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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyeOnass nucuuruinHa «OCHOBBI MOJEKYJISPHOW (U3MKH» CTaBUT CBOEH LIEJIBIO
c(hOpMHUPOBATH y CTYJICHTOB 0Aa30BbIC TEOPETUICCKIE 3HAHUS 00 OCHOBHBIX SIBJICHUSX, TIOHATHSIX,
MOJIEJISIX, 3aKOHAX U METOJIaX MOJIEKYJISIpPHON (DU3KKH, a TAKXKe JIaTh HABBIKH PEIICHUS 3a]1a4.

1.2 3agauu AUCHUNIMHBI

— W3yYeHUE TEOPETHMUECKUX OCHOB, MOHATUH, 3aKOHOB M METOJOB HCCIIEJOBaHMIA
MOJICKYJISIPHON (PU3HKH;

— O3HAaKOMJICHME C TpaHHUIAMH HPUMEHUMOCTH (U3NYECKUX MOJeNed U TEeOopHii,
UCTIOJIE3YEMBIX JIJISl OTIMCAHUSI CBOMCTB BEIIECTB HA MOJICKYJISIPHOM YPOBHE;

— OBJIQJICHHE HABbIKAMH M METOJaMU pelIeHUs 3a7ady 10 OCHOBHBIM pazjienam
MOJIEKYJISIPHON (PUBHKH;

— nOpuoOpeTeHHWe yMEHHUs  HUCIIOJIb30BaTh  3aKOHBI  (PU3MKKM IS pEIICHUS
€CTECTBCHHOHAYYHBIX M TEXHUYECKHX 3a]1a4.

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

Huctmmumnaa «b1.0.13.02 OcHOBBI MOJIEKYIISIPHOH (DU3UKHU» OTHOCHUTCS K 0053aTEIIbHON
yactu brnoka 1 "/uctumnuuel (Moxynu)" ydyeOHOro riaHa HampasieHus nmoarotrosku 11.03.04
DNEKTPOHUKA U HAHOAJICKTPOHHUKA HAMPaBICHHOCTH "VHTETpasibHAs JIEKTPOHUKA, POTOHHUKA U
HaHORJICKTPOHHUKA'"".

st yenemrHoro ycBoeHust qucuuiuinHbl «b1.0.13.02 OcHOBBI MONIEKYISIPHON (PHU3HKI»
CTYIEHTBl JIOJDKHBI O0NagaTh 0a30BBIMU 3HAHUSMH W YMEHUSMHU [0 MPEIIIECTBYIOLUIUM
qucuurinHaM  «Marematudeckuil  aHanmsy, «MexaHuka», «AHaJIUTHYECKass TeOMETpHUs H
JTUHEeHas anreopay.

«OCHOBBI MOJICKYJSIPHOM (DU3UKK» CIIYKUT OCHOBOH JUIsi TIOHHMMAHHS CICIHATBHBIX
JUCLHUILIMH, U3ydaeMmbIx 1o HampasiaeHuto 11.03.04 DiekTpoHuMKa M HaHO3JEKTPOHUKA Kak B
OakanaBpuaTe, TaK W Jiajiee B MarucTparype u B acnupantype. CTYICHT, OCBOUBIINI JaHHBIN
Kypc, TOATOTOBIEH K JAEITeIbHOCTH, TpeOyromei yriyOieHHol ¢yHIaMEeHTalIbHOH U
po(heCcCHOHATLHOM MOATOTOBKH, B TOM YHCJIE K HAYYHO —HCCIICIOBATEILCKOM, a IPU COYCTAHUN
OCBOEHHS JOTIOJIHUTEIBHONH 00pa3oBaTeNbHOM MpOrpaMMbl MEAaroru4eckoro mpoduis — K
MeAarornIeCcKOr eI TCIIbHOCTH.

Bun npomexxyTouHOM aTTecTaluu: SK3aMeH.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXxcsl CAeTYIOIUX KOMIETEHIIHN:

PesynbraTel 00y4YeHUsI 110 AUCIUTUINHE

Kox n HanmeHOBaHME HHANKAaTOpa™ (3Haem, ymeem, enadeem (HABBIKU U/UlU ONbIM
oesimenvbHocmiL))

OIIK-1 Cnioco0eH HCIOJb30BATH MOJIOKEHH, 3aKOHBI H METOJIbI €CTECTBEHHBIX HAYK H MATEMATHKHU [JIs1
peleHus 32,124 HHIKEHEPHO 1eITeJIbHOCTH

HOIIK-1.1. 3naet ¢pyHIAMEHTAIEHBIC 3aKOHBI 3HaeT TeOPEeTUUYECKUE OCHOBBI, TIOHATHUS, 3aKOHBI U METO/bI
TIPUPOJIBI U OCHOBHBIE (PU3UUECKHE WCCIIEIOBAHUH  MOJIEKYJISpHOW  (M3MKH;  T'PaHHIBI
MaTeMaTHIECKNE 3aKOHBI MPUMEHUMOCTH  (QHU3HMYECKHX  MOZeNeH W  Teopwui,

WCTONB3YEeMBIX IS OINMCAaHWS CBOWCTB BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE

YMmeer TpHUMEHATh 3aKOHBI (U3MKH IS PEIICHUS
€CTECTBEHHOHAYYHBIX M TEXHUYECKUX 3a/1a4.

Brnameer HaBBIKAMHM W METOAAMH pEHICHHSA 3agad 0
OCHOBHBIM pa3zesaM MOJICKYJISIpPHOH (GU3UKH

NOIIK-1.2. CnocobeH mHpUMEHsSTh (Gu3ndeckue | 3HaeT akTyalbHble MPOOJEMbl MOJIEKYISPHOW (DU3UKH,
3aKOHBI 1 MaTeMaTHYECKUE METOJIBI JUIs PeICHNs | (U3MKY BO3HHKHOBEHHS CIy4allHBIX IIPOLIECCOB U UX
3a[1a4 TEOPETUYECKOT0 ¥ IPUKIAJHOTO XapaKTepa- | MaTeMaTHYeCKHe MOJIENU




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

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

YMmeeT nNpUMEHATH (U3MYECKHE MOJCIH U TEOpHUH,
UCIONb3yeMble Ml OINUCAHUS CBOWCTB BEIIECTB Ha
MOJIEKYJIIPHOM YpOBHE

Bnageer wmeromamm peuicHrusd CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKHUX 3agad cCo Cﬂy‘{aﬁHLIMPI n YCPCIAHCHHBIMU
(1)I/IBI/I‘ICCKI/IMI/I BCINMYNHaAMH

HMOIIK-1.3. Brageer HaBBIKAMH HCIIOIB30BaHUS

3HaeT OCHOBHBIE 3aKOHBI MOJIEKYIIPHOH (pr3ukn

3HAaHWH (U3NKM W MaTeMaTHKH HpPH PEUICHUH
MPaKTHYECKHX 33129

YMeeT NpUMEHATh OCHOBHBIE 3aKOHBI MOJIEKYJIIPHOU
(U3UKH ATISL PEIICHISI HHXKCHEPHBIX 33/1a4

Biageer HaBBIKAMH TIPAKTHYECKOTO HCIIOIb30BAHUA IPH
pELICHHH  HWHXEHEPHBIX  3aJady  OCHOBHBIX  3aKOHOM
MOJIEKYIISIPHOH (hHU3HKH

OCHOBHbIE MPHeMbl 00PadOTKHU U MpeICcTABICHHS

OIIK-2 Crnoco0eH caMOCTOATEIbHO MPOBOIMTH IKCIEPUMEHTAJIbHbIE HCCJIEJOBAHHS M HCIOJb30BATh

MOJYYCHHBIX TAHHbIX

NOIIK-2.1. HaxomuT 1 KpUTHYECKH aHATM3UPYET
UHOOPMALUIO, HEOOXOOUMYI Ul  pEUICHHs

3HaeT aKkTyalbHbIC HHXKCHEPHBIC 33/1a41 C yIETOM SBICHHUM,
N3y4aeMbIX B OCHOBAX MOJICKYJISAPHOH H3HKH

MOCTaBJICHHOM 3a/1a4H.

