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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

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

1.2 3agaun AUCHMILINHbBI

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

— O3HAaKOMJICHHE C TpaHUIAMH TPUMEHUMOCTH (PH3WYECKUX MOJIEICH M TEOpuH,
UCIIOJIB3YEMBIX ISl ONIUCAHUS CBOMCTB BEIIECTB HA MOJIEKYJIIPHOM YPOBHE;

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

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

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

Huctmmumnaa «b1.0.13.02 OcHOBBI MOJIEKYIISIPHOH (DU3UKHU» OTHOCHUTCS K 0053aTEIIbHON
yactu brnoka 1 "/{uctumnunel (Mogynu)" yuyebHoro miaHa HampaBieHus noarorosku 11.03.02
NH(pOKOMMYHUKALIMOHHBIE TEXHOJIOTMM M CHCTEMbI CBSI3M HampaBieHHOCTH " Onruueckue
CHCTEMBI M CETH CBSI3H .

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

«OCHOBBI MOJICKYJSIPHOM (DU3UKK» CIIYKUT OCHOBOH JUIsi TIOHHMMAHHS CICIHATBHBIX
TUCIUIUIMH, U3y4aemblX 1o HampasieHuto 11.03.02 MHpoKkOMMYyHHKAIIMOHHBIE TEXHOJOTUH U
CHCTEMBI CBSI3M Kak B OakajaBpuaTe, Tak W jajiee B Marucrparype u B acnupantype. CTyaeHT,
OCBOMBILIWN JaHHBIM Kypc, TOATOTOBIEH K JEATEIbHOCTH, TpeOyromel yriayoaeHHOU
dyHIaMEHTAIbHOH W Mpo(ecCHOHAIBHONH TOATOTOBKA, B TOM 4YHCJI€ K HAydYHO —
HCCIIEIOBATENHCKOM, a IPU COYETAaHUU OCBOCHUS TOTIOJTHUTENBHOM 00pa30BaTeIbHON MPOTPaMMBbI
Mearoru4ecKoro Mpouiis — K Mearornyeckon AesiTeIbHOCTH.

Bun npomexxyTouHOM aTTecTariu: K3aMeH.

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 e TeIbHOCTH

HOIIK-1.1. 3naet ¢pyHIAMEHTAIEHBIC 3aKOHBI 3HaeT TeOPEeTUUYECKUE OCHOBBI, TIOHATHUS, 3aKOHBI U METO/bI
TIPUPOJIBI U OCHOBHBIE (hU3UUECKHE WCCIIEIOBAHUH  MOJIEKYJISpHOW  (M3MKH;  T'PaHHIBI
MaTeMaTHYeCKUe 3aKOHBI M METOJIBI HAKOIUICHUS, | NPUMEHHMOCTH  (M3WYecKMX  Mojaened | TEOopuH,
nepeadu 1 00padoTku HHpopMaIH WCTIONB3YEeMBIX IS OINHCAaHWS CBOWCTB BEIIECTB Ha

MOJIEKYJISIPHOM YPOBHE

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

Brnameer HaBBIKAMHM W METOAAMH pEHICHHSA 3agad 0
OCHOBHBIM pa3zesiaM MOJICKYJISIPHOH (GU3UKU

NOIIK-1.2. CnocobeH mHpUMEHsSTh (Gu3ndeckue | 3HaeT akTyalbHble MPOOJEMbl MOJIEKYISPHOW (DU3UKH,
3aKOHBI M MaTeMaTHYEeCKH METOJBI Ul PeUIeHHs | (U3MKYy BO3HHKHOBEHHS CIyYalHBIX IIPOLIECCOB U UX
MaTeMaTUYECKUE MOJAEIH




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

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

3a7a4 TCOPETUUCCKOTIO U MPUKIIAJHOTO XapaKTepa

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 WCHOJIB30BAHUS IPU
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 KpUTHIECKH aHATM3UPYET
UHOOPMALUIO, HEOOXOOUMYI Ul  pEUICHHs

3HaeT aKkTyalbHbIE HHXXCHEPHBIC 33/1a41 C yIETOM SBICHHUMH,
N3y4aeMbIX B OCHOBAX MOJICKYJISAPHOH H3HKH

MOCTaBJICHHOM 3a/1aun

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

Buageer HaBplKaMM aHaJIN3a MHXKEHEPHBIX 3aJa4 C y4ETOM
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 OCHOBAaX MOJICKYJISIPHOW (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
NPENCTaBICHHUS MONTYyYCHHBIX JAHHBIX W OLCHKH | Pe3yJbTaToB

MIOTPEIIHOCTH PE3YNIbTaTOB U3MEPECHUH

VYmeer OLCHUBATH MOTPCIIHOCTDH PISMCpeHHOﬁ BCIINYHUHBI

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

*Buo unoexca uHOuUKamopa 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 MpeICTaBICHO B TaOIUIIE

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 JEKITMOHHOTO THITA 28 28
1a00paTOpHbBIE 3aHATHUS
[IPaKTUYECKHE 3aHATHS 14 14
CEMHHAPCKHUE 3aHATH
HNHasi kKoHTaKTHas padora:




KOHTpOHL CaMOCTOSITEIbHON pa6OTLI
(KCP)

IIpomexxyrounas arrecraus (UKP)

0,3 0,3

CamocrosiTesibHasi 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 TBEPbIE TeJa 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-kKuHeTHYeCKass Teopus. Moinbs.  MonsipHas 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 [ansrona. MossipHast macca npoeepka
cMecH oomauinezo
3a0aHusl
OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKOH Teopuu
H7eaIbHOTO rasa.
Bapomerpudeckas popmyna. Pactipenenenne bonsimana.
Pacnpenenenne MoaeKyn 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 Ouka. BHyTpeHHee TpeHUe. 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 TepMmMoauHaMHKH. TpeTuit 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. CBo6oaHas sHEprus. [IoBepXHOCTHOE HATSKEHHE. 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 TEMIOEMKOCTh. Da30BbIe
IepexoAbl IEPBOro U BTOPOro poja. YpasHeHne Kianedipona
— Knay3uyca. JluarpaMma COCTOSIHHM.
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. [lepBblif 3aKOH TEPMOJIUHAMHUKH 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 mnocrossHHbIX 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 paBHOBECHs HA TPAHULIE JBYX KUAKOCTEH U Ha
TpaHUIle KHUIKOCTb — TBEPJOE TETO.

