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1 Hesn u 3axa4M N3y4YeHUs TUCHHUIIIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

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

1.2 3agaun AMCHUIIIMHEI

— H3YYCHHE TEOPETHUYECKUX OCHOB, IOHITHUH, 3aKOHOB M METOAOB HCCIECIOBAaHUN
MOJIEKYJISIPHON (PU3UKH;

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

OBJIAJICHUE HABBIKAMU W METOJAMM pEIICHUs 3aJad [0 OCHOBHBIM pa3jeiam
MOJIEKYJISIPHON (PU3UKH;

npuoOpeTeHne  YMEHHs  HUCIOJIb30BaTh
€CTECTBEHHOHAYYHbIX U TEXHUYECKHX 3a/1a4.

1.3 MecTo AucuMNIuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunmaa «b1.0.14.02 MonekynsapHas (Gu3nKa» OTHOCHUTCS K 00s3aTEIIbHOW 4YacTh
brnoka 1 "Jlucuurmumael (Momynm)"' ydeOHOro IutaHa HampasiieHus noxaroroBku 09.03.02
NHpopMallMOHHbIE CHUCTEMBI M TEXHOJOIMH Mpopuib «AHaIUTHYECKHEe HH(OpMaIMOHHBIE
CHCTEMBI».

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

«MonexynsipHas GU3MKa» CIYXKHUT OCHOBOW Il MOHUMaHMs CHEIMAIbHBIX JUCLHUIUIMH,
u3ydaembix 1o HampasieHuio 09.03.02 MuadopManuoHHBIE CHCTEMBI M TEXHOJOTHH KakK B
OakanaBpuaTe, Tak M Jajgee B Marucrpatrype u B acnupantrype. CTyIeHT, OCBOMBLIMH JaHHBIN
Kypc, TOATOTOBIEH K JACATEIBHOCTH, TpeOyrome yrryOolieHHOW (yHIaMEHTAIBHOH U
npodeccOHaIbHON MOATOTOBKH, B TOM YHUCIIE K HAYYHO —HCCII€I0BATENIbCKOM, a IPU COUETaHUU
OCBOCHHS JIOTIOJHUTEIBHON 00pa30oBaTeNbHON MPOrpaMMBbl IEJaroru4eckoro mnpoduias — K
He1arornyeckoi 1esTeIbHOCTH.

By npome:KyTo4HON aTTeCTallih: K3aMEH.

3aKOHBbI (1)I/I3I/IKI/I JJIsA peumicHu-d

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

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

Pe3ynbraTel 00yUYeHUS 10 JUCIUILUINHE
(3Haem, ymeem, e1aoeem (HAGLIKU U/UNU ONbIM
desimenbHOCmuL))

Ko u HanmeHoBaHME HHIUKATOpa™

OIIK-1 Cnoco6eH ucnoIb30BaATh MOJIOKEHUS, 3aKOHbI M1 METO/AbI €CTECTBEHHBIX HAYK M MATeMATUKH JIJIs1
pellleHHs 32129 WHIKEHEPHOI TeATeIbHOCTH

NOIIK-1.1. 3naeT ¢pyHAaMeHTAlIbHbIE 3aKOHBI
MPHUPOABI U OCHOBHBIE (hpHU3HUIECKHe U
MaTeMaTHYECKUE 3aKOHBI

3HaeT TeOPETUYECKHE OCHOBBI, MOHITHUS, 3aKOHBI U METOJIBI
HCCIIEI0OBaHUM MOJIEKYJISIPHOI (huzukwy; IPaHULBI
NPUMEHUMOCTH  (U3MYECKUX  MOJeNed U TEOpHii,
UCTIONb3YEMBIX JUIS OIMCaHWs CBOMCTB BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE

YMeeT NpUMEHATh 3aKOHBl  (HU3HMKH
€CTECTBEHHOHAYYHBIX M TEXHUUECKUX 3a1ay.
Bnaneer HaBbIKaMM M METOAAaMHU pELIEHUS 3ajad o
OCHOBHBIM pas3jieJlaM MOJIEKYJISIpHOH (pu3nku

I pCIICHUA

NOIIK-1.2. CnocobeHn NpUMEHATH (QHU3HYECKHE
3aKOHBI U MaTeMaTHYECKNE METObI JUIS PEIICHHS
33724 TEOPETHYEeCKOT0 ¥ IPUKIATHOTO

3HaeT akTyaJbHblEe MPOOJIEMBI MOJEKYJSIPHOW (U3HUKH,
(U3NKYy BO3HMKHOBEHHMS CIy4allHBIX HPOLECCOB U HX
MaTeMaTHYeCKHe MOJIENHN

xapakTepa-

MoOJieIu U
CBOICTB

YMeer nOpUMEHATH (U3HMUECKHE
WCTIONB3yeMBble ISl OMMCAHUSA

TEOPHH,
BEILIECTB HAa




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

Kon n HanMeHoBaHUE HHIUKATOpa™

MOJIEKYJISIPHOM YPOBHE

Bnaneer MeronaMm pemieHHs €CTECTBEHHOHAYYHBIX U
TEXHHYECKHX 33/ad CO CIy4ailHBIMH W YCpPEIHEHHBIMH
(pu3MIECKUMH BENTHIHHAMHA

HMOIIK-1.3. CrocobeH HCHOIB30BaTh 3HAHUSI
bu3MKK W MaTeMaTHKH  [pH
MPaKTHYECKUX 3a/1a4

3HaeT OCHOBHBIE 3aKOHBI MOJICKYIISIPHOHN (DHU3HKH

penreHuy | YMeeT NPUMEHATb OCHOBHBIC 3aKOHBI MOJICKYJISIPHOM
(U3HKH U1l pelleHUs] MHXKESHEPHBIX 3a/1a4

Brageer HaBBIKAMH INIPaKTHYECKOTO HCIIOJB30BAHHS HPH
pCLICHHH  WHXXEHEPHBIX  3aJad  OCHOBHBIX  3aKOHOM
MOJIEKYJISIpHOH (pu3nKu

*Buo unoexca uHOuKamopa coomeemcmeyem yueoOHoMy NiaHy.

Pesynbrarel 00ydeHHs TO NUCHUIUIMHE JOCTHTAIOTCS B PaMKaX OCYIIECTBICHHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOSTEIbHOW paboThl OOydYaromMXCsi B COOTBETCTBUU C
YTBEPKJACHHBIM YICOHBIM IIAHOM.

Wuaukatopsl  JOCTMDKEHHSI  KOMIIETCHIIUH  CUUTAIOTCS
JTOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0yUCHHUSI.

c(OpMUPOBAHHBIMU  TIPH

2. CTpyKTYpa M coiep:KaHue 1 CHHIIJIMHbI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOm1ast TPyA0EMKOCTh JAUCIUILIAHBI cOCTaBisieT 3 3aderHbie eauuuilpl (108 yaca), ux
pacrpe/ielieH|e 1o BuaM padoT MPECTABICHO B TA0JIUIIE

Bunsr padot Bcero ®dopma o0ydeHHS
4acoB OYHO- 3a04Hast
OuHas
3a04Hast
2 X X X
ceMecTp ceMecTp CeMecTp Kypc
(Jacern) ("acern) (dacer) (dacer)

KonTakTHas pa6oTa, B TOM 4HCJe: 42,3 42,3
AyauTopHsle 3aHATHS (BCero):
3aHATHSA JIEKIIMOHHOTO THIIA 28 28
71a00paTOPHBIE 3aHATHS
MPaKTUYECKHUE 3aHATHS 14 14
CEeMUHAPCKHE 3aHATHS
HNnas koHTakTHAas padora:
Kontpons camocrosiTensHO#H paboTh

3 3
(KCP)
IIpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHasi padboTa, B TOM 36 36
qucie:
Kypcogas padora/mpoekt (KP/KIT)
(moaroToBKa)
KontposnsHas pabora
PacuérHo-rpaduueckas pabora (PIP)
(moaroToBKa)
Pedepar/acce (moarotToska)
CaMOCTOsITeNIbHOE M3YyYEHHE pa3JIelioB,
CaMOIIOITOTOBKA (mpopaboTka u
MOBTOPEHHE JICKIIMOHHOTO Marepuaia H
Mmarepuana  y4eOHHKOB M y4eOHbIX 36 36
MOCOOMH, TOJrOTOBKA K JJAOOPATOPHBIM U
NPAaKTHYECKUM 3aHATHSAM, KOJUIOKBHYMaMm
U T.J.)
[ToaroroBka K TeKymeMy KOHTPOIIIO
KoHTpoas:
[ToaroroBka Kk 9K3aMeHy 26,7 26,7




Oo6man gac. 108 108
TPY/10eMKOCTh B TOM YHCJIe
KOHTAKTHAasI 42,3 42,3
pa6ora
3ay4.ell. 3 3

2.2 Copep:xanue JTUCUMIIJIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Pazaenbl (TeMbl) AUCITUIUIMHBI, H3y4aeMbIe B 2 CEMECTpe

