIHOCTH PE3yJIbTATOB
M3MEpPeHUl B  SIBICHUSX, M3Y4aeMbIX B  OCHOBax
MOJICKYJISIpHOH (pr3nKu

00paboTku SKCIIEPUMEHTAIHHBIX

*Buo unoexca uHOuKamopa coomeemcmeyem yueoOHoMy NiaHy.

Pesynbrarhl 00yueHHsI TIO TUCIMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BHUJIOB KOHTAaKTHOM ¥ CaMOCTOSITEIIBHOH pabOThl OOydYaromMXcss B COOTBETCTBUU C
YTBEPKJACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTopsl  TOCTHOKEHUS  KOMIETCHIIMA — CUHUTAFOTCS
JTOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yIbTaTOB 00yUEHHSI.

c(OpMUPOBAHHBIMU  TIPU

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO11ast TPYA0EMKOCTh JAUCIUILTAHBI COCTaBisieT 4 3aderHbie exuuuibl (144 gaca), ux
pacripeielieHle 1o BUjaM padoT MpeCTaBICHO B Ta0JIUIEe

Buapl pabot Bcero dopma o0yueHust
4acoB OYHO- 3a04Hast
oHad 3a04Hast
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (gacen) (gacer)
KonrakTHasi pabora, B TOM 4mcJe: 42,3 42,3
AyIuUTOpHBIE 3aHATHS (BCEro):
3aHATHS JEKIMOHHOTO THIIA 28 28
J1a00paTOPHBIE 3aHATHS
MPaKTUYECKHE 3aHIATUS 14 14
CEeMUHAPCKHE 3aHSATHSI
WMnas koHTaKTHas padora:
KonTposs camocrosiTensHON paboTh
6 6
(KCP)




IIpomexytounas arrecranus (MKP) 0,3 0,3

CamocrosiTebHasi padoTa, B TOM 60 60
qyucie:

Kypconas pabdora/mpoext (KP/KIT)
(TmoIroToBKa)

KontponsHas pabora

Pacuérno-rpadrueckas padora (PTP)
(moIroToBKa)

Pedepat/acce (moaroroska)

CaMOCTOSITEIFHOE HM3YYCHHE Pa3/eloB,
CaMOIIOITOTOBKA (mpopabotka "
MOBTOPEHHE JIEKIMOHHOTO Marephaia |
MaTepuaja  y4eOHHKOB W Y4eOHBIX 60 60
MOCOOMH, IOArOTOBKA K JJAOOPATOPHBIM U
NPaKTHYECKUM 3aHSTHUSAM, KOJUIOKBHYMam
U T.J.)

IloaroroBka k TCKYIIEMY KOHTPOJIIO

Konrtpoias:

[TonroroBka K 3K3amMeHy 35.7 357

Oomas qac. 144 144
TPYAOEMKOCTh B TOM YHCJIE
KOHTAKTHAN 42,3 42,3
padora
3a4.e1. 4 4

2.2 Coneprxanue QU CHUNINHBI
Pacnipenenenue BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jesiaM JUCHUTIITUHBI.
Pa3nensl (TeMbl) TUCHUIUIMHEI, U3y4aeMble B 2 CEMECTpe

KonuuectBo yacos
Bueaynut
No HammenoBanwne paznenos (Tem) AyauTopHas Op}?;ﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1. W neansHelii ra3 25 6 4 15
2. SIBeHuns mepeHoca B razax 27 8 4 15
3. TepmomuaaMuka 27 8 4 15
4, PeanpHBIC Ta3bl, JKUAKOCTH U TBEPABIC Tela 23 6 2 15
HTOI'O no pazdenam oucyuniunul 102 | 28 14 60
KonTtpons camocrosrensHo pabotsl (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,3
IToaroToBKa K TEKyIIeMy KOHTPOITIO 35,7
OO0mast TPYAOEMKOCTb 110 TUCTIATUTHHE 144

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocTosiTenbHast paboTa cTyieHTa

KypcoBoii npoeKT: ne npedycmompen

®opMa npoBeIeHU ATTECTAUMHM 110 JUCHMILIHHE: 9K3aMEH

2.3 Conep:xanue pa3jiesioB (TeM) THCIUNIHHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

HaumenoBanue paszacia CDopMa TCKYLICTO

Ne Copepxanue pazzena (TeMbl
(Temer) Aep pasnena ( ) KOHTPOJIS
1. MonnekynspHo-kuHeTHYecKass Teopusd. Monb. MonspHas Onpoc,
macca. UYwmcnmo  ABorampo. M3ompomecchl.  YpaBHEHHE| mecmupogaHue,

W neanbHbli Ta3 M
MenpeneeBa-Knaneiipona. 3akon JlaneroHa. MossipHas macca npoeepka

cMecH oomauHe2o




OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETHYECKOW TEOpUH
HCaJbHOTO ra3a.

Bapomerpuueckas popmyna. Pacripenenenne bonsimana.

Pacnpenenenne MoeKyl rasa 1o CKOpocTsIM
(pacnpenenenue Makcgenia).

3a0aHUs

W neansHeIi Ta3

macca. Hucno ABorazpo.

N3omnpoueccsl.

Ypasuenue MenjeneeBa-Knaneiipona.

3akoH /lanproHa. MossipHas Macca CMecH.

OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHIECKON TeopHuu
HJETBHOTO Ta3a.

BHyTpeHHss1 5HEprus UACaIbHOrO rasa.

Cpeansist KBaJpaTU4Hasi CKOPOCTb.

Bapomerpuueckas popmyira.

Pacnpenenenune bonbimana.

Pacnipeneneare MoneKys ra3a Mo CKOPOCTSAM (pacIpeelicHuIe
Makcgena).

2. O¢dexTuBHbIl nuaMeTp W ceueHue Mouekyabl. CpeaHsis Onpoc,
JUTUHA mecmuposatue,
CBOOO/IHOTO Mpo0era 1 YUCII0 CTOJIKHOBEHHH. BakyyMm. npoeepka
SIBneHus nepeHoca B oomaunezo
razax Huddysus B razax. 3akon Duka. BHyTpeHHee TpeHHE. 3a0aHus
®opmyna HeroToHa
TenmonpoBoxHOoCcTh. 3akoH Dypse.
3. Pabora ra3za. IlepBBIii 3akOH TEPMOOMHAMHUKHA W €r0 Onpoc,
MIPUMEHEHHE K N30TIPOIIECCAM. mecmuposanue,
npoeepka
TennoeMKoCTh HIEaTBHOTO Ta3a. domauinezo
VYpaBuenue Maiiepa. 3a0anus
TepmoHaMuKa Anunabarndeckuii nporecc. [Tomurponudeckuii mporece
Outponusa. BTopoil 3akoH TepmomuHamuku. TpeTuil 3akoH
TEpPMOJMHAMUKH. PacueT M3MeHEHHs SHTPONHHU B Ipoleccax
HICAIFHOTO I'a3a, IPH HarPEBaHWU U IIABICHUH
TemnoBas wmammHa. [ukn Kapno. Teopemsr  Kapho.
XosoanibHas MallvHa.
4, Peanpubie ra3el. Kpurtuueckoe cocrosiHHe. YpaBHEHUE Onpoc,
Bannep-Baansca. D¢ dext xoyns — TomcoHa. DHTANBIHS. mecmuposanue,
npoeepka
oomaunezo
Kunkoctu. CBobonHas sHeprus. [IoBepXHOCTHOE HATSIKEHUE. 3a0anus
VYcnoBus paBHOBECHS Ha TpaHUIE JBYX JKMIKOCTEH M Ha
PeanbHbIe Ta36I, TpaHuIe J>KUAKOCTH — TBepaoe Teno. CwmaunBaHme,
KHUJIKOCTH M TBEP/IbIE HECMadMBaHUE.
Tena
JlaBieHue T1OJ] HCKPUBIIEHHOM MOBEPXHOCTBIO >KHJIKOCTH.
®opmyna Jlamnaca. KanusispHsle siBIeHUsL.
Kpucrammmueckne TBEpIbIe TeNna M HX TEIUIOEMKOCTb.
dazoBble TEpexoAbl IEPBOTO M BTOPOTO pPoja. YpaBHEHHE
Knaneiipona — Knay3suyca. JluarpamMmma coCTOsSIHUH.
2.3.2 3aHsiTHsI CEMHHAPCKOr0 THNA (MPAKTHYECKNE 3aHATHS)
No HaumenoBanue pasnena TemaTHKa 3aHATHI/paboOT ®dopma Tekymero
(Tembl) KOHTPOJIS
1. MounekynsipHO-KUHEeTHYECKas Teopusi. Monb. MosipHast Pewenue 3a0au




2. D¢ deKTUBHBIE TUAMETP U CEYCHHE MOJICKYJIbI. Pewenue 3a0ay
Cpennsist [yiHa CBOOOIHOTO Mpodera U YHCIIO CTOJKHOBEHHM.
SIBnenus nepeHoca B Bakyywm.

razax Huddysus B razax. 3akon duxa.