JlaBieHne 1OJ HCKPHUBICHHON IOBEPXHOCTBIO YKUIKOCTH.
®opmyna Jlannaca.

Kanunnspsr.

TBepabie Tena. JledexTsl B KpucTayax.

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 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
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
YKCJia MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

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. OOpa3oBaTebHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHHMH JHUCHUILIUHBI
(Mmoxy.s)

B Xxopme wm3yyeHus JHCHMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTEeNbHBIX TEXHOJOTHM: JIEKIMH, MPAaKTUYeCKHe 3aHATHsA, NpobiieMHOe oOyueHue,
MOJlyJIbHasE TEXHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/IeHTOB.

KoMneTeHTHOCTHBIN MOAXOJ B paMKax IpPENoJaBaHUsl IUCLUILIMHBI pealu3yercs B
UCMOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMK,
MO3rOBOIrO IITypMa, pa30opa KOHKpPETHBIX CHUTYyallud, aHajau3a [eJaroruuyeckux 3ajaad,
Me1arornyeckoro KCIepruMeHTa, HHBIX (OpM) B COUETAaHUM C BHEAYIUTOPHOM paboOTOM.

NupopmaniioHHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MHTepHeT.

AnantuBHble 00pa30BaTEeNIbHBIE TEXHOIOTHH, TPUMEHSIEMbIE IPH U3YYEHUH TUCIUTUTHHBI
— I JIAI C OrPAHMYEHHBIMHM BO3MOXHOCTSIMHM 3JI0POBBbSI MPEIYCMOTPEHA OpraHU3aLNs
KOHCYJIBTALIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM TOYTHI.

4.0ueHOYHbIE CPeACTBA /UIl TEKYLIero KOHTPOJIS YCIeBAeMOCTH M TNPOMEKYTOYHOI
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 HaumeHOBaHME
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 (PH3MUECKHUE
MaTeMaTHIECKHE 3aKOHBI
W METO/bI HAKOIUICHHS,
nepenadu 1 00paboTKH
nHdopmanuu

3HaeT TEOPETHUYECKIE
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
¢U3UKM A peleHHs
€CTeCTBEHHOHAYYHBIX W
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 MaTeMaTHYECKH
METOABl Ul PEeLICHHS
3a7a4 TEOPETHYECKOr0 H
NPUKIIAJHOIO XapaKTepa

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

Ymeer MPUMEHSTH
¢usmueckne MonmeNm U
TEOpHUH,  HCIIOJb3yeMble
JUIL  ONHMCaHMS 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 BENUYNH
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

pe3yIbTaTOB U3MEPEHUN B
ABJICHUAX, HU3YYa€MbIX B
OCHOBax  MOJIEKYJISIPHOU
[INZEZ0NIS

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

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI

(popMupoBaHus KOMIIETEeHIIHI1 B IIpoLiecce 0CBOEHUsI 00pa30BaTeJIbHOM IPOrPaMMBbl
IIpuMepHBbIH NepeYeHb BONPOCOB U 3aJaHU I

KoHTposnbHBIE BOIIPOCH! A1 YCTHOTO OIpOca MO pasjienaM yuyeOHOM mporpaMmbl
Pasnen 1. UneansHslii ras.

1. Kakue ¢pusuueckne MOAETH UCIOIB3YET MOJIEKYIsIpHast pusuka?

2. OxapakTepusyiiTe MEeTO/Ibl ONMcaHusl GU3NYECKUX CUCTEM B MOJIEKYJISIpHON (pusnke.
3. Onummre NpoCTEMIIYI0 MOJENb BELECTBA — UCATIBHBIN ras.

4. Yem oTIMYAIOTCS KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX?

5. KakoB ¢u3nueckuii cMbIC MOCTOSTHHOM ABOraapo?

6. B 4uéMm 3akirouaeTcs MOJNEKYJISIPHO-KMHETHYECKOE TOJIKOBAaHNE JJaBIeHUs ra3a?

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

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

9. Kakue ynporeHus fenanuch Ipu BeIBojie 6apoMeTpuieckoil popmyisr?



10. Kax MO>XHO MPUOIM3UTENHHO OIEHUTH BBHICOTY aTMOChephI?

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

12. KakoB (pm3uueckuii CMbICT QYHKIIMH pacpeielIeHUs MOJIEKYII IO CKOPOCTIM?

Paznen 2. SIBnenus nmepeHoca 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. TTouemy nuddy3ust KuaKoCcTEH MPOUCXOAUT 3HAUUTEIHHO MeJIeHHee, YeM quddy3us
ra3zon?

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

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

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpATyphl?

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
WU3MEHUTHCS?

22. JlaiiTe ompeneneHUE TEIUIOEMKOCTU Tella M YACIbHOU (MOJIAPHOM) TEMJI0EMKOCTH
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 raza, eclid OH paciIupsieTcs aauadaTuyecku’?

26. B mu3enbHOM JIBHTATENIE BO3/IYX ITOABEPTACTCS OUYSHb CHIIbHOMY M OBICTPOMY CHKATHIO.
s gero 3to nenaercs?

27. Korna coepiiaercs 00apinas padota: Mpu U30TEPMUUECKOM WM auadaTHYeCKOM
pacmmpenun raza ot 0oséma Vi 10 oobema Vo?

28. Ilouemy Bce peanbHbIE MTPOLECChl HEOOpaTUMBbI?

29. Yto Takoe sHTponusa? Kakas CBA3b DHTPONHU CO BTOPBIM U TPETBUM 3aKOHAMU
TEPMOJUHAMUKHN? YKaXXUTE CBA3b SHTPOIIUU C TEPMOJIMHAMUYECKONW BEPOSITHOCTBIO.