YMmeer aHaNM3UpPOBaTh WHPOPMAIHIO, HEOOXOAUMYIO IS
pelleHNs HH)KEHEPHOH 3a1a4u

Buageer HaBplKaMM aHaJINM3a UHXKEHEPHBIX 33]1a4 C y4E€TOM
SIBJICHUH, M3y4aeMbIX B OCHOBaX MOJICKYJISIpHOM (pu3uku

NOIIK-2.2. CrnocobeH BbIOUpaTh CIIOCOOBI U
cpencrsa U3MepeHui 51 NPOBOJUTH

3HaeT crocoObl U CPeICTBA U3MEPEHHH ISl OLICHKH SBJICHUI,
M3y4aeMbIX B OCHOBAX MOJICKYJIAPHOH (U3HKH

OKCIICPUMEHTAJIbHBIC UCCIICAOBAHUA

VYmeer IMPOBOAUTH UBMEPCHU BEJIMYUH

Bna):[eeT METOAAMH OLCHKU MOIrpCHIHOCTU HU3BMCEPACMBIX
BCJIMYMH B ABJICHUAX, U3Yy4Ya€MbIX B OCHOBaxX MOHeKyJ’IﬂpHOﬁ

¢bu3uKH
NOIIK-2.3. Bnazmeer cmnocobamu o0paboTku u | 3HaeT  crocoObl 00paboTku 9KCIIEPUMEHTAIBHBIX
NPENCTaBICHUS MONTYyYCHHBIX NAHHBIX M OLICHKH | Pe3yJbTaToB

TOTPCIIHOCTH PE3YJILTATOB

VYmeer OLCHUBATH MOTPCIIHOCTDH PISMCpeHHOﬁ BCIINYHUHBI

Bnageer meromamMM OIIGHKM MOTPENIHOCTH PE3yJIHTAaTOB
U3MEpeHnH B  SIBICHMSX, M3y4aeMbIX B  OCHOBax
MOJICKYJISIPHOH (pHU3HKH

*Buo unoexca uHOUKamopa coomeemcmeyem yueoHomy niamy.
Pe3ynbratel 00ydeHHs MO AUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOW M CAMOCTOSITEIILHON PabOTHl 00YJaIOIINXCS B COOTBETCTBHH C YTBEPKICHHBIM

y‘Ie6HHM IIJTaHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIUN

CUMTalOTCAd  CHOPMHUPOBAHHBIMU  IIPU

AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘leHI/I${.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Obmas TpyA0EMKOCTh JAUCHUTIIHHBI

cocraBisieT 4 3adetHble exauHunbl (144 yaca), ux

acrpejiesieHre 1o BUaaM padOT MPeJICTaBICHO B TaOJIHIIe

Buns pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04HAs
O4YHas
3a04HAs
2 X X X

ceMecTp ceMecTp ceMecTp Kypc

("acer) ("acer) ("gachn) ("gachn)
KoHTakTHasi pagoTa, B TOM YHCe: 423 42,3
AyIUTOpHBIE 3aHATHS (BCEro):
3aHITHS JEKIIMOHHOTO THUITA 28 28
1a00paTOpHbBIE 3aHATHUS
[IPaKTUYECKHE 3aHATHS 14 14
CEMHHAPCKHUE 3aHATH
HNHasi kKoHTaKTHas padora:




KOHTpOHL CaMOCTOSITEIbHON pa6OTLI
(KCP)

IIpomexxyrounas arrecraus (UKP)

0,3 0,3

CamocrosiTejbHasi padoTa, B TOM
qHciIe:

60 60

Kypcogas padora/mpoext (KP/KIT)
(monroroBka)

KonrponbHas padborta

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

Pedepar/acce (moarotoBka)

CamocTosTeNIbHOE H3Yy4YEHHE pa3JielioB,
CaMOIIOJrOTOBKA (mpopaboTtka u
MOBTOPEHHUE JIEKIMOHHOTO Marepuana |
MaTepuaia  yY4eOHHKOB H  Y4eOHBIX
moco0unif, MOATOTOBKA K JTaOOPaTOPHBIM
MPaKTHYECKUM 3aHATUSAM, KOJJIOKBHYMaM
1 T.J.)

60 60

HOZ[FOTOBKa K TCKYLIEMY KOHTPOJIIO

KoHTpoJasb:

IToaroroBka K aK3aMeHy

35,7 35,7

Oomas qac.

144 144

TPYAOEMKOCTb B TOM 4YHCJIE
KOHTAKTHas

padora

423 42,3

3a4.¢/1.

2.2 ConepxxaHue QM CUUIIITHHBI

Pacnpenenenue Bu0B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Paznensr (TeMbl) AMCUUTUIMHBL, U3y4aeMble B 2 CEMECTpe

KosnmiecTBo yacos
Bueaynut
Ne HaunmeHoBaHue pa3ienos (TeM) AyRuTOpHas opH};l;I
Bcero pabota
pabota
J 113 JIP CPC
1. W neanpHbIHN ra3 25 6 4 15
2. SIBneHus mepeHoca B razax 27 8 4 15
3. TepmonnHaMuka 27 8 4 15
4. PeasibHbIe Ta3bl, )KUJIKOCTH U TBEP/IbIE TeJIa 23 6 2 15
UTOI'O no pazoenram Oucyuniurvl 102 | 28 14 60
Kontpons camocrogrensHoi padotsl (KCP) 6
ITpomexyrounas arrecrauus (MKP) 0,3
TToArOTOBKA K TEKYIIEMY KOHTPOITIO 35,7
OO6mas TpyA0eMKOCTh MO AUCIUIIIUHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansTHs / cemuHapbl, JIP — maGopaTtopHble
saasaTusi, CPC — camocrositennpHas paboTa CTyIeHTa
KypcoBoii npoekT: 1e npedycmompen
®DopMa NpoBeICHUs ATTECTALUH 110 JMCUMIIHHE: SK3aMEH

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaumenoBanue paznena ®dopma TeKyIero
No p Coneprxanue pasnena (TeMbI) p Y
(Tembr) KOHTPOJIS
1. VteansHerii ras MonexynspHo-KuHeTHYeCKass Teopus. Moabs. MomnspHas Onpoc,
Macca. Yucnmo  Aporagpo. Wsompouecchl. YpaBHeHHE| mecmuposaHue,




WneansHeIi Ta3

Macca. Uucno ABorazpo.

M3omnpoueccsl.

VYpaBuenue MengeneeBa-Knanelipona.

3akoH [lanbrona. MossipHast Macca CMecH.

OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHUECKOH TEOpHH
WIEaJIBHOTO ra3a.

BuyTpeHHSS SHEPTHS UACATBHOTO Ta3a.

CpenHss KBaApaTHIHAS CKOPOCTb.

Bapomerpudeckas ¢popmymna.

Pacnpenenenue bonbnmana.

Pacnpenenenne Mosiekyl ra3a 1mo CKOpocTsM (pacipenencHue
Makcgeina).

MengeneeBa-Knaneiipona. 3axon [Jansrona. MonspHas macca npoeepka
cMecH oomauinezo
3a0aHusl
OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKOH Teopuu
H7eaIbHOTO rasa.
Bapomerpudeckas popmyna. Pactipenenenne bonsimana.
Pacnpenenenne MoneKyn rasa 1o cKopocTsaM
(pacnpenenenne MakcBema).
2. O dexTuBHBIN THaMeTp U cedeHue MOIeKynbl. CpeaHss THHA Onpoc,
CBOOOHOTO Mpo0era 1 YHUCII0 CTONKHOBEHUH. BakyyMm. mecmuposanue,
SIBneHus nepeHoca B 1posepKa
rasax Huddysus B rasax. 3akon @Duka. BHyTpeHHee TpeHHE. domauine2o
®opmyna HeroToHa 3a0anus
TennonpoBoaHocTh. 3akoH Dypse.
3. Pabora rasa. IlepBelii 3aKOH TEPMOAMHAMHKH M €rO Onpoc,
IIpUMEHEHHE K U30IIpoIeccaM. mecmuposanue,
npoeepka
TennmoeMKoCTb HAEANBHOTO rasa. oomauinezo
VYpaBuenue Maiiepa. 3a0anus
TepmommHamuxa Anmabarmdaeckuit npouecc. [Tomurponnaeckuii mporece
Outponusa. Bropo#l 3akoH TepMoauHaMuKu. TpeTuil 3akoH
TEpMOJMHAMUKH. PacueT M3MeHEHHUs SHTPONMUH B Ipoleccax
H7eaJbHOTO ra3a, IPU HarpeBaHUH U IUIaBICHUU
TemnoBas wMammuaa. I[{ukn Kapao. Teopemsr KapHo.
XonoauyipHas MalllMHA.
4, Peanpubie ra3el. Kpurudeckoe cocTosHHe. YpaBHEHHE Onpoc,
Bannep-Baansca. D¢ dext Jxoyns — TomcoHa. DHTANBIHA. mecmuposanue,
npoeepka
oomautHe2o
Kunkoctn. CBoGoaHas 3HEprus. [IoBepXHOCTHOE HaTSHKEHUE. 3a0aHusl
VYcnoBusi paBHOBECHs Ha TIpaHUIE OBYX JXHAKOCTEH M Ha
PeanbHbIe a3, rpaHulle KHAKOCTb — TBepgoe Temo. C(CmaunBaHue,
KHUJIKOCTH M TBEP/IbIE HECMadMBaHUE.
Tena
JlaBneHne TOJA WCKPHUBICHHON MOBEPXHOCTBIO JKUAKOCTH.
®dopmyna Jlamnaca. KanumnspHbie ssBIeHMsL.
Kpucrannuueckue TBEpAbIE TeNa U UX TEIMIOEMKOCTh. DazoBbIe
IepexoAbl IEPBOro U BTOPOro poja. YpasHeHne Kianedipona
— Knay3uyca. JluarpaMMa cocTosiHU.
2.3.2 3aHsTHSI CEMUHAPCKOI0 THNA (MPAKTHYECKHUE 3aHITHS)
e HaumeHnoBanue pa3aena Tematrka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJISA
1. MonekynspHo-KuHeTHuecKast Teopus. Moib. MosspHas Pewenue 3a0au




2. D¢ dexTHBHBIE TUAMETP U CEYEHHE MOJICKYJIbI. Pewenue 3a0au
Cpenssist AyHA CBOOOIHOTO NPOOEra M YHCIIO CTOJIKHOBEHUI.
SIBnenus nepeHoca B Baxyywm.

rasax Jud¢ysus B razax. 3akon duka.

