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1 Hesn v 3a7auM U3y4YeHU S JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyeOunas aucuurinHa «MosekyspHas (U3nuKa» CTaBUT CBOEH LENbI0 CPOPMUPOBATH Y
CTYACHTOB 0a30BbIE TEOPETHUYECKHE 3HAHUS 00 OCHOBHBIX SIBICHHSAX, MOHATHUSAX, MOJEISX,
3aKOHAaX M METOJIaX MOJEKYJISIpHOU (DU3UKH, a TAKXKE 1aTh HABBIKU PELICHUS 3a/1a4.

1.2 3agauu AUCHUNIMHBI

— W3yYeHHE TEOPETHYECKUX OCHOB, TMOHATUN, 3aKOHOB M METOJOB HCCIIEOBAHMM
MOJIEKYJISIPHOM (DUBHKH;

— O3HAaKOMJICHHE C TpaHHUIAMH HPUMEHUMOCTH (U3NYECKUX MOJeNed U TEeOopHii,
MCIIOJIb3YEMBIX JIJISl ONIMCAHUS CBOMCTB BEILIECTB HA MOJIEKYJIIPHOM YPOBHE;

— OBJIQJICHHE HABbIKAMH M METOJaMU pelIeHUs 3a7ady 10 OCHOBHBIM pazjienam
MOJIEKYJISIPHOM (DPUBHKH;

— mOpuoOpeTeHHWEe YMEHHs  HCIOJIb30BaTh  3aKOHbl  (PU3MKKM IS pEIICHUS
€CTECTBEHHOHAYUYHBIX U TEXHUYECKHX 3a/au.

1.3 MecTo AucuMnIMHbI (MOIYJisl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jucuunmuza «b1.0.14.02 MonexynspHas (pU3nMKa» OTHOCUTCS K 00s3aTE€IbHOW 4YacTH
bnoka 1 "Aucuunnuasl (Moxynu)" ydyeOHoOro 1uiana HarmpasieHus noarotoBku 03.03.02 duszuka
HanpasiieHHOCTH " @yHaMeHTalnbHas pu3uka'.

Jns yenemHoro ycsoeHus aqucuuiuiniel «b1.0.14.02 MonekynsipHas pu3nka» CTyA€HTbI
JOJDKHBI 007amaTh 0a30BBIMH 3HAHUSMH M YMEHUSMHU 110 TPEANICCTBYIOIIUM JIUCIHUILTHHAM
«MaremaTuueckuii ananuz», «MexaHuka», « AHATUTUYECKAsi TEOMETPUS U JIMHEWHas anredpay.

«MonexynsipHasi (U3MKa» CIYKHUT OCHOBOW JJISi TOHUMaHHS CHEIHAIbHBIX AMCLIUIUINH,
u3ydaembix o HanpasneHuto 03.03.02 dusuka kak B OakanzaBpuare, Tak U Jlajee B MarucTparype
u B acnupantype. CTyIeHT, OCBOMBIUMI JaHHBIA KypcC, MOATOTOBIEH K JEATEIbHOCTH,
TpeOytomieit yrmybneHHoOH (yHIaMeHTaNbHON U Po(eCCHOHATBHON MOATOTOBKH, B TOM YHCIIE K
HAy4yHO —HCCJIEI0BATENIbCKOM, a MMPU COUYETAaHUM OCBOEHUS JOTOJIHUTEIBHONW 00pa3oBaTelbHON
MPOrpaMMBbI NEJArOruuecKoro Npouiist — K NeAarorndeckoi JesiTeIbHOCTH.

Bua npomexyTo4HOM aTTecTallvy: 3K3aMEH.

1.4 IlepedyeHp MJIAHMPYeMBbIX Pe3yJbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroONMXCsl CICTYIONUX KOMIETEHIIUN

Pe3ynbTaThl 00y4EHUS 10 TUCIIUIUTHHE

Kon u HanmeHoBaHMe HHAUKATOpa™ (3naem, ymeem, gradeem (HaAGbIKU U/UiU ONbIM
dessimenvHocmu))

OIIK-1 Cnoco0eH NpuUMeHATH 0a30Bbie 3HAHUS B 00J1acTH (PU3UKH U PaaMo(PU3NKU M HCIOJIb30BATh UX B
npo¢eccHoOHAIbHOI 1eATeJIbHOCTH, B TOM

yucie B cdepe meaarornyeckoii aesiTeJbHOCTH

HOIIK-1.1. [TorunmaeT TeopeTHIECKHEe U 3HaeT TeOpeTUIEeCKHe OCHOBBI, TIOHSATHUS, 3aKOHBI U METOIBI
METO/I0JIOTHYECKHE OCHOBAaHMS M30paHHOM WCCIIEIOBAHUH  MOJIEKYJSIpHOM  (M3MKH;  TPaHHIBI
00macTé PU3NKO-MaTeMaTHIECKIX U (VITH) MPUMEHUMOCTH  (U3UYECKUX  MOJENeH W  TEOpHid,
€CTECTBECHHBIX HayK WCTIONB3YEMBIX JUIA ONHCAHWS CBOMCTB BEIIECTB Ha

MOJIEKYJISIPHOM YPOBHE
YMeeT NpPUMEHSATh 3aKOHBI  (M3MKHM JUId  peIleHHUs
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX 3a/1au.

Bnageer HaBblkaMM U METOAAMHU pELIEHHS 3aJad IO
OCHOBHBIM pa3zjieslaM MOJIEKYJISIpHOH (pu3uKu

NOIIK-1.2. Ilonnmaer axTyaiabHbIE MPoOJIeMbl M | 3HAET aKTyaJlbHbIEe IPOOJIEMBI MOJIEKYJISIPHOH (HU3HKH,
TEH/ICHITNH Pa3BUTHSA COOTBETCTBYIOIIEH HAYYHOW | (DM3MKY BO3HUKHOBEHHS CIy4YalHBIX MPOIIECCOB M WX
obmactTt ®w  o0macTd  TMPOPECCHOHATBHON | MaTeMaTHYECKHe MOJCIH

NeSITeIbHOCTH - Ymeer npuMeHSTH (U3NYECKHEe MOICTH H  TEOPHH,
HCTIOJNB3yeMBbIe M OIHCAHMS CBOWCTB BENIECTB Ha
MOJICKYJISIPHOM YPOBHE




Pe3ynbTaThl 00y4eHUs M0 TUCIMIUTHHE
(3Haem, ymeem, enadeem (HABBIKU U/UNU ONBIMN
dessimenvHocmu))
Bnageer MeTomaMu pelicHHWS CSCTCCTBCHHOHAYUYHBIX U
TEXHHYECKUX 3aJad4 CO CIyYallHBIMH W YCPEIHCHHBIMHU
(U3MYECKUMU BEITMUMHAMHU

*Buo undexca uHOUKamopa coomeemcmeayem yueoHomy niamy.

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM paboThl 00y4arOIIUXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4€OHBIM IIJIaHOM.

WuaukaTtopel  TOCTHXKEHUS  KOMIETEHIMH  CUMTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3YJIbTATOB O0YUYCHHUSI.

KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

c(OpMUPOBAHHBIMU  TIPH

2. CTpPyKTYpAa M cojiep:KaHue TUCIUTIHHbI
2.1 Pacnipenesienne TPYA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT
OO1m1ast TpyA0EMKOCTh JUCIHUILIUHBI COCTaBsieT 5 3aueTHbiX eaunuipl (180 waca), ux
acrpe/ielICHUE 10 BUIaM paboT MPEJICTaBICHO B Ta0IHIIe

Bunsr padot

Bcero
4acoB

dopma oOydeHus

OYHasAa

OYHO-
3a049Hasi

3a049Hasin

2
ceMecTp
(uachl)

X
ceMecTp
(uachl)

X
ceMecTp
(gachl)

X

Kypc
(gachl)

KonTakTHas padoTa, B TOM 4HCJIe:

100,3

100,3

AynuTOpHbIe 3aHATHSA (BCero):

3aHATHA JICKIIMOHHOI'O THIIA

32

32

J1a00paTOPHBIC 3aHATHUS

MPAKTUYCCKUC 3aHATUL

64

64

CCMUHAPCKHUE 3aHATUA

WNHasa koHTaKTHasI paﬁoTa:

KonTpomis camocTosTenbHOM paboTh
(KCP)

IIpomexxyTounas arrecrarus (MKP)

0,3

0,3

CamocrosiTeJbHast paGoTa, B TOM
qucie:

44

40

Kypcoas pabora/mpoext (KP/KIT)
(moaroroBka)

KonTtponsHas pabora

PacuérHo-rpaduueckas padora (PTP)
(moaroroBka)

Pedepar/acce (moaroroska)

CaMoCTOsITENIbHOE HM3y4YCHHE pa3lelioB,
CaMOITOITOTOBKA (mpopaboTtka u
MOBTOPEHUE JIKIIMOHHOTO Marepuana |
MaTepualia  y4eOHHKOB H  Y4eOHBIX
NOCOOMA, TTOArOTOBKA K JIAGOPATOPHBIM U
NPaKTUYECKUM 3aHATHSM, KOJJIOKBHYyMam
U T.J.)

40

40

IToaroroBka K TEKyHIeMy KOHTPOJIIO

KoHTpob:

IToaroroBka K 3K3aMeHy

35,7

35,7

Ooman yac.

180

180

TPYAOEMKOCTH B TOM 4HCJIe
KOHTAKTHAsI

padorta

100,3

100,3

3a4.¢1.

2.2 Conepxxanme Q¥ CHUNLTHHBI



Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fesiaM AUCIUILTUHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 2 CEMECTpe

KonugectBo yacos
Braeayaut
Ne HaunmeHoBaHue pazzienos (TeM) AyRHTOpHaZ opH};m
Bcero pabota
pabota
Jd 113 JIP CPC
1. WpeanbHblii Ta3 38 8 20 10
2. SIBneHMs MepeHoca B ra3ax 28 6 12 10
3. TepmoanHaMuka 38 10 18 10
4. PeanbHble ra3bl, XKUJIKOCTH U TBEpbIE TeJa 32 8 14 10
UTOI'O no pazdenram oucyuniumvl 136 | 32 64 40
Kontpoiub camocrostensHoil pabotsl (KCP) 8
[Mpomexytounas arrecranus (MKP) 0,3
[ToAroTOBKA K TEKYIIEMY KOHTPOIO 35,7
OO011ast TPyA0EMKOCTb 110 AUCIMILINHE 180

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa
KypcoBoii npoeKT: e npedycmompen

®opMa NpoBeeHUs ATTECTALUM MO0 JUCUMILIHHE: JK3aMeEH

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIIINHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

Ne HaumenoBanue pa3nena Conepranue paszicna (Tembi) ®dopma TeKyIero
(Temsr) KOHTPOJIA
1. MonnekynspHo-kuHeTH4eckas Teopus. Monb. MomnspHas Onpoc,
macca. Yucno ABorampo. M3zomporiecchl.  YpaBHeHHME| mecmuposanue,
MengeneeBa-Knaneiipona. 3akon JaneroHa. MoisipHas Macca nposepxa
CMeCH oomauinezo
3a0anus
. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KMHETHUECKOH TEOpPHH
W neanbHblii ra3
H/ICATFHOTO Ta3a.
Bapomerpuueckas ¢popmyina. Pacnipenenenue bosipumana.
Pacnipenenenne MosIeKy ra3a 1o CKOpocTaM
(pactipenenenne MakcBena).
2. O} dexTuBHBIN TUaMeTp U ceueHue MoJeKyIbl. CpeaHsist ATnHa Onpoc,
cB0OOOHOTO TpoOera 1 YMUCIIO CTOJIKHOBEHUH. Bakyym. mecmuposanue,
SIBneHns nepeHoca B nposepia
ranax Huddysus B razax. 3akon Duka. BHyTpeHHee TpeHHE. oomautHe2o
®opmyna Helorona 3a0anus
TennonpoBoaAHOCTb. 3akoH Dypbe.
3. Pabdora raza. IlepBelii 3aKOH TEPMOAMHAMHKH ¥ €rO Onpoc,
MIPUMEHEHNE K N30TIPOIIECCaM. mecmuposanue,
npogepka
TenmoeMKOCTh UACANBHOTO Tra3a. oomauinezo
YpaBuenue Maiiepa. 3a0anus
TepmoHaMuKa Anunabatnyeckuit porecc. [TomuTponudeckuii mpoiecc
OHntponusa. Bropoil 3akoH TepmoauHamuku. TpeTtuil 3akoH
TEpPMOJAMHAMUKH. PacdeT M3MeHeHHUs! SHTPONUM B MpoLeccax
H7eanbHOTO ra3a, IpU HarpeBaHUU U IIaBIEHUU
TennoBas wmammna. Iluxn Kapuo. Teopemsr KapHho.
XoJiouIIbHas! MalIHHA.




PeanpHble rassl,
KHUJIKOCTH ¥ TBEPIbIC
Tena

Peanbuele ra3el. Kpurtuueckoe cocTosHHE. YpaBHEHUE
Bannep-Baanbca. 3pdext Ixoyinst — TomcoHa. DHTANBIHSA.

H(I/IILKOCTI/I. CBO60[[Ha$I OHEPIusi. HOBerHOCTHOC HaTAXCHUC.
YcnoBus PaBHOBECHUS Ha TIpaHULC OBYX JKUJKOCTEM M Ha
TpaHuIe KNOKOCTh — TBEPIOEC TECJIO. CMa‘II/IBaHI/Ie,
HCCMa4YHUBaHUC.

[JlaBneHne nOIX MCKPHUBJIECHHON IOBEPXHOCTHIO JKUIAKOCTH.
®opmyna Jlamnaca. KanumispHsie sBIEHUSL.

Kpucrannuueckue TBEpAbIE TeNa U UX TEIIOEMKOCTh. DazoBbIe
nepexosl ePBOro U BTOPOro poaa. YpasHeHue Kianeiipona
— Knaysuyca. JluarpamMmma cocTOsIHUI.

Onpoc,
mecmuposatue,
npoeepka
oomawuHe2o
300aHUs

2.3.2 3aHsATHSI CEMHMHAPCKOro THINA (MPAKTHYECKHE 3aHATHSI)

HaumeHnoBanue paznena
(Temsr)

Temaruka 3aHIATHI/PabOT

dopMa TEKYILIEro
KOHTPOJIS

W neanbHblii ra3

MounekynsapHo-kuHeTHYeCKas Teopust. Monb. MoisipHast
Macca. Yucno ABorazpo.

H3omnpoueccsl.

VYpaBuenue MenneneeBa-KnaneipoHa.

3akon [lansroHa. MomnsipHast Macca CMECH.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpPHH
UJEAIbHOTO rasa.

BHyTpeHHsIs 3HEprus nacalbHOTO Tasa.

Cpennsist KBagpaTUyHasi CKOPOCTb.

Bapomerpudeckas gpopmyna.

Pacnpenenenue bonpimana.

Pacnipenenerne MOIEKyI raza Mo CKOPOCTAM (pacIpeeiicHie
MakcBeiia).