30. MoxeT a1 3HTpomnus yObIBaTh: a) B 3aMKHYTOH cucteMe; 0) B He3aMKHYTOH cucteme?

31. OObsicHuTe pabOTy TEMJIOBOM MAIIUHBL, MCIONb3Yd AHArpaMMmy IUKIMYECKOTO
nporuecca. 3a4eM TEIUIOBOM MAIMHE HYXKEH «XOJIOJWIBHUK»?

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

33. Kax usmenurcs KI1/] uukia Kapso, ecinu TemnepaTypsl HarpeBaTelis U X0JIOAUIbHUKA
OJTHOBPEMEHHO YBEJIUYUTh (YMEHBIINTh) Ha OIMHAKOBYIO BennuuHy AT?

34. Ha rpajduxe nukia KapHo nokaxurte yuacTKH, Ha KOTOPOM a3 caM coBepIuaeT padoTy,
U Y4aCTKH, TJie HaJl Fa30M coBeplIaercs padora.

35. Kakue KOHCTPYKIUHU «BEUHBIX JBUTATEJE» «CO3JaHbD» MO 3aKOHAM MOJEKYJISpHOU
buzuku?

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

36. O6bsicaute ¢ Touku 3peHns MKT: a) BO3MOXXHOCTB CKaTHsl TeJa MoJ AaBJIeHHueM; 0)
HEBO3MOXXHOCTh OECKOHEYHOTO C)KaTHsl Tell; B) pacUIMpeHHe Tejla IpH 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 pa3Iuyhe SKCIEPUMEHTAIBHBIX U30TEPM U U30TE€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 KakuX TEXHUYECKUX YCTPOMCTBAX UCIOIB3YIOTCS METACTAOMIbHBIE COCTOSHUS?

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 MOXHO HCTIONB30BaTh 3 deKT Jxoyist — TomcoHa Uit CxKMKEHHs ra30B?

45. Kak OmBITHBIM NyTEM ONpeAenuTh KO3(PPHUIMEHT MOBEPXHOCTHOIO HATSKEHUS
KUJKOCTU?

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

47. Yo npou30mio Obl ¢ KUAKOCTHIO, HATUTOHN B COCY/I, HAXOIAIICHCS HA UCKYCCTBEHHOM
CIyTHHUKE 3eMiun?

48. IToueMy y Bcex BEIIECTB IIOBEPXHOCTHOE HATSHKEHHUE YMEHBILAETCS C YBEIMYEHHEM
TeMnepaTrypbl?

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

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

51. Ot 4ero 3aBUCHUT BBICOTA MOJHITHS CMAYUBAIOIIEH KUIKOCTH B Kamuuisipe?

52. YkaxuTe npuMepbl KaMWUISPHBIX SBJICHUN.

53. YeM oTIIMYAIOTCA KPUCTATUTMIECKUE Tea OT aMOP(HBIX?

54. B 4uém 3akitouaeTcsi aHu30TPOIHS KPUCTAIIIIOB?

55. Bee meTauibl IMEOT KPUCTAJUINYECKYIO CTPYKTYPY, OHAKO CBOMCTBO aHU30TPOIIUU B
MEXaHUYECKUX, TETIOBBIX W JJEKTPUUECKUX SIBICHUSIX y METAJUIOB HA MPAKTUKE MPOSBISETCS
o4eHb penko. [Touemy?

56. Kak MOXHO KJ1acCU(UIIMPOBATh KPUCTAILIBI?

57. Kakast 3aBHCHUMOCTB CYIIECTBYET MEXKAY K03 DUllmeHTaMu IMHEHHOTO U 00BEMHOTO

pacmmpenus? Kak e€ nokaszars?

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 TBEPOM cocTosiHUU. [Touemy mipu
HarpeBaHUU 3TOM cMecH e€ TeMIiepaTypa He oAHUMAeTcs?

61. Yem ommuaercs (a3oBblii mepexona mepBoro poja or (a3oBoro mepexojaa BTOPOTo
pona?

62. IlpuBenute npuMepsl Ga30BBIX NEPEXOOB MIEPBOTO U BTOPOTO POa.

63. [louemy 3a camOnETOM, JIETAUTUM Ha OOJBIIION BBICOTE, BO3HUKAET O0JIa4HbIN cien?

64. Ilouemy BO BpeMs CHErormnaja TeMIeparypa Bo3lyxa OObIYHO MOBBIIIACTCS?

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

KonTpoJuabHbie padoTsl 10 pa3aenaM y4eOHOM M CHHUIIIMHbBI

KonTponbnas padota 1. MneanbHbii ras.

1. Onenure, CKOJIBKO MOJEKYJ BBl BJBIXaeTe, €CIU NMPH OJAHOM BJIOXE mosyyaere 1 i
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 MeambHBIX
razos: 10%* momexyn kucoposa u 2 Mois Booposa. HaiiTy 1aBneHne cMecH ra3os.

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



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

5. Kakas cpenuss osHeprus <E> npuxomurcs B COCTOSHHH TEPMOJMHAMHYECKOTO
paBHOBecHst mTpu Temmeparype T, — B COOTBETCTBUM C KJIACCHYECKUM 3aKOHOM
paBHOpacIpeieJIeHnsl, —Ha OJHY: a) IOCTYNaTeIbHYI0 CTENeHb CBOOOJBI; 0) BpaIlaTEeIbHYIO
CTETeHb CBOOO/IBI; B) KOJIEOATEIbHYIO CTEIIEHb CBOOOIBI?

KonrtponsHas pabota 2. SIBieHus nepeHoca B rasax.