Bnyrpennee tpenne. ®opmyna HeroToHa.

TenmonpoBoxHOCTh. 3akoH Dypre

3. Pabora ra3a. [1epBrIif 3aK0H TEPMOAMHAMUKH U €TO Pewenue 3a0au
MIPUMEHEHHE K N30TIPOIIECCAM.

TennoeMKoOCTh UAEANBHOTO rasa.

YpaBuenue Maiiepa.

ArabaTHYeCcKHid poIIecc.

ITonurponuyeckuil mpouecc.

Tepmoaunamuka Ountponusa. Btopoit 3akoH TepmoauHamuku. Tpetuil 3akoH
TEepMOANHAMUKH.

Pacuer n3MeHEHHS SHTPOIMH B IIPOILIECCAX UACAITHEHOTO

raza (mpu moctossHHEIX P, V, T, Q), mpm HarpeBaHUH H
TUTABJICHHH.

Hukn Kapno. Teopemsl KapHo. XosnoannbpHas MalyHa.
Pacuets! KI1/] pa3nn4HbIX HUKIIOB.

4, PeanpHpie Tazpl. Kputndeckoe cocrostHme. YpaBHeHue Bao-|  Pewenue 3a0au
nep-Baanbca.

Kuaxoctu. IloBepxHOCTHOE HATSKECHUE.
[ToBepXHOCTHO-aKTUBHBIC BEIECTBA.

YcoBus paBHOBECHSI Ha TPAHUIIE JBYX JKUAKOCTEH U Ha
TpaHHIIe )KUIKOCTh — TBEPI0e TEeO.

JlaBneHne MOJ HWCKPUBICHHON IOBEPXHOCTBIO JKUAKOCTH.
®opmyna Jlamnaca.

Kanunnsipsr.

Teepabie Tena. JledekTsl B KpucTayiax.

TennoeMKoCTh TBEPIBIX TEI.

ArperatHple cocTOSHHMSA BemecTBa. a30BbIE IEPEXO/BI
epBOro u BTOpOro poxa. YpaBHeHue Kunamelipona -—
Knaysuyca. JlnuarpaMma cocTosiHUH.

PeanbHble Ta3ml,
JKUJIKOCTH U TBEPAbIC
Tena

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanust (PI'3), manmcanue pedeparta (P), scce (D),
kostokBuyM (K), recruposanue (T) u T.1.

[Ipy  u3y4yeHWM  OUCHUIUIMHBI ~MOTYT TMPUMEHSATCS  DIIEKTPOHHOE  OOy4YeHHeE,
JIMCTaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHONIOTHHU B cooTBeTcTBUHM ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
HE MPeyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEJIbLHOI PadoThI
o0y4yamuxcs M0 AMCHUILIHHE (MOLYJII0)

Hepequb y‘IC6HO'M€TO,IlI/I‘IeCKOFO obecrneueHus JUCHUIIIWHEI I10

Ne Bung CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PaOOTHI
1 CamocrostenpHOe  |MeTtoauyeckne yKasaHus 10 OpPraHW3aluy  ayIUTOPHOM U
U3Yy4YEHUE PA3JENOB, |CaMOCTOATEIbHON paoor, YTBEPKJICHHbIE kageapoii
CaMOIIOArOTOBKA TEOpEeTUYEeCKOH (UMK U  KOMIBIOTEPHBIX  TEXHOJOTHUH,
(mpopaboTka u npotokos Ne 9 ot «14» mapta 20171
ITOBTOPEHHE

JEKIIMOHHOT'O MaTepuasia
U MaTepuaia yueOHHUKOB
1 y4eOHBIX MMOCOOUH,
TIOJITOTOBKA K




J1a00paTOPHBIM U
PaKTUYECKUM
3aHATUSAM,
KOJUIOKBHYMaM | T.JI.)
2 |[TogroTtoBka K TekyumieMy MeToan4eckue  PEKOMEHIAUUH Ui IIOJrOTOBKH K
KOHTPOJIIO NPAaKTUYECKUM, CEMHHApPCKHUM U JIa0OpPaTOPHBIM 3aHSATHUSIM,
YIBEp)KJICHHblE  Kadenpol  TeopeTHdyeckoil  Qu3uku |
KOMIIBIOTEPHBIX TEXHOJNOTUH, mpoTokonl Ne 9 ot «14» mapra

2017r

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 30OPOBBS U BOCIIPUATHS HHPOPMALIIH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUiist 1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTHHM, NPUMeEHsieMble NPH OCBOCHMH IMCUHUILIMHBI
(Mmonmy.Jist)

B Xozme wu3ydYeHHMs JUCUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUMN: JIEKIMM, NPAaKTUYECKUE 3aHATHs, NpoOiieMHOEe oOydeHue,
MOJyJbHAsE TEXHOJIOTHUS, MOJArOTOBKA NMUCHbMEHHBIX AHATUTHYECKHX PabOT, caMOCTOSATENbHas
paboTa CTyJeHTOB.

KoMIeTeHTHOCTHBIM MOAXOJ B paMKax IPENnoJaBaHUs IUCLMIUIMHBI PEau3yeTcsl B
MCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMM M aKTUBHBIX METOAOB (IPOEKTHBIX METOJIUK,
MO3rOBOIO IITYpMa, pa30opa KOHKPETHBIX CHUTyallMi, aHajau3a Nelarormyeckux 3ajad,
Nearorn4eckoro S3KCIepUMEHTa, UHBIX (OpM) B COUETaHUU C BHEAYAUTOPHON pabOTOM.

WHbpopMallMOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH U3YYCHUM JAUCHUILIUHBL:
UCIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAalMOHHOW ceTH MHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE ITPU U3YUYEHUHU JUCLMUITIIUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIlMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4.0ueHoYHbIe CpPeACTBA JJs TeKYLIero KOHTPOJSI YyCIeBAeMOCTH M NPOMeXKYTOYHOI
arrecTauuu

OreHOUHBIE CpelCTBA MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00YdJaromuxcsi, OCBOMBINMX Mporpammy y4eOHoW muctmmmabl «b1.0.14.02
MonexymsipHas pU3UKa.



OHGHO‘IHBIG Cp€acTBa BKIIHOYACT KOHTPOJBHBIC MAaTCpHUAJIbl I MIPOBECACHUA TEKYILIEIr 0O
KOHTPOJIs1 B JopMe OTUETOB IO JIAOOPATOPHBIM pabOTaM U MPOMEKYTOYHOW aTTecTalluM B
(dbopMe BOTIPOCOB K IK3aMEHY.

CprRTypa OHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTeCTallun

n/n

Kon n HanmeHoBaHue
UHMKATOpa
(B cooTBeTcTBUH C 1. 1.4)

PesynbraTe! 00ydeHns
(B cootBeTcTBMU C 1. 1.4)

HanMenoBanme o1ieHOYHOTO Cpe€acTBa

Texkymuii KOHTPOJIb

IIpomexxyTounast
aTTecTalus

NOIIK-1.1. 3naer
($yHnaMeHTaIbHbIE
3aKOHBI IPUPOJIBI U
OCHOBHbIE (hu3nUECcKHe
MaTeMaTHYEeCKHE 3aKOHBI
Y METO/Ibl HAaKOIUICHNS,
nepeaayn u 00padoOTKH
nHpOpPMATTH

3HaeT TEOPETUYECKUE
OCHOBBI, ITOHSITHS, 3aKOHBI
M METOABI HCCIEIOBAaHHI
MOJICKYJISIpHOW  (pu3HKH;
TPaHULBl MPUMEHUMOCTHU
¢dusndeckux MojeneH u
TEOPUH,  HCIOIb3YyEMbIX
IUIS  OIMCAaHWsA CBOWMCTB
BEIIECTB Ha
MOJIEKYIISIPHOM YPOBHE
YMeeT mpuMeHSTh 3aKOHBI
Gu3MKH IS peUIeHHs
CCTCCTBCHHOHay‘IHLIX u
TEXHUYECKUX 3a]1a4.
Brnageer HaBelkamMum = H
METOJIaMU PEeIIeHUs 3a7a4
10 OCHOBHBIM pasjenam
MOJICKYIISIPHOM (hU3HUKH

KontponbHas paborta — o
TeMe, pasJeiny
Ompoc

Bompoc Ha
sk3amene 1-4

HOIIK-1.2. CnocobeH
OPUMEHATh  (DU3UUECcKHe
3aKOHBI M1 MaTEMATHUYECKH
METOIBl  JUISl  PeIleHHs
3324 TEOPETHYECKOro |
MPUKJIAJHOTO XapakTepa

3Haer aKTyaJbHEIC
TPOOIEMBI MOJICKYIISIPHOM
¢u3nKy, (uzuky
BO3HUKHOBEHUS
CIIyJalHBIX MPOIECCOB H
ux MaTeMaTHIeCKUe
MOJIeNnn