Pewenue 3aoau

2. D¢ deKTHBHBIE TUAMETP U CEYEHHE MOJICKYJIbI. Pewenue 3a0au
Cpenuss 1yMHa CBOOOIHOTO MPOOEra U YKCiIO CTOIKHOBEHUIMA.
SIBreHHs mepeHoca B Bakyywm.
razax Juddysus B razax. 3akon duka.
Buytpennee tpenue. ®opmyna HeroToHa.
TemnonpoBoaHOCTb. 3aKoH Dypbe
3. Paborta raza. [1epBblii 3aK0H TEPMOANHAMUKH U €TI0 Pewenue 3a0au
MPUMEHEHHE K N30IIPOIIeccaM.
TernoeMKkocTh HAEANBHOTO ra3a.
YpaBuenue Maiiepa.
AnmabaTHyecKuii mpoIiecc.
[onutponuueckuit nporecc.
TepmoauHamMuka Ontpornua. Bropoil 3akoH TepMoaMHAMHUKH. TpeTuit 3akoH
TEPMOJANHAMHUKH.
Pacder u3MeHeHUs SHTPONNH B MPOIECCaX UICATHLHOTO
raza (mpu mocrosHHBIX P, V, T, Q), mpu HarpeBaHUH H
IUTaBJICHUH.
IMuxn Kapno. Teopems! Kapro. XonoaunpHas MammHa.
Pacuetst KII/] pa3inyHbIX LHHUKIIOB.
4, Peanbnbie rasel. Kputnueckoe cocrosiHue. YpaBHeHue BaH-| Pewenue 3a0au

PeanbHbIe rasbl,
KUAKOCTH U TBEPIBIC
TCIIa

nep-Baansca.

Kunxoctu. [ToBepXHOCTHOE HATSIKEHUE.
[ToBepXHOCTHO-aKTUBHBIE BELIECTBA.

VYcioBus paBHOBECHS Ha TPaHUIIE IBYX XKUAKOCTEH U HA
IPaHULE )KUJKOCTh — TBEPJOE TEIO.

JlaBneHue 10X WCKPUBJICHHONW IIOBEPXHOCTBIO KHMJKOCTH.
®opwmyna Jlamaca.

Kanunnsaper.

Trepasie Tena. JledexTsl B KpucTamiax.

TenioeMKOCTh TBEPABIX TEIN.




ArperatHble cocTosiHMA BemecTBa. a30Bble IEpPEXObI
HNepBOro M BTOporo poja. YpaBHeHue Kramelipora —
Knaysuyca. JluarpaMMa coCTOSHUIA.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
koiokBuyM (K), rectupoBanue (T) u T.x1.

[Ipy wu3yyeHUM  OUCHUIUIMHBI ~MOTYT  TPUMEHATCS  JJIGKTPOHHOE  OOy4YeHHeE,
JTUCTaHIIMOHHBIC 00pa3oBaTelibHbIe TexHOoJIoruu B coorBercTBHH ¢ PI'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
HE MIPEAYCMOTPEHBI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOATEILHOH padoThI
00y4yaIuXCcs Mo JUCHUILINHE (MOYJII0)

HepequL y‘I66HO'M€TOI[I/I‘IeCKOFO obecrneueHus JUCHUILINHBI I10

Ne Bun CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI
1 CamocrositennbHoe  (MeToaMueckue YyKa3zaHWs [0 OpraHu3aliyd ayJIUTOPHOU U
M3Yy4YEHUE Pa3JelioB, |CaMOCTOSTEIbHOU pabor, YTBEPKICHHBIE kadenpoit
CaMOIIOArOTOBKA TEOPETUYECKOH (U3UKM ¥  KOMIBIOTEPHBIX  TEXHOJIOTHH,
(mpopabotka u npotokois Ne 9 ot «14» maprta 20171
[MOBTOPEHUE

JIEKIIMOHHOTI'0 MaTepHasa
U MaTepuana yueOHUKOB
U y4eOHBIX TOCOOUH,
MIO/AITOTOBKA K
71a00paTOPHBIM U
MPAKTHYECKIM
3aHATHUSAM,
KOJUJIOKBUYMaM H T.J.)

2 [TonroroBka k Mertoauyeckue — peKOMEHJalUuMu A MOATOTOBKM K
TEKyILIeMY KOHTPOJIIO |IPAaKTUYECKUM, CEMHUHApPCKUM M J1a0OpaTOPHBIM 3aHATHUAM,
yTBEp)KJICHHbIE  Kadeapoil  TeopeTHuecko  ¢u3MKu U
KOMIIBIOTEPHBIX TEXHOJIOTHH, mpoTokod Ne 9 ot «14» mapra
2017r

VY4ebHO-MeToIMYecKHe MaTepualibl JUIsl CaMOCTOSITEIbHONW PabOThl OOyYaroLIUXCs U3
YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrassitorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig au1 ¢ HapyLIeHUSIMU 3PEHUS:

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

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyHIeHUsIMA OIIOPHO-JBUTATEILHOTO ammapara:

— B Ie4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. OoOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM JUCIHUNIHHBI
(Momy.Jis)

B xome wu3ydyeHMs [NHCUMIUIMHBI NPEIYCMOTPEHO HCHOJIB30BAHUE  CIICIYIOLIMX
00pa3oBaTeNbHBIX TEXHOJIOTHI: JICKIIUU, TNPAKTHYECKHUE 3aHATHS, MpoOjJeMHOe OO0ydeHue,
MOJIyJIbHAsE TE€XHOJIOTHS, MOATOTOBKA MHCHMEHHBIX AHATMTHYECKUX PadOT, CaMOCTOSATEIbHAs
paboTa CTyICHTOB.

KomIieTeHTHOCTHBIM MOAXO0 B paMKax IPENOAaBAHUSA JHUCLUIUIMHBI PEAIU3yeTcsl B
WCIIOJIb30BAaHUHM HMHTEPAKTHUBHBIX TEXHOJIOTMH M AaKTUBHBIX METOJOB (IMPOCKTHBIX METOJIHK,
MO3TOBOTO IITypMa, pa30dopa KOHKPETHBIX CHUTYyallWid, aHalu3a IIeJIaroruvecKux 3ajad,
MeJJarOrHYeCKOT0 IKCIIEPUMEHTa, UHBIX (POPM) B COUECTAaHUU C BHEAYUTOPHON pabOTOM.

NudopmanoHHble  TEXHOJIOTUH, TMPUMEHSEMbIE TPH W3YYCHHHM  JUCIHILTAHBI:
HCITOJIb30BaHNE nH(}OpPMAITMOHHBIX pPEeCypcoB, JOCTYITHBIX B nH(pOpPMaITMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNIbHBIE TEXHOJIOTUHU, IPUMEHSAEMbIE MPU U3YYSHUU TUCIUILIAHBI
— JUIsl JIAL C OTPAaHMYECHHBIMU BO3MOKHOCTSIMHU 3I0POBbSI IPEIYCMOTPEHA OpPraHU3aLMs
KOHCYJIbTAllU} C UCIHOJIb30BAHUEM 3JIEKTPOHHOMN MOYTHI.

4.0ueHoYHbIe CPeACTBA JJsl TeKYILIero KOHTPOJS YCNeBAeMOCTH H TPOMEKYTOUHOI
aTTecTAlMN

OneHouyHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH 0Opa3oBaTeIbHBIX
JOCTHKEHUI OO0ydaroumxcs, OCBOMBIIMX mporpammy ydeOHo# mucuumiuabel «b1.0.13.02
MonexymnsipHasi pU3UKay.

OneHoYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIC MaTepUasbl sl TPOBEACHHS TEKYyIIero
KOHTPOJIA B JOpME OTYETOB MO J1a0OPaTOPHBIM paboTamM U NMPOMEKYTOYHON aTTecTALMHU B
dbopMe BOMPOCOB K SK3aMEHY.

CTpyKTYypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMI

KOI[ 1 HAMMCHOBAHUEC HaunmenoBanne OLICHOYHOTI'O CpeACTBA

PesynbraTel 00y4ueHus

HHAWKATOpa [IpomexyTouHast
p (B cooTBeTCTBHH C 1I. 1.4) P y

n/m
(B cootBeTcTBHH C 1I. 1.4) aTTeCTAIHS

Texkyimuil KOHTPOJIb

HOIIK-1.1. ITorumaer 3Haer teopetndeckue | KonrponpHas padora — o Bompoc Ha

TEOpETHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHMA U30paHHOM
obmactu pu3muKo-
MaTeMaTHYeCKuX U (MIIH)
€CTECTBEHHBIX HAyK

OCHOBBI, IOHSTHS, 3aKOHbI
U METOAbl MCCIEeA0BaHUN
MOJICKYJISIPHOH  (pU3HKH;
TPaHUILBl [TPUMEHUMOCTH
duznueckux Moxened u
TEOpUH,  HCIIOJIb3YEMBIX
I ONMCAaHUS CBOWMCTB
BEIIIECTB Ha
MOJIEKYJISIPHOM YPOBHE
YMeer NpUMEHATh 3aKOHbI
(u3MKH I perieHHs
€CTECTBEHHOHAYUYHBIX U
TEXHUYECKUX 3a7au.
Brnageer HaBhikamMu U
METOAAMH pEIICHUs 3a/1ad
[0 OCHOBHBIM pa3jeiaM
MOJICKYJISIPHOH u3nKH

TeMe, pas3zielny
Ompoc

sx3amene 1-11

3HaeT aKTyaJbHEIC
poOIEeMBI MOJICKYJISIPHOM
(hu3mkwy, ¢bu3nKy
BO3HUKHOBCHHMS

Konrpomipnas pabora — mo
TeMe, pasaeny
Ompoc

Bompoc Ha
sK3ameHe 12-22




CllydalfHBIX MpPOLECCOB U

nx MaTeMaTHYECKUe
MoJienu
Ymeer IIPUMEHATH

(dusnveckue MoOJCTU |
TEOpUH,  HUCIOJB3YEMBbIE
IJIT  OIIMCAHHWS CBOMCTB

BEILIECTB Ha
MOJICKYJISIPHOM ypOBHE
Bmageer METOIAMHU
pemeHns

€CTECTBEHHOHAYYHBIX H
TeXHHYECKHUX 3aJad Cco
CIIy4YaiHbIMU u
YCpeAHEHHBIMU
(husznuecKuMu
BEIMYMHAMU

TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHBbIE MATEPHUAJIbI, HE00X0AMMBIE /1JIs1 OLEHKH

3HAHM, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapAKTEPU3YIOLIHMX 3TANbI

(opMupoBaHus KOMIeTEHIMH B MpoLiecce OCBOeHHs 00pa30BaTeIbHOM MPOTrPaMMBbl
IIpumepHbIii IEpeYeHb BONPOCOB U 3aaHU I

KoHnTpoibHbIe BOMPOCH! AJIsl YCTHOTO OIpoca Mo paszjenaM y4eOHOo# mporpamMmbl
Paznen 1. UpeanbHbli ras.

1. Kakue pusuueckre MOAENnU UCIOIB3YEeT MOJIEKYJIsipHas (pusmka?

2. OxapakTepu3yiTe METOJIbI ONMCAHUsT PU3NICCKUX CUCTEM B MOJICKYJISIPHOU (DU3HKE.
3. OnuuuTe NpoCTENIIyI0 MOJEIIb BEIIECTBA — UCAIbHBIN ra3.

4. Yem oTIMYarOTCs KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX?

5. KakoB ¢u3uveckuii CMBICI ITOCTOSIHHOM ABoraapo?

6. B uém 3akirouaeTcss MOJIEKYJISIPHO-KMHETHYECKOE TOJIKOBAHUE JaBJICHUs ra3a’

7. 3anuute Bce (POPMYIIbI Ui ra30BbIX 3aKOHOB.

8. Ilouemy kosebarenbHasi cTeneHb CBOOOJBI 00a1aeT BABOE OONbIICH 3HEpruei, yem
nocTynareybHas U BpalareabHas?

9. Kakue ynpoleHus fenaiuch npu BeIBojie 6apoMeTpudeckoil popmyib?

10. Kax MO>XHO TPUOIU3UTENBHO OIIEHUTH BBICOTY aTMOC(hephl?

11. OObsicHuTe Qusnueckuit cmbicn pacnpeneneHuss bonbpumana. Kak cBszaHo 3to
pactipenenenue u bapomerpuyeckas Gopmyna?

12. KakoB ¢hu3nyeckuii cMbICs (YHKIMU pAaCHIpeesieHHs] MOJIEKYJI IO CKOPOCTSAM?

Paznen 2. SIBnenus nepenoca B razax.

13. Yto Takoe BaKkyyM B TEXHHUUYECKOM CMBbICIIE?

14. IlpuBenuTe npuMepsl UCIOIB30BAHUS BaKyyMa B TEXHUUYECKUX YCTPOIMCTBAX.

15. B uéMm cymHoCTs siBiIeHU# nepeHoca? KakoBbl OHM U TP KAKHUX YCIOBUSAX BO3HUKAIOT?

16. Tlouemy nuddy3us kuakocTel MPOUCXOANUT 3HAUUTEIBLHO MEJIEHHEe, YeM quddy3us
ra3zoB?

17. Yto Ha3biBatoT kod(pdunuentom nuddysun (BA3KocTH, TeruionpoBoaHoct)? OT
KaKHX [TapaMETPOB OH 3aBUCUT JIJIS Ta30B7

18. Ilouemy Bo Bcex (hopmyInax ajisi IBJICHHUM MepeHoca CTOUT 3HaK «MUHYC»?

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpATypbl?

Paszpnen 3. TepmoanHamuka.

20. Pa3pscHUTE NOHATHE CTALlMOHAPHOIO COCTOSIHMS. YTO HaA3bIBAIOT 3aKpBITON U
OTKPBITOM CUCTEMaMHU?

21. Yro Takoe BHYTPEHHSSI SHEPTUsI UJI€AIBHOIO ra3a, U MPU KaKUX YCJIOBUSAX OHA MOXKET
WU3MEHUTHCA?



22. JlaiiTe ompeneneHUE TEIUIOEMKOCTH Tella M YACIbHOW (MOJIAPHOM) TEMI0EMKOCTH
BELIECTBA.

23. Ilouemy TemnoémkocTsb Cp Oomnbiie Temnoémkoctu Cy?

24. Yto mpoMcXoIuT € TEMIIEpaTypol rasa, €cid OH pacIIUpseTCs] MPU HNOCTOSSHHOM
ABJICHUU?

25. YTo mpouCXOaUT ¢ TEMIEPATYPOil raza, €Clii OH pacIIupseTcs aquadaTnyecku?

26. B nu3enbHOM JIBUTaTele BO31yX MOJBEPraeTCsi OU€Hb CHIIBHOMY U OBICTPOMY CHKATHIO.
st uero ato nenaercs?

27. Korpa coBepiiaercs Oounbliasi paboTa: Mpu U30TEPMHUECKOM WU aauabaTHdecKoM
pacmupenun raza ot 00séma Vi 10 oobema Vo?

28. [Touemy Bce peanbHbIE MPOIECChl HEOOPATHUMBI?

29. Yto Takoe sHTponus? Kakas cBA3b SHTPONHU CO BTOPHIM U TPETBUM 3aKOHAMU
TePMOAUHAMUKHU? YKaXKUTE CBSA3b SHTPOIUHU C TEPMOJIUHAMUYECKON BEPOATHOCTBIO.

30. MokeT a1 SHTponus yObIBaTh: a) B 3aMKHYTOH cucteMe; 0) B He3aMKHYTO# cucteme?

31. OObsicuute pabOTy TEIJIOBOM MAIIUHBI, MCIONB3Ys AHArpaMMmy LHKIMYECKOTO
nporecca. 3aueM TEIUIOBOM MAIlIMHE HYKEH «XOJIOJUIBHUK»?