1. Haiitu xoapdunuent nuddysun Bogopoaa npyu HOpMaabHBIX YCIOBUAX, €CIIU CPETHSSA
JUTMHA CBOOOHOTO ITpoOera MOJIEKYII ITPH 3TUX YCIIOBUAX paBHa 0,16 MKM.

2. Onpenenuth CpeHIO JAIUHY CBOOOJHOTO npodera MoJieKys a3oTa IpH TeMIepaType
27 °C u naBnennu 300 ITa. JJuameTp MONIEKYIbI a30Ta IPUHSATH paBHBIM 0,3 HM.

3. Kakoe mpeaensHOE YHMCIO MONEKYHI Tasa JOIKHO HaxoauTcs B 1 cM® chepuueckoro
cocyna, nuamMerp KoToporo paBeH 50 cM, 4TOOBI MOJIEKYJbl HE CTAJKUBAIUCH APYT C APYroM?
JrameTp MoJIeKyIibl ra3a IPUHATH paBHbIM 0,3 HM.

4. Yepe3 UMIUHAPUYECKUI METAJUIMYECKUN CTEPKEHb IPU Pa3HOCTU TEMIIEPATYP Y €ro
koHLIOB AT 3a | ¢ ocymectBisercs nepenada konuuectsa TemioTel 8 JIk. Kakoe xonnuectBo
TEIUIOTHI OyzeT 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. WpeanbHblii ra3 COBEPIIMI M30XOPUYECKHI MPOILECC, B PE3YIBTATE KOTOPOTO €ro
JIaBJIEHUE BO3pOCIIO B n pa3. Kak u BO CKOJIBKO pa3 MU3MEHUIIOCh CPEAHEE YUCIIO CTOJIKHOBEHUMN
Ka)KI0W MOJIEKYJIbI B €IMHULLY BpEMEHU?

KonTponbhas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Moisl uAealnbHOrO rasa C M3BECTHBIM IIOKa3zaresieM aaualdaTsl Y
nosblmaercs Ha AT npu n300apuuecKOM, H30XOPUYECKOM U aauadaTHYECKOM IIpoleccax.
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 TerioeMkocTd CP u CV.

3. HaliTi yaenpHy!0 TEIJIOEMKOCTh KHCIIOpoaa pu 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 MoOJIsIpHYIO H300apudecKyro TerioeMKocTh CP uepes n3BeCTHbIN OKa3aTesb
ananabaThl .

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

1. OueHure, Kakyl0 NMPUMEPHO TOJIIMHY MMeEN Obl CIION JKHMJKOrO BO3/yXa Ha 3€MHOMU
MOBEPXHOCTHU IIPU OXJIAKIEHUHU 3€MIIM U KOHJEHCALIUN BCEro BO3yxa?

2. Ilpu moabeme 3 BOABI IPOBOJIOYHOM paMKU oOpasyercs IUIEHKa IMIMPUHOM 5 cM.
Onpenenure MUHUMAJIBHOE 3HAYEHHE CHJIBI, NPUJIOKEHHOW K paMKe, NPU KOTOPOM MOKET
MIPOM30UTH pa3pbiB BOASAHOMN IUIeHKH. Koad@uimeHT noBepXHOCTHOTO HATSKEHUS BOJbI PaBeH
0,07 H/m.

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

4. Bo ckoipko pa3 n (n = V2/V1) cnenyer yBeIUYUTh M30TEPMUYECKH O0BEM VL MOJIEH
U/ICTBHOTO Ta3a, YTOOBI €r0 SHTPOIUS UCTIBITala mpupameHne AS?

5.Croit 1baa TonmuHoi 4,2 cM umeet Temmnepatypy 0 °C. HaifTu MUHAMATBHYIO TOJIIUHY
CJI0Sl BOJIbI, KOTOPYIO HY>KHO HaJIMTh Ha JieJ], 4TOObI Bech Jiea pacTasul. HauanbHas TemnepaTtypa
BoztbI 33 °C. TToTepsAMu TemnoTH MpeHedpeys.



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

1. 3akonbl uaeanbHOrOo Tra3a. BeiBojn ypaBHenus MenaeneeBa-Knaneiipona. 3akon
ABorazapo. M3zomnpomeccol (hopmynsl 1 rpaduku). BeiBoa 3akona Jlanerona. MosnsipHas macca
CMECH.

2. [laBnenue raza. BeIBol OCHOBHOTO ypaBHEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU
HJICATTBHOTO Ta3a. @PopMyJibl BHYTPEHHEN SHEPIUU UCATBHOIO T'a3a U CPEIHEN KBaJIPaTUYHOU

ckopoctu. Pacnipenenenue sHEpruu Mo CTerneHs M cBOOOIbI.

3. BwBog Oapomerpuueckoit dopmynbl. BeiBox pacnpenencnus bonbprmana. OmbiT
Ileppena no onpezaenenuto yuciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJ Ta3a MO CKOpocTsM (pacmpejaeiieHue Makcsema).
®dusnueckuil cMbicn (GyHKIMM pacnpezencHus. YciaoBue HOpMupoBku. HanbGonee BepositHas
CKOpOCTh U 3HaYeHHE (DYHKIMH pacipeaeeHus MPH 3TOH ckopocTH. DyHKIMS pacpeaeraeHus
JUIs. OTHOCUTEJILHOW CKOPOCTH. Y CIIOBUS CYILIECTBOBAHUS aTMOC(ephI IIIaHET.

5. DddexTuBHBIE TUAMETP U CEYCHHE MOJIEKYIbl. BbBoa GopMyi miast cpenHei JIMHBI
cBOOOHOIO Ipo0era 1 Yyuciia CTOJIKHOBEHHUH U OLICHKA MOPSA/IKA 3TUX BEIUYHH. Bakyym.