Buyrpennee tpenue. ®opmyna HeroToHa.
TemnonpoBoaHOCTh. 3aKoH Dypbe

3. Pabora rasa. [1epBblii 3aKOH TEPMOJAMHAMUKH U €TI0 Pewenue 3aoau
MPUMEHEHHE K U30IIPOIECcCaM.

TennoeMKoCTb UAEAIBHOTO Ia3a.

YpaBHenue Maiiepa.

AnmabaTHyecKuii mporiecc.

[Honutponuyeckuit npouecce.

TepmoauHaMuka Ontpornmsa. BTopoil 3akoH TepMOOMHAMHUKH. TpeTnil 3aKoH
TEPMOANHAMUKH.

Pacuer u3MeHeHUs SHTPONUU B NpoLEccax UIEeaTbHOTO

raza (nmpu mnocrosHHbIX P, V, T, Q), mpu HarpeBaHuu u
IUIaBJICHUU.

IMukn Kapno. Teopems! Kapro. XonoaunbsHas MamyHa.
Pacuers! KITJ[ pa3nu4HbIX IHUKIIOB.

4. Peanbubie ra3pl. Kputuueckoe cocrostHue. YpaBHenue Ban-| Pewenue sadau
nep-Baanbca.

Kunkoctu. IToBepXHOCTHOE HATSKEHHUE.
IToBepXHOCTHO-aKTUBHBIE BELECTBA.

Ycnosus paBHOBECHsI HA TPAHULE JBYX KUAKOCTEH U Ha
TpaHUIle KHUIKOCTb — TBEPJOE TETO.

JlaBieHue mOX WUCKPUBJICHHOM IIOBEPXHOCTBIO >KHMJKOCTH.
®opmyna Jlannaca.

Kanunnspsr.

TBepabie Tena. JledexTsl B KprcTamuiax.

TernoeMKkoCTh TBEPABIX TEIN.

ArperaTHple cOCTOsIHMA BemiecTBa. a30Bble IEpPEXOJbI
epBOro M BTOpOro pona. YpaBHenue Kunanelipona —
Krnaysuyca. JluarpamMMa cocTosiHUI.

PeannHrle rasml,
SKUJIKOCTH U TBEPJIbIE
Tena

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[lpy  w3y4yeHMHM JUCHUIUIMHBI MOTYT  TIPUMEHSTCS  DJIEKTPOHHOE  OOydYeHWe,
JMCTaHIIMOHHBIE 00pa3oBaTebHble TexHOoNoruu B cootBeTcTBUr ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
HE MPEeTyCMOTPEHBI

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHHs VI CAMOCTOATEbHON padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

[Tepedens yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUINHBI 110

Ne Bug CPC BBINOJTHEHHIO CAMOCTOSATEILHON PabOThI
1 CamocrosTenbHoe  |MeToaudecKue yKa3aHHWs II0 OpraHM3allMd  ayJUTOPHOH U
M3y4YEHUE Pa3JeNoB, |CaAMOCTOSTEIbHOU pabor, YTBEPKICHHBIE Kadenpoii
CaMOIIOATOTOBKA TEOPETUYECKOH (HU3UKM UM  KOMIBIOTEPHBIX  TEXHOJIOTHH,
(mpopaboTka u rpotokot Ne 9 ot «14» mapra 20171
IIOBTOPEHHE

JEKIIMOHHOI0 MaTepHasa
U MaTepuana yueOHUKOB
U y4eOHBIX TOCOOUH,
MIOJITOTOBKA K




71a00paTOPHBIM U
MIPAKTUYECKUM
3aHSTHSIM,
KOJIJIOKBUYMaM U T.J.)
2 IToaroroBka k Meroanueckue pEeKOMEH AU JUIsL [IOATOTOBKU K
TEKyIEMY KOHTPOJIIO |IPAKTHYECKUM, CEMMHApPCKMM M JIaDOpPATOPHBIM 3aHSTHUSAM,
YTBEp)KJCHHbIE  KadeApoil  TeOpeTHUecKo  (U3MKU |
KOMITBIOTEPHBIX TEXHOJIOTHH, TpoTokon Ne 9 or «14» mapra

2017r

Y4eOHO-MeTOIMUeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHClla MHBAJIKUIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasusiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBbS U BOCHPUATHS HH(DOPMAITHH:

Jlia U1 ¢ HapyIICHUSIMU 3PEHUSL:

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

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

3. OOpa3oBaTeibHbIe TEXHOJOTHHM, MPUMeHsieMble NPH OCBOEHMH JIMCHUILIMHBI
(Mmoxy.s)

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

KoMneTeHTHOCTHBIN NOAXOA B paMKax IMPEnoJaBaHUs IUCLUIUIMHBI pEaau3yercs B
UCMOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMK,
MO3rOBOIO IITypMa, pa30opa KOHKpPETHBIX CHUTYyallUd, aHajlu3a NeJarornyeckux 3ajad,
He1arornyeckoro KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboToii.

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

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TPH U3YYEHUN AUCHUTUTUHBI
— I JIAI C OrPAHMYEHHBIMHM BO3MOXHOCTSIMHM 3JI0POBBbSI MPEIYCMOTPEHA OpraHU3aLNs
KOHCYJIBTALIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM TOYTHI.

4.0ueHOYHbIE CPeACTBA /UISl TEKYLIero KOHTPOJS YCIeBAeMOCTH M IPOMEKYTOYHOI
arrecTaluu

OneHouyHble CpeACTBa IpeIHa3HAYeHbl JJIs KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTIDKEHUH 00ydJaroluxcsi, OCBOMBIIMX IporpamMmy y4eOHoW muctumianabl «b1.0.13.02
OCHOBBI MOJIEKYJISIPHOU (PUBUKI.



¢dbopMe BOPOCOB K IK3aMEHY.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIC MaT€pPHANbl Ul MPOBEICHUS TeKYIIero
KOHTPOJIA B (popMe OTYETOB IO JTa0OPaTOPHBIM paboTaM M NMPOMEKYTOYHOH ATTECTALUM B

CTpyKTYypa OLIEHOYHBIX CPEACTB /sl TeKYLIeil U IPOMEKYTOYHOH aTTeCTAlluN

n/n

Kon u HanmeHOBaHME
HHIUKATOpa
(B cooTBeTCcTBUH C 1. 1.4)

PesynbraTel 00yueHus
(B cooTBeTCTBHH C 1. 1.4)

HanMeHoBaHHE OLIEHOYHOTO CPEICTBA

Texkywmuil KOHTPOJIb

[IpomexxyTounas
aTTecTalys

NOIIK-1.1. 3naer
(byHIaMeHTaIbHBIE
3aKOHBI IPUPOABI U
OCHOBHBIE (pr3HyecKue U
MaTeMaTHIECKHE 3aKOHBI

3HaeT TEOPETHUIECKIE
OCHOBBI, TIOHATHSI, 3aKOHBI
M METOHIBbl HCCIIENOBAHUMN
MOJICKYJISIpHOW  (pH3HKWY;
TPaHMIBl NPUMEHUMOCTH
¢usnueckux Moneneil u
TEOpUH,  HUCMOIb3yEeMBIX
JUIL  ONHMCAHMS CBOMCTB
BEILECTB Ha
MOJIEKYJISIPHOM YPOBHE
YMeeT NpUMEHATh 3aKOHbI
¢u3UKN AT peleHHs
€CTeCTBEHHOHAYYHBIX U
TEXHUYECKUX 3a/1a4.
Bnaneer HaBBIKaMH  H
METOJIaMH peIIeHHUS 3a/1ad
10 OCHOBHBIM pa3zzenam
MOJICKYJISIPHOM (DU3UKU

Kontpomnpnas paboTa — mo
TeMe, paszely
Omnpoc

Bormpoc Ha
sk3amMeHne 1-4

NOIIK-1.2. Cnocoben
NpUMEHATh  (usnueckue
3aKOHBI u
MaTeMaTHYeCKHe METO/IbI
JUIsL  pelleHus  3ajad
TEOPETUYECKOTO u
NPUKIIAHOTO XapaKTepa

3HaeT aKTyaJbHbIE
MpoOIeMbI MOJICKYJISIPHOU
¢busmkw, [10763719%
BO3HUKHOBEHHUSI
CIy4ailHBIX IPOLIECCOB U
nx MaTeMaTH4ecKue
MOJIEeTH