32. Tlouemy nBuUraTenu BHYTPEHHEro cropaHust umeror Ooinee Bbicokui KIIJ, dem
MapOBbIC MAIIIUHBI?

33. Kak n3menurcs KII/I uukna Kapho, eciiu Temneparypsl HarpeBaTelis U X0JI0JUIbHUKA
OJIHOBPEMEHHO YBEIUYUTH (YMEHBIIUTH) HA OJIUHAKOBYIO BeslnuuHy AT?

34. Ha rpaduxe nukna KapHo mokaxuTte yuacTKy, Ha KOTOPOM I'a3 caM coBepIaeT paboTy,
Y YYacTKH, IJIe HaJl Ta30M CoBepIIaeTcs padoTa.

35. Kakue KOHCTPYKIIMU «BEUHBIX IBUTATEJCH» «CO3/IaHBD» MO 3aKOHAM MOJIEKYJISIPHON
buzuku?

Pa3nen 4. PeanbHble rasbl, )KUAKOCTU U TBEPJIbIE TENA.

36. O0bscuute ¢ Touku 3peHuss MKT: a) BO3MOXKHOCTB CcKaTHs TeJla o]l JaBjieHHueM; 0)
HEBO3MO)KHOCTb OECKOHEYHOI0 C)KaTus TeJl; B) paclIMpeHHE Tejla IMpU HarpeBaHUU; T)
pacTBOpEHHE COJIU B BOJE; 1) TEKYyUECTh KHJKOCTH U COXpaHEHUE (OPMbI TBEPABIMU TEJIAMH.

37. Uem OTIIMYAIOTCS PeabHBIE Ta3bl OT UJI€ANTbHbBIX?

38. 13 kakux NpeanocbulOK BEIBOAUTCS ypaBHEHUE Ban-nep-Baanbsca?

39. OOBscHUTE pa3InyMe SKCIEPUMEHTAIBHBIX U30TEPM U U30TEPM, COOTBETCTBYIOIINX
ypaBHeHUI0 BaH-nep-Baainbca.

40. YTo mpouCXOAUT C HACBIIEHHBIM MAapOM: a) MPU YMEHBIIEHUH ero o0béma; 0) mpu
YBEJIMYEHUH ero 00bEMa; B) P MOHMKEHUH TEMIIEPATyPhbl; I') IPU MOBBIILIEHUH TeMIepaTypbl?

41. B KakuX TEXHUYECKUX YCTPOMCTBAX UCHOIB3YIOTCS METACTAOMIIbHBIE COCTOSHUS?

42. MosKHO 11, CKUMas BOJAAHOM map npu Temneparype 150 °C, npeBpatuts ero B Bomy?
JlaiiTe mosicHeHUS.

43. KakoBa cymuocts 3¢dexkra Jxoyns — Tomcona? Korma on monoxwureneH?
Otpunarenen?

44. Kax MOXHO HcTonb30BaTh 3pdexT Jxoyns — Tomcona it cxxM>KeHHs ra3oB?

45. Kak onpITHBIM NyTEM ONpeAenuTh Ko3()PUIMEHT MNOBEPXHOCTHOIO HATSKEHUS
KUIKOCTH?

46. Kakyto )UJIKOCTh MO>KHO HAJIUTh B CTAKAH BBIIIE €10 Kpaén?

47. Yo npou3o1io Obl ¢ KHUAKOCTHIO, HATUTOM B COCY /I, HAXOIAIIECHCS HA UCKYCCTBEHHOM
CIyTHHKE 3emMiu?

48. IToueMy y Bcex BEIIECTB ITOBEPXHOCTHOE HATSDKEHHWE YMEHBILIAETCS C YBEIUYEHHEM
TEeMIIepaTypbl?

49. XKXunxue nekapcTsa 4aCTO OTMEPSIOT KaIUIAMHU. SBIsieTcs JIM 9TO JOCTaTOYHO TOUHOU
Mepoit?

50. Yro mpenacTaBiaslOT COOOH TMOBEPXHOCTHO-AKTHBHBIE BEIIECTBA M TI/I€ OHHU
UCIOJIB3YIOTCA?



51. Ot 4yero 3aBUCHUT BbICOTA MOJHATHS CMAYUBAIOIIECH )KUAKOCTU B KalmMuiape?

52. Ykaxxute npuMepbl KaWUISIPHBIX SBJICHUM.

53. UeM oTIMYAIOTCS KPUCTALTNYECKUE TeIa OT aMOP(HBIX?

54. B uéM 3axirouaeTcsi aHu30TPOIHSI KPUCTAILIIOB?

55. Bce MeTanibl IMEIOT KPUCTANTNYECKYIO CTPYKTYPY, OAHAKO CBOMCTBO aHU30TPOIIUHU B
MEXaHUYECKUX, TEIJIOBBIX M AJIEKTPUUECKUX SIBJICHUSX Y METAUIOB HA MPAKTUKE MPOSIBISAETCS
o4eHb peako. [Touemy?

56. Kak MoxHO Ki1accu(puuupoBaTh KPUCTAIUIBI?

57. Kakast 3aBUCHUMOCTb CYIIECTBYET MKy KO3 (ULIMEeHTaMU JIMHEHHOTO U 00BEMHOTO

pacmmpenusi? Kak e€ nokazars?

58. Uto Takoe «OuMeTauy U TJIe OH MPUMEHSIETCS ?

59. Kak mnonyunts 3akoH [lrosonra u IITH, uCHOIB3ys KIACCHUUYECKYIO TEOPHUIO
TEIIOEMKOCTU?

60. BemecTBo B 0JHOM COCY/1€ HAXOAUTCS B KUAKOM U TBEpAOM cocTosiHuu. [louemy npu
HarpeBaHUU 3TOM cMecH e€ TemIiepaTypa He MOJAHUMaeTCs?

61. Yem orimuaercs (a3oBbIi mepexoa MEepBOro pojaa ot (a3oBoro mepexoja BTOPOTO
pona?

62. [IpuBeaute mpuMepsl (Pa30BbIX MEPEXOI0B MEPBOTO U BTOPOTO POJA.

63. Ilouemy 3a camMONETOM, JIETAIIUM Ha OOJBIION BBICOTE, BOSHUKAET O0JIaYyHbIN cief?

64. [louemy BO Bpemsi CHEroraia TeMiiepaTypa Bo3ayxa OObIYHO MOBBIMIAETCSA?

65. O kakux (U3MYECKHX XapaKTEepPHCTHKAaX BEIIECTBA MOXKHO y3HaThb W3 (a3oBoi
JIMarpaMMbl COCTOSTHUS?

KonTpoJsbHbie padoTsl 110 pa3enaM yueOHOH M CIUIIJIMHbI

Kontposbnas padota 1. aeanbHplii ras.

1. OteHute, CKOJIBKO MOJIEKYJ Bbl BIBIXA€TE, €CJIM MPU OJHOM BJIOXE moiydaere 1 i
BO3/IyXa.

2. Monekynbsl Ta3a pacnpeieieHbl Mo o0beMy B CpeaHeM paBHOMEpHO. M3BecTHa
KOHIIEHTpalus MoJieKys n. OLIeHUTh CpefiHee paccTossHUE <[> MEX]y MOJIEKYyJIaMu.

3. B cocyne o6bemom 1 M3 npu Temmneparype 27 °C HaxomuTCcs cMech JBYX HealbHBIX
razoB: 10%* Mosiekyn kucnoposa u 2 Mons Bogoposa. HaiiTu 1aBleHue cMecH Ta3oB.