Ymeer NIPUMEHSITh
¢dbusndeckue MOACTH U
TEOPHH,  HCIIOJIB3YyEeMbIC
JUIsL  ONHUCaHHUs CBOWCTB
BEIIIECTB Ha
MOJIEKYIISIPHOM YPOBHE
Bnanmeer METOAAMHU
pelreHus
€CTeCTBCHHOHAYYHBIX  H
TEXHHYECKUX 3a1ad  Cco
Cly4yalHbIMU u
yCPEIHEHHBIMH
¢busnIecKuMu
BEJIMYMHAMU

KonrponsHas padbora — 1o
TeMe, paszery
Ompoc

Bomnpoc Ha
sK3aMmeHe 5-8

HOIIK-1.3.
HaBBIKaMU
HWCIIOJB30BAHMS  3HAHUM
(GU3MKH W MaTeMaTHUKH
pu peleHnn
MPaKTUYECKUX 3a/a4

Brmaneer

3HaeT OCHOBHBIC 3aKOHBI
MOJICKYJISIPHOU (hHU3UKH
YmMmeer NIPUMEHSITh
OCHOBHEIC 3aKOHBI
MOJICKYJISIPHOW  (PHU3HKH
JUIS peneHust
WH)KCHEPHBIX 3a/1a4
Bnanmeer HABBIKAMU
MPAKTHIECKOTO
HCIOJIb30BaHUS npu
peUICHUN WHXCHCPHBIX
3a/a4 OCHOBHBIX 3aKOHOM
MOJIEKYJISIPHON (U3HKH

KonrponbHas padora — 1o
TeMe, pasziery
Ompoc

Bomnpoc Ha
sk3amene 9-12




HOIIK-2.2. Haxomur wu | 3Haer aktyanbHble | KoHTposbHas pabora — o Bonpoc Ha
KPUTHUYECKH aHAIM3UPYET | MHXKEHEPHBIC 33Jaud C | TeMe, pas3lely sk3amene 13-16
WHPOPMAITHIO, y4eTOM sBiieHnH, | Onpoc
HEOOX0IUMYIO JUI | M3y4aeMBIX B  OCHOBax
pemIeHrs TOCTABICHHON | MOJEKYISIPHON PH3UKH
3a7a9u VYMmeeT aHAJIN3UPOBATh

nHPOPMALHIO,

HE0OXO0IUMYIO IS

peneHus WH)KEHEPHOU

3a7a4u

Bnaneer HaBBIKAMHU

aHaM3a WH)KCHEPHBIX

3a7a4 C Y4E€TOM SIBICHUM,

U3y4aeMbBIX B  OCHOBax

MOJIEKYJISIPHOH (hU3HKH
HOIIK-2.2. Crocoben | 3Haet criocoOsI u cpeactBa | KonrpomnbHas paboTa — 1mo Bompoc Ha
BEIOMpaTh CHOCOOBI ¥ | M3MEPEHWH [UIA OICHKH | TeMe, pa3/ieiy sk3amene 17-20

pe3yJabTaTOB U3MEPEHUIT

U3MEPEHHOU BEJIUYHUHBI
Buageer MEeTOoJaMu
OLICHKH TOTPEIIHOCTH
pe3yJbTaTOB U3MEPEHUI B
SBIIEHUSX, HU3yYaeMbIX B
OCHOBax  MOJIEKYJISIPHOH
(07637091

CpencTBa W3MEpeHWMH U | sBiueHHWH, m3y4aeMbix B | Ompoc
HPOBOJIHTH OCHOBaX  MOJICKYJISIPHOM
9KCIIEPHMEHTAJIbHBIC bu3nKu
HCCIEN0OBaHUA Ymeer NIPOBOJUTD
U3MEpEHUS BEJITMINH
Bnaneer METOJAMHU
OLICHKH MOTPEITHOCTH
U3MepsIeMbIX BEJIWYHUH B
SBJICHHAX, H3Yy4aeMbIX B
OCHOBaX  MOJICKYJISIPHOM
¢$uznKn
HOIIK-2.3. Bnapmeer | 3naer crocoObr o0paboTku | KonTpomsHas pabora — mo Bompoc Ha
crocobamMu 00pabOTKH M | SKCICPUMEHTAIBHBIX TeMe, pa3iery sK3ameHe 21-22
NpeCTaBICHUS Ppe3yJIbTaTOB Ormpoc
NOJIyYeHHBIX TaHHBIX U | YMeer OLICHUBATh
OLICHKH MOTPEIIHOCTH | IMOTPEIIHOCTh

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIH HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VISl OLCHKH
3HAHMH, YMEHH, HABLIKOB U (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3yIOLIMX 3TANbI
(opMupoBaHUSsS KOMIIETEHIIHII B IpoIecce OCBOCHUsI 00pa30BaTE/ILHOM IPOrPaMMBbI

IIpuMepHBIii NepedYeHb BONPOCOB U 3aaHUI

KoHTposbHBIE BOMTPOCH! AJI1 YCTHOTO OIpoca Mo pasjienaM yueOHOM mporpaMMbl
Pazgen 1. UneansHbIM ras.
. Kakue gusnueckue Moaenu uCnoiab3yeT MoJIeKysipHas (pu3uka?
. OxapakTepu3yiiTe METO/Ibl ONUCaHU PUINIECKUX CUCTEM B MOJIEKYISIpHOU (hU3HKE.
. OnummTe NpoCTEHITYI0 MOJIETb BEIIECTBA — UJICATIbHBIN ra3.

. KakoB ¢pusnueckuii cMpIcit mocTossHHOM ABOrajipo?

1
2
3
4. YeMm 0TIINYAIOTCS KPUCTAIIIMUECKUE TeNa OT aMOPPHBIX?
5
6

. B uéMm 3akmrouaercs MOJICKYJIIPHO-KUHECTUYCCKOC TOJIKOBAHUEC NAaBJICHU raza?

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

NOCTyNaTeNbHas U BpalaTebHas?
9. Kakue ynpoiieHust fenaauch Npy BbIBoJie 6apoMeTpruueckoit GopMyIibl?




10. Kak MO>XHO TIpUOIHU3UTETHHO OIICHUTH BBICOTY aTMOC(EphI?

11. OOwsicHuTe Quznueckuii cMbIc pactpeaeneHus bonbivana. Kak cBsizaHo 3To
pacnpenenenue u 6apomerpuueckas Gopmymna?

12. KakoB ¢u3uveckuii CMbICI (PYHKITUN pacipeieIeHUsT MOJIEKYJI IO CKOPOCTAM?

Pa3nen 2. SIBnenus nepeHoca B raszax.

13. YUto Takoe BakyyMm B TEXHHYECKOM CMbICTIE?

14. IlpuBenuTe npuMepsl UCIOIB30BAaHUS BAKyyMa B TEXHUUECKUX YCTPOMCTBAX.

15. B uém cymHoCcTh siBiaeHUUM mnepeHoca? KakoBbl OHM M NpHU KaKUX YCIOBHSIX
BO3HUKAIOT?

16. Tlouemy muddy3us KUAKOCTEH MPOUCXOTUT 3HAYUTEIBHO MEIJICHHEE, YeM
g dy3us razos?

17. Yro Ha3zwBatoT kod(duimentom auddy3uu (BI3KOCTH, TEIIONPOBOAHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JUJIs Ta30B7

18. ITouemy Bo Bcex dhopmysax /sl SIBICHUN IMEPEHOCA CTOUT 3HAK «MHHYC»?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpaTyphl?

Paznen 3. Tepmonunamuka.

20. Pa3bsicHUTE NOHATHE CTALlMOHAPHOIO COCTOSIHMS. YTO HaA3bIBAIOT 3aKpBITON U
OTKPBITON cuctemamu?

21. Yro Takoe BHYTPEHHSS SHEPIUs UJCAIbHOIO r'a3a, U MPU KAKUX YCIOBUIX OHA MOXKET
U3MEHUTHCS?

22. JlaiiTe ompeneneHUE TEIUIOEMKOCTU Tella M YACIbHOU (MOJIIPHOM) TEMIO0EMKOCTH
BEIIECTBA.

23. Ilouemy TemnoémkocTs Cp 60inbiue Tennoémkoctu Cy?

24. Uto mpoMCXOIUT C TEMIIEpaTypod rasza, €ciud OH pacIIUpsieTcss MpU MOCTOSHHOM
naBieHUn?

25. UTo mpouCXOauT ¢ TEMIEPaTypoii ra3a, €ciid OH paciupsiercs aguadaTndecku?

26. B nuzenpHOM [BUraTenie BO3yX IIOJBEPraeTcsi OUYEHb CUJIBHOMY M OBICTpOMY
cxkaruto. g yero sto nenaercs?

27. Kornma coBepraercst 60nbpinas padoTa: Mpu M30TEPMHUSCKOM WM aaradaTHIeCKOM
pacmMpeHus raza ot oobsémMa Vi 10 oobema V,?