6. SBnenus nepenoca. quddysus B razax. 3axkon Puka. Pacuer kodddummenra
camoaud dy3uu.

7. Buytpennee tpenue. dopmyna Herorona. KuHemaTnueckas W JHMHAMHAYECKas
BsA3KocTH. TemnonpoBoaHocThk. 3akoH Pypbe. CBsA3b Mexy KOdhUIIMEHTaMH [IEpeHoca.

8. BHyTpeHH:s 3Heprust Kak QyHKIHsS cocTossHUA. [1epBblii 3aKOH TEPMOIMHAMUKH U €TI0
paznuuHble GOopMyIUPOBKHU. BeiBoa dopmyinbl 11 paboThl ra3a. [IlpumeHenne nepBoro 3akoHa
TEPMOJAMHAMHUKH K U30IIPOLIECCAM.

9. Knaccuueckass Teopusi TEIUIOEMKOCTH HACANBHOrO rasza. MosipHas W yzAelbHas
TEIUIOEMKOCTH U CBSI3b MEXAY HUMHU. Ternao€MKOCTU MpU MOCTOSIHHOM JIaBJICHUM U OOBEME.
BriBon ypaBHenust Maifepa u noka3zarens aanadatsl. U3NYeCKUuil CMBICT Ta30BON MOCTOSIHHOM
R.

10. Anmabatuueckuit mponecc. BoiBon Tpex ¢dopmyn ans aauabatel. CpaBHEHUe
annabaTHYeCKOro M HM30TEpMHUYECKOro mpoieccoB. BeiBox ¢dopmyn nns paboTel raza mnpu
aanadaTUIecKOM IpoIiecce.

11. [Monutponuyeckuii npouecc. Yactusle cinyyan. BeiBox popmyiel noauTponsl. BeiBoa
YacTHBIX (POPMYJI U3 YpaBHEHHUS OJIUTPOIIBL.

12. O6patumblie U HeoOpaTuMble Tponecchl. [IoHsATHE 3HTpONUK TEPMOIMHAMUYECKON
cucrteMsl. CBolicTBa sHTponuu. Bropoii 3akoH TepmoguHamuku. @opmyna bonsumana. [Topsinok
u OecnopsIoK B mpupojie. TpeTuil 3akoH TepMOJMHAMUKU. PacueT KoiaudecTBa TEIIOThl Yepes
SHTPOIIHIO.

13. PacueT nu3MeHEeHUs SHTPONHH B MPOIIECCaX UICANTBHOIO ra3a (Mpu NOCTOSIHHBIX P, V,
T, Q), npu HarpeBaHuM M IUIABJICHUH.

14. Huknuyeckue nmpoueccol. TermnoBas mamuHa. [H{ukn Kapuo B koopaunarax (P, V) u
(T, S). BeiBon dopmyinsr KIT/I. Teopemsr Kapro. Paznuunbie GopMyaupoOBKH BTOPOTO 3aKOHA
TEPMOJUHAMUKHU. XOJOIUIbHAS MalIMHA.

15. Peansnble rasel. M3orepmbl peanpHoro rasa. Hacelmennsiii map. Kputuueckoe
cocrosiHue. Kpurnueckue napameTpsl.

16. VYpaBuenue Bau-gep-Baanbca mist 1 mons m v Moneid. PuU3MUECKHl CMBICH
nocTtosiHHbIX Ban-nep-Baanbca. M3orepmbl Ban-nep-Baansca. MetactaOuibHbIE COCTOSIHMSL.
Buyrtpennsis sHeprus rasa Ban-gep-Baanbca.

17. Oddexr dxoyns — Tomcona. dusmueckas cyurHocTh. [luddepeHnunanbHblii
koapunuent Jxoyns — Tomcona. Juddepentmanbuplii 1 MHTErpanbHbI 3 hekT. DHTANbIu.
Temneparypa naBepcum.



18. CBobOomHas »Heprus Kak (QyYHKOUS COCTOSIHUSA. Tpu  (QOpMYIHpPOBKH ISt
kod¢pdurmenTa moBepxHocTHOTO HaTshkeHus. OmbiT [lnmarto. 3aBucumocts K03 duIieHTa
MOBEPXHOCTHOTO HATSKEHUS OT psiia hakTopoB. [loBepXHOCTHO-aKTUBHbBIE BEIIECTBA.

19. VcinoBus paBHOBecHs] HAa TpaHMIIE JBYX KUIKOCTEH U Ha TPaHUIE KUIKOCTh —
tBepaoe Teno. Kpaeoii yron. [Ipumeps! cMaunBaHus 1 HECMauMBaHUA.

20. [laBneHue o MICKPUBIICHHOM TTOBEPXHOCTHIO JKUIKOCTH. BbiBo popmyssl Jlamnaca.
Yacrtuble cnyyau. Kanmspel. BeiBog popmysibl MOAHITHS KUAKOCTU B KallUJLIAPE.

21. CummeTpusi KpECTAIIOB. 4 THIIAa KpUCTa/UIoB. JledekTrl B Kpuctamiax. Kinaccuueckas
Teopus TEIUIOEMKOCTH TBEpAbIX Tel: 3akoHbI tononra u [1tu u Jxoynsa — Konma.

22. ®aza. dazoBoe paBHOBecue. da3oBble MEpexojabl MEPBOTO U BTOPOro poja.
[Tomumopdu3Mm. YcnmoBusi KuIleHWs, IUIaBJICHHs, cyOnumainuu. YpaBHenue Krameidipona —
Knaysuyca. TpoitHas Touka. J[uarpamMma COCTOSIHUMA.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Oyenka Kpumepuu oyenusanus no skzameny
Buicokuii  ypogenv «5» | OYeHKy «OMAUUHOY» 3ACTYIHCUBAEN CIYOEHM, OCEOUBUUUN SHAHUS,
(omauuno) VMeHUs, KOMHemeHyuu U meopemuyeckuli mamepuanr 6e3

npobenos;  BbINOIHUBWULL 8Ce  3A0AHUS, NPEOYCMOMPEHHble
VUeOHbIM — NIAHOM  HA  BbICOKOM — KAYECMBEHHOM  YPOBHE,
npakmuyeckue  HAGbIKU — NPODECCUOHANbHO20 — NPUMEHEHUs.
0CB0EHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii  yposenb «4» | OYeHKy «XOpowioy 3aciyxcueaem CcmyoeHm, NpaKmuyecKu
(xopowo) NOIHOCMbBIO  OCEOUBUWIULL  3HAHUSL, YMEHUsl, KOMNeMmeHyuu u
meopemuyeckutl Mamepuai, yyeOHvle 3A0aHUs He OYeHeHbl
MAKCUMANbHbIM  YUCIOM OANL08, 6 OCHOBHOM CHOPMUPOBAT
npaKmuyecKue HaswlKu.