4. Ilonaras TemnepaTypy BO3yXa, MOJIIPHYIO MacCy U yCKOpEHUE CBOOOJHOIrO Ma/eHus
HE 3aBUCSIIMMU OT BBICOTHI, ONPEIECIINTh, HA KAKOH BBICOTE HAJ YPOBHEM MOpS IUIOTHOCTh
BO3/lyXa MEHBIIIE CBOEr0 3HAUYEHUs Ha ypOBHE Mops B 2 paza. Temmeparypy Bo3qyXa IPUHATH

pasnoii 0 °C.
5. Kakas cpennsiss sHeprus <E> mnpuxomurcs B COCTOSIHUM TE€PMOJMHAMHYECKOIO
paBHOBecHss 1npu Temmeparype T, — B COOTBETCTBHUHM C KJIACCHUYECKUM 3aKOHOM

paBHOpacHpeieNeHns, —Ha OAHY: a) MOCTYNaTeNIbHYI0 CTENeHb CBOOOJBI; 0) BpallaTeabHYIO
CTEeTNeHb CBOOO/IBI; B) KOJIEOATENBbHYIO CTENEHb CBOOOIBI?

KontponbHas pabota 2. SIBieHus nepeHoca B rasax.

1. Haiitu xoappunment nuddy3un Bogopoa npyu HOpMaabHBIX YCIOBUSIX, €CIIU CPEIHSSA
JUIMHA CBOOOAHOTO Mpobera MOJIEKYJI IPU ATUX YCJIOBUsAX paBHa 0,16 MkM.

2. OnpenenuTth CPeHIO JAJIMHY CBOOOAHOrO mpodera MoJieKyJs1 a3oTa IpHU TeMIepaType
27 °C u nasnennu 300 Ia. JluameTp MONEKyIIbI a30Ta HPHHATH paBHBIM 0,3 HM.

3. Kakoe npenenbHOE YMCIIO MOJIEKYJ raza JOJLKHO HaxoauTces B | oM chepuIecKoro
cocyJa, 1uaMeTp KoToporo paBeH 50 cM, yTOOBI MOJIEKYJIbl HE CTAJKUBAIUCH APYT C APYrom?
JnameTp MoJeKyssl ra3a NpuHATh paBHbIM 0,3 HM.

4. Yepes NMIMHAPUYECKUI METAJUIMUECKUN CTEPKEHb IIPU PA3HOCTH TEMIIEPATYP Y €r0
koHIOB AT 3a | ¢ ocymecTBisercs nepenada koundectsa Temnotel 8 k. Kakoe konumdecTBo
TEIUIOTHI Oy/eT mepefaHo 3a 1 ¢ yepe3 CTepKeHb U3 TAKOTO e Marepuana M JUIMHBI, HO IpU
pazHoctu Temriepatyp 2-AT u BaBoe GoJbIIeM pagnyce CTepKHs?



5. WpeanbHbIi Ta3 COBEPIIMJI M30XOPUYECKHM MTPOIIECC, B pe3yJIibTaT€ KOTOPOIO €ro
JaBJieHWE BO3pOCIIO B n pa3. Kak U BO CKOJIBKO pa3 U3MEHUJIOCHh CPEAHEE YUCIIO CTOJIKHOBEHUM
Ka)KI0W MOJIEKYJIbl B €IMHUILY BpeMeHU?

Kontponbnas padota 3. TepMoguHaMuka.

1. Temmepatypa 1 Monsi wWaeanbHOro Ta3a C M3BECTHBIM IIOKa3zareneMm aauadaThl 7y
noBbimaercs Ha AT npu u300apuueckoM, H30XOPUYECKOM U aauabaTHYeCcKOM IMpoleccax.
Ornpenenuts npupaiieHre BHyTpenHen sueprun AU rasa ajist Bcex Tpex ClIydaes.

2. HanucaTp ypaBHEHHE COCTOSIHUS 17151 | MOJIsL HeanbHOro rasa B nepeMeHHbIx p,V u T,
€CJIM U3BECTHBI €ro MoJisipHble TerioeMkocTd CP u CV.

3. HaliTu yaenpHyI0 TeIIOeMKOCTh KUCIIopo/ia npu V = const.

4. CpaBHUTH KOJIMYECTBA TEIUIOTHI, MOJYUYEHHbIE razoM mpu uzoxopudeckom (QV) u
nzobapuyeckoM (QP) moBblIeHHH ero TemmepaTypbl Ha OJHY U Ty e BenuuuHy. OTBer
000CHOBATb.

5. BeIpa3uTh MOJIIpHYIO H300apHUeCKy0 TerioeMKocTh CP uepe3 u3BeCTHBIN MOKa3aTellb
annadarsel .

Kontponbnas padota 4. PeanbHble rasbl, )KHUJAKOCTH U TBEP/IbIC TEA.

1. Ouenure, Kakyl0 MPUMEPHO TOJIIMHY KMMeN ObI CIION KHJKOrO BO3/JyXa Ha 3eMHOU
MOBEPXHOCTH TMPH OXJIXKICHUH 3eMJIU U KOHCHCAIIUU BCEro BO3ayxa?

2. Ilpu moabeme W3 BOABI MPOBOJIOYHOM PaMKU oOOpasyercs IJICHKA IIMPUHOM 5 cM.
Ornpenenure MUHUMAIbHOE 3HAYCHHE CHJIBI, TMPUIOKEHHOM K paMKe, MPU KOTOPOH MOXKET
MIPOU3OUTH pa3pbiB BOASAHOMN TUIeHKH. KoadduimeHT moBepXHOCTHOTrO HATSKEHUS BOJBI PaBEH
0,07 H/m.

3. Kak M03XHO nepeBecTH HACBIIICHHBIN [1ap B HEHECHIIICHHbIN?

4. Bo ckonbko pa3 n (n = V2/V1) ciaenyer yBEIUYNUTh M30TEPMUYECKH 00BEM V MOJICH
UJEabHOTO ra3a, 4TOObI €ro SHTPOIUS UCTIbITaNA pupamieHne AS?

5.Croit mbaa TommmHoM 4,2 cM umeet Temmepatypy 0 °C. Haiitu MUHMMAIBHYIO TOMIIEHY
CJIOSl BOJIbI, KOTOPYIO HY>KHO HAJIMTh Ha JieJ], YTOObI Bech Jiea pacTasul. HauanpHas Temmnepatypa
Bogb! 33 °C. TloTepsaMy TETIOTHI TpeHeOpPeYb.

3a4eTHO-IK3aMEHAIMOHHbIE MATePHANBLI ISl  HNPOMEXKYTOYHOM  ATTeCTANHH
(3x3ameH)

1. 3akonsl uxeanbHOroO raza. BeiBog ypaBHenuss Menpeneesa-Knaneiipona. 3akoH ABoraapo.
N3onpoueccs (popmyisl u rpaduku). BeiBon 3akona JlansToHa. MomsipHas Macca CMecCH.

2. JlaBieHue ra3za. BBIBOJ OCHOBHOIO YpaBHEHHS MOJIEKYJISIPHO-KHUHETHYECKOH TEOPHUH
UJIeabHOro ra3a. @opmyJibl BHYTPEHHEN SHEPTUU UICATTBHOTO T'a3a U CPEIHEN KBaJIPAaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTerneHs M cBOOOIbI.

3. BeiBox 6apomerpuueckoi Gpopmyinbl. BeiBog pacnpenenenus boiasimmana. OnbiT [leppena mo
OIIpEEIICHUIO YKciia ABOrapo.

4. Pacnipenenenre MOJIEKYJ Ta3a MO CKOpocTsAM (pacmpeneneHue Maxkcpensa). Ouzndeckuit
CMBICIT (DYHKLUHU pacrpeneneHus. YciaoBue HOpMHpoBKH. Hanbosee BeposiTHas CKOpPOCTb M
3HayeHHe (PYHKUHUU paclpeneieHuss NMpu 3ToM ckopocTd. DyHKIUS pacnpenesneHus s
OTHOCHUTEJIBHOM CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EpHI IIaHET.