KomnuecTtBo yacos
A Breayaut
No HammenoBanwme paznenos (Tem) yAuTOpHas opHas
Bcero pabota
pabota
JI 113 JIP CPC
1. W neansHeii ra3 19 6 4 9
2. SIBneHus mepeHoca B razax 21 8 4 9
3. TepmomuaaMuka 21 8 4 9
4, PeaspHBIC Ta3bl, JKUAKOCTH U TBEPJBIC Tella 17 6 2 9
HUTOI'O no pasdenam oucyuniurvl 78 28 14 36
KonTtpons camocrosrensroit pabotst (KCP) 6
IIpomexxyrounas arrectanus (MKP) 0,3
IToaroToBKA K TEKyIIeMy KOHTPOITIO 26,7
OO01mast TPyAOEMKOCTh 110 TUCTIATUTHHE 108

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyneHTa

KypcoBoii npoeKT: ne npedycmompen

®opMa NpoBeIeHUsI ATTECTAIUM 110 JMCUMILIHHE: JK3aMeEH

2.3 Conep:xaHue pa3iesioB (TeM) THCHHIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaumenoBanue pasnena ®dopma Tekymero

Ne (Tembl) Coneprxanne pasena (TeMbI) KOHTpO
1. MounekynsipHOo-KUHEeTHYECKass —Teopus. Moisb.  MomsipHas Onpoc,
macca. UYumcno  ABoragpo. HMsompouecchl. YpaBHEHHME| mecmupogaHue,
MenpeneeBa-Knaneiipona. 3akon Jlansrona. MossipHas Macca nposepxa
cMmecu domauirezo
3a0anus

. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KHHETUIECKOW Teopuun

W neanbHbli Ta3
HJIeaJbHOTO rasa.

Bapomerpudeckas popmyna. Pactipenenenne bomsimana.

Pacrnipenenenue MoneKyi raza 1o CKOpoCTsIM
(pacnpenenenne Makcsenna).

2. O¢ddexTuBHBIE qUaMeTp W cedeHHe MOJeKyibl. CpemHss Onpoc,
JUTIHA mecmuposanue,
CBOOOHOTO MpoOera U YHCIO0 CTONKHOBEHUN. BakyyMm. npogepka
SIBneHus mepeHoca B odomauinezo
razax Hubdysus B razax. 3akon Puka. BHyTpennee TpeHwue. 3a0anus

®opmyna HeroToHa

TenmonpoBogHocTh. 3akoH Dypse.

3. Pabora Traza. IlepBelii 3akOH TEPMOJUHAMHKH H  €r0 Onpoc,
MIPUMEHEHHE K N30TIPOIIECCaM. mecmuposatue,
Tepmonunamuka nposepxa
TemnmoeMKoCTh UACANTBHOTO ra3a. domauire2o

YpaBuenue Maiiepa. 3a0anusi




Anmmabarnyeckuit poriecc. [TomuTponudeckuii mpoiecc

Ontponmsa. BTopoit 3akoH TepMmoamHaAMHUKH. TpeTwii 3akoH
TepMOJMHAMUKU. PacueT m3MEHEHHs >HTPONWH B IpoLeccax
HACAIBLHOTO 'a3a, IPH HArPEBaHUH U IIABICHUH

TemnoBas wmammua. [ukn Kapuo. Teopemsr Kapho.
Xon01uIbHAs MAIlIWHA.

PeanbHble rassl,
KHUJIKOCTH ¥ TBEPbIE
Tena

Peanbuple ra3el.  Kputuueckoe cocrosiHHE. YpaBHEHHE
Bannep-Baanbca. pdext xoynst — TomcoHa. DHTANBIHSA.

Kunkoctu. CobonHas sHeprus. [ToBepxHOCTHOE HATSIKEHUE.
VYciaoBus paBHOBECHS Ha TIpaHULE ABYX JKUAKOCTEH U Ha
TpaHUIE KHAKOCTH — TBephoe Teno. CmauuBaHue,
HECMayYnBaHHE.

[laBneHue mnojJ MCKPUBJIECHHON IIOBEPXHOCTBIO JKUIKOCTH.
®opmyna Jlamnaca. KanuispHsie sBIEHUSL.

Kpucrannuueckue TBEpAbIE Tena ©  HUX TEIJIOEMKOCTb.
@a3oBble TEpexojpl MEPBOTO M BTOPOrO poja. YpaBHEHHE
Knaneiipona — Knaysuyca. JluarpamMmma coctosiHuil.

Onpoc,
mecmuposatue,
npoeepka
domaunezo
3a0aHUsL

2.3.2 3aHsITHS CEMUHAPCKOI0 THNA (MPAKTHYECKHUE 3AHSITHS)

HaunmMenoBanue pasnena
(Tembr)

Temaruka 3aHATHI/PabOT

dopMa TEKYILIETO
KOHTPOJIS

W neanpHblii ra3

MounekynsipHO-KUHEeTHUYECKas Teopust. Monb. MoisipHast
macca. Yucno ABorazapo.

W3ompoueccsl.

Ypasuenne MeneneeBa-Kianeiipona.

3akoH [laneToHa. MonspHas Macca cMecH.

OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOpHH
H7eaIbHOrO rasa.

BHyTpeHHsA S5HEPrUs UACAIBHOTO rasa.

Cpenusis KBapaTU4IHas CKOPOCTb.

Bapomerpuueckas ¢popmyia.

Pacnpenenenue bonbimana.

Pacnpenenenne MoJeKys ra3a Mo CKOpOCTSAM (pacipenencHue
Makcgeia).

Pewenue 3aoau

SIBnenus nepeHoca B
rasax

O dexTuBHBIE AUAMETP U CEUEHHE MOJICKYJIBI.

Cpennsist [yiuHa CBOOOIHOTO MpoOera U YMCIO CTOIKHOBEHHIA.
Baxkyywm.

Huddysus B razax. 3akon Puxa.

Buyrpennee tpenue. ®opmyna HeroToHa.

TemnonpoBoaHOCTb. 3akoH Pypbe

Pewenue 3aoau

TepmoauHaMuka

Pabora raza. [1epBbIii 3aK0OH TEPMOAMHAMUKH H €T0
MIPUMEHEHHE K U30IIPOLECCaM.

TenmoeMKoCTb HAEANBHOTO rasa.

VYpaBuenue Maiiepa.

AnmabaTHyecKuii IpoIIecc.

ITonurponuyeckuii mpouecc.

Ontponmsa. Btopoit 3akoH TepmommHaMuKku. Tpetwit 3akoH
TEPMOINHAMUKH.

Pacuer m3MeHEHUS SHTPONHH B MIPOLIECCAX HACATFHOTO

raza (mpu moctossHHBIX P, V, T, Q), mpm HarpeBaHUH H
IIaBICHUU.

Hukna KapHo. Teopems! Kapro. XonoaunpHas MallinHa.
Pacuets! KI1/] pa3nu4HbIX HUKIIOB.

Pewenue 3aoau

PeanbHele rassi,
SKUJKOCTU U TBEPJIbIE
Tela

Peanpubie ra3sl. Kpurnueckoe coctosiHue. YpaBHeHue Ban-
nep-Baanbca.
Kunkoctu. [ToBepXHOCTHOE HATSXKEHUE.

Pewenue 3aoay




IToBepXHOCTHO-aKTUBHBIE BELLECTBA.

VYcnoBus paBHOBeCHs HA TpaHUIIE ABYX KUJIKOCTEH U Ha
TpaHUIIE )KUIKOCTb — TBEPIOE TENO.

[laBneHue mnojJ UCKPUBJIEHHONM MOBEPXHOCTBIO >KHIKOCTH.
®opmyna Jlamnaca.

Kanunnsiper.

TBepasre Tena. JledekTsl B KpucTamax.

TennoeMKoCTb TBEPBIX TEIL.

ArperaTHble
NIEPBOTO U BTOPOTO pPOAA.
Knay3uyca. JluarpaMma coCTOSHUIL.

cocrosiHUA BemiecTBa. azoBele  mepexomabl
VpaBuenue Knaneifpona -

3amuTa nadoparopHoi padotsl (JIP), Bermonnenue kypcosoro npoekra (KIT), kypcoBoit
pabotel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
koiokBuyM (K), rectuposanue (T) u T.1.