28. Ilouemy Bce peanbHbIE MTPOLECChl HeOOpaTUMBbI?

29. Yro Takoe sHTponus? Kakas cBSI3b SHTPONMHM CO BTOPHIM U TPETbUM 3aKOHAMH
TEPMOANHAMUKHU? YKaXKUTE CBSA3b SHTPOIUHU C TEPMOJIUHAMUYECKON BEPOATHOCTHIO.

30. Moxet 11 SHTpoIus yObIBaTh: a) B 3aMKHYTOH cucTeMe; 0) B HE3aMKHYTOU cructeme?

31. OObsicHuTe pabOTy TEIMJIOBOM MAIIUHBL, MCIONb3Ys AUarpaMMmy IHUKIMYECKOIO
npoiiecca. 3a4eM TEIUIOBOM MAIIMHE HYKEH «XOJIOIUIbHUK»?

32. Tlouemy nABUTATENW BHYTPEHHETO cropaHusi umeror Ooiyee Bbicokuit KIIJ, dem
MapoBbIe MAITUHBI?

33. Kak wusmenutcs KIIJI nukna KapHo, ecnu Temmeparypbl HarpeBarenst U
XOJIOIMIHPHUKA OJJHOBPEMEHHO YBEIUYUTH (YMEHBIINTD) HA OJMHAKOBYIO BenuunHy AT?

34. Ha rpaduke numkina KapHo mokakuTe ydacTKHM, Ha KOTOPOM ra3 caMm COBEpILIAECT
paboTy, U y4acTKH, TJie HaJ ra30M coBepIaeTcs padora.

35. Kakue KOHCTPYKLHHU «BEUHBIX JBUTATEJCi» «CO3/aHbD) MO 3aKOHAM MOJIEKYJISIPHON
buzuku?

Pasnen 4. PeanbHble ra3bl, )KUAKOCTH U TBEP/BIE TEINA.

36. O6bsicaute ¢ Touku 3peHns MKT: a) BO3MOXKHOCTB CxKaTHsl TeJla MoJ AaBJIeHuEeM; 0)
HEBO3MOXXHOCTh OECKOHEYHOIO C)KaTUsl Tell; B) pacUIMpeHHe Tela IpU HarpeBaHuu; T)
pacTBOpPEHHE COJIU B BOJIE; 1) TEKYUECTh KUAKOCTU U COXpaHeHne GOpMbI TBEPABIMU TEJIaMHU.

37. Uem OTIIMUAIOTCS PEATbHBIE I'a3bl OT UJICAIbHbIX?

38. M3 xakux NpeanochuloK BEIBOUTCS ypaBHeHHe Ban-nep-Baanbca?



39. OObscHUTE pa3nuyhe YKCICPUMEHTAIBHBIX U30TEPM U U30TE€PM, COOTBETCTBYIOIIUX
ypaBHeHUI0 Ban-nep-Baannbca.

40. YTo mpOMCXOIUT C HACHIIIEHHBIM MApOM: a) IPU YMEHBIIEHUHU ero o0bvéma; 0) mpu
YBEJIMYEHUH €ro 00bEMa; B) MPU MOHMKEHUU TEMIIEPATypPhl; T') IPU MOBBIIICHUU TEMIIEpaTyphl?

41. B xakuX TEXHUYECKUX YCTPOMCTBAX UCIOJIB3YIOTCS METACTAOMIIbHBIE COCTOSIHUS?

42. MoxHO J1H, CkUMast BOASIHOM map npu Temieparype 150 oc, MPEBPATUTH €T0 B BOAY?
JlaiiTe nmosicHeHus.

43. KakoBa cymHocTh 3(pdekra Jxoyns — Tomcona? Korma oH mosjoxureneH?
Otpunarenen?

44, Kak M0OXHO HCII0I630BaTh 3 dext [Ixoyns — TomcoHa st CKMDKSHUS Ta30B?

45. Kak OIBITHBIM IIyTEM ONpeAeTuTh KO03(PPUIMEHT MOBEPXHOCTHOTO HATSKEHUS
JKUIKOCTU?

46. Kakyro ®HIKOCTb MOKHO HAJIUTh B CTaKaH BBIIIE €r0 Kpaén?

47. UYro mnpousonuio OBl € JKHAKOCTHIO, HAJIUTOW B COCYJ, HaXOJAIIEHCS Ha
MCKYCCTBEHHOM CIIyTHUKE 3eMJIn?

48. [Touemy y Bcex BEIIECTB MMOBEPXHOCTHOE HATSKEHHWE YMEHBIIAETCS C YBEITHYEHHUEM

TEeMIEepaTypbl?

49. Kuakue nekapcTBa 4aCTO OTMEPSIOT KAIUIIMHU. SIBIsieTcs U 3TO JOCTaTOUYHO TOYHOU
Mepoit?

50. Uro mnpencTaBisIOT COOOW IMOBEPXHOCTHO-aKTHBHBIE BEIIECTBA M TI€ OHU
UCIIOJIB3YIOTCS?

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

52. Ykaxxute npuMepbl KaMWUISIPHBIX SBJICHUM.

53. Yem omiIn4a0TCsA KpUCTAUINYECKUE Teda OT aMOPpHBIX?

54. B uéM 3axiirouaeTcsi aHu30TPOIHSI KPUCTAIIIOB?

55. Bce MeTamuibl UMEIOT KPUCTAINIMYECKYIO CTPYKTYPY, OJTHAKO CBOWCTBO aHM30TPOIIHH
B MEXaHWYECKHX, TEIUIOBBIX M JICKTPUYECKUX SBICHUSAX Y METAIUIOB HA MPAKTHKE MPOSBISIETCS
oueHb penko. [Touemy?

56. Kak MoxHO Ki1accu(puuupoBaTh KPUCTAILIBI?

57. Kakasi 3aBUCUMOCTb CYILECTBYET MeX 1y KO3 uIeHTaMi JMHEHHOT0 U 00bEMHOTO

pacmupenusi? Kak e€ nokazats?

58. Urto Takoe «OuMeTam» U Ie OH NpUMEHseTcs?

59. Kak mnonyunts 3akoH [lromonra u IITH, uCHONB3ys KIACCHYECKYIO TEOPHIO
TEII0EMKOCTH?

60. BemiecTBo B OJHOM COCYZA€ HaXOIMUTCS B >KUJIKOM M TBEPAOM cocTosHMH. [louemy
IpY HarpeBaHUU 3TOU cMecH e€ TemIeparypa He oJHUMAaeTcs?

61. Yem ornmuaercs (a3oBbIi Mepexoa MEpBOro pojaa oT (a3oBOro mepexoja BTOPOTo
pona?

62. IIpuBenute npumepsl pa3zoBIX NEPEXOJOB IEPBOTO U BTOPOTO poja.

63. [Touemy 3a camoJIETOM, JIETSAIIMUM Ha OOJIBIION BBICOTE, BO3HUKAET OOJIaYHbIH cie/?

64. Ilouemy BO BpeMs CHeromnaja TeMIeparypa Bo3/1yXa 0OObIYHO MOBBIIIAETCS ?

65. O kakux (U3NYECKUX XapaKTEepPUCTHKAaX BEIIECTBA MOXHO Y3HaTh M3 (Pa3oBoii
JarpaMmbl COCTOSTHUS?

KoHnTpoJsbHbie padoTsl 0 pa3ienaM y4eOHOH AU CHUIIIMHBI

KonrtponbHas padota 1. eanbHslii ras.

1. Ouenute, CKOJIBKO MOJIEKYJ Bbl BJBIXAa€Te, €CIU IPU OJHOM BIOXe moiydaere 1 1
BO3/IyXa.

2. Momnekynbsl Ta3a pacrmpeielieHbl Mo 00beMy B CpeaHeM paBHOMEpHO. M3BecTHa
KOHLEHTpaLus MoJieKyJ n. OLEHUTh CpeHEE PacCTOSTHUE <> MEX]y MOJIEKYJIaMHu.

3. B cocyne oovemom 1 M3 mpu Temmneparype 27 OC maxomuTes cmech JIBYX UAEaTbHBIX
rasos: 10% MOJIEKYJI KHCII0poia ¥ 2 Mouid Bogopoaa. Halitu naBiieHne cmecH ra3os.



4. Ilonaras TemmepaTypy BO31yXa, MOJISIPHYIO MacCy U yCKOPEHHE CBOOOIHOTO MaIeHUs
HE 3aBHCSIIMMH OT BBICOTHI, OTPEIEIUTh, Ha KaKOW BBICOTE HAJl YPOBHEM MOpsS IJIOTHOCTH
BO3/lyXa MEHBIIIE CBOErO 3HAYCHHUs Ha YpOBHE Mops B 2 pa3a. Temmeparypy Bo3ayxa MPUHATH
paBHoii 0 ocC.