Ilopocosyiii yposenv «3» | OyeHKY — «YOO0BIIeMEOPUMENbHO»  3ACAYICUBAEM — CYOeHm,
(yoosnemsopumenbHo) yacmuyHo ¢ npoberamu  0CEOUBWIUL  3HAHUS,  YMEHUs,
KOMNemeHyuu U meopemuyeckuti Mamepuai, MHozue yieOHble
3a0anusl 1ubO He BbINOJHUI, AUOO OHU OYEHEeHbl YUCIOM OaN08
OU3KUM K MUHUMATLHOMY, HEKOMOPbLe NPAKMUYeCKUe HABbIKU He

cghopmuposanwi.
Munumanvhsili  yposeHb | OYeHKY «HEYO0BIeM8OPUMENbHOY 3ACIYHCUBAEN CMYOeHm, He
«2» 0CBOUBWULL 3HAHUS, YMEHUs, KOMNEeMmeHyuu u meopemuyeckull

(HeyOoseremeopumenvHo) | mamepuan, yueOHble 3A0anus He GbINOJIHUL, NPAKMUYecKue
HABbIKU HE CHOPMUPOBAHDL.

OneHoUHBIE CpencTBa Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH WHBAIAIAM | JIUT]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISACTCS JOTIOJHUTEIFHOE BpEeMS /71l TIOATOTOBKU OTBETA HA SK3aMEHE;

— TIPH TIPOBENICHUH TIPOILICAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBS IIPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMA 0COOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 110 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHHBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:



JUst i1 ¢ HapyIISHUSIMH 3PEHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. YueOHasi auTeparypa

1. CaBennes, 1.B. Kypc o6meii pusuku : yaednoe mocobue : B 3 1. T. 1 : MexaHuka.
Monekynsipuast pusuka / Casense U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. Anemikeuy, B.A. Kypc o6riieit ¢pusuku. MonekynspHas Gpusmka : yaeOHuk /
Anemkesud B.A. - M. : DUSMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. Monekynsaphaas ¢usnka : yueonoe mocodue / A.K. Kukonn, 1.K.
Kukowun. - Cankr-IlerepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodpumona T.U. Kypc puzuku : yued. nmocodbue st HHKEHEPHO-TEXHUIECKUX
crnernanbHocted By30B / T.U. Tpodumosa. — M. : Akanemus, 2014.

6. Uponos, N.E. 3agauu no obmeit pusuke : yuebnoe nmocodue / U.E. Uposos. -
CankrllerepOypr : Jlans, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, M.B. COOpHHK BOIPOCOB U 3aj1a4 10 oouien ¢pusnke : yuedHoe mocoodue /
N.B. CaBenbes. - 7-e u3sn., crep. - CII6. : Jlans, 2016. - 292 c. -

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

5.2. lepuoanueckasi JuTEpaTYpa
Vkazvigaromess  newamnvie  nepuoouveckue uzoanus u3z  «llepeunss neuammuvix
nepuooudeckux — uszoamuu, xpawawuxcia 8 ¢onde Hayunou  oubruomexu  Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexmponmvie nepuooudeckue u30anus, ¢ yKkazaHuem
aopeca cauma 21eKMPOHHOU BepCull HCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM umeem
Kyory:
1. Bassr mannbix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Beaymiast uadopmaronHas miardopma Elsevier
https://www.elsevier.com/
4. Hayudnas snektponnas oudanoreka (HIb) http://www.elibrary.ru/
5. HU3Becrtus BbIcIIMX y4eOHBIX 3aBefeHui. Pagnodusnka.
6. Hudopmarmzanus u cBsI3b
7. Ycnexu QpU3NUECKUX HAYK
8
9
1

Kypnai skciepuMeHTaIBHOU U TEOPETHUECKON (PU3UKHU
[Tucema B "XKypHain s3KCiepMMEHTAIBHOM U TeopeTHdecKoi puzuxu"
0. PagoTexHMKa U DIIEKTPOHUKA

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodecCHOHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHbIE CIIPABOYHBIE CUCTEMbI


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

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

DBC «IOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru

agkrwnE

7. HanumonanpHas »3neKTpoHHas OMOIMOTEKa (IOCTYN K DJICKTPOHHOW OMOIHOTEKE

nuccepraiuii Poccuiickoit rocynapcreennoi oubmmoreku (PI'B) https://rusneb.ru/

8. Ilpesunentckas 6ubnmoreka um. b.H. Enpruna https://www.prlib.ru/

9. DnekrponHas koymekmus Oxchopackoro Poccutickoro ®onna
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 unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI:
1. KoncynsranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII 1O JIOKAIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchbl ¢cBOGOIHOTO q0CTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepTaimit hitp://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpPCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii mopTan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyuekuus nupoBbIX 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHBI HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pyccKkoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

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

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/

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

13. O0pazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBEeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE PeCypPChI

KyoI'y:

1. Cpena moay/abHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, ITyOIUKALUA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX
o0pasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHoJyioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "IIIKOJIbHBIE 'OJIbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKkazaHus A5 00y4a0IMXCs M0 0CBOEHUIO TUCHHMIIJIMHBI (MOLYJIs1)

Jlexuus siBAsieTcst OAHOM U3 POPM M3yUEHHS TEOPETUUECKOTO MaTepuara 1o AUCHUIIIHNHE.
B xo/1e 1eKIIMOHHOT 0 Kypca IPOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX II0JX010B U TEOPHIA.
B terpamu 18 KOHCHEKTUPOBAHUSA JIEKIMA HEOOXOAMMO HMMETh TMOJsl, TAE MO XOAY
KOHCIIEKTUPOBAHHUS JIEJIAIOTCSI HEOOXOANMBIE TIOMETKH. 3aIHCH TOJKHBI OBITh N30MpaTEIbHBIMH.
B KoHCHEKTE MPUMEHSIOT COKPALLEHUE CIOB, YTO YCKOPSET 3aIKCh.