[Ipy  uzyueHun

JUCLUILINHBI

MOTI'yT IMPUMCHSATCA QJICKTPOHHOC o6yquHe,

JTUCTAHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOJIoruu B coorBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)

HE IPEAYCMOTPCHBIL

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILIMHE (MOIYJIIO)

HepequL y‘le6H0'M€TOI[I/I‘I€CKOFO obecrneueHus JUCHUIIIWHBI I10

No Bug CPC BEITIOTHEHUIO CAMOCTOSATENEHOW PabOTHI
1 CamocrositennbHoe  |MeToauyeckue yKa3aHUs 10 OpraHU3allud  ayJIuTOPHOM H
M3Yy4YEHUE Pa3JeNoB, |CaMOCTOATEIbHON pabor, YTBEPK/ICHHbIE kadenpoit
CaMOIIOArOTOBKA TEOPETUYECKOH (M3MKM ¥  KOMIIBIOTEPHBIX  TEXHOJIOTHH,
(mpopaboTka u npotokoi Ne 9 ot «14» mapra 20171
MMOBTOPEHHE
JIEKIIMOHHOI'0 MaTepuania
U MaTepuana yueOHUKOB
1 y4eOHBIX MOCOOUH,
MOJATrOTOBKA K
1abopaTopHBIM U
MIPAKTUYECKUM
3aHATHAM,
KOJUUIOKBUYMAaM H T.J.)
2 |TloarotoBka K TeKyiieMy|MeToan4ecKue PEKOMEH AU JUIS MIOArOTOBKH K
KOHTPOJIIO MPaKTUYECKUM, CEMUHAPCKUM U J1aOOpaTOPHBIM 3aHSATHUSIM,
VTBEpXKACHHbIE  Kadeapoil  TeopeTHuyecko (UMK U

KOMITBIOTEPHBIX TEXHOJNOTHH, TpoTokon Ne 9 ot «14» mapra
2017t

YyeOHO-MeTOANYECKUE

MaTcepHraibl JIA CaMOCTOSTEIbHOMI pa6OTBI 06yqa101111/1xc;1 nus3

YHClia MHBAJIK/IOB U JIMI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbst (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIig U1 ¢ HapyILIEHUSIMU 3PEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,
— B mIeyaTHou popme Ha

si3bIKe bpais.




JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe DICKTPOHHOTO JOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH JHCHUIINHBI
(Momy.Jis)

B xome wu3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHME  CIIECIYIOLIUX
00pa30BaTENbHBIX TEXHOJOTMM: JIEKIMH, IPAKTUYECKHE 3aHATHUA, NpoOjieMHOe oOyueHue,
MOJyJIbHAss TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATENbHAs
paboTa CTy/IEHTOB.

KoMneTeHTHOCTHBIN ITOAX0J B paMKax IPENoJaBaHUs IUCLUILIMHBI pPEalu3yercs B
UCIIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CUTYyallUd, aHajiu3a [eJaroruueckux 3ajad,
[e1aroruyeckoro 3KCIepruMeHTa, HHBIX (OpM) B cCOUETAaHUM C BHEAYIUTOPHOM paboOTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu MIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YYEHUU AUCLUUIUINHBI
— I JIAL C OIPAHMYEHHBIMM BO3MOXKHOCTSIMM 3J0POBbSl IPEIyCMOTPEHA OpraHU3aLus
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4.0ueHoYHbIe CPeACTBA JJs TeKYLIero KOHTPOJS YCINEeBA€MOCTH M MPOMEKYTOYHOI
aTTecTAllNN

OrneHoUHBIE CpelcTBa MpEJHAa3HAYeHBl Ui KOHTPOJII M OIEHKH 00pa30BaTebHBIX
JOCTIDKEHUI 00ydJaroluxcsi, OCBOMBIIMX IporpamMMmy y4eOHoW nuctumianabl «b1.0.14.02
MonekynspHas GusnKar.

O1eHOuHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHaibl /Ui MPOBEACHUS TeKylIero
KOHTPOJIsA B (hopME OTUETOB MO JIAOOPATOPHBIM pabOTaM W MPOMEKYTOYHOH aTTeCcTAllMU B
dbopMe BOIPOCOB K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil i MPOMEKYTOYHOM aTTeCTallui

KOZ[ 1 HAMMCHOBAHUEC Haumenosanme OLICHOYHOT'O CPEACTBA

Ne Pesynbrater 00ydeHus
WHJIIKaTopa . [IpomexyrouHas
/T (B cootBeTcTBHU C 1. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalUs
HOIIK-1.1. 3naer | 3Haer teopetndeckue | KoHtponpHas paborta — mo Bomnpoc Ha
(yHnaMeHTaIbHbIE OCHOBBI, TTOHATHSA, 3aKOHBI | T€Me, pa3zieily sk3ameHne 1-6
3aKOHBl ~ TPUPOABI W | M METOAbl HccienoBaHuii | Ompoc
OCHOBHbIE (M3WUYECKHE W | MOJICKYIIPHOH  (DU3UKH;
MaTeMaTHYECKHE 3aKOHBl | TPaHUIBl TNPUMEHUMOCTH
¢busmueckux Moxaenel u
1 TEOpUH,  HCIOJIb3YEMBIX

JUIT  OIMCAaHHUSI CBOMWCTB
BEIIIECTB Ha
MOJIEKYJISIPHOM YPOBHE
YMeeT NpUMEHATb 3aKOHbI
Gu3uKn IS pelICHHs
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX 3aj1ay.




Bnaneer HaBblkamMM U
METOJaMH pelIeHus 3a1aq
II0 OCHOBHBIM pa3Zenam
MOJIEKYJISIPHOH (hU3HKH

NOIIK-1.2. Cnocoben
NPUMEHATh  (PU3UIECKUE
3aKOHBI "

MaTEMaTHYCCKHUE MCETOIbI
JUJIA peuIcHnA 3a1a4
TCOPECTUYECKOTO u
MPUKJIaJHOrO XapakTepa-

3Haer aKTyaJbHbIC
TPOoOIeMBI MOJICKYIISIPHOM
¢u3nKy, ¢uzuky
BO3HHKHOBEHHS
CIly4allHBIX TPOLECCOB M
ux MaTeMaTH4ecKHe
MOJIETIH

Ymeer IIPUMEHSTh
¢dusnyeckue MoOJIETH U
TEOpUH,  HCIOJIb3yeMbIe
JUIL  OTHCaHHWs CBOMCTB
BEIIECTB Ha
MOJIEKYJIIPHOM YPOBHE
Bnageer METOJaMU
pemeHus
€CTECTBEHHOHAYYHbIX U

TEXHHYECKUX 3aJad co
Cly4YyalHbIMU u
yCpeTHEHHBIMU
(bu3nIeCKUMHU
BEJTMYMHAMU

Kontponsras pabora — mo
TeMe, paszuey
Omnpoc

Bomnpoc Ha
3K3aMeHe 6-18

HNOIIK-1.3. Cnocoben
HCIIONIB30BATh 3HAHUS
bu3MKM ¥ MaTeMaTHKH
npu pelieHnI

MPAaKTUICCKUX 3a1av

3HaeT OCHOBHBIE 3aKOHBI
MOJICKYJISIPHOU QPU3UKH

VYmeer TIPUMEHSTh
OCHOBHBIE 3aKOHBI
MOJICKYIISIPHOW  (PHU3HUKH
IS pereHus
WH)KCHEPHBIX 32714
Bnaneer HaBBIKAMH
MIPaKTUIECKOTO
HCITOJIb30BaHUSA npu
peHIeHI/II/I I/IH)KeHepHI)IX

3aJ]a4 OCHOBHBIX 3aKOHOM
MOJICKYJISIPHOW (DH3UKH

KonrponbHas padora — 1o
TeMe, paszaeIy
Ompoc

Bompoc Ha
sk3ameHe 19-22

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepHAJIbl, He00X0ANMBIE IJIl OLleHKH
3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI
(opMupoBaHUsI KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00Pa30BaTEJILHOH IPOrPAMMBI

IIpuMepHBIii NepedYeHb BONPOCOB U 3aJaHUI

KoHTpobHbIE BOIPOCH! 1711 YCTHOTO OIIpoca Mo pas3jenaM y4eOHO# mporpaMmbl
Pasznen 1. UneansHslii ras.
. Kakue pusnueckue Moaenu UCnoab3yeT MoJIeKysipHas (pu3uka?
. Oxapaktepu3yiTe METO/Ibl ONUCAHUS (PU3NYECKUX CUCTEM B MOJIEKYJIIPHON (HU3UKE.
. Onumure TpocTeiiyro MOeNb BEIECTBA — UCaNIbHBIN ras.

. KakoB (usndeckuii cMbICHT TOCTOSTHHON ABOTanpo?

1
2
3
4. Yem 0TIINYAIOTCS KPUCTAIIIMYECKUE TeNa OT aMOPPHBIX?
5
6

. B uéM 3akmrouaercs MOJICKYIIIPHO-KUHECTUYCCKOC TOJIKOBAHUEC NAaBJICHU raza?

7. 3anuiunTe Bce (OpMYIIBI IS Ta30BBIX 3aKOHOB.

8.

[Touemy komnebarenpHas CTEEHb CBOOOJIBI 00J1aaeT BIBOE OOJNBINEH IHEPTUEH, YeM

MnocrymnarciibHad U BpaIJ_[aTCJIBHa}I?

9.

Kaxkue ynpormienus aenanucek npu BbIBOIE 0apoMeTpruiuecKor Gopmyni?

10. Kak MO>XHO pUOIHU3UTENHHO OIIEHUTH BBICOTY aTMOC(hephl?



11. OObsicuuTe Qusnueckuit cmbicn pacnpeneneHuss bonpumana. Kak cBsizano 3to
pacmpenenenue u bapomerpudeckas Gopmyma?

12. KakoB (pu3uueckuii CMbICT QYHKIIMH pacpeieNIeHUsT MOJIEKYII IO CKOPOCTIM?

Paznen 2. SIBnenus nepeHoca B razax.