5. Kakas cpemnsisi sHeprus <E> mpuxomutcs B COCTOSIHUHM TEPMOIMHAMHYECKOTO
paBHOBecHuss TIpu Temmeparype 1, — B COOTBETCTBHM C KJACCHYECKUM 3aKOHOM
paBHOpACHPE/ICIICHUs, —Ha OJIHY: a) MOCTYMATeIbHYI CTeNeHb CBOOOMBI; 0) BpamiareiabHYIO
CTerneHb CBOOOIBI; B) KOJI€OATEIbHYIO CTEIIEHh CBOOOIBI?

KontposbHas padoTta 2. SIBjieHHs mepeHoca B ra3ax.

1. Haiftu koapduuuent nuddy3un Bogopoaa Ipyu HOPMAIbHBIX YCIOBHUAX, €CIIH CPETHSISA
JUIMHA CBOOOAHOTO Mpobera MOJIEKYJI IPU ATUX YCIIOBHsIX paBHa 0,16 MKM.

2. OmpenenuTh CPeTHION UIMHY CBOOOJHOrO Mpodera MOJIEKyJ a30Ta IpU TeMIepaType
27 °C u pasnenun 300 Ia. JrameTp MoJIeKyIbl a30Ta IPUHATH paBHBIM 0,3 HM.

3. Kakoe mpeielbHOe 9HCII0 MOJEKYII rasa JOJKHO HAXOmuTcs B 1 cM® cdeprueckoro
cocyJia, 1uaMeTp KoToporo paBeH 50 cM, yTOOBbI MOJIEKYJIbl HE CTAJIKUBAIUCH JAPYr ¢ APyrom?
Jlnametp MoJeKyIibl ra3a NpuHATh paBHbIM 0,3 HM.

4. Yepe3 UMIMHIPUYECKUA METAJUIMYECKHM CTEpXKEeHb MPHU PasHOCTH TeMIepaTyp y ero
koHIOB AT 3a 1 ¢ ocymecTBisiercs nepeaada koiaudectsa TerioTel 8 Jx. Kakoe koiamuectBo
TEIUIOTHI Oy/eT nmepeaaHo 3a 1 ¢ depe3 CTepKeHb U3 TAKOIo e Marepuana U JUIMHBI, HO Ipu
pasHoctu temnepatyp 2-AT u BaBoe OoJbIIeM pagnyce CTepKHs?

5. WneanpHplif Ta3 COBEpIIMI HM30XOPUYECKHM Mpolecc, B pe3yibTare KOTOPOIro €ro
JlaBJIeHHE BO3pOcCio B n pa3. Kak u BO CKOIBKO pa3 U3MEHUIIOCH CPEHEE YUCIIO CTOJIKHOBEHUMN
KaX/101 MOJIEKYJIbl B €IUHUIY BpEMEHH?

Konrtponsnas pabdora 3. Tepmoannamuxa.

1. Temnepatypa 1 Mons uzaeanbHOro ra3a C M3BECTHBIM IIOKa3zareneM aaualdaTel 7y
nosbimaercds Ha AT npu u300apuueckoM, HM30XOPUUECKOM U aauabaTHUECKOM Ipoleccax.
Onpenenuts npupauieHre BHyTpeHHel sneprun AU ra3za ajis Bcex TpeX CIydaes.

2. Hanmcatb ypaBHEHUE COCTOSTHUS [UIs | MOJI uaeanbHOro rasza B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI ero MoJisipHble TerioeMkocTi CP u CV.

3. HaliTu yaenpHyI0 TEIIIOEMKOCTh KHCI0poaa mpu V = const.

4. CpaBHUTH KOJMYECTBA TEIJIOTHI, MOJyUYE€HHbIE Ta30M Npu u3zoxopuyeckom (QV) u
u3zobapuueckoM (QP) moBbIIEHMHM €ro TeMmIepaTypbl Ha OJHY M Ty ke BenuuunHy. OTBeT
000CHOBATb.

5. BelpazuTe MoIspHYI0 H300apuyeckyro TemiuoeMkocTb CP  depe3 M3BECTHBIM
1oKa3arenb aguadatsl v.

KonTponbhas padota 4. PeanbHble rasbl, )KUIKOCTH U TBEPJIbIE TENA.

1. Onenure, KaKyl0 MPUMEPHO TOJIIMHY MMeN Obl CION KMJIKOTO BO3/yXa Ha 3€MHOMN
MOBEPXHOCTHU IPU OXJIaKICHUHU 3€MJIM U KOHAECHCAIlMU BCEro Bo3ayxa?

2. Ilpu nmoabeMe U3 BOJABI NMPOBOJIOYHOW paMKH OOpa3zyercs IUIEHKa MIMPUHOM 5 cMm.
Onpenenure MUHUMaIbHOE 3HAYEHHE CHJIbI, MPUJIOKEHHOW K paMmKe, MPU KOTOPOM MOKET
IPOM30UTH pa3pbiB BOASAHON miieHKH. KoadHuIMeHT moBEpXHOCTHOTO HATSXKEHHs BOJABI paBeH
0,07 H/m.

3. Kak MOHO NepeBeCTH HACBILIEHHBIN ITap B HEHECHIICHHBIIN ?

4. Bo ckonbko pa3 n (n = V,/V1) cienyer yBeTHYUTh M30TEPMHUYCCKH O0BEM UV MOJICH
U/IeaTbHOTO ra3a, YTOOBI €ro SHTPOIHUS UCTIbITaja pupaiieHue AS?

5.Crnoit npaa TonmuHoM 4,2 cM uMmeet temneparypy 0 OC. Haittu MUHHAMAJIBHYIO TOJIIHHY
CJIOS1 BOJIBI, KOTOPYIO HY>KHO HAJIUTh HA JieJI, YTOObI BeCh JieJ| pacTasil. HauanbHas Temmneparypa
Boze 33 °C. [ToTepsimMu TETUIOTHI MpeHEOPEYb.



3a4YeTHO-IK3aMEHAIIMOHHbIE MATepHAaIbl [Js NPOMEXKYTOUHOW  aTTecTAIHU
(3x3amen)

1. 3akonbl wuaeanbHOro rasza. BeiBom ypaBHeHusi MenaeneeBa-Knanelipona. 3akoH
Asorazpo. M3omnporeccsl (hopmynsl u rpadukn). BeiBoa 3akona Jlansrona. MonsipHast Macca
CMECH.

2. [laBnenue ra3za. BbIBoJl OCHOBHOTO ypaBHEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPHU
UJCAIBHOTO ra3a. @opMyJibl BHYTPEHHEN SHEPIUH HICAIBHOTO Ta3a U CPEIHEN KBaApaTUYHON

ckopoctu. Pacnipenenenue sHEpruu MO CTEIIEHSIM CBOOO/IBI.

3. BeBog Oapomerpuueckorr ¢dopmyisl. BeiBog pacnpenenenuss bomsiimana. OmnbiT
Ileppena no onpezaenenuto ynciaa ABoraapo.

4. PacnpeneneHue MoOJEKyJd ra3a IO CKopocTsM (pacmpeaeneHue Makcena).
@usnueckuii cMbicn QYHKIMH pacnpesencHus. Y ciaoBue HopMupoBkH. Hanbonee BeposiTHas
CKOpOCTh U 3HaueHHEe (PyHKIMH pacipeneseHus Mpu 3Toi ckopocti. OyHKIMS pacnpeaeaeHus
JUISL OTHOCUTENILHOW CKOPOCTH. Y CIIOBHSI CYIIECTBOBAHUS aTMOC(EpHI IIaHET.

5. DpdexTuBHBIE TUAMETP U ceYeHUEe MOJIeKYIbl. BeiBoa (opMyn i cpeqHel AJInHbI
cBO0OOHOrO IIpodera 1 Yncia CTOJKHOBEHUH U OLIEHKA MOPsAIKa ATUX BEIUYUH. Bakyym.

6. SBnenus nepenoca. quddysus B razax. 3akon Puxka. Pacuer kosddummenra
camoudy3un.

7. Buyrpennee tpenue. ®opmyna Herorona. Kunematnueckas u AMHaMHYECKas
Bs3KOCTH. TermonpoBoaHoCTh. 3akoH Dypre. CBsi3b Mk 1y KOG UIIEHTaMH ITEpPEeHOCa.

8. BHyTpeHHss sHeprus Kak (yHKuMs coctosHus. [lepBblil 3aKOH TEPMOAMHAMUKU U
ero pasiauuHbie (GopMyTUpoBKU. BeiBox ¢opmynbl miast paboTsl raza. [IpumeHnenue mepBoro
3aKOHA TEPMOAMHAMMKH K U30IPOLIECCAM.

9. Knaccuueckas Teopusi TEIUIOEMKOCTH HAEAIBHOrO rasza. MossipHas U yzAelbHas
TEIUIOEMKOCTH U CBS3b MEXJIY HUMHU. TeIUIOEMKOCTH HpPU MOCTOSHHOM [JaBJIIEHUU U OOBbEMe.
BriBon ypaBHenust Maiiepa u noka3zatens aguadarsl. @U3NUYECKU CMBICI Ta30BOM OCTOSHHON
R.