Bompocsl, BO3HHMKamomue B XOJ€ JIEKIHH, €CIM HE 3aJaHbl Cpa3dy, PEKOMEHIYETCs
3alUChIBaTh Ha TONSAX U TOCIE OKOHYAHUS JIEKIUU OOpaTHThCS 3a pPa3bsCHEHHEM K
npernoaBarento. HeoOXoauMo akTUBHO padOTaTh C KOHCIIEKTOM JICKIMH: TIOCIE€ OKOHYAHUS
JEKIMHU PEKOMEH1yeTCsl IEPEUYUTATh CBOU 3aIIMCH, BHECTU NOMPABKU U JOTIOTHEHUSI.

OnHUM U3 OCHOBHBIX BHJIOB JICSITEILHOCTH CTYJCHTA SIBIISIETCSI CAMOCTOSITEIbHAS padoTa,
KOTOpasl BKJIIOYAET B ce0s1 M3yyeHHe JIEKIIMOHHOIO MaTepuaa, y4eOHUKOB U Y4eOHBIX TOCOOUIA,
MOJIFOTOBKH K BBITIOJTHEHHIO JJa00PAaTOPHBIX padboT U 0(hOPMIICHUIO TEXHUYECKUX OTYETOB 10 HUM,
a TaK K€ MOATOTOBKM K NPAKTUYECKUM 3aHATUAM M3YyUYEHUEM KPATKOM TEOpHUH B 3aJa4HHMKaAX U
peuieHur JOMAIllHUX 3aJaHuid. MeToJMKa CcaMOCTOATENbHON pPAa0OThl MpEIBAPUTEITHLHO
pa3bACHACTCS IPENoAaBaTeIeM M B IOCIEAYIOLIEM MOXKET YTOYHATBCA C  YYETOM
MHAUBUAYAJIbHBIX OCOOEHHOCTEH CTyneHTOB. Bpemss M MecTo camocToSITeNnbHOM padoThI
BBIOMPAIOTCS CTYACHTAMU 110 CBOEMY YCMOTPEHHUIO IJIAHUPOBAHUE BPEMEHH Ha CAMOCTOSITEIbHYIO
paboTy, HEOOXOAMMOIO0 Ha H3Y4YEHHE HACTOSIIEeW AMCLUMIIMHBIL, CTYAEHTaM JIy4dllle BCEro
OCYILIECTBIISITh PABHOMEPHO Ha BECh CEMECTp, IpEeayCcMaTpuBas IPU 3TOM PETYIAPHOE
IIOBTOPEHME NMPONAECHHOIO MaTepHaIa.

CamocTosaTenbHyI0 padoTy HaJl JUCUUIUIMHOM ClielyeT HAYMHATh C U3YUYEHUS IPOTrPaMMBbl,
KOTOpasi COJEP’KUT OCHOBHBbIE TpeOOBaHMSI K 3HAHMSIM, YMEHMSIM M HaBbIKaM OOy4aeMbIX.
O0s13aTenbHO cieyeT BCHOMHUTD PEKOMEH/IAlMY MTPEToAaBaTelis, JaHHbIE B X0/1€ YCTAaHOBOYHBIX
3aHATUN. 3aTeM cieayeT NPUCTYNaTh K M3YYEHHMIO OTIEIBHBIX Pa3JeJiOB U TEM B TMOpPSIKE,
peayCMOTpeHHOM mporpammoit. [lonyuuB npencraBieHre 00 OCHOBHOM COJIEp)KaHUM pa3jiena,
TE€MBbl, HEOOXOAMMO M3yYUTh MarTepHual MO TeMe, W3JI0KEeHHbIM B yuyeOHuke. llenecooOpazHo
COCTaBUTh KPATKHI KOHCIIEKT UJIM CXEMY, OTOOPaXaroIlyt0 CMBICI M CBS3M OCHOBHBIX MOHSATHMA
JAHHOTO pa3jieyia U BKIIIOUYEHHBIX B HEro TeM (1in 0osee NpOAYKTUBHO — JOMOJHUTh KOHCIIEKT
JIEKITUN).

OO6s13aTeNIbHO  ClIEIyeT 3alMChIBaTh BO3HUKIIKE BOMPOCHL, Ha KOTOpPbIE HE YIAJIOCh
OTBETUTH CaMOCTOATENbHO. HeoOXoIuMo H3y4MTh CIHMCOK PEKOMEHIOBAHHOW JUTEpaTyphl U
yOenuThcsl B €€ HalMuWK B JIMYHOM IIOJIb30BAHUM WM B MOJApA3JeNIeHUusX OUOIMOTEKH B
OyMa)KHOM WJIM 3JIEKTPOHHOM BHJIE. BCIO OCHOBHYIO YUeOHYIO JIUTEpATypy JKEJIATEIbHO U3Y4aTh
C COCTABJICHMEM KOHCIIEKTa. YTeHWe JIUTEpaTyphl, HE COIMPOBOKIAEMOE KOHCIIEKTUPOBAHHUEM,


http://dic.academic.ru/
http://www.ucheba.com/
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/
http://icdau.kubsu.ru/

MaJio pe3yabTaTuBHO. Llenb HarmcaHus KOHCIIEKTa M0 JUCIUTUTHHE — C(hOPMUPOBATH HABBIKU TIO
MIOKCKY, 0TOOpY, aHaTN3y U GOPMYITUPOBAHUIO YI4eOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHBI
JUTsL JTFOOOTO CIEIMAIIKCTA C BRICITUM 00pa30BaHUEM HE3aBUCHMO OT BHIOPAHHOTO HAIIPABIICHHSL.