13. Yto Takoe BaKkyyM B TEXHUUYECKOM CMBbICIIE?

14. IlpuBenuTe npuMepbl UCIOIH30BAHUS BAKyyMa B TEXHHUUECKUX YCTPOMCTBAX.

15. B uém cymHocTh siBneHuil nepeHoca? KakoBbl OHM M IpU KaKUX YCJIOBHAX
BO3HUKAIOT?

16. Tlouemy nuddy3us KHUIAKOCTEH NPOUCXOAUT 3HAYUTENBHO MEUICHHEE, YeM
nuddy3us razoB?

17. Yrto wnazpBaroT KodpdummentoM auddysuu (Ba3koctu, TemionpoBogHoct)? OT
KaKHX [apaMeTpOB OH 3aBUCHUT JJIsl Ta30B?

18. Tlouemy Bo Bcex (hopmynax AJis IBICHUH MePEHOCa CTOUT 3HAK «MHUHYC»?

19. Kak BA3KOCTb Ta30B 3aBUCHUT OT TeMIepaTypbl?

Pa3nen 3. Tepmoaunamuka.

20. Pa3psicHUTE NOHATHE CTALIMOHAPHOTO COCTOSHUSA. YTO Ha3bIBAlOT 3aKphITOM M
OTKpBITON cuctemMamu?

21. Yro Takoe BHYTPEHHSS SHEPTUs UJCAIBHOIO T'a3a, U NMPU KaKUX YCIOBUSX OHA MOKET
WU3MEHUTHCS?

22. Jlaite ompejeneHue TEIUIOEMKOCTH Tela M yAEIbHOW (MOJISIPHOM) TEII0eMKOCTH
BELIECTBA.

23. ITouemy Tennoémkocts Cp Oomnbiie Temnoémkoctu Cy?

24. Yto mpouMcXOoIuT ¢ TEMIIEpaTypod rasa, €ciud OH paclIUpsieTcsl IPU MOCTOSTHHOM
NaBJICHUU?

25. YTo mpoucXoauT ¢ TEMIEPATYpOil raza, eciii OH paciIupsieTcs: axuadaTuyecku?

26. B nuzenbHOM [BUTaTeNie BO3AYyX IIOJIBEPTraeTcs OUYEHb CHUJIBHOMY M OBICTpOMY
cxatuto. st uero sto nenaercs?

27. Korpa coBepiaercs 60nbinas padoTta: Mpu M30TEPMHUUECKOM WM aAnadaTUYeCKOM
pacmmpeHun raza ot o0obéma Vi 10 oobema V,?

28. Ilouemy Bce peanbHbIE MTPOLIECCHl HEOOPATUMBI?

29. Yto Takoe sHTponus? Kakas CBS3b 3HTPONUU CO BTOPHIM U TPETbUM 3aKOHAMU
TEPMOAUHAMUKHN? YKa)KUTE CBA3b SHTPOIIUU C TEPMOJIUHAMUYECKONH BEPOATHOCTBIO.

30. Moxer nu 3HTpoIus yObIBaTh: a) B 3aMKHYTOM cucteme; 0) B HE3aMKHYTOU cucteme?

31. OObsicuuTe pabOTy TEIIOBOM MAIIMHBI, MCHONB3Ys AMArpaMMy IHKJINYECKOTO
nporecca. 3aueM TEIUIOBOI MallluHEe HYXKEeH «XOJIOJUIbHUK»?

32. Ilouemy nBuraTenu BHYTpeHHero cropaHus umeror Oosee Bbicokuit KIIJ[, uem
MapOBBIC MAIITUHBI?

33. Kak wusmenurca KIIJI nukna KapHo, ecnm Temmeparypbl HarpeBarenst U
XOJIOIMIBHUKA OJJHOBPEMEHHO YBEJIMUYUTh (YMEHBIINTD) HA OJUHAKOBYIO BennuuHy AT?

34. Ha rpaduke nuxia KapHo mokaxuTe ydyacTKH, Ha KOTOPOM Ta3 caM COBEpIIAeT
paboTy, U y4acTKH, TJie HaJl Ta30M coBeplIaeTcs padoTa.

35. Kakne KOHCTPYKLIUU «BEYHBIX JBUTATEJE» «CO3JaHbD) MO 3aKOHAM MOJIEKYJISIPHON
¢buzuku?

Paznen 4. PeanbHble ra3bl, KUJIKOCTH U TBEPJBIE TEA.

36. O0bsicaute ¢ Touku 3peHus MKT: a) BO3BMOXKHOCTh CxKaTHsl Tela MoJ AaBleHueM; 0)
HEBO3MOXKHOCTh OECKOHEUHOTO CXKaTWsl TeJ; B) pacIIMpEHHE Tejla TP HarpeBaHUU;, T)
pacTBOPEHHE COJIA B BOJIE; 1) TEKYYECTh KUAKOCTH U COXpaHEHHE (OPMBI TBEPIBIMU TEIAMHU.

37. UeM OTIMYAIOTCS peAJIbHBIE T'a3bl OT UICATbHBIX?

38. VI3 kakux mpeanochbuIoK BRIBOJAUTCS ypaBHeHUE Ban-nep-Baanbsca?

39. OOBsicHUTE pa3audue dKCIEPUMEHTATBHBIX U30TEPM U U30TE€PM, COOTBETCTBYIOIINX
ypaBHeHUI0 Ban-nep-Baansbca.



40. YTo mpOMCXOIUT C HACHIIIEHHBIM MapoOM: a) IPU YMEHBIIEHUHU ero o0véma; 0) mpu
YBEJIMUYEHUH €ro 00bEMa; B) MPU MOHMKEHUU TEMIIEPATYpPhl; ') IPU MOBBIILIEHUN TEMIIEPATypbl?

41. B xakuX TEXHUYECKUX YCTPOMCTBAX UCIOJIB3YIOTCS METACTAOMIIbHBIE COCTOSIHUS?

42. MoHO J1H, CKUMast BOJSIHOM map npu Temmneparype 150 oc, MPEBPATUTH €T0 B BOAY?
JlaiiTe nmosicHeHus.

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

44, Kak M0O>xHO HCII01630BaTh 3 dext [xoyns — TomcoHa st CKMKSHUS Ta30B?

45. Kak ONBITHBIM IyTEM ONpEAenuTh KO3(P(PHUIMEHT MOBEPXHOCTHOTO HATSIKECHUS
JKAIKOCTU?

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

47. UYro mnpousonuio OBl C JKHAKOCTHIO, HAIUTOW B COCYJ, HaXOAAIICHCS Ha
MCKYCCTBEHHOM CIIyTHUKE 3eMJIn?

48. Ilouemy y BceX BEIIECTB NOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEIUYECHUEM

TeMIepaTypbl?

49. Kunkue nekapcTBa 4acTo OTMEPSIIOT KaIUISIMU. SIBIS€TCS JIU 3TO JOCTATOYHO TOYHOM
Mepoit?

50. Yro mpeacTaBisiOT COOOW IMOBEPXHOCTHO-aKTHBHBIC BEIIECTBA W TAC OHH
UCIIONIB3YIOTCS?

51. OT yero 3aBUCHUT BBICOTA NOJHATHS CMAYUBAIOIIEH KUIKOCTH B Kanuuisape?

52. Ykaxxute npuMepbl KaMUUISIPHBIX SBJICHUM.

53. Yem omiIn4al0TCsA KPUCTANINYECKUE Teda OT aMOPHBIX?

54. B uéM 3axiirouaeTcsi aHM30TPOIHUSI KPUCTAILIIOB?

55. Bce MeTamuibl UMEIOT KPUCTAINIMYECKYIO CTPYKTYPY, OJTHAKO CBOWCTBO aHM30TPOIHH
B MEXaHWYECKHX, TEIUIOBBIX M JIEKTPUYECKHUX SBJICHUAX y METAIUIOB HA MPAKTUKE MPOSBISECTCS
oueHb penko. [Touemy?

56. Kak MoxHO Ki1accu(puuupoBaTh KPUCTAIUIBI?

57. Kakasi 3aBUCUMOCTb CYLLECTBYET MEXy KO3 PUIIEeHTaMH JTUHEHHOTO U 00BbEMHOI0

pacupenusi? Kak e€ nokazats?

58. Uto Takoe «OMMeTa» U Iie OH pUMEeHseTCs?

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

60. BemiecTBo B OJHOM COCYZA€ HaXOAMUTCS B JKUJIKOM M TBEpIOM coctosiHuu. [louemy
IpY HarpeBaHUU 3TOU cMecH e€ TemIeparypa He oJHUMaeTcs?