5. DddexTuBHbIE TUAMETp W CEUYEHHE MOJIEKYJbl. BbBon dopMmyn s cpeaHed IHHBI
cBOOOTHOTO IIpo0era u Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPSIKa 3TUX BeIHMYUH. BakyyMm.

6. SIBnenus nepenoca. Auddysus B razax. 3akon Ouka. Pacuer koapdunuenta camonuddysuu.
7. Buytpennee tpeHue. ®opmyna Herorona. Kunemarnueckas M AMHaMH4eCKas BA3KOCTH.
TennonpoBoarocTh. 3aK0oH Dypre. CBA3b MEX Ty KOIPHUIIMEHTaAMH TTIEpEeHOCa.



8. BuytpeHHsst 3Heprus kKak (QyHKUIUS cOcTOsHUA. [lepBbI 3aKOH TEPMOJMHAMHKUA U €ro
paznuyHbie GOopMYITHPOBKHU. BeiBoA opmyssl i paboThl ra3a. IlpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHUKHU K U30IPOLECCAM.

9. Knaccuueckas Teopus TEIIIOEMKOCTH UJI€AIbHOTO raza. MouisspHas U yJeslbHas TeII0EMKOCTU
U CBSI3b MEXAYy HUMU. TerioéMKOCTH MpHU MOCTOSIHHOM JaBlIeHUU U o0beMe. BbIBoI ypaBHEHUS
Maiiepa u nokasaresns aguadaTel. DU3NUYECKUN CMBICI ra30BOM MOCTOSHHOU R.

10. ApmaGatmueckuii mnpouecc. BreiBog Tpex dopmyn s aauabarel.  CpaBHEHHE
a711abaTUYeckoro M M30TEPMHUYECKOrO MpoleccoB. BreiBoa ¢opmyn ans paboTel rasza mnpu
aanabaTU4YecKoOM Ipolecce.

11. Tomurponuyeckuit mpouecc. YactHeie ciiydan. BwiBog (opmynbl monmutpornsl. BeiBon
YaCcTHBIX (POPMYIT U3 YpaBHEHHUS TOJIUTPOIIHI.

12. O6patumsbie 1 HeOOpaTUMBIE MTporiecchl. [IoHATHE SHTPONTUHN TEPMOIMHAMUYECKON CUCTEMBI.
CpoiictBa »HTponuu. Btopoi 3akoH TepmoauHamuku. Popmyna bonsumana. Ilopsgox u
Oecriopsiiok B npupoje. TpeTuil 3aKkoH TEpMOAMHAMMKHU. Pacder konmuecTBa TEIUIOTHI Yepe3
SHTPOIHUIO.

13. PacueT M3MEHEHHs DHTPOIIHMHU B IpoOLIEccax UieanbHOro ra3a (pu nocrosiuueix P, V, T, Q),
IIpU HAarPEBAHUHU U IJIABJICHUU.

14. Huknmuyeckue nporecchl. TemnoBas mamuna. [{ukin KapHo B koopaunatax (P, V) u (T, S).
Breison dopmynsr KIIJI. Teopemst Kapuo. Paznuunbie (opmynaupoBKH BTOpPOro 3akoHa
TEPMOJAMHAMUKHU. XOJIO0JWIbHAS MalIMHA.

15. Peanbubie ra3zsl. M3oTepmsl peanbHoro rasa. Haceimiennslil nmap. Kputuueckoe cocrosiHue.
Kputnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baannca st 1 mosis 1 v moneit. Duznueckuii CMbIC MOCTOSSHHBIX BaH-
nep-Baanbca. 3otepmbl Ban-nep-Baansca. MeractabuiibHble cOCTOSIHUS. BHYTpeHHSs 3HEprust
raza Ban-nep-Baanbca.

17. Db dexr Ixoyns — Tomcona. dusnveckas cymuoctsb. Auddepennmansabpiii kodddummeHt
Jxoynsa — Tomcona. Jluddepennumanbhblii 1 nHTErpabHbii 3Qdext. DHTanenusd. Temmneparypa
MHBEPCHH.

18. CBoboanas sHeprusi kak ¢GyHKIusS coctosHusA. Tpu dopmynupoBku st KodQduireHTa
MOBEpPXHOCTHOTO HaTspkeHHs. OmnbIT [lnmato. 3aBucuMOCTh KOA(D@HUITMEHTA MOBEPXHOCTHOTO
HaTsDKEHHS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BELLIECTBA.

19. YcnoBust paBHOBecHsI Ha TPaHUIIE ABYX JKUJKOCTEH U HAa TPAHULIE )KUIKOCTh — TBEPAOE TEJO.
KpaeBoii yro:n. IIpumepsl cMaunBaHusl 1 HECMAYMBaHUS.

20. JlaBneHuwe TMOJ HMCKPUBIEHHON MMOBEPXHOCTHIO XHAKOCTH. BwiBom dopmynsr Jlammaca.
Yacrtusie cnyyan. Kanumisipel. BeiBoa popMysbl MOIHATHS KUIKOCTH B KaTUILISPE.

21. CummMmerpust kpuctamioB. 4 tuna kpucramioB. Jledekrsl B kpuctamiax. Knaccuueckas
TEOpHsI TETUIOEMKOCTH TBEPBIX Te: 3akoHbI Jtononra u [1tu u Jxxoynsa — Konma.

22. ®aza. ®a3oBoe paBHOBecue. Da30BbIe MEPEXO/IbI IEPBOTO U BTOPOTO pojaa. [lomumopdusm.
VYcoBus KuIneHus, IiasiaeHus, cyoaumanuu. Ypasaenue Knanelipona — Kiaysuyca. Tpoiinas
ToYkKa. /[narpamMma COCTOSIHUM.

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHust

Oyenka Kpumepuu oyenusanus no sxzameny
Bovicokuti  yposeHb «5» | OYEeHKY «OMAUUHO» 3ACTYHCUBAEM CIMYOEHM, 0CEOUSUIUL 3HAHU,
(omnuuno) VMeHUs, KOMnemeHyuu u meopemuyeckuli mamepuan 6es

npobenos;,  GbINOIHUBWUL 6Ce  3A0aHUA, NPEOYCMOMPEHHble
VUeOHbIM — NIAHOM  HA  BbICOKOM  KA4eCMBEHHOM  YPOBHe;
npakmuyeckue — HAGbIKU — NPOHECccCUOHANbHO20 — NPUMEHEHUs.
0CBOCHHBIX 3HAHUU CPOPMUPOBAHDL.

Cpeonuti  yposeHvb «4» | oyeHky «Xopowioy 3aciyxicusaem CmMyoOeHm, NpaKmuyecKu
(xopouio) NOJTHOCMbIO  OCBOUBWIULL  3HAHUS, YMEHUS, KOMNEmeHYuu U




meopemuyecKutl mamepuain, yyeOHvle 3a0aHus He OYeHeHbl
MAKCUMANIbHbLIM  YUCIOM  06ANI08, 8 OCHOBHOM CQHOPMUPOBAT
npakmuyecKue HaswvlKu.

Ilopocosyiii yposenv «3» | OyeHKY — «YO0BIIeMEOPUMENbHO»  3ACAYICUBAEM — CHYOeHm,
(vOoosnemsopumenbHo) yacmuyHo ¢ npoderamu  0C8OUBWIUL  3HAHUA,  YMEHUs,
KOMNemeHyuu u meopemudeckull mamepuai, MHo2ue yueOHvle
3a0anusn OO He BbINOJHUNL, JUOO OHU OYEeHEeHbl YUCIOM 0allo8
ONUBKUM K MUHUMATbHOMY, HEKOMOpble NpaKmuieckue HagblKu He

chopmuposanbl.
Munumanvhviii  yposenv | OYeHKy «HEYO08IemMEOPUMENbHO» 3ACLYHCUBAC CMYOEHM, He
«2» 0CBOUBUIUTI 3HAHUSL, YMEHUs, KOMNEMeHYuu U meopemudecKull

(Hey0oeiemeopumenvpHo) | mamepuan, yiueOuvle 3a0aHUsi He GbINOJHUL, NpPpaAKMuiecKue
HABbIKU He CHOPMUPOBAHDI.