Ymeer MPUMEHSTH
¢usmueckne MonmeNm U
TEOpHUH,  HCIIOJb3yeMble
JUIL  ONHMCAaHMSA CBOMCTB
BEILIECTB Ha
MOJIEKYJISIPHOM YPOBHE
Bnaneer METOJAMHU
peuieHust
€CTECTBEHHOHAy4YHbIX U
TEXHHYECKHX 337a4  Co
ClIy4JaiHbBIMU u
yCpeTHEHHBIMHA
(huznIecKUMU
BEJINUMHAMHU

KontposHas pabota — no
TeMe, paszely
Ompoc

Bompoc Ha
sK3aMene 5-8

HOIIK-1.3.
HABBIKAMU
HCTIONB30BAHUS  3HAHUU
GU3MKM W MaTeMaTHKH
pu peneHnn
MIPaKTUYECKUX 337124

Bnageer

3HaeT OCHOBHBEIC 3aKOHBI
MOJICKYJISIPHOU (DU3UKU
YMmeer IIPUMEHSTh
OCHOBHEBIE 3aKOHBI
MOJICKYJISIpHOH  (pu3uKHM
JUTS penieHus
WHXCHEPHBIX 3a7a4
Bnaneer HaBBIKAMHU
MPaKTUYECKOT 0
HCIOJIb30BaHUS npu
pElIeHHH  HMHXKEHEPHBIX
3a/lad OCHOBHBIX 3aKOHOM
MOJICKYJISIPHOU (DU3UKU

Konrponbhas pabora — 1o
TeMe, pas3zienny
Ompoc

Bormpoc Ha
sk3amene 9-12




NOIIK-2.2. Haxomur wu | 3Haer aktyansHble | KoHTposbHas padoTa — o Bonpoc Ha

KPUTHYCCKHM aHAIM3UPYET | MHXKCHEPHBIC 3aJaud C | TeMe, pa3aeiy sk3amene 13-16
UHPOPMAIIHUIO, Y4EeTOM siBeHui, | Ompoc
HEO0XOIUMYIO ISl | M3y4aeMbIX B OCHOBax
pEIICHNsST MOCTABJICHHOW | MOJEKYISIPHOU (PU3UKU
3a7a4uu VYmeer aHAIM3UPOBATh
HHPOPMALHIO,

4 HEOOXOTUMYIO IUTS
pelieHus HMHXEHEPHOU
3a1a4n
Bnaneer HaBBIKAMHU
aHaIM3a WH)KEHEPHBIX

3a/1a4 C y4E€TOM SIBJICHU,
W3y4yaeMbIX B  OCHOBax
MOJICKYJISIPHOM (DU3UKU

HOIIK-2.2. CrmocoOen | 3Haet criocoOsI U cpesictBa | KoHTponkHas paboTa — mo Bormpoc Ha
BBIOMpaTh  CIOCOOBI M | M3MEPEHHMH Ul OLEHKH | TeMe, pa3eiy sk3amene 17-20
CpeAcTBa H3MEpeHHMH W | sBIeHWH, wu3ydaemblx B | Ompoc
MIPOBOANTH OCHOBaxX  MOJICKYJISIpHOU
IKCIICPUMEHTAJIbHBIC bm3uKu
HCCIICIOBAHHUS Ymeer TIPOBOJIUTH
5 U3MEPEHHUS BEITNYHH
Brnaneer METOJaMH
OLICHKH HOTPEIIHOCTH

HU3MEPIACMBIX BCJIWYUH B
SABJICHUAX, HU3YYaCMbIX B
OCHOBax  MOJIEKYJIIPHOU

dusnku
HOIIK-2.3. Bnaneer | 3Haer crocoObl 00paboTku | KonTposbHas pabora — mo Bormpoc Ha
crnocob6amu 0OpabOTKM M | 3KCHEPHMEHTAIbHBIX TeMe, pas3zieny sKk3amene 21-22
IIpeCTaBICHUS pe3yIbTaToOB Omnpoc
NONyYeHHBIX JaHHBIX H | YMeeT OLICHUBATD
OLICHKU MOTPEIIHOCTH | IOTPEIIHOCTh H3MEPEHHOM
6 | pesynsratos U3MepeHHit BEITMYHMHbI
Brnaneer METOJaMH
OLICHKH HOTPEIIHOCTH

pe3yIabTaTOB MU3MEPEHUN B
ABJICHUAX, HU3YYa€MbIX B
OCHOBax  MOJIEKYJISIPHOU
[INZEZ0NIS

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIE MaTepUAJIbl, HeO0X0ANMBIE IJIl OLleHKH

3HAHUH, YMEHH i, HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI

(popMupoBaHus KOMIIETEeHIIHII B Ipolecce OCBOEHUsI 00pa30BaTeIbHOM IPOrPaMMBbl
IIpuMepHBbIH NepeYeHb BONPOCOB U 3aJaHU I

KoHTposnbHBIE BOIIPOCH! A1 YCTHOTO OIpOca MO pasjienaM yuyeOHOM mporpaMmbl
Paspen 1. UneanbHsblii ras.

1. Kakue ¢pusnueckne MOAETH UCIIONIB3YeT MOJIEKYIsipHas pu3uKa?

2. OxapakTepu3syiiTe MeTO/Ibl ONUCaHUs GU3NYECKUX CUCTEM B MOJIEKYJISpHOU (hU3HKe.
3. Onummre NpoCTEMIIYI0 MOJENb BELECTBA — UCATIBHBIN ras.

4. Yem oTIMYAIOTCS KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX?

5. KakoB ¢u3nueckuii cMbIc MOCTOSTHHON ABoraapo?

6. B uéM 3akimovaeTcs MOJEKYIIPHO-KUHETUYECKOE TOJIKOBAHUE JaBJICHUS ra3a’?

7. 3anuiute Bce (POPMYIIbI Ui Fa30BBIX 3aKOHOB.

8. Ilouemy kosebarenbHasi CTeneHb CBOOOJBI 001a1aeT BABOE OONbIICH 3HEpruei, yem
nocTynareibHasl ¥ BpalaTeyibHas?

9. Kakue ynporeHus fenanuch Ipy BeIBOAE OapoMeTpudeckoit popmyibl?



10. Kax MO>XHO MPUOIM3UTENHHO OIIEHUTH BBHICOTY aTMOChephI?

11. OObsicuuTe Qusnueckuit cmbicn pacnpeneneHus bonpumana. Kak cBsizano 3to
pacnpezenenue u 0apomerpuueckas Gopmyna?

12. KakoB (pu3uueckuii CMbICT QYHKIIMH PACTIPEICIICHUS MOJICKYJI IO 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 siBjieHui nepenoca? KakoBbl OHM M IPU KaKKX YCIOBUSIX BO3HUKAIOT?

16. Tlouemy nuddy3ust >KHUAKOCTEH MPOUCXOIUT 3HAYUTEIIBLHO MeJICHHEe, YeM Tudy3ust
ra3zon?

17. Yro Ha3zwBatoT kod(duimentom auddy3un (BI3KOCTH, TEIUIONPOBOIHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JJIs Ta30B7

18. ITouemy Bo Bcex dhopmysax sl SBICHUN MEPEHOCA CTOUT 3HAK «MHHYC»?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpATyphI?

Paznen 3. Tepmonunamuka.

20. Pa3bsicHUTE NOHATHE CTALlMOHAPHOIO COCTOSIHMS. YTO Ha3bIBAIOT 3aKpBITON U
OTKPBITON cucremamu?

21. Yro Takoe BHYTPEHHSS SHEPIUs UJCAIbHOIO I'a3a, U MPU KaKUX YCIOBUSAX OHA MOKET
U3MEHUTHCSA?

22. JlaiiTe ompeneneHUE TEIUIOEMKOCTH Tejla U YACIbHOU (MOJIAPHOM) TEMI0EMKOCTH
BEIIIECTBA.

23. Ilouemy TeroémkocTh Cp Oosbie Termmoémroctu Cy?

24. Uto mpoMCXOIUT C TEMIIEpaTypod rasza, €ciud OH pacIIUpseTcs] MPU MOCTOSHHOM
naBieHUn?

25. YTo mpoUCXOIUT C TEMIEPATypoil ra3a, eciii OH paclIupseTcs aauadaTuuecku’?

26. B nu3enbHOM JIBUraTelie BO31yX IOJBEPraeTCsi O4YEHb CHIIBHOMY U OBICTPOMY CHKATHUIO.
s gero 3to nenaercs?

27. Korna coepiiaercs 00apinas padota: Mpu U30TEPMUUECKOM WM auadaTHYeCKOM
pacmmpenun raza ot 00séma Vi 10 oobema Vo?

28. Ilouemy Bce peanbHbIE MTPOLECChl HeOOpaTUMBbI?

29. Yro Takoe sHTponusa? Kakas CBsI3b SHTPONHMH CO BTOPBIM M TPETbUM 3aKOHAMH
TEPMOJUHAMUKHN? YKaXXUTE CBA3b SHTPOIIUU C TEPMOJIMHAMUYECKONW BEPOSITHOCTBIO.