10. Anmumabarnueckuit mnpouecc. BoiBog Tpex dopmyn mia anuabartsl. CpaBHEHHE
annabaTU4eckoro M M30TEPMHUUYECKOro IpoueccoB. BeiBox ¢opmyn ans paboTel rasza mnpu
aanabaTHYecKoOM MpoIecce.

11. Tlomutponuueckuil npouecc. YacTHble ciayyan. BbiBoJ (GOpMynbl HOIUTPOIIBL.
BoiBos1 yacTHBIX (pOpMyIT U3 ypaBHEHHS MOJIUTPOIIHI.

12. OGparumble U HeoOpaTuMble Tporecchl. [IoHATHE SHTPONIUU TEPMOIUHAMUYECKOM
cuctembl. CBoiicTBa sHTponuu. Btopoit 3akoH TepmoauHamuku. @Dopmyna bonbiMana.
ITopsimox u Oecnopsiiok B mpupojae. TpeTuil 3akoH TepMoauHAMUKU. Pacder konmuecTBa
TEIUIOThI YEPEe3 SHTPOIIHIO.

13. Pacuer u3MeHeHHs SHTPOIIUH B MPOLIECCAX UICAIBHOTO ra3a (IIpH MOCTOSIHHBIX P, V,
T, Q), npu HarpeBaHUH U IJIABJICHUU.

14. Huknuyeckue mponecchl. TernoBas mamuHa. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BeiBog popmynst KIIJI. Teopemsr Kapuo. Paznuunbie popMyaupoBKH BTOPOrO 3aKOHA
TEPMOAVMHAMMKH. XOJIOWIbHAS MalIMHA.

15. Peanbnble rasel. M3orepmel peanbHOro raza. HaceimenHnsiii map. Kpurtuueckoe
cocrosiHue. Kputuueckue napameTpsl.

16. VYpaBuenue Ban-gep-Baanmbca nns 1 monss u v Moned. PU3HMYECKHN CMBICI
NOCTOSIHHBIX Ban-nep-Baanbsca. M3otepmbl Ban-nep-Baanbca. MeracTaOuibHbIe COCTOSHUS.
Bnyrtpennss sHeprus rasa Ban-gep-Baanbca.

17. Dddexr xoyns — Tomcona. ®dusmueckas cymHocTb. JuddepeHunanbHpiii
koapduument [xoyns — Tomcona. [uddepennmanbupiii ¥ uHTErpanbHbl (P dEKT.
OHranbnus. TemnepaTypa HUHBEPCHH.



18. CpoOomnast oHepruss Kak (yHKOUS coctosHUsA. Tpu GopMynupoBku aus
kod(durmenta moBepxHOCTHOro HaTspkeHus. OnbiT Ilmato. 3aBucuMocTh K03 dUIIMEHTA
MMOBEPXHOCTHOTO HATSKEHUS OT psiia (hakTopoB. [loBepXHOCTHO-aKTHBHBIE BEIIESCTBA.

19. VcnoBust paBHOBecHsl Ha TpaHHIE ABYX >KUIKOCTEH W HA TPAHUIE XKUAKOCTb —
TBepaoe Teno. Kpaepoii yrou. [Ipumepsl cMauMBaHus U HECMAYMBAHUSL.

20. JlaBneHue TOA HWCKPHBJICHHOW IMOBEPXHOCTBIO JKHAKOCTH. BwiBom dopmybl
Jlanmaca. Yactaele cnydau. Kanwisipel. BeiBo opMyITbl TOAHATHS KUAKOCTU B KaUAJIISIPE.

21. Cummerpust KpucCTaIOB. 4 Tuna KpuctawioB. JlepekTsl B KpucCTaiax.
Knaccuueckass Teopusi TEIMIIOEMKOCTH TBEPABIX Teil: 3aKOHbl Jltomonra u IItm u Jxoynsa —
Komnmna.

22. ®aza. dazoBoe paBHOBecue. da3oBbie Mepexojabl MEPBOrO M BTOPOTO poja.
[Tomumopdu3Mm. YcnmoBusi KulleHWs, TUIaBJICHHs, cyOnumanuu. YpaBHenwe Kiamedipona —
Knaysuyca. TpoitHas Touka. J[uarpamMmma COCTOSIHUIA.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Oyenka

Kpumepuu OYCHUBAHUA NO IK3AMEH)Y

Buvicokuui  yposenv  «5»
(omauuro)

OYEHKY «OMIUYHO» 3ACIYHCUBAEM CMYOEHM, OCEOUSUIUL 3HAHUS,
VMeHUsl, KOMNemeHyuy 1 meopemuyeckuti mamepuai o6ez npobenos;
BLINOIHUBWIULL 6Ce 3A0AHUS, NPEOYyCMOMPEHHble YY4eOHbIM NIAHOM
Ha BbICOKOM KAYeCmEeHHOM YpOGHe, NpAKmuiecKkue HAablKu

npogheccuoHanbHo2o npuMeHeHUs 0CB0EHHbIX 3HAHUTL
chopmuposarbi.
Cpeonuii  yposeHb «4» | oyenky  «xopowioy  3aciayxcueaem — cmyOeHm, — NpaKmuyecKu
(xopowio) NOTHOCMbIO  OCBOUBWIULL  3HAHUS,  YMEHUs, KOMNemeHyuu u
meopemuyeckuti mMamepuan, yuyeOuvle 3a0aHUs He OYEeHeHbl
MAKCUMAIbHBIM — YUCTOM — OANN08, 8 OCHOBHOM  Chopmuposan

NpaKkmu4eCKue HaA6blKU.

Ilopozoswiii ypogens «3»
(voosrnemsopumenwvro)

OYEHKY «ydoeﬂemeopumeﬂbﬂo» saciyarcueaen cmydeHm, 4acmu4Ho
c np06efzamu 0CBOUBUIULL 3HAHUA, YMERUA, KomMnemeHyuu u
meopemuqecmul mamepuai, MHocue yll€6Hbl€ 3a0anus aubo He

BbINONHUNL, JIUOO OHU OYEHEeHbl HUCIOM Oall08 OAUKUM K
MUHUMATIbHOMY, — HEKOmopbvle  Npakmuyeckue  HAGbIKU  He
cghopmuposanbi.

MunumaneHulll YypoBeHb | OYeHKY «HeyO0Oo8I1emBOPUMENbHOY  3ACTYHCUBAem  CMYOeHm, He

«2»
(Hey0o811emeopumenbHo)

0C8OUBWIULL 3HAHUSL, YMEHUS, KOMNemeHyuu u meopemuyeckuil
mMamepuai, yueOHvle 3a0aHUs He 8bINOJIHUIL, NPAKMUYEeCcKUe HaABbIKU
He cchopmuposanbi.

OneHouHble CpeicTBa JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3J10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbS IIPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS I IOATOTOBKU OTBETA HA DK3aMEHE;

— MIPU MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHUsI UHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBs IIPELyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C X MHJIUBUIYaIbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJWAOB IIpOLEypa OLIEHHWBAHUSA pE3yJIbTaTOB OOyYeHHUs M0 AUCLUMIIIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOy4YEHHs WHBAJIUAOB U JIMIl C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE




uHpopMmanuu B (opMax, aJanTUPOBAHHBIX K OTPAHMUYCHHSM HX 3J0POBbS U BOCIPHSITHS
nHpopmanuu:

Jist U1 ¢ HapYIICHUSIMU 3PCHUS

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, HHPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHasi auTeparypa

1. Cagenbes, 1.B. Kypc o6meit ¢pusuku : yuebHoe nocobue : B 3 1. T. 1 : Mexanuka.
Monekynsipras ¢pusuka / CasenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuy, B.A. Kypc oOuieit ¢pusuku. MonekynspHas Gpusmka : yaeOHuk /
AuerikeBud B.A. - M. : ®UBMATJINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. MonekynsipHas ¢usuka : yueonoe nocooue / A.K. Kukoun, 1.K.
Kukoun. - Canxr-IlerepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc dusuku : yued. mocoOue A1 MHKEHEPHO-TEXHHUECKUX
cneuanbHoctedt By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

6. Uponos, N.E. Bamauu no obmieii pusuke : yuebroe nmocodbue / M.E. NUpomos. -
CankrllerepOypr : Jlans, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, 1.B. COopHHK BOMPOCOB U 3a/ay 1o oo1iel Gpusmke : yuedHoe mocoodue /
N.B. Casenbes. - 7-e u3sn., crep. - CII06. : Jlans, 2016. - 292 c. -

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

5.2. Ilepuoanyeckasi JuTepaTypa
Vkazviearomes — newamuvle  nepuoouveckue uzoanus u3z  «llepeuns  neuamuvix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponnvie  nepuoouueckue uU30AHUS,  C
yKazamuem aopeca cauma 31eKMpOHHOU 8epCuUl HCYPHALA, U3 0a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'V:
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. Dnextponnas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias nahopmarronHas marpopma Elsevier
https://www.elsevier.com/
4. Hayunas snekrponHas oudimoreka (HOB) http://www.elibrary.ru/
5. H3BecTus BbicIMX y4eOHBIX 3aBe/ieHnid. Pannodusuka.
6. Wudopmaruzauus u cBs3b
7. Ycnexu pU3NYECKUX HayK
8
9.
1