61. Yem orimuaetcs (a3oBbIi Mepexoi NEpBOro pojaa oT (a3oBoro mepexoja BTOPOTo
pona?

62. IlpuBenute npumepsl pa3zoBbIX NEPEXOJOB IEPBOTO U BTOPOTO poja.

63. [Touemy 3a camMoJIETOM, JIETSIUM Ha OOJNBIION BBICOTE, BOSHUKAET O0JIaUHbIH cien?

64. Ilouemy BO BpeMs CHEromnaja TeMneparypa Bo3lyxa OObIYHO MMOBBIIIAETCS?

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

KonTpoJsbHbie padoTsl 110 pa3ienaM yueOHO#H M CHHIIIMHbI

KonrtponbHas padota 1. eanbHslii ras.

1. Ouenure, CKOJIBKO MOJIEKYJ BbI BJIIBIXA€TE, €CIW MPU OJHOM BJAOXE Mojydaere 1 i
BO3/yXa.

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

3. B cocyne oovemom 1 M3 mpu Temmneparype 27 OC maxomutes cmech JIBYX UACaTbHBIX
rasos: 10% MOJIEKYJI KHCII0po/ia ¥ 2 Mol Bogopoaa. HaliTu naBieHue cmecu ra3os.

4. Ilonaras TemnepaTypy BO3/yXa, MOJISIPHYIO Maccy U yCKOpEHHE CBOOOIHOIO Ma/ieHus
HE 3aBUCSIIMMU OT BBICOTHI, ONPEIECIINTH, Ha KAKOH BBICOTE HAJ YPOBHEM MOpS IUIOTHOCTh



BO3/lyXa MEHBIIIE CBOErO 3HAUCHHUsS Ha YpOBHE MOps B 2 pasa. Temmeparypy Bo3ayxa MPUHATH
paBHoﬁOOC.

5. Kakas cpemnsisi sHeprus <E> mpuxomutcs B COCTOSIHUHM TEPMOIMHAMHYECKOTO
paBHOBecHss Tpu Temreparype T, — B COOTBETCTBUHM C KJIACCHYCCKUM 3aKOHOM
paBHOpACHPE/ICIICHUs, —Ha OJIHY: a) MOCTYMATeIbHYI CTENeHb CBOOOIBI; 0) BpallaTelIbHYIO
CTerneHb CBOOOIBI; B) KOJI€OATEIbHYIO CTEIIEHh CBOOOIBI?

KontposbHas padota 2. SIBiieHHs mepeHoca B ra3ax.

1. Haiftu koapduuuenT nuddy3un Bogopoaa Ipyu HOPMAIbHBIX YCIOBHAX, €CIIH CPETHSISA
JUIMHA CBOOOAHOTrO Mpobera MOJIEKYI IPU ATUX YCIoBUsAX paBHa 0,16 MkM.

2. Onpenenuth CPpeIHIO JUTUHY CBOOOIHOTO Mpobera MOJIEKyYI a30Ta P TeMIIepaType
27 °C u pasnenun 300 Ia. JrameTp MoJIeKyJbl a30Ta IPUHATH paBHBIM 0,3 HM.

3. Kakoe mpeielbHOe 9HCII0 MOJEKYII rasa JOJKHO Haxomutes B 1 cM® cdeprueckoro
cocyJa, AuaMeTp KoToporo paBeH 50 cM, 4yTOObI MOJIEKYJIbl HE CTAJIKUBAIUCH APYT C ApyroM?
JlnameTp MoJeKyIibl ra3a NpuHATh paBHbIM 0,3 HM.

4. Yepe3 UMIMHIPUUYECKUH METAJUIMYECKHH CTEpXKEHb IPHU Pa3HOCTH TEMIEpaTyp y ero
koHIOB AT 3a 1 ¢ ocymecTBisierca nepeaada koiaudectsa Temnorsl 8 JIx. Kakoe xonnyecTBo
TEIUIOTHI OyzeT mepeaaHo 3a 1 ¢ depe3 CTep)KeHb U3 TAKOIo e Marepuana U JUIMHBI, HO IpU
pasHoctu temnepatyp 2-AT u BaBoe OoJbIIeM paanyce CTepKHs?

5. WneanpHblii Ta3 COBEpIIMI HM30XOPUYECKHM Mpolecc, B pe3yibTare KOTOPOIrO €ro
JlaBJIeHHE BO3pOCio B n pa3. Kak U BO CKOJIBKO pa3 U3MEHUIIOCH CPEHEE YUCIIO CTOJIKHOBEHUN
KaX/101 MOJIEKYJIbl B €IUHUIY BpEMEHH?

Konrtponsnas pabdora 3. Tepmoannamuxa.

1. Temnepatypa 1 Mons uzaeanbHOro rasa € HM3BECTHBIM IIOKa3zareneM aaualdaThl 7y
nosbimnaercs Ha AT mpu u300apuyeckoM, H30XOPUYECKOM U aJuabaTH4ecKoOM Ipoleccax.
Onpenenuts npupauieHre BHyTpeHHel sneprun AU rasza ajist Bcex TpeX CIydaesB.

2. Hanucatb ypaBHEeHUE COCTOSTHUS [T | MOJI uaeanbHOro raza B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €ro MoJisipHble TerioeMkocTd CP u CV.

3. Haiitu yaenbHyIO TEIJI0EMKOCTb KUCIOpoAa pu V = const.

4. CpaBHUTH KOJMYECTBA TEILJIOTHI, MOJyUYE€HHbIE Ta30M Npu u3zoxopuyeckom (QV) u
u3zobapuueckoM (QP) moBBIIEHMM €ro TeMmIepaTypbl Ha OJHY MU Ty ke BenuunHy. OTBeT
000CHOBATb.

5. Belpazute MoIspHY0 H300apuueckyro TemioeMkocTb CP  depe3 u3BecTHbIN
1oKa3arenb aguadatsl v.

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

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

2. Ilpu noxbeme M3 BOABI NMPOBOJIOYHOM paMKH oOpaszyercss IUIEHKa MIMPUHOM 5 cMm.
Onpenenure MUHUMaIbHOE 3HAYEHHE CHJIbI, MPUJIOKEHHOW K paMmKe, MPU KOTOPOM MOXKET
IPOM30UTH pa3pbiB BOASHOM miieHKH. KoaddUIMeHT mNoBEepXHOCTHOIO HATSKEHHs BOJBI PaBEH
0,07 H/m.

3. Kak MOXHO NepeBeCTH HACBILIEHHBIN ITap B HEHECHIICHHBIIN ?

4. Bo ckompko pa3 n (n = V,/V1) ciaenyer yBeIUYNTh M30TEPMUUYECKH O0BEM V MOJIEH
U/IeaTbHOTO ra3a, YTOObI €ro SHTPOIUS UCTIbITaja MpupaiieHiue AS?

5.Crnoit npaa TonmuHoM 4,2 cM umeet temneparypy 0 OC. Haittu MHUHUMAJIBHYIO TOJIIIUHY
CJIOS1 BOJIBI, KOTOPYIO HY>KHO HAJIUTh HA JIe/I, YTOObI BeCh Jiea pacTasi. HauanbHas Temmneparypa
Boze 33 °C. [ToTepsiMu TETUIOTHI MpeHEOPEYb.



3a4YeTHO-IK3aMEHAIIMOHHbIE MATepHadbl /s NPOMEXKYTOUYHOW  aTTecTAIHU
(3x3amen)

1. 3akonbl uaeanbHOTO raza. BeiBog ypaBHeHuss MenneneeBa-Kianeiipona. 3akon ABorajpo.
N3onpoueccsl (popmynsl u rpadukm). BeiBoa 3akona /lansTona. MomnsipHast Macca CMECH.

2. JlaBnenue ra3a. BbIBOJA OCHOBHOIO YpaBHEHUS MOJIEKYJISPHO-KUHETHUYECKOW TEOPHH
uJeanbHOro raza. @opmyiibl BHyTPEHHEN YHEPTUU UAECATIBHOIO I'a3a U CPEAHEN KBAIPATUYHOU
ckopocTH. Pacripenenenue sHepruu no CTErneHs M CBOOOIBI.

3. BeiBog Gapomerpuueckoii popmynsl. BeiBog pacnpeaenenus bonbumana. Onsit [leppena mo
ONpeIETCHUI0 ynciaa ABOrapo.

4. Pacnipenenenre MOJIEKYJ raza mo ckopoctsMm (pacnpenencHue Maxcpeiia). Ou3nyueckuit
cMbIcT (QYHKLIMU pacmpeneneHus. YciaoBue HopMupoBku. Haubosee BeposiTHasi CKOpPOCTh U
3HaYeHHe (YHKIUHU paclpeaesieHus] MpH 3TOoi ckopocTu. DYHKIUS paclpeneneHus JUis
OTHOCHUTEIIbHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EphI IIaHeT.

5. DddexTuBHBIE AMAMETp M CEUYCHHE MOJIEKYJbl. BbiBox ¢Gopmyn IIsl cpenHei UIMHBI
cBOOOAHOrO Mpobera 1 Yncia CTOJIKHOBEHUH U OLIEHKA MOPSAIKA ITUX BEIHUMH. Bakyym.