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

31. OObsicHuTe pabOTy TEIJIOBOM MAIIWHBI, MCIONb3Yd AMATPAMMY LHMKIMYECKOTO
nporuecca. 3a4eM TEIUIOBOM MAIMHE HYXKEH «XOJIOJWIBHUK»?

32. Tlouemy nABUTATENW BHYTPEHHETO cropaHusi umeror Ooisee Bbicokuit KIIJI, dem
MapoBbIe MAITUHBI?

33. Kax usmenwurcs KI1/] nuxmna Kapho, eciau Temnepatypbl HarpeBaTesst U X0JIOAUIbHUKA
OJIHOBPEMEHHO YBEIMYUTh (YMEHBIINTH) HA OJJMHAKOBYIO BennunuHy AT?

34. Ha rpajduxe nukia KapHo nokaxurte yuacTKH, Ha KOTOPOM a3 caM coBepIuaeT padoTy,
U Y4acCTKH, TJie HaJl Fa30M coBeplIaercs padora.

35. Kakue KOHCTPYKIUHU «BEUHBIX JBUTATEJE» «CO3JaHbD» 1O 3aKOHAM MOJIEKYIISIPHOM
buzuku?

Pa3nen 4. PeanbHble rasbl, )KUAKOCTH U TBEPJBIE TENA.

36. O6bsicaute ¢ Touku 3peHns MKT: a) BO3MOXXHOCTB CKaTHsl TeJa MoJ AaBJIeHHueM; 0)
HEBO3MOXXHOCTh OECKOHEYHOTO C)KaTUsl Tell; B) pacUIMpeHHe Teja INpd HarpeBaHuu; T)
pacTBOpPEHHE COJIU B BOJIE; 1) TEKYUECTh KUAKOCTU U COXpaHeHHe (OpMbI TBEPABIMU TEJIAMHU.

37. Yem OTIIMUAIOTCS PEATBHBIE I'a3bl OT UJICAIbHbIX?

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

39. O0bscHUTE pa3iIuyie FKCIEPUMEHTAIBHBIX H30TEPM M U30T€PM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baanbca.



40. YUTo mMpoUCXOIUT C HACHIIICHHBIM MapoM: a) NMPU YMEHBIIEHUU ero o0bEMa; 0) mpu
YBEJIMUEHUH €T0 00bEMa; B) TIPU MOHIKEHUU TEMIIEPATYPhl; T) IPH MOBBIIICHUN TEMIIEPaTyphl?

41. B xak1X TEXHUYECKUX YCTPOMCTBAX UCMHOIB3YIOTCS METACTa0MIbHBIE COCTOSHUSA?

42. MosHO 7, CXKMMas BOJSHO# map npu temnepatype 150 °C, mpespatuts ero B Boxy?
JlaiiTe mosicHeHus.

43. KakoBa cymHocth 3hdekra xoyms — Tomcona? Korma oH mosoxurencH?
Ortpunarenen?

44. Kak MO>XHO UCTIONB30BaTh 3P dext Jxoymnst — ToMcoHa uTst COKUKESHHSI Ta30B7

45. Kak OmbITHBIM NyTEM ONpeAenuTh KO3()PUIMEHT MOBEPXHOCTHOIO HATSKEHUS
KUJKOCTU?

46. Kakyto ®HUJIKOCTh MOKHO HAJIUTh B CTAKaH BBIIIE €ro KpaéB?

47. Yo npou3ouio Obl ¢ KUAKOCTHIO, HAJTUTOH B COCY/l, HAXOIAIICHCS Ha HCKYCCTBEHHOM
CIyTHHUKE 3eMiun?

48. IToueMy y Bcex BEIIECTB IMOBEPXHOCTHOE HATSPKEHHUE YMEHBIIAETCS C YBEIUYEHHUEM
TeMnepaTrypbl?

49. )Kuikue nexkapcTBa 4acTO OTMEPSIOT KaruisiMU. SIBJISIETCS JIM 3TO IOCTATOYHO TOYHOM
Mepoi?

50. Yro mnpeacTaBisOT COO0OM TMOBEPXHOCTHO-aKTHUBHBIE BEIECTBA M TJI€ OHHU
UCIIONb3YIOTCA?

51. Ot 4ero 3aBUCHUT BBICOTA MOJAHITHS CMAYUBAIOIIEH KUJIKOCTH B KAIMMILIsIpe?

52. YkaxuTe npuMepbl KaMWUISPHBIX SBJICHUN.

53. YeM oTIIMYAIOTCA KPUCTATUTMIECKUE Tea OT aMOP(HBIX?

54. B 4uém 3akiItouaeTcsi aHu30TPOIHS KPUCTAIIOB?

55. Bee meTauibl IMEOT KPUCTAJUINYECKYIO CTPYKTYPY, OHAKO CBOMCTBO aHU30TPOIMH B
MEXaHUYECKUX, TETIOBBIX W JJEKTPUUECKUX SIBICHUSIX y METAJUIOB HA MPAKTUKE MPOSBISETCS
o4eHb penko. [Touemy?

56. Kak MOXHO KJ1acCU(UIIMPOBATh KPUCTAILIBI?

57. Kakast 3aBHCHMOCTB CYIIECTBYET MEXAY K03 punmenramMu IMHEHHOTO 1 00BEMHOTO

pacmmpenus? Kak e€ nokazars?

58. Uto Takoe «OMMETaL» U Ii€ OH MPUMEHSETCS?

59. Kak mnomyunts 3akoH [rononra u IITH, HCHONB3ys KIACCUYECKYIO TEOPHIO
TEMI0EMKOCTH?

60. BemecTBo B 0JIHOM COCY/I€ HAXOJUTCS B KUAKOM U TBEPIOM cocTosiHuU. [louemy mipu
HarpeBaHUU 3TON cMecH e€ TeMIiepaTypa He oJAHUMaeTcs?

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

62. IlpuBenute npuMepsl Ga30BBIX NEPEXOOB MIEPBOTO U BTOPOTO POa.

63. [louemy 3a camONETOM, JIETAUUM Ha OOJIBIION BBICOTE, BOZHUKAET OOJAYHBIN Ciea?

64. Ilouemy BO BpeMs CHEromnaja TeMneparypa Bo3yxa OObIYHO MOBBIIIAETCS?

65. O kakux (U3MYECKHX XapaKTEpPUCTUKAX BEIIECTBAa MOXKHO Y3HaTh U3 (ha30BOI
JUarpaMMbl COCTOSTHUS?

KonTpoJsabHbie padoTsl 10 pa3aenaM y4eOHON AU CHHUIIIMHBI

KonTponbnas padota 1. MneanbHbii ras.

1. OueHute, CKOTBKO MOJIEKYN BbI BJBIXaeTe, €CIU MPU OJHOM BIOXE momydaere | 1
BO3/TyXa.

2. Monekynbl rasa pacnpefeieHsl Mo o0beMy B CpeJHeM paBHOMEpHO. M3BecTHa
KOHIEHTpalus MoJjiekyls n. OLeHUTh CpefiHee paccTossHUE <> MEX]y MOJIEKYyJIaMHu.

3. B cocyne o6bemom 1 M3 npu Temmepatype 27 °C HaxomuTcs cMech JIBYX HaeambHBIX
razos: 10%* MOJIEKYJI KHCJIOpOoAa U 2 MoJig Bojopoaa. HaliTu naBieHue cMecH ra3os.

4. Ilonarast TemMIiepatypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOJHOTO MaIeHUs
HC 3aBUCAIIMMH OT BBICOTBHI, ONPCACINTL, HaA KaKOU BEICOTE Haa YpOBHEM MOPSA IJIOTHOCTH



BO3/lyXa MEHBIIIE CBOCTO 3HAYEHHs HAa YpOBHE Mops B 2 pa3a. Temmeparypy Bo3myxa NPHHATH
pasHoii 0 °C.

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

KonrtponsHas pabota 2. SIBieHus nepeHoca B rasax.

1. Haiitu xoapdunuent nuddysun Bogopoaa npyu HOpMaabHBIX YCIOBUAX, €CIIU CPETHSSA
JUTHHA CBOOOIHOTO ITpoOera MOJIEKYII IIPH 3TUX YCIIOBUAX paBHa 0,16 MKM.

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

3. Kakoe mpeaensHOE YKMCIO MONEKYHI Tasa JOIKHO HaxXoduTes B 1 cM® chepuueckoro
cocyna, nuamerp KoToporo paBeH 50 cM, 4TOOBI MOJIEKYJBl HE CTAIKUBAIUCH JPYr C APyrom?
JrameTp MoJIeKyIibl ra3a IPUHATH paBHbIM 0,3 HM.