KypHan sKkCriepUMEeHTAIbHOM U TEOPETUIECKOM (pr3uku
[Tucema B "XKypHan skciepuMeHTaIbHON U TeopeTndeckon pusuku"
0. PagnoTexHuKa U 3JIEKTPOHUKA


https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://www.elsevier.com/
http://www.elibrary.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble Npo(eccHOHATBHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHbBIC CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucTteMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3alaIHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HammonanbHas »3JIeKTpOHHas OuOIMOTEeKa (IOCTyn K DIEKTPOHHOM OubnmnoTteke
nucceprauuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/
8. IIpe3mmenrtckas oudimoreka uMm. b.H. Enpuinna https://www.prlib.ru/
9. Dnekrponnas koyueknus Okcdopackoro 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. YuuBepcurerckas nHpopmanronnas cucrema POCCUSA http://uisrussia.msu.ru

g wnE

HNupopmManHoHHbIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUCTeMa (JOCTYII MO JIOKAJIBbHOM CETH ¢
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypcbl cBoOOAHOTO fOCTYHA:

1. AwmepukaHcKas maTeHTHas 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 HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

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

6. HWudopmanumonnas cucrema "EanHoe okHO qocTyna kK 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

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

8. ®enepanbHbIil IEHTP HUHPOPMALIMOHHO-00pAa30BaTENIbHBIX PECYPCOB
(http://fcior.edu.ru/);

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

10. CnpaBouHo-uH(pOopManMoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyxba TeMaTHYECKUX TOJKOBBIX ciaoBapeit http://www.glossary.ru/;

12. Cnosapu u suiukiaoneauu http://dic.academic.ru/;

13. OO6pazoBarenbHbIN TopTan "Yueda" http://www.ucheba.com/;

14. 3akonompoekt "O6 obpasoBanuu B Poccuiickoit @enepanun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena moayiapHOT0 JUHaMU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, Y4€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKAIMNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnoreka nHHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelbHbIX TexHONOTHiA http://mschool.kubsu.ru;

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

5. DueKTpoHHbIE 00pa30BaTENbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM W
TexHosmoruii B oOpazoBanmu KyOl'Y u Hayuno-merommueckoro >xypnama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl [Jisl OOYYAIOIIMXCSl 10 OCBOGHHI0 JIUCHUILIMHBI
(Mmonmy.Jist)

Jlexuusi siBisieTcss OgHOW M3  (QOpM H3YYEHHs] TEOPETHYECKOro Marepuaia Io
JucuuiuimHe. B xo4e JEKIMOHHOTO Kypca NPOBOAUTCSA H3JIOKEHUE COBPEMEHHBIX HAYYHBIX
MOAXOA0B U Teopuid. B TeTpaau Il KOHCIEKTHPOBAHHUS JIEKIIMH HEOOXOIUMO UMETh TOJIS, T/Ie
M0 XOJy KOHCIIGKTHPOBAHMS JCNAIOTCS HEOOXOAMMBIE TOMETKH. 3alHCH JIOJDKHBI OBITh
n30upareabHbIMU. B KOHCIEKTE MPUMEHSIOT COKPAIIICHHE CIIOB, YTO YCKOPSET 3aIHCh.

Bomnpocel, BO3HUKawIIME B XOJ€ JEKUMHU, €CIM HE 3aJaHbl Cpa3y, PEKOMEHIYEeTCA
3aMUChIBaTh HA TMOJSAX W TMOCIAE OKOHYAHUS JISKIIMHM OOpaTUThCS 3a pa3bsICHEHHUEM K
npenonaasarento. Heo6xoauMo akTUBHO pabOTaTh C KOHCIEKTOM JICKIIMHU: TOCJE OKOHYaHUS
JEKIMHU PEKOMEH/1yeTCsl IEPEUUTATh CBOU 3alIMCH, BHECTU NOMPABKU U JOMIOTHEHUSI.

OnHUM 13 OCHOBHBIX BUJIOB JCSATEIHHOCTH CTYACHTA SBISIETCS CAMOCTOSATENIbHAS padoTa,
KOTOpasi BKJIIOUaeT B ce0s M3ydeHHUe JEKIIMOHHOTO MaTepuana, y4eOHUKOB U Y4eOHBIX MOCOOUH,
MOATOTOBKUA K BBITIOJHEHHUIO JIA0OPAaTOPHBIX PabOT M OGOPMIICHHUIO TEXHUYECKHX OTYETOB IO
HHAM, a TaK € IOATOTOBKM K INPAKTHYECKUM 3aHATHSAM H3YYEHHUEM KpaTKOM TEOpUM B
3a/laUHAKaX W PEIICHUH JOMAIIHUX 3aJlaHuid. MeTonuKa CcamMoCTOATEIbHON paboThl
IIPEABAPUTEIIBHO PA3BACHIETCA MPENOJABAaTEIEM U B IIOCIHEAYIOIIEM MOKET YTOYHATHCSA C
Y4€TOM MHAMBUIYaTbHBIX OCOOEHHOCTEH CTY/IEHTOB. Bpemsi 1 MecTo caMOCTOSTEIbHON paboThI
BBIOMPAIOTCS  CTyIEHTAaMH [0 CBOEMY YCMOTPEHHUIO IUIAaHUPOBAaHHWE BpEMEHH Ha
CaMOCTOSITENIbHYI0 paboTy, HEOOXOMMOT0 Ha M3YYEHHE HACTOSIICH NUCIMIUIMHBI, CTYACHTaM
Jy4dllle BCEro OCYIIECTBIATH PAaBHOMEPHO HA BECh CEMECTp, MNpPEayCcMaTpuBas IIPU 3TOM
pETYJISIPHOE MOBTOPEHUE MPOMJEHHOTO MaTepurara.

CaMocTtosTenbHyl0O pabOTy HaA AUCHHUIUIMHOW CleIyeT HAYMHATh C H3yYCHUS
MpOrpamMMBbl, KOTOpas COJEPKUT OCHOBHBIE TpPEOOBaHUS K 3HAHUSM, YMEHHUSIM M HaBBIKaAM
oOydaeMbix. O0s3aTeNBFHO CIEAYET BCIIOMHUTh PEKOMEHIAINU TIPEToaaBaTens, JaHHbIe B X0
YCTAHOBOYHBIX 3aHATHI. 3aTe€M CIEAYET NMPUCTYINATh K U3YYEHUIO OTIEIBHBIX Pa3/IeliOB U TEM B
MopsiIKe, IPETyCMOTPEHHOM TporpaMmMoii. [lonyuuB npencraBieHne 00 OCHOBHOM COJIEp>KaHUU
pasznmena, TEMbI, HEOOXOIUMO W3YyYHUTh MaTepHall IO TEeMe, W3J0KECHHBIH B y4eOHUKE.
[lenecooOpa3HO COCTaBUTh KPATKUl KOHCIIEKT WM CXEMY, OTOOPaKaloIIyl0 CMBICI U CBS3U
OCHOBHBIX TOHSATHUN JAHHOTO pa3jiesia M BKJIIOYCHHBIX B HETO TeM (Wiu 0oJiee TPOIYKTUBHO —
JIOTIOJTHATH KOHCIICKT JICKITUH ).

OO0s3aTennbHO CleAyeT 3alrChiBaTh BO3HUKIIKAE BOMPOCH, HA KOTOpPHIE HE YIAIOCh
OTBETUTH CaMOCTOATEeNbHO. HeoOX0oIuMo M3Y4YHTh CIUCOK PEKOMEHJOBAHHOW IHUTEpaTyphl U


http://gramota.ru/
http://www.glossary.ru/
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http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
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y6€I[I/ITBC$I B ¢ HaIUYMHM B JUYHOM IIOJH30BAaHUH WU B noapa3aAcICHUAX OMOINOTEKH B
OyMa)KHOM MJIM 3JIEKTPOHHOM BHJIE. BCI0O OCHOBHYIO y4eOHYIO JIUTEpATYPY JKEJIATEIBHO U3Y4aTh
C COCTaBJIEHHEM KOHCIIEKTAa. UTeHue JIMTepaTypbl, HE COIPOBOXKIAEMOE KOHCIIEKTHUPOBAHUEM,
MaJIo pe3yJbTaTUBHO. Llenb HanmcaHus KOHCIEKTa 0 JUCLHUIUIMHE — c(hOPMUPOBATh HABBIKU IO
IIOUCKY, 0TOOpY, aHanu3y U (OpMyJINPOBAHUIO y4eOHOr0 MaTepuana. JTH HaBbIKU 00s3aTeIbHbI
JUIs 1I000r0 CHEeIMAINCTa C BHICIIUM 00pa30BaHUEM HE3aBUCHMO OT BHIOPAHHOI'O HAIIPABIICHMSL.