Hanncanue KoHCIEKTa JOKHO OBITH TBOPUECKUM — HYXKHO HE MEPENUCHIBATh TEKCT U3
UCTOYHUKOB, HO TBITAThCS KPATKO M3JIaraTh CBOMMH CIIOBAMH COJICp)KaHUE OTBETA, NMPH ITOM
MaKCHUMAaJIbHO €r0 CTPYKTYPUPYS U UCIOJIB3Yysl CUMBOJIBI U YCIIOBHBIE 0003HaueHus (B 3ToM Bam
IIOMOTYT BONPOCHI BBIHOCHMBIC Ha 3a4eTHOE TECTUPOBaHHME W JKk3aMeH). KomupoBanuwe u
3aydMBaHUE HEOCMBICICHHOTO TEKCTa TPYJOEMKO M 10 OOJBIIOMY CYETy HE HMEeT
MO3HABATEIBHOM M TPaKTUYeCKOH IeHHOoCcTH. [Ipu paboTe Halx KOHCHEKTOM 00s3aTelbHO
BBISBIISIOTCS. M OTMEYAIOTCS TPYIHBIE JJIsI CAMOCTOSITEIILHOTO M3y4YEHHUsI BOIIPOCHI, C KOTOPBIMHU
YMECTHO OOpaTHTBCS K MPENOJABATEI0 MPH TOCEIICHUH 3aHSATHH W KOHCYJIbTAalMd, JHOO B
WH/IMBUYAJIbHOM MOPSIKE.

[Tpu yreHumn y4eOHON M HayYHOU JIUTEPATypPhl HEOOXOIUMO BCET/Ia CICIUTh 32 TOUHBIM U
MOJTHBIM NTOHMMAaHHMEM 3HA4YeHUs TEPMUHOB M COACP)KaHUS MOHATHUH, MCIIOIB3YEMbIX B TEKCTE.
Bcerna ciiegyer yrouHsATh 3HAYEHUS IO CIIOBAPSM WM SHIUKIONEIUSAM, TIPU HEOOXOJAUMOCTH
3aIMChIBATH.

B ocBOCHMHM IUCHMIIMHBI WHBAIWIAMU H JIMIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHAMBHIyalbHas y4deOHass paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE YUeOHOTO MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIONIMM MHIUBUAYAIN3alMU OOYUEHHS U YCTAHOBIICHUIO BOCITMUTATEIIbHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIInHe (MOAY TI0)

HO BCEM BHIAM y‘IG6HOfI NCATCIIBHOCT B paMKax JOUCHUITIINHBI I/ICHOJH)3yIOTC$I
ayIUTOpPUH, KaOMHETHI U J1a0OpaTOPUU, OCHAIIEHHBIE HEOOXOIUMBIM CHEIUAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYTOBAaHUEM.

[Tpu 3amonHeHUH TAOIUIBI YYUTHIBATH BCE BUIBI 3aHATUHN, MPEAYCMOTPEHHBIE YUYEOHBIM
IIJIAaHOM I10 ﬂaHHOﬁ JUCHUINIIMHE: JICKIIUHU, 3aHATHUA CGMI/IHapCKOFO THUIIA (HpaKTI/I‘-IGCKI/IC 3aHsATHA,
nabopatopHbie pabOThI), a TAKXKE KYPCOBOE MPOCKTHUPOBAHUE, KOHCYIbTAIUU, TEKYIIHA KOHTPOJIb
Y TIPOMEKYTOUHYIO aTTECTaIUIO.

HanmeHoBaHUe criennagbHBIX OCHaIICHHOCTD CrIeUaIbHBIX [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHHU HOMEIICHU MPOrpaMMHOT0 o0ecrieYeH s
Y4eOHbIe ayIUTOPHH IS Meobenb: yuebHas mebenb [Iporpammaoe  obecredeHne B
NPOBEJICHUSI 3aHATHI JIEKIMOHHOTO | TeXHUYecKue cpencTBa OOyUeHUs: | paMKax IPOrpaMMBI  KOMITaHHH
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IpOEKTOp, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” TUIS
KOMITBIOTEPOB u CepBEpOB

Ky6anckoro TOCYAapCTBEHHOTO
YHMBEpPCHTETa M €ro (huimaios,
AHTHBHpYCHAS 3aIuTa
¢usndeckux paboOvYMX CTAHIUA |
cepBepoB:  Kaspersky  Endpoint

Security JUTSt Om3Heca -
Crannaptaeiid Russian Edition.
VYueOHble ayJUTOPHHN JUIS Meb6enb: yueOHast MeOenb Onepanuonnas cucrema MS
IIPOBEACHUS 3aHITUI Texnuueckue cpeactsa ooyuenus: | Windows.
CEeMHMHApCKOT'0 THIIA, IPYNIOBBIX U | AKpaH, IPOEKTOP, KOMITBIOTED OducHbIi nakeT NpUI0KEHUN
WHIMBUTYaIbHBIX KOHCYIIBTAIINH, O6GopynoBanue: MicrosoftOffice.
TEKYIIET0 KOHTPOJIS U Cucrema MATLAB

IpoMexyTouHOH artecTanuu 227C,
114C, 209 C, 315 C, 133 C, 317C




Jns  camocTosiTenbHOW — paboThl  OOydYaIOMIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEMATU3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHneM J0CTyIa B 3JIEKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.
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