4. Yepe3 UMIUHAPUYECKUI METAJUIMYECKUN CTEPKEHb IPU Pa3HOCTU TEMIIEPATYP Y €ro
koHLIOB AT 3a | ¢ ocymectBisiercs nepenada kouuuecta TemioTel 8 JIk. Kakoe xonnuectBo
TEIUIOTHI Oy/eT mepeaano 3a 1 ¢ depe3 CTep)KeHb M3 TAaKOTO e MaTepuaia W JUIMHBI, HO TpU
pasnoctu Temneparyp 2-AT u BaBoe GombIeM paanyce CTep:KHs?

5. WpeanpHblid ra3 COBEPIIMI M30XOPUYECKHH IPOLECC, B PE3ysIbTaTe€ KOTOPOrO €ro
JIaBJIeHUE BO3pOCiio B n pa3. Kak U BO CKOJIBKO pa3 U3MEHUIIOCh CPEHEE YHUCIO CTOJIKHOBEHUM
Ka)KI0W MOJIEKYJIbI B €IMHULLY BpEMEHU?

KonTponbhas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Moisl uAealnbHOrO rasa C M3BECTHBIM IIOKa3zaresieM aaualdaTsl Y
nosbimaercs Ha AT npu u300apuUeCcKOM, H30XOPUYECKOM M aAuabaTUYECKOM IpOLeccax.
Onpenenuts npupanieHre BHyTpeHHen 3Heprun AU rasa ajis Bcex Tpex ciydacs.

2. HamucaTth ypaBHEHHE COCTOSHUS JUIsl 1 MOJIs uaeanbHOro raza B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €r0 MoJIsipHbIe TerioeMkocT CP u CV.

3. HaiiT yaenpHy!0 TEJI0EMKOCTh KHCopoia mpu V = const.

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

5. Belpazuth MoJIsIpHYIO H300apudecKyro TerioeMKocTh CP uepes n3BeCTHbIN MOKa3aTesb
ananabaThl .

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

1. Onenute, KaKyr0 MPUMEPHO TOJIIUHY MUMEN OBl CION KUIAKOTO BO3AyXa Ha 3eMHOM
MOBEPXHOCTH IIPU OXJIAKIECHUHU 3€MIIM U KOHACHCALMU BCETO BO3AyXa?

2. Ilpu moxbeme U3 BOABI IPOBOJIOYHOM paMKU oOpasyercs IJIEHKa IIUPUHON 5 cM.
Onpenenure MUHUMAJIBHOE 3HAYEHHE CHJIBI, NPUJIOKEHHOW K paMKe, NPU KOTOPOM MOKET
MIPOM30NTH pa3pbiB BOASAHOMN IUIeHKH. KoauumeHT moBepXHOCTHOTO HATSKEHUS BOJbI paBeH
0,07 H/m.

3. Kak MO>KHO IepeBecTH HACHIIICHHBIN I1ap B HEHECHIIIECHHBIN?

4. Bo ckomnbko pa3 n (n = V2/V1) ciaenyer yBeIMUYUTh M30TEPMHUYECKH O0BEM U MOJICH
U/ICTBHOTO Ta3a, YTOOBI €r0 SHTPOIUS UCTIBITala mpupameHne AS?

5.Croit 1baa 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. TToTepsAMu TemnoTH MpeHedpeys.



3aueTHO-IK3aMEeHAIMOHHbIE MAaTepPHAJBI JUIST MPOMEKYTOYHOH  aATTeCTANMH
(3x3amen)

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

2. JlaBieHue ra3za. BbIBOJl OCHOBHOIO YpaBHEHHS MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU
uaeanbHoro rasa. @opmysibl BHyTPEHHEW SHEPTHH UI€aJIbHOIO I'a3a U CPEeIHEeN KBapaTUYHON
ckopoctu. Pacnipenenenue sHEpruu Mo CTEIIEHSIM CBOOOIBI.

3. BeiBox 6apomerpuueckoii popmyinbl. BeiBoa pacnpenenenus boiasimmana. Onbit [leppena mo
OIpeIeNICHUIO YKciia ABOrajpo.

4. Pacnipenenenre MOJIGKYJ raza mo cKopocTsMm (pacmupeneneHue MakcBemna). Ousnyeckuii
CMBICIT (DYHKIUHU pacmpenencHus. YcinoBue HOpMHpoBKU. Hambomnee BeposiTHas CKOpOCTb H
3HayeHHe (PYHKUUU pachpeneieHuss Mpu 3ToM ckopocTH. DYHKIMS pachpenesieHus s
OTHOCHUTEJIBHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHbIE TUaMETp W CEYEHHE MOJIEKYJbl. BbiBon dopmyn s cpeaHeil IIMHBI
cBOOOTHOTO TIpo0era u Ynciia CTOJIKHOBEHHH U OLIEHKA MOPSAIKA 3TUX BEIHYMH. Bakyym.

6. SIBnenus nepenoca. duddysus B razax. 3akon Ouka. Pacuer koagdunuenta camoauddysuu.
7. Buyrpennee tpenue. @opmyna Herorona. KuHematnueckas M JIHMHAMHUYECKas BS3KOCTH.
TennonpoBoaHoCTh. 3akoH Pypbe. CBA3b MeX Iy KOAPPUIMEHTAaMU [IEpEeHOCca.

8. BHyTpeHHsisi dHEprusi Kak (QyHKOHS cOCTOSHHS. [lepBbIi 3aKOH TEPMOIWHAMHUKH WU €TO
paziuunbie GopMyIupoBKU. BeiBoa ¢opmynsl s paboTel raza. [IpuMeHnenue nepBoro 3akoHa
TEPMOJUHAMUKHU K U30IIPOLIECCAM.

9. Knaccuueckas Teopus TEIIIOEMKOCTH UJI€ATbHOT0 raza. MouispHas U yJelibHas TeI0EMKOCTH
U CBSI3b MEXIYy HUMH. TeIuIoéMKOCTH MPH MOCTOSIHHOM JIaBICHUH 1 00beMe. BriBo ypaBHEHUS
Maiiepa u noka3zatens aauadatel. @U3NYECKUIT CMBICI Ta30BOM MOCTOSHHOM R.

10. Apmmabatmyeckuid mpouecc. BwiBom Tpex Qopmyn st aamabatel. CpaBHEHHE
aanabaTU4YecKoro M M30TepMUYECKOro mporeccoB. BwiBox dopmyn ansg paboTel raza mpu
annabaTUIeCcKOM TpoIiecce.

11. INonurponuueckuit mporecc. YacTHble ciydau. BeiBoa ¢opmynbsl moauTpomnsl. BeiBon
YacTHBIX (POPMYIT U3 YpaBHEHUSI OJIUTPOIIHI.

12. O6patumsble 1 HeoOpaTUMBbIe ITporiecchl. [IoHATHE SHTPONTUHN TEPMOIMHAMUYECKON CUCTEMBI.
CaoiictBa »HTponuu. Bropoil 3akoH TepmonuHamuku. Popmyina bonsimana. Ilopsimox u
Oecriopsiok B mpupoje. Tperuil 3akoH TepMOAMHAMUKU. PacdeT KonMuyecTBa TEIUIOTHI yepes
SHTPOIIHIO.

13. PacyeTr u3MeHEHHs PHTPOIUH B MpoLleccax HaeanbHOro rasa (mpu noctosiubix P, V, T, Q),
IIPU HarpEeBaHUU U TUIABJICHUH.

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

15. PeanbHbie ra3sl. M3oTepmel peanbHoOro rasa. Haceimennsiil nap. Kputuyeckoe cocrosiHue.
Kputnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baanbca miis 1 Mo u v Mmoneit. ®u3zndeckuii CMbIC MOCTOSTHHBIX BaH-
nep-Baanbca. M3otepmbl Ban-nep-Baanbca. MetactabusbHble cOCTOSAHUSA. BHYTpeHHSs SHEprus
raza Ban-nep-Baannca.

17. Dddexr Ixoyns — Tomcona. dusnueckas cymuocts. Auddepenunanbubiii koadduument
Jxoyns — Tomcona. Jluddepennuanbablii 1 nHTErpasibHbIN 3pexT. DHTanenusd. Temneparypa
WHBEPCHH.

18. CBoboaHas sHeprus kak GyHKIUSA coctossHUS. Tpu dopmynupoBku st Ko3pQuirenTa
noBepxHocTHOro HatTspkeHus. OmbiT Ilnato. 3aBucuMocTh K03(duIIMEHTa MOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BELLIECTBA.

19. YcnoBust paBHOBECHsI HA TPaHUIIE ABYX KUJKOCTEW U HA IPAHULIE )KUIKOCTh — TBEPAOE TEIIO.
Kpaesoii yron. [Ipumepsl cMaunBaHusa 1 HECMauyMBaHUS.



20. JlaBneHwe TMOJ HMCKPUBIECHHON IMOBEPXHOCTHIO >KHAKOCTH. BpiBOA Qopmynsl Jlammaca.
Yacrusie cnyyan. Kanmmisipel. Beisoa popmysisl MOIHATHS KUAKOCTH B KaTUILISPE.