6. Seimenus mnepenoca. [uddysus B rasax. 3axkon Duka. Pacuer koddpdunmenrta
camouddysuu.

7. Buyrpennee tpenue. @opmyna Herotona. KuHemarnueckas ¥ AMHAMHYECKas BSA3KOCTH.
TemnonpoBoaHocTs. 3akoH Dypre. CBA3b Mek Iy Kod(hulineHTaMu nepeHoca.

8. BHyTpeHHsis »Heprusi Kak (DyHKIHS cOCTOSHHSA. [lepBbI 3aKOH TEPMOIUHAMHUKH U €TO
paziuunbie GopMynupoBKU. BeiBoa ¢opmynsl s padotel ra3a. [IpuMmeHneHnue nepBoro 3aKkoHa
TEPMOJUHAMUKHU K U30IIPOLIECCAM.

9. Knaccuueckass Teopusi TEIUIOEMKOCTH HJ€aIbHOTO Tra3za. MoisipHas U yJenbHas
TEIUIOEMKOCTH U CBSI3b MEXJ1Y HUMHU. Terao€MKOCTU MpHU MOCTOSIHHOM JIaBJICHUH U OOBEME.
BriBon ypaBHenust Maiiepa u nokasarens aanadarsl. U3n4ecKuil CMBICT Ta30BON MOCTOSHHOM
R.

10. Apnumabatuueckuit mpomecc. BwiBog Tpex ¢opmyn gans  anuabarel. CpaBHeHUe
a1nabaTHYeckoro M H30TEPMHUYECKOrO IpolueccoB. BeiBox ¢opmyn mns paboTel Taza mpH
aanabaTU4YecKOM IpoIecce.

11. Ionutponuyeckuit mpouecc. YactHele cinydau. BeiBox ¢opmynsl monutponsl. BeiBon
YacTHBIX (POPMYIT U3 YpaBHEHUS MOJIUTPOIIBI.

12. OOpatumble u HeoOpatumble mporecchl. lloHATHEe HHTpoNmMM TEPMOIUHAMUYECKON
cuctembl. CBolicTBa d3HTponuu. Bropoill 3akoH TepMmoauHamuku. Popmyna bonbimana.
[Topsimox u Oecropsaiok B mpuposae. TpeTuil 3akoH TepMoAMHAMUKH. Pacuer kojudecTBa
TEIUIOTHI YEPE3 SHTPOIIUIO.

13. PacueT W3MEHEHHs DHTPOIIHMHU B TIpoLleccax UiealbHOro ra3a (pu moctosiuubix P, V, T, Q),
IIPY HarpE€BAaHNU U TUIABJICHUH.

14. Huknmuyeckue nporiecchl. TemnoBas mamuna. [{ukn KapHo B koopaunarax (P, V) u (T, S).
BeiBog ¢opmynsr KIIJI. Teopemsr Kapno. Paznuunblie (popMyaupoBKH BTOpPOro 3aKoHa
TEPMOAMHAMUKH. XOJI0JWIbHAS MAIIMHA.

15. PeanpHebie rasel. M3oTepMsl peanbHoro rasa. Hacelmennslii nap. Kputnueckoe coctosHue.
Kputnueckne napamerpsl.

16. YpaBuenue Ban-nep-Baanbca mus 1 Monst u v monield. @U3NUECKHUI CMBICH MOCTOSHHBIX
Ban-nep-Baansca. Mzorepmer Ban-nep-Baanbca. MertactabuinbHbie cocTOosHUA. BHYTpeHHsS
sHeprus raza Ban-nep-Baanbca.

17. Dpdext Jxoyns — Tomcona. @uznyeckas cymuocTb. JAuddepenunanbubii koahuunent
Jbxoyns — Tomcona. [luddepeHuumanbuplii W HHTErpaldbHBIA  d(dexT. DHTaIbIUA.
TemnepaTtypa uHBEpCHUN.

18. CBoOonHas sHeprusi kak (QyHKIUS cocTosHUA. Tpu GopMymupoBKH Ui KOdpHUIHEHTA
MOBEPXHOCTHOTO HaTspkeHus. OmbiT [lnmato. 3aBucuMocTh KOd(QHITMEHTA MTOBEPXHOCTHOTO
HaTSDKEHHsS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BELIECTBA.



19. YcnoBus paBHOBeCHsl Ha TPAaHHUIIE JIBYX KUJIKOCTEW W Ha T'PAHUIIEC KUIKOCTh — TBEPJOE
teno. KpaeBoit yrou. [Ipumepsl cMaunBaHusi 1 HECMaYMBAHUSL.

20. [laBneHwe TOJ HMCKPHBICHHON MOBEPXHOCTHIO XUAKOCTU. BwiBox dopmynsr Jlammaca.
Yacrusie cnyyan. Kanwisipel. BeiBoa Gpopmysibl mOIHATHS KUIKOCTH B KaTUILISPE.

21. Cummerpus kpuctamwioB. 4 tuma kpucramioB. Jledekrsl B kpuctamuiax. Kmaccuyeckas
TEOpPHsI TEIUIOEMKOCTH TBEPABIX TeN: 3aKoHbI J{rononra u [Itu u xxoynsa — Konma.

22. ®aza. ®azoBoe paBHOBecHe. DazoBbIe MEPEXOIbI IEPBOTO U BTOPOTo poaa. [lomumopdusm.
YcnoBus KureHusl, TaBiaeHus, cyonumanuu. YpapHenue Knaneiipona — Knaysuyca. Tpoiinast
ToYkKa. /[narpamMma COCTOSIHUU.

Kpurtepun onenuBanus pe3yibTaToB 00y4eHHUs

Ouyenxa

Kpumepuu OYECHUBAHUS NO IK3AMEHY

Buvicokuu  yposenv  «5»
(omauuro)

OYEHKY «OMJU4HO» 3aciyicusaem cmy@eHm, oceousuLll 3HAHUA,
YMEHUA, KOMnemeHyuu u meopemuqecmtﬁ mamepuaii be3 l’lp06€ﬂ06,'

BLINOTHUBWIUL 6CE 3A0AHUSA, NPEOYCMOMPEHHbIE YUEOHbIM HIAAHOM
Ha BbICOKOM KAYeCmMEeHHOM YVpOGHe, NpAKmuiecKkue HAagblKu

npogheccuoHanbHo2o npUMeHeHUs. 0CB0EHHbIX 3HAHUL
chopmuposarbi.
Cpeonuii  yposenb «4» | oyenky  «xopowioy  3aciayxcueaem — cmyOeHm, — NpaKmuyecKu
(xopouio) NOTHOCMbIO  OCBOUBWIULL  3HAHUS,  YMEHUs, KOMNEmeHyuu u
meopemuyeckuti mMamepuan, yuyeOuvle 3A0aHUS He OYEeHeHbl

MAKCUMATTbHbIM  YUCTIOM 661.72.7106, 6 OCHOBHOM cgbopmupoeaﬂ

NpaKkmu4eCKue HaA6blKU.

OYEHKY «ydoeﬂemeopumeﬂbﬂo» saciyarcueaent cmydeHm, 4acmu4Ho
c np06efzamu 0CBOUBUILL 3HAHUA, YMERUA, KOomMnemeHyuu u
meopemuttec;cmi mamepuail, MHO2CUe ylt€6Hble 3a0anus aubo He

Ilopozoswiii ypogens «3»
(yoosnemeopumenbHo)

8bINONHUNL, JUOO OHU OYEHEeHbl HYUCIOM 0all08 OAUKUM K
MUHUMATbHOMY, — HEKOmopbvle  NpakmuyecKue  HABbIKU  He
chopmuposamul.

Munumanohvlil  YpoGeHb | OYEHKY  «HEYOOBIeMBOPUMENLHOY  3ACTYICUBAEN. CMYOeHM, He

«2»
(Hey0o811emeopumenbHo)

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

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TMpH HEOOXOAWMOCTH WHBAJHMIAM M JIMIAM C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU
3J10pOBbsI NIPEIOCTABIISIETCS TOMOJIHUTENIbHOE BpeMs ISl IIOJrOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIECAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbS IPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIUAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 110 JWUCHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO HTAIOB.

[Tporerypa orneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUAOB M JIUI] C OTpPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeoCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JI71st T C HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.



JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TMEepeYeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi iuTeparypa

1. Caennes, 1.B. Kypc o6meii pusuku : yaedbnoe mocodue : B 3 1. T. 1 : MexaHuka.
Mosnekynsipuas pusuka / Casenses U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemkeBny, B.A. Kypc o6mieit puszuxu. MosekymsipHas Gpusuka : yaeOHHK /
Anemkesud B.A. - M. : DUSMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

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

5. Tpodpumona T.U. Kypc puszuku : yued. mocobue /i1t HMHKEHEPHO-TEXHUIECKUX
crnernanbHoctedt By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

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

7. CaBenbes, M.B. COOopHHK BOIPOCOB U 3aj1a4 10 o0uien ¢pusnke : yuedHoe nocoodue /
N.B. Casenbes. - 7-¢ usn., crep. - CII6. : Jlanp, 2016. - 292 c. -

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

5.2. llepuoanyeckasi JuTEpaTYpa
Vkasvisaromes — newamuvie  nepuooudveckue uzoamus u3z  «llepeuns  newamuuix
nepuooudeckux — uszoamuu, xpawswuxcia 68 ¢onde Hayunou  oubruomexu  Kyol'V»
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmpouHble nepuoouueckue U30AHUA,  C
yKaszaunuem aopeca cauma 21eKMpOHHOU 8epCUU HCYPHALA, U3 0a3 OAHHbIX, OOCIYN K KOMOPbIM
umeem KyoI'V:
1. Bassr nannbix komnanuu «cer Beroy http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Beaymiast uadopmaronHas miardopma Elsevier
https://www.elsevier.com/
4. Hayunas snektponnas oudanoreka (HIb) http://www.elibrary.ru/
5. WM3Bectus BrICIIMX Y4eOHBIX 3aBeeHUNA. Pannodusuka.
6. Hudopmarmzamus u cBsI3b
7. Ycnexu QpU3MUECKUX HayK
8
9
1

Kypnain skciepuMeHTaIBHONU U TEOPETHUECKOM (PU3UKHU
[Mucema B "XKypHan sKcriepuMeHTaNbHON U TEOPETUIECKON (PU3UKHU"
0. PagoTexHMKa U DIIEKTPOHUKA

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBpeMeHHbIe NpogeccHOHABHBIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHI)le CIIPaBOYHLIC CHCTEMbI

J1IeKTPOHHO-0ubMoTeuHbIe cuctemMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

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



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/

3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHbie 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 snexrponnas 6ubaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHaaoB HOMKOH http://archive.neicon.ru

agkrwnE

7. HanumonanbHas »3neKTpoHHast OMOIMOTEKa (IOCTYN K DJIEKTPOHHOM OMOIHOTEKE

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

8. Ilpesunentckas oubnmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DmnekrponHas koymekus 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. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmainronnas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHbie cipaBoOYHbIE CHCTEMbI:
1. KoncynbranT Ilntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 10 JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypchbl ¢cBOGOIHOTO q10CTYNA:

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

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

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

4. MuHUCTEpCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Wudopmarmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas komnekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbBIi HEHTP HHPOPMAITHOHHO-00PAa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

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

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

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

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

13. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;



http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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14. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoit denepanun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

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

KyoI'Y:

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

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

3. bubanoreka nHhopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTeNbHbIX TexHONOTHA http://mschool.kubsu.ru;

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

5. DneKTpoHHbIE 00pa30BaTENbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM U
TexHoynoruii B oOpazoBanuu KyO6l'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. Meroauyeckne YyKa3aHusl [1Jsi OOy4AIOIIMXCS 10 OCBOCHHUIO JAHCHUILIMHBI
(Mmonxy.Jist)

Jlekuus sBisgercss OOHOM W3 (QOpM M3ydeHHsS TEOPETHMUYECKOro MaTepuaya 1o
JUCLHUIIIMHE. B Xo4e JIEKHMOHHOIO Kypca NPOBOIUTCS H3JIOKEHUE COBPEMEHHBIX HAYYHBIX
HOJXO0/I0B U TeOpUi. B TeTpaau ais KOHCHEKTUPOBAHUSA JIEKUUH HEOOXOAUMO MMETh IOJIs, Te
0 XOIy KOHCHEKTHPOBAHHUS [ENAIOTCS HEOOXOIMMBbIE TOMETKU. 3aluCh JOJDKHBI OBITh
n30MpaTeabHbIMU. B KOHCIIEKTE IPUMEHSIOT COKpPAIEHUE CIOB, YTO YCKOPSIET 3aIUCh.

Bompocsl, BO3HMKamomue B XOJ€ JIEKUHH, €CIM HE 3aJaHbl Cpa3dy, PEKOMEHIYETCs
3allUChIBaTh HA TMOJIAX M II0CJIe OKOHYAHHUS JIEKIMH OOpaTUThCS 3a pa3bsICHEHUEM K
npenogasarento. Heo6xoaumMo akTUBHO paboTaTh ¢ KOHCIEKTOM JIEKIMM: I10CJI€ OKOHYaHHS
JIEKLUU PEKOMEHYETCs IEPEYUTATh CBOU 3aIIMCH, BHECTU NONPABKU U JOIOJIHEHUS.

OnHUM U3 OCHOBHBIX BHJIOB JICSITEILHOCTH CTYJCHTA SIBIISIETCSI CAMOCTOSITEIbHAS padoTa,
KOTOpask BKJIIOYAET B ce0s1 M3yyeHHe JIEKI[MOHHOIO MaTeprala, y4eOHUKOB U Y4eOHbBIX TOCOOUIA,
MOJTOTOBKH K BBHIMIOJIHEHHUIO JTAOOPAaTOPHBIX padoT M O(GOPMIICHHIO TEXHHYECKHUX OTYETOB TI0
HUM, a TaK JK€ IMOJATOTOBKM K IPAKTUYECKUM 3aHATHAM H3Yy4CHMEM KpAaTKOW TEOpUM B
3a/layHUKaX W pelIeHWH JIOMAIlHUX 3aJaHui. MeTronnka CcaMOCTOSTENbHON padoThI
[PEABAPUTEIILHO Pa3bsACHACTCS IMPENOAABaTEIeM U B IIOCIEIYIOLIEM MOXET YTOUHATBHCSA C
Y4€TOM MHAMBHUAYAIbHBIX OCOOEHHOCTEN CTY/IEHTOB. Bpems u MecTo caMoCTOSTeIbHON paboThI
BBIOMPAIOTCS  CTYAGHTAaMM [0 CBOEMY YCMOTPEHHUIO IUIAHUPOBAaHME BpPEMEHHM  Ha
CaMOCTOSITENIbHYIO paboTy, HEOOXOJUMOT0 Ha M3y4YEHHE HACTOAILIEH TUCHUIUIMHBI, CTyJEHTaM
Jydlle BCEro OCYILECTBIATbH PAaBHOMEPHO Ha BECh CEMECTp, MpeaycMaTpuBas IIPU 3TOM
peryJsipHO€E MOBTOPEHUE IPOUIEHHOTO MaTepHaa.

CamocrodarenbHyl0 pa0OTy Haa AMCUMIUIMHOW ClelyeT HayuHaTh C HU3y4eHHs
IPOrpaMMbl, KOTOpasi COIEPXUT OCHOBHbIE TpPeOOBaHUS K 3HAHUSAM, YMEHMSIM U HaBBbIKam
oOyuyaeMbIX. OOs3aTeNIbHO ClIeyeT BCIIOMHUTh PEKOMEHJAMK IpenoaBares, JaHHbIe B X0Je
YCTAaHOBOYHBIX 3aHATHUI. 3aTeM clieAyeT MPUCTYNaTh K U3YUYEHHUIO OTJEJIbHBIX Pa3J/IeloB U TEM B
Hopsi/IKe, PEeTyCMOTPEHHOM nporpaMmoid. [Tomyuus npeacraBienne 06 OCHOBHOM COJIEpKaHUU
paszena, TeMbl, HEOOXOIMMO U3YUYUTh MaTepuag IO TeMe, H3JIOKEHHBIM B Yy4yeOHUKe.
LlenecooOpa3HO COCTaBUTh KpPATKUil KOHCIIEKT MM CXEMY, OTOOpPaXKaloLIyl0 CMBICI U CBSI3U
OCHOBHBIX MOHSATHI JAHHOTO pa3jiesia U BKIIOYEHHBIX B HEro TeM (Win 0ojiee MPOJYKTUBHO —
JIOTIOJTHUTH KOHCIIEKT JIEKIIUHN).

OO0s13aTeNIbHO  ClIEIyeT 3alMChIBaTh BO3HMKIIHME BOIPOCHI, HAa KOTOpPHIE HE YJANOCh
OTBETUTHh CaMOCTOATENbHO. HeoOXoIuMOo H3y4YMTh CIHMCOK PEKOMEHIOBAHHOW JUTEpaTyphl U
yOenuThcsl B €€ HaJIMYMK B JIMYHOM IOJIb30BAHWM WM B MOJApa3JelieHUusX OUOIMOTEKH B
OyMa)KHOM WJIM 3JIEKTPOHHOM BHJIE. BCIoO OCHOBHYIO YUeOHYIO JIUTEpATYPY JKEJIATEIBHO U3Y4aTh
C COCTABJICHMEM KOHCIIEKTa. YTeHWe JIUTEpaTypsl, HE COIMPOBOKIAEMOE KOHCIIEKTUPOBAHHUEM,
MaJlo pe3yabTaTuBHO. Llenp HanmucaHus KOHCIEKTa MO JUCHUIUIMHE — c(pOPMUPOBATH HABBIKU IO


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/

MIOKCKY, 0TOOPY, aHaTN3y U GOPMYIUPOBAHUIO YIEOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHBI
JUTsT JTFOOOTO CTIEIMAIIICTa C BRICITUM 00pa30BaHUEM HE3aBHCHMO OT BHIOPAHHOTO HAIIPABIICHHS.