Hanmcanne KoHCHEKTa JOJIZKHO OBITE TBOPYCCKHUM — HYKHO HC ICPCIIHCHIBATL TCKCT U3
UCTOYHUKOB, HO IBITaTbCA KPATKO M3JIaraTh CBOMMM CIIOBAMU COZEp)KaHUE OTBETA, IIPU A3TOM
MaKCHMAaJIbHO €T0 CTPYKTYPHUPYS U UCIOJIB3Ysl CHMBOJIBI U YCIIOBHBIE 0003HA4YCHHUS (B 3TOM Bam
IIOMOT'YT BOIPOCHI BBIHOCHMBIE Ha 3a4eTHOE TECTUpOBaHME U 5K3aMeH). KonupoBanue u
3ayUMBaHUC HCOCMBICIICHHOIO TCKCTAa TPYAOCMKO W II0 6OJILH_IOMy CUCTy HC HMECT
IIO3HABATENILHOM M NpakTudeckoil neHHocTu. [Ipu paboTe Hax KOHCHEKTOM 00s3aTeabHO
BBIABJIAIOTCA U OTMCUAKOTCA TPYAHLIC JJISI CaAMOCTOATCIBHOI'O U3Y4YCHHA BOIIPOCHI, C KOTOPBIMU
YMECTHO O0paTUThCA K IPENoJaBaTe0 NP MOCEIIEHUM 3aHATHH M KOHCYJIbTalMH, 1100 B
WHIUBUIYAJIbHOM ITOPAJIKE.

IIpu yreHun yueGHOM M HayyHOH JIUTEpaTypbl HEOOXOIUMO BCErJa ClIeIUTh 3a TOUHBIM U
IMMOJIHBIM IMOHUMAHUCM 3HAYCHHA TCPMHUHOB U COACPIKAHHA HOH?ITI/If/'I, HCIIOJIb3YEMbIX B TCKCTC.
Bceerna cienyer yrouHsATh 3HAUEHUS IO CJIOBAPSAM WM SHUUKIONEIUSAM, IPU HEOOXOAUMOCTH
3aIIMChIBATh.

B ocBoeHHMH TUCHMITIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalMKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUEHHs U YCTaHOBJIEHUIO BOCIIMTATEIbHOIO KOHTAKTA
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSL.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1o JUCIUIInHe (MOY TI0)

HO BCEM BHIAM y‘IG6HOfI HCATCIIBHOCTU B paMKax JOUCHUITIINHBI I/ICHOJII)ByIOTCSI
ayUTOpUH, KaOMHETHI U JTa0OpaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIUAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

[Tpu 3anonHeHUH TAOMUIBl YYUTHIBATH BCE BUABI 3aHATUH, MPEAYCMOTPEHHBIE YU4EOHBIM
IIJIAaHOM I10 ﬂaHHOﬁ JUCHUINIIMHE: JICKIIUHU, 3aHATHUA CGMI/IHapCKOFO TUIIA (HpaKTI/IquKI/Ie 3aHATHA,
nabopaTtopHble paboOThI), a TaKXkKe KypcoBO€ MPOEKTUPOBAHME, KOHCYIbTAIIMM, TEKYIIUN
KOHTPOJIb U TIPOMEKYTOUHYIO aTTECTaIUIO.

HanmeHoBaHue crienManbHBIX OcCHaNIeHHOCTD CIIeIUATBHBIX [TepeveHb JIMLIEH3HOHHOTO
HOMEIICHUH HOMEIICHUH HPOrpaMMHOro obeceyeH s
Y4eOHbIe ayAUTOPUH IS Meo0enb: yaeOHas meOeb [Iporpammuoe  obecrmeueHne B
NPOBENICHUS 3aHATHH JEKIHOHHOTO | TexHUueckue cpecTBa OOYYCHHUs: | paMKax I[pOrpaMMbl  KOMIIQHUH
tumna 300C, 201C, 227C, 114C, 209 | s3kpaH, MPOSKTOP, KOMITBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” I
KOMITBIOTEPOB u CepBepOB

Ky6anckoro rOCyAapCTBEHHOTO
YHUBEpPCUTETa M €ro (huimajios,
AHTHBHpYCHAS 3aluTa
¢u3ngecknx pabodnx CTaHIUHA H
cepsepoB:  Kaspersky  Endpoint

Security JUTs omsHeca —
Crangaptablii Russian Edition.
VYueOHble ayTUTOPHHN IS MebGenb: yueOHast MmeOemb OnepanuonHas cucreMa MS
NPOBEICHUS 3aHATHI Texuuueckue cpeactsa ooyuenus: | Windows.
CEeMUHAPCKOTO THIIA, TPYIIIOBBIX U | 3KpaH, IIPOEKTOP, KOMITBIOTEP OducHbI akeT NPHIOKEHUH

VHIMBHYaJIbHBIX KOHCYJIBTAILIUH, O6opynoBanue: MicrosoftOffice.




TEKYILEro KOHTPOJISA U Cucrema MATLAB
MIPOMEXYTOUHOH arTectaryu 227C,

114C, 209 C, 315 C, 133 C, 317C

Jns  caMmocTosiTenbHOW — paboThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHELMAIU3UPOBAHHON MeOebl0, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUsS K ceTu «/HTepHEeT» M o0ecreyeHneM JOCTyIa B 3JIEKTPOHHYIO

nH(pOPMaLMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumeHoBaHue noMemeHu ais
CaMOCTOSITENILHOM paboTHI

OcCHAaIlIEHHOCTh TOMEIIEHHUH ISt
CaMOCTOSITENILHOM PabOTEI

Hepequb JIMIOCH3HUOHHOI'O
MMporpaMMHOTO obecrneueHus

oOyyJaromuxcst 00y4aromuxcst

IMomemenue ans caMocTosATeNbHON | Mebenb: yueOHas meOeb IIporpammuoe  oOecrmeueHue B

paboThI 00yJaromuxcs (YNTanbHbIN | KOMIUIEKT — cHelnmaiu3upoBaHHOW | paMKax  MHpPOTPaMMbl  KOMITAHUH

3an Hayunoii Oubinorekn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
O6opynoBaHue: komnbroTepHas | Education  Solutions” TUTSE
TeXHHKa C TOAKIIOYCHHEM K | KOMITBIOTEPOB " CEepBEpOB
HHPOPMALMOHHO- Kybanckoro TOCyTapCTBEHHOTO
KOMMYHHUKAIIHOHHOH CeTH | VHHBEPCHTETa W €ro (hHIHaioB,
«HTEpHETY» W OCTYIIOM B | AHTHBHpYCHas 3ammra
9JEKTPOHHYI0  MH()OPMAIMOHHO- | QU3MYECKUX paboumxX CTaHIHH u
00pa3oBaTeIbHYIO cpeny | cepsepoB: Kaspersky  Endpoint
0o0pa3oBaTeNpHON  OpraHu3anuy, | Security JUIst ousHeca -
BeO-KaMmepbl, KoMMyHHKalroHHoe | CtanmaprtHbiil Russian Edition.
obopynoBanue, oOecreunBaromice
JOCTYn K  CETH  HHTEpHET
(poBoaHOE COCTMHEHUE u
OecrpoBOIHOE  COCIUHECHHE  II0

texunosorur Wi-Fi)

[Nomemenne s camoctoaTenbHON | Mebenb: yueOHas Mebenb ITporpammuoe  oOecrieueHne B
pabotsl ooyuaronuxes (ayn.207C) | KoMiulekT — crienuanv3upoOBaHHOW | paMKax MPOrpaMMbl  KOMIIAHUH
MeOemH: KOMIIBIOTEPHBIC CTOJBI Microsoft “Enrollment for
ObopynoBanue: komnbroTepHas | Education  Solutions” TUTS
TEXHHKa C TOAKIIOYEHHEM K | KOMITBIOTEPOB " CepBEpOB
MHPOPMAITMOHHO- Ky6anckoro roCyJJapCTBEHHOTO
KOMMYHHUKAIIMOHHOH CeTH | YHHMBEpCUTETa W ero (HIUAaJIOoB,
«lHTepHeT» W JOCTYNOM B | AHTHBHpYCHas 3aluTa
SJIEKTPOHHYI0  MH(OPMAIMOHHO- | QU3MUYECKUX padOYUX CTaHIMH U
00pazoBaTeNbHYIO cpeny | cepsepoB: Kaspersky Endpoint
oOpa3oBaTenbHOM  opraHuzanuy, | Security TSt OusHeca -
BeO-kaMepbl, KoMmMMmyHHKanuoHHoe | CranmapTaeni Russian Edition.
obopynoBaHue, oOecrieunBaroiee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeINHEeHne "
OecripoBOHOE  COEJMHEHHE MO

texaonoruu Wi-Fi)