21. Cummerpusi kpuctamuioB. 4 tumna kpucramioB. [ledekTsl B kpuctamiax. Kiaccudeckas
TEOPHs TEIUNIOEMKOCTH TBEPABIX Tel: 3aKoHbI JlronoHra u IItu u Jxxoynsa — Komma.

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

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Bovicokuii  yposenb «5» | OYeHKY «OMAUUHO» 3ACTYHCUBAC CHYOEHM, 0CBOUSUIUL 3HAHUS,
(omauuno) VMeHUsi, KOMNemeHYuu U meopemudeckul. mamepuanl 0e3

npobenos;  GubINOIHUGWULL 6Ce  3A0aAHUSL, NPedyCMOMPEHHbIe
VUeOHbIM — NIAHOM  HA  BbICOKOM  KAYeCMBEHHOM  YPOS8He;
npakmuyeckue — HAGblKU  NPOPECCUOHANbHO20 — NPUMEHEHUS
OCBOEHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii  yposeHvb «4» | OyeHKy «Xopowioy 3aciyxicusaem CmMyoOeHm, NpaKmuyecKu
(xopouio) HOJIHOCMbIO  OCBOUBWIULL  3HAHUS, YMEHUS, KOMNEMEeHYuu u
meopemuyeckuti. Mamepuai, yyeOHvle 3A0aHUs He OYEHEeHbl
MAKCUMATILHBIM — YUCTIOM  0A108, 8 OCHOBHOM Chopmuposa
npaKmuyecKue HasoiKu.

Tlopozosyiii yposenv «3» | OYeHKY — «YO0BIeMBOPUMENLHOY  3ACAYICUBAEM  CMYOeHM,
(voosnemeopumenvro) yacmuyHo ¢ npoderamu  0C8OUSUWIULL  3HAHUS, — YMEHUs,
KOMNemenyuu u meopemudeckull mamepuai, MHo2ue yueOHvle
3a0anusi 1uboO He BbINOJHUNL, TUOO OHU OYEHEeHbl YUCIOM Oallo8
ONUBKUM K MUHUMATbHOMY, HEKOMOpble NPAKMU4ecKue HAGbIKU He

cchopmuposatbi.
Munumanvhovliil  ypoGeHb | OYeHKy «HeYO08IemE8OPUMENbHOY 3ACTYIHCUBAEm CMYOeHm, He
«2» 0C8OUBWIULL 3HAHUS, YMEHUS, KOMNEeMeHYuu U meopemudecKuti

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

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

— IpY He0OXOAMMOCTH UHBAIM/IAM H JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIISAETCS AOMOJHUTENBHOE BPEMs JUIsl TOATOTOBKHM OTBETA HAa SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYaTbHBIMH OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHs 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUSI Pe3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYINIO) MpeaycMaTpUBaeT MpPelOoCTaBlIeHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYCHHUSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

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

5.1. YueOnas 1ureparypa

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. AnemkeBuy, B.A. Kypc o0uieit ¢pusuku. MonekynspHas ¢pusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

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

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

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

7. CaBenbes, M.B. COopHHK BOMPOCOB U 3a1ay 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. llepuoanueckasi JuTepaTypa
Vkasviearomea  newamuvie  nepuoouveckue uzoamua u3z «llepeuns  newamuuix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 31eKMPOHHOL 8epCUll HCYPHALA, U3 0A3 OAHHBIX, 0OCMYN K KOMOPbIM umeem
Kyor'y:
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias nahopmarronHas mardopma Elsevier
https://www.elsevier.com/
4. Haydnas snektponHas oudmnorexa (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmIMX yueOHBIX 3aBefeHM. Pagnodusuxka.
6. Wudopmaruzauus u cBs3b
7. Ycnexu QU3NYecKuX HayK
8
9.
1

XKypHan 3KcriepUMEHTaIbLHOM U TEOpPEeTUUECKOM (pr3uku
[Tucema B "XKypHan skciepuMeHTaIbHOM U TeopeTndeckon pusuku"
0. PagnoTexHuKa U 3JIEKTPOHUKA

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

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «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



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/

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
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. IloJHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

g wnhE

7. HaumonanmpHass dJeKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHOW OMONIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoit oubnmuorexu (PI'B) https://rusneb.ru/

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

9. DnekrponHas koyueknus 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. VYuuBepcuretckas unpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYHA:

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

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

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuu
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 HUHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH moptan "Pycckuit s3pik" hitp://gramota.ru/;

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

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

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

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepanun". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena moayinpHOTO JUHaAMHU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4€OHO-METOMUYECKUX KOMILUIEKCOB, ITyOIUKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnoreka nHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHbIX TexHOMOoTHi 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 /sl 00y4aIOUIUXCsl 0 OCBOEHUIO THCIMILTHHBI (MOIYJIs)

Jlexiust SBASIETCSI OTHOM U3 POPM M3YUCHHS TEOPETUIECKOTO MaTepuaa 1o JUCIUTIIHHE.
B X071€ 1eKIIMOHHOTO Kypca MPOBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0/I0B U TCOPHI.
B TeTpaI[I/I JJI KOHCHCKTI/IpOBaHI/Iil JIGKIII/II?I HCO6XOI[I/IMO UMECTh IIO0JdA, TIA€ IIO XOIIy
KOHCIIEKTUPOBAHHMS JICJIAI0TCS HEOOXOIMMBIE TTIOMETKH. 3aIMCH JIOJDKHBI OBITh M30UpaTeIbHBIMHU.
B xoHCIIEKTE MPUMEHSIOT COKPAILIEHUE CIIOB, UTO YCKOPSIET 3aIKCh.

Bomnpocel, Bo3HUKawomMe B XOJE€ JIEKIMH, €CIM He 3aJaHbl cpa3y, PEeKOMEHIYeTCs
3alIUChIBATh Ha IIOJIAX U IIOCJIIC OKOHYAHHUA JICKIIUH O6paTI/ITI)C$I 3a pa3"I>$ICHeHI/ICM K
npenoaasarento. Heo0XoauMo akTUBHO paboOTaTh C KOHCIEKTOM JICKIIMHU: IOCJIE OKOHYAHUS
JICKIIUN pCKOMeHIIyeTCﬂ Hepe‘-II/ITaTB CBOM 3allMCH, BHCCTH HOHpaBKI/I 1 OJOIIOJTHCHUA.

OpHMM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTU CTYJEHTA SBISETCS CAMOCTOSITeNIbHAs padoTa,
KOTOpasi BKIIFOYAET B ce0s M3YYCHHUE JICKIIMOHHOTO MaTepuaia, y4eOHUKOB B YIeOHBIX TOCOOUH,
MOATOTOBKH K BBIITOJIHEHHIO JTA0OPATOPHBIX PaObOT U 0POPMIICHUIO TEXHUUECKHUX OTYETOB 11O HUM,
a TakK X€ IMOATOTOBKHU K HpaKTI/I‘IGCKI/IM 3aHATUAM I/I3y‘~I€HI/I€M KpaTKOfI TeopI/II/I B 3aJaYHUKaAX U
pEIICHUH JIOMAIIHUX 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,I[GHTaMI/I 110 CBOCMy yCMOTpeHI/II-O HHaHI/IpOBaHI/Ie BpeMCHI/I Ha CaMOCTOﬂTeJ'II)HYIO
paboTy, HEOOXOAMMOTrO Ha H3yYEHHE HACTOSIIEW AUCHUUIUIMHBI, CTyJIEHTaM IIydllle BCEro
OCYIIECTBIISITh PAaBHOMEPHO HA BECh CEMECTp, MpeaycMaTpuBasi TPH OTOM PETYISIPHOE
MOBTOPEHHE MPOIAECHHOTO MaTepuara.

CaMocTosTenbHYI0 padoTy Ha/l AUCUUIIIINHON ClIeAyeT HAUMHATh C U3YUYEHUs IPOrPaMMBl,
KOTOpasi COJEPKUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHMSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO CIIeyeT BCIIOMHUTH PEKOMEH IAIUK TIPETIOIaBaTeNsl, TaHHBIE B XOJ€ YCTAHOBOYHBIX
3aHATUN. 3aTeM CcleAyeT MPUCTYNaTh K M3YYEHHIO OTHAEIBHBIX pa3/ieJlOB U TEM B MOpPSIKE,
MpeaycCMOTpeHHOM Tiporpammoii. [lonyuuB npencraBienne 00 OCHOBHOM COJIEpKaHUU pas3fena,
TE€MbI, HEOOXOAMMO HM3yYUTh MaTepHall MO TeMe, M3II0KEHHBbIM B yuyeOHuke. llerecoobOpazHo
COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT UJIIN CXCMy, 0T06pa>1<a10my}0 CMBICII U CBA3U OCHOBHBIX HOH?ITI/If/'I
JAHHOTO pa3jeNia U BKIIOYEHHBIX B HEro TeM (uiu 6osee IpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JIEKITHH ).