Hanmcanue KOHCIEKTa JOKHO OBITH TBOPUECKHUM — HYXKHO HE MEPENUCHIBATh TEKCT U3
UCTOYHUKOB, HO TBITAThCS KPATKO M3JIaraTh CBOMMH CIIOBAMH COJICp)KaHUE OTBETA, IPH ITOM
MaKCHUMAaJIbHO €r0 CTPYKTYPUPYS U UCIOJIb3Yysl CHMBOJIBI U YCIIOBHBIE 0003HaueHus (B 3ToM Bam
IIOMOTYT BONPOCHI BBIHOCHMBIC Ha 3a4eTHOE TECTUPOBaHHME W JKk3aMeH). KomupoBanue u
3aydMBaHUE HEOCMBICICHHOTO TEKCTa TPYJOEMKO M 1O OONBIIOMY CYETy HE HMEeT
MO3HABATEIBHOM M TPAaKTUYEeCKOH NeHHOCcTH. [Ipu paboTe Hax KOHCHEKTOM 00s3aTelbHO
BBISBIISIOTCS. U OTMEYAIOTCSL TPYIHBIE JIJIsI CAaMOCTOSITETILHOTO M3Y4YEeHHUsI BOIIPOCHI, C KOTOPHIMHU
YMECTHO OOpaTHTBCS K MPENOoJaBaTeI0 NMPH TOCCIICHUH 3aHATHA W KOHCYJIbTAalUd, JHO0 B
WH/IMBUYAIbHOM MOPSIKE.

[Tpu yTeHun y4eOHON M HayYHOU JINTEPATyphl HEOOXOIUMO BCET/Ia CICIUTh 32 TOUHBIM U
MOJTHBIM NTOHMMAaHHMEM 3HAYeHUs TEPMUHOB M COACP)KaHUS MOHATHUI, MCIIOIb3YEMbIX B TEKCTE.
Bcerna ciieqyer yrouHsATh 3HAYEHUS IO CIOBAPSM WM SHIUKIONEIUSAM, TIPU HEOOXOAUMOCTH
3aIMChIBATh.

B ocBOCHMM MUCHMITIMHBI WHBAIWIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIbHOE Pa3bsICHEHUE YUeOHOTrO MaTepuaia.

WupuBuayanbHble KOHCYJNBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CIOCOOCTBYIONIMM MHIUBUAYAIN3alMU OOYUEHHS U YCTAHOBIICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1o JUCIUIIHHe (MOAY TI0)

HO BCEM BHIAM y‘IG6HOfI NCATCIIBHOCTU B paMKax JOUCHUITIIINHBI I/ICHOJII)ByIOTCSI
ayUTOpUHU, KaOMHETHI U J1a0OpAaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIUAIU3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

[Tpu 3anonHeHUH TAOIUIBI YYUTHIBATH BCE BUABI 3aHATUH, MPEAYCMOTPEHHbIE YYEOHBIM
IIJITAaHOM I10 IIZIHHOfI JUCHUINIIMHE: JICKIIUHU, 3aHATHUA CGMI/IHapCKOFO THUIIA (HpaKTI/IquKI/Ie 3aHATHA,
nabopaTtopHble paboOThI), a TaKXkKe KypcoBO€ MPOEKTUPOBAHME, KOHCYIbTAIMM, TEKYIIUN
KOHTPOJIb U TIPOMEKYTOUHYIO aTTECTaIIUIO.

HanmeHoBaHue crielManbHBIX OcCHaNIeHHOCTD CIIeIUATBHBIX [TepeveHb JIMLIEH3HOHHOTO
HOMEIICHUH HOMEIICHUH HpPOrpaMMHOro obeceyeH s
Y4eOHbIe ayAUTOPUH IS Mebenb: yaeOHas MeOeib [Iporpammuoe  obecrmeueHne B
NPOBENICHUS 3aHATHH JEKIHOHHOTO | TexHUYeckue cpecTBa OOYYeHHUs: | paMKax I[pOrpaMMBl  KOMIIQHUH
tumna 300C, 201C, 227C, 114C, 209 | 3kpaH, MPOSKTOP, KOMITBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” I
KOMITBIOTEPOB u CepBepOB

Ky6anckoro rOCyAapCTBEHHOTO
YHHUBEpCUTETa W €ro (UIIHaNOB,
AHTHBHpYCHas 3aluTa
¢u3ngeckux pabodnx CTaHIUH H
cepBepoB:  Kaspersky  Endpoint

Security TUTS OnsHeca —
Crangaptablii Russian Edition.
VYueOHble ayTUTOPHHN IS MeOGensb: yueOHast Mmebeb OnepanuonHas cucreMa MS
NPOBECHUS 3aHATHI Texuuueckue cpeactsa ooyuenus: | Windows.
CEeMUHAPCKOTO THIIA, TPYIIIOBBIX U | 3KpaH, IIPOEKTOP, KOMITBIOTEP OducHbI nakeT NPHIOKEHUH
VHJIMBHYaJIbHBIX KOHCYJIBTAIIUH, O6opynoBanue: MicrosoftOffice.
TEKYLIEro KOHTPOJIS U Cucrema MATLAB

mpoMexyTouHOH arrectaruu 227C,
114C, 209 C, 315 C, 133 C, 317C




Hdns  camocTosTenbHOW — paboThl  OOYdYaIOMIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHBIE CIEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKJIIOUEHUsS K ceTu «/HTepHEeT» M o0ecreyeHneM J0CTyIa B 3JIEKTPOHHYIO
nH(pOPMaLIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumMmeHoBaHue noMeleHu aisa OCHAIIIEHHOCTD ITOMEIEHUIN [T [lepeueHb NHULIEH3MOHHOTO
CaMOCTOSITENILHOM paboTHI CaMOCTOSITENILHOM PabOTEI MPOTrPaMMHOT0 00eceYeHUs
oOyyJaromuxcst 00y4aromumxcst
IMomemenue A caMoCcTOATEeNbHON | Mebenb: yueOHas MeOeb IIporpammuoe  obecreueHue B
paboThl 00y4Jaromuxcs (YUTaNbHbI | KOMIUIEKT — cHenManuM3upoBaHHOW | paMKax —IIPOrpaMMbl  KOMITAaHWH
3an HayuHoii Oubimorekn) Me0eNn: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
O6opynoBaHue: komnbroTepHas | Education  Solutions” TUTSE
TEXHHUKa C TOAKIIOYEHHEM K | KOMIIBIOTEPOB " CepBEpOB
HHPOPMALTMOHHO- Kybanckoro TOCyTapCTBEHHOTO
KOMMYHHUKAIIHOHHOM CeTH | YHHBEPCHTETa W €ro (hHIHaios,
«HTEpHETY» W OCTYIIOM B | AHTHBHpYCHas 3ammra
AIIEKTPOHHYI0  HH(GOPMAIOHHO- | QU3MUecKnX pabodmx CcTaHOUH u
00pa3oBaTeNBHYIO cpeny | cepBepoB: Kaspersky Endpoint
oOpazoBaTenpHON  opraHm3anuy, | Security UL Om3Heca -

BeO-KaMepbl, KoMMyHHKalroHHoe | CtanmaptHbiilt Russian Edition.
obopynoBanue, oOecreunBaromice
JOCTYn K  CETH  HHTEpHET
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texunosorun Wi-Fi)

[Momemenne s camocToaTenbHON | Mebenb: yueOHas mebennb IMporpammuoe  oOecrieueHne B
pabotsl ooyuaromnuxes (ayn.207C) | KoMiulekT — crienuani3upoOBaHHOW | paMKax  MPOrpaMMbl  KOMIIAHUH
MeOemH: KOMIIBIOTEPHBIC CTOJBI Microsoft “Enrollment for
ObopynoBanue: komnbioTepHas | Education  Solutions” TUTS
TEXHHKa C TOAKIIOUYEHHEM K | KOMIIBIOTEPOB " CEepBEpPOB
nH(popManMoHHO- Ky6anckoro TOCYAapCTBEHHOTO
KOMMYHUKaIMOHHOMN CeTH | YHHMBEpCUTETa W ero (HINaJoB,
«lHTepHeT» W OCTYHOM B | AHTHBHpYCHas 3aImTa
JNIEKTPOHHYI0  MH(OPMAIMOHHO- | U3MUYSCKUX pabOYUX CTaHIMH U
00pa30BaTeIbHYI0 cpeny | cepsepoB: Kaspersky  Endpoint
00pa3oBaTeNbHON  OpraHu3anuy, | Security JUIst ousHeca -

BeO-kaMepbl, KomMmyHHKanuonuoe | Cranmaptaeiii Russian Edition.
obopynoBaHue, oOecreynBaroee
JIOCTYTI K  CeTH  HUHTEpPHET
(mpoBojHOE COeIMHEeHUE u
OecrpoBOHOE  COCJUHEHHE MO
texunosorux Wi-Fi)