OO0s13aTeNbHO  CIIETyeT 3alUChIBaTh BO3HUKINKME BOMPOCH, Ha KOTOpPHIE HE YIAIOCh
OTBETUTH caMOCTOATeNbHO. HeoOXonuMo M3y4YHTh CIHMCOK PEKOMEHJOBAHHOM JUTEepaTypbl U
yOenuThCsl B €€ HalWMYMWd B JMYHOM IIOJIb30BAHUU WM B MOJAPA3JIENICHUSX OUOTUOTEKH B
OyMa)KHOM WJTH AJICKTPOHHOM BH7E. BCI0O OCHOBHYIO Y4eOHYIO IUTEpATypy KEIaTeIbHO N3ydaTh
C COCTaBJICHMEM KOHCIIEKTa. UTeHue JIUTEepaTypbl, HE COMPOBOXKIAEMOE KOHCIEKTHPOBAHUEM,
MaJjio pe?ay.]'II)TaTI/IBHO. Hem, HaImMCaHUs KOHCIICKTA 110 AUCIIUIIIIMHE — C(i)OpMI/IpOBaTI) HaBBIKU I10
MOKCKY, 0TOOpY, aHaTN3y U (GOPMYITUPOBAHUIO YIEOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHbI
JUTSL JTIOOOTO CTICIHANIMCTA C BBICIIMM 00pa30BaHUEM HE3aBHCHMO OT BRIOPAHHOTO HaIlpaBJICHUSI.

Hanucanune xoHCIEKTa JOMKHO OBITH TBOPYECKUM — HY)KHO HE TEpPENUCHIBATH TEKCT U3
HCTOYHUKOB, HO IIBITATHCA KpaTKO n3jiaratb CBOMMH CJIOBAMHU conepmaHHe OTBC€Ta, HpI/I 3TOM
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MaKCHUMaJIbHO €ro CTPYKTYPHUPYS U UCTIOIB3Ysl CHMBOJIBI U YCIIOBHBIE 0003HaueHus (B 3 ToM Bam
MOMOTYT BOMPOCHI BBIHOCMMBIC Ha 3a4eTHOE TECTHpPOBaHHWE M 3K3aMmeH). KomupoBaHue u
3aydyMBaHHE HEOCMBICICHHOTO TEKCTa TPYIOEMKO M 10 OOJBIIOMY CUETYy HE HMeEeT
MO3HABATEIIBHON W TpakTUYecKor I1eHHocTu. [Ipu paboTe Haj KOHCIEKTOM O00s3aTeIbHO
BBISIBIISIFOTCSL I OTMEYAIOTCSL TPYIHBIC JIJISI CAMOCTOSITEIILHOTO M3Y4YCHHUsT BOIIPOCHI, C KOTOPBIMHU
YMECTHO OOpaTUTBhCS K MPEMojaBaTelli0o NMPHU TMOCEHICHHH 3aHATUH W KOHCYIbTAIMHA, MO0 B
WH/IMBUYaIbHOM TTOPSIJIKE.

[Tpu uTeHnn y4eOHOM 1 HAy4IHOU TUTEPATYPhl HEOOXOAMMO BCET/Ia CIICTUTH 32 TOUYHBIM U
MIOJTHBIM TIOHMMAaHHEM 3HAYCHUsI TEPMUHOB M COZICP)KaHUS MOHSATHUH, MCIIOIB3YEMbIX B TEKCTE.
Bcerna cienyer yrouHATh 3HAYEHHUS 1O CIOBAPSM HIIM SHIUKIONEIUSM, P HEOOXOIUMOCTH
3aITUChIBATD.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyallbHas y4yeOHast pabora (KOHCYJIbTAlMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM 1O MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONTUM HHIUBUYaTU3aIMHd O0yICHHS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 37I0POBBSI.

7. MaTepuajbHO-TeXHUYECKOe o0ecniedeHHe M0 JUCHHUIJINHE (MOTY.T10)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B paMKax TUCIMIUIMHBI HUCIIOJIB3YIOTCS
ayJIMTOPUH, KaOMHETHI W JTa0OpaTOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIICIUATH3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM.

[Tpu 3amonHeHUH TAOIUIBI YIUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM 10 JTAHHOH TUCIMILIMHE: JICKIIUU, 3aHSATHSI CEMHUHAPCKOTO THIA (PAKTUYCCKUE 3aHATHS,
naboparopHbie paboTHI), a TAKIKE KYPCOBOE MMPOSKTHPOBAHUE, KOHCYJIBTAIUN, TEKYIIHA KOHTPOJIb
U MIPOMEXYTOUYHYIO aTTECTAIIHIO.

HaumeHoBaHME CrICIIHATIBHBIX OCHAIIICHHOCTh CIEIHATBbHBIX [lepeyeHb TUIIEH3HOHHOTO
NIOMEILECHUN HOMEILEHUI HIPOTPaMMHOTO 00ecTIedeHus
Y4eOHble ayAUTOpUN 15 Mebenb: yueOHast mebernb IIporpammHoe  obecnedueHue B
MIPOBEICHUS 3aHATHH JICKITMOHHOTO | TeXHHYecKue CpeicTBa OOYUCHHUs: | paMKax IpPOTrpaMMbl  KOMITAHHU
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IpPOEKTOp, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” IS
KOMIIBIOTEPOB u CepBepoOB
Kyb6anckoro TOCYIapCTBECHHOTO
VHHBEpPCHTETa H €ro (uinaios,
AHTHBHpYCHAs 3ammra

¢usnueckux pabouMx CTAHIUA |
cepeepoB:  Kaspersky  Endpoint

Security VTS ousHeca —
Crangaptabiii Russian Edition.
Y4eOHbIe ayAUTOPUH IS Mebenb: yaeOHast mebernn OnepannonHas cucrema MS
MIPOBECHUS 3aHATHI Texuuueckue cpeactsa ooyuenus:: | Windows.
CEMHMHAPCKOr0 THIIA, IPYIMIOBBIX U | AKPaH, IPOEKTOP, KOMITBIOTED OduCHBIHM TaKeT IPUIOKEHHH
WHIMBUIYAITEHBIX KOHCYIBTALUH, ObopynoBanue: MicrosoftOffice.
TEKYILEr0 KOHTPOJIA U Cucrema MATLAB

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

Jis  caMocToATenbHOW  paboThl  OOy4aromuxcs MPeAyCMOTPEHbl  MOMEIIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATHU3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHeT» M 0o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.



HaunmeHoBaHue moMeNeHUH i1
CaMOCTOSATENIFHON pabOTHI

OcHalIeHHOCTD TIOMEILEHUH JUTs
CaMOCTOSTENIEHON pabOTHI

Ilepeuenb JUIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUEHHS

o0yJaromuxcs oOygaromuxcs

[MomemieHne as caMocTosATENbHON | Mebenns: yaeOHas Mebenb [Iporpammuoe  oOecmedeHne B

paboThl 00yJaronuxcs (YMTAIbHBIA | KOMIUIEKT — crienuain3upoOBaHHOM | paMKaX IpPOrpaMMbl  KOMIIaHHH

3an HayuHoti OnOIHOTEKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommbeiotepHas | Education  Solutions” TUTS
TEXHHKa C TOJAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBEpOB
nH}popMannoHHO- Kybanckoro rOCYAapCTBEHHOTO
KOMMYHHUKaIIMOHHOH CeTU | YHHMBEpCHTETa W €ro (HIHaIoB,
«HTEepHeT» W gocTynmoM B | AHTHBHpPYCHas 3anmra
JJIEKTPOHHYI0  MH()OPMAaMOHHO- | GU3MYECKUX pabO4YMX CTaHUUH U
00pa30BaTEIBHYIO cpeny | cepsepoB: Kaspersky  Endpoint
o0Opa3oBaTenbHON  OpraHm3amuy, | Security JUTS OmHeca -
BeO-kaMepsl, KoMMmyHHKanmoHHoe | CtanmapTabli Russian Edition.
obopynoBaHue, 0OOeCIIeUnBAOIIEE
JOCTY K  CEeTH  HHTEpHET
(mpoBoHOE COCIIMHCHUE u
OecrpoBOHOEC  COCOMHEHHE MO

texuonorun Wi-Fi)

Ilomenienne my1si caMOCTOSTEILHOM
pabotsl o0yuaronuxcst (aya.207C)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAsS
TECXHUKaA C IIOAKIIFOUCHUEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTe]IbHON  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopynoBaHue, obecreunBarolee
J0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CETHU

IIporpammHoe  obecnedueHue B
paMKax MporpaMMmbl  KOMIAHUH
Microsoft “Enrollment for
Education  Solutions” s
KOMITBIOTEPOB u CepBEpOB
Ky6anckoro roCyIapcTBEHHOTO
YHUBEpCHTETa M €ro (uiInaios,
AHTHBHpYCHAs 3aImuTa
¢u3ndecknx pabovMx CTAaHIUA |
cepBepoB:  Kaspersky  Endpoint
Security TS OnsHeca —
Crangaptaeiii Russian Edition.