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIAUBUAYAIBHBIX IICUXO(DU3NIESCKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH HHBAIUIAM | JIUIIAM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
NPEOCTABIISCTCS TOTIOJIHUTEIILHOE BPEMs JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IPU MPOBEICHUH MPOIETYPhl OIICHUBAHUS PE3yJIbTATOB 00YyUYCHUS MHBAIHUIIOB U JIUI C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbS TPEAyCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUYECKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMA OCOOCHHOCTSIMHU;

— TIpU HEOOXOAUMOCTH JIJIsl O0YYAFOIIUXCSI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS IO JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 0 JTUCHUIUIMHE (MOJIYJII0) MpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist 1 ¢ HApyIIEHUSIMH 3PSHHS:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

5. Ilepevennb y4eOHOI JuTEpaTypbl, HHPOPMALMOHHBIX PeCypPcoOB M TeXHOJIOT Uil

5.1. YueOHasi auTeparypa

1. CaBennes, 1.B. Kypc o6meii ¢pusuku : yuebHoe mocodue : B 3 1. T. 1 : Mexanuka.
Monekynsphast pusuka / CaBense U.B. - CII0. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuy, B.A. Kypc oOrieit ¢pusuku. MonekysspHas Gpusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. MonekynsapHas ¢usuka : yaeonoe mocooue / A.K. Kukonn, 1.K.
Kukownn. - Cankr-IlerepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodpumona T.U. Kypc ¢puzuku : y4ed. nocodbue A HHKEHEPHO-TEXHUUECKUX



cnenuanpHocteit By3oB / T.U. Tpodumona. — M. : Axkagemus, 2014,

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

7. CaBenbes, M.B. COopHHK BOIPOCOB U 3aj1a4 1o oouien ¢pusmke : yaeoHoe nocoodue /
N.B. Casenbes. - 7-e usn., crep. - CII6. : Jlanp, 2016. - 292 c. -

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

5.2. Ilepuoanyeckasi JuTeparypa
Vkasvisaromess  neuamuvie  nepuoouveckue uzoanus u3z  «llepeunss  neuamuoix
nepuoouveckux — uzoaumuil, xpawswuxcsi 6 ¢onde Hayunou  oubiuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmpornnsie nepuoouueckue uz0anus, ¢ yKkazanuem
aopeca cauma 31eKMpPOHHOL 8ePCUL JHCYPHALA, U3 0A3 OAHHBIX, 0OCMYN K KOMOPbIM uUmeem
Kyory:
1. Bassl nannbix komnanuu «Hcer Beroy http://dlib.eastview.com
2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias napopmarronsas miardpopma Elsevier
https://www.elsevier.com/
4. Hayunas snekrponnas oudauoreka (HOb) http://www.elibrary.ru/
5. H3BecTus BBICHINX YYeOHBIX 3aBencHU. Pagrodusuka.
6. Hudopmarmzanus u cBs3b
7. Ycnexu pU3NYECKUX HAYK
8
9.
1

KypHai 3KCTIepUMEHTAIBHON U TEOPETUIECKOH (pr3HKH
[Tucema B "XKypHai sKCiepMMEHTaIbHOM U TeopeTudecKoi puzuxu"
0. PagnoTexHuKa U AJIEKTPOHUKA

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIlI/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. OBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uzparensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnnorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIaJHBIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanmpHass »dieKTpoHHass OuOnwoTeka (AOCTyn K DJIEKTPOHHOW OuONIHMOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdoprackoro Poccuiickoro ®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

agkrwnE
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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. VuuBepcurerckas unpopmanrontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CHCTEMBI:
1. KoncynpranT [Imtoc - cipaBouHast mpaBoBasi ccTeMa (JJOCTYII 1O JIOKaJIbHOM CETH ¢
KOMITBIOTEPOB OMOITNOTEKH )

Pecypchbl ¢B0GOIHOTO J0CTYHA:

1. AmepuKaHCKas naTeHTHas 0as3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomnHble TEKCTHI KaHACKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEPCTBO HayKHU U BhIciero oopasosanust Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

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

6. Mudopmanmonnas cucrema "EquHoe okHO q0CTyIa K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. EnuHas kosuteknus nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepaibHBIN IEHTP HH(DOPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocynapcTBEHHOTO HHCTHTYTA pycckoro si3bika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaloHHbIH mopran "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

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

13. O6pa3oBatenbHblil moptan "Yueda" hitp://www.ucheba.com/;

14. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit denepannn". Bonpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoGcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTebHbIe H HHPOPMALUOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoayibpHOTO AMHAMHUYEcKoro ooydenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX [UIAaHOB, Y4EOHO-METOMIESCKUX KOMILICKCOB, MyOIHKALUHA 1
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka MHMOPMAIIMOHHBIX peCcypcoB Kadeapsl HH(POPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOoB KyoI'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeiabHBIE pecypchl Kadeapbl MHPOPMAILMOHHBIX CUCTEM H
TexHosoruil B oopazoBanuu Ky6I'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"

http://icdau.kubsu.ru/

6. MeToanueckne yKa3aHusi 1Jisl 00y4arOUIAXCS M0 OCBOEHUIO TN CIMIIIMHBI (MOYJIs1)
Jlexuus siBnsieTcst ogHON U3 GOpPM H3yUEHHUS TEOPETUUECKOTO MaTepHala Mo JUCIUILTHHE.
B xo/1€ 1eKIIMOHHOT0 Kypca MPOBOJAUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0I0B U TCOPHIA.
B Terpagm ans KOHCIEKTHPOBAHHS JIEKIIMH HEOOXOJUMO HMETh TOJS, TIe MO0 XOIy
KOHCIIEKTHPOBAHMUS JICTAIOTCSI HEOOXOIMMBIE TIOMETKH. 3aMHCH JTOJDKHBI OBITh N30UpaTeIbHBIMHU.

B koHcniekTe IMPUMCHSAIOT COKpAIICHUEC CJIOB, UTO YCKOPSCT 3allUCh.
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Bomnpocel, Bo3HMKawomue B XOA€ JEKLUHH, €CIM HE 3aJaHbl Cpa3zy, PEKOMEHIYETCs
3aMMChIBaTh HA TOJIAX W TIOCIE OKOHYAHUS JIEKIIMU OOpaTHThCS 3a pPa3bsICHEHHEM K
npenogaBarento. Heo6xoaumMo akTUBHO paboOTaTh ¢ KOHCIEKTOM JIEKIMH: IOCJI€ OKOHYaHHS
JIEKIMU PEKOMEHYETCS MIEPEYNTATh CBOU 3aIIMCH, BHECTH ITOMPABKU U JONOJHEHUSA.

OpHMM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTU CTYJIEHTA SIBJISETCS CAMOCTOSTENbHAs padoTa,
KOTOpasi BKIIFOYAET B ce0s M3YUYCHHE JICKIIMOHHOTO MaTepuasna, y4eOHUKOB B Y4eOHBIX MOCOOUH,
MOJIFOTOBKHU K BBITIOJTHEHHIO JJa00PaTOPHBIX paboT U 0(hOPMIICHUIO TEXHUYECKUX OTYETOB IO HUM,
a TaK K€ NOATOTOBKM K MPAaKTHYECKUM 3aHITUAM M3YUYECHHEM KPAaTKOM TEOPUM B 3aJaYHUKAX U
pellleHny JOMAIIHUX 33JaHuid. MeToauka CcaMOCTOSITENbHONM paboThl MpeaBapUTEIHHO
pPa3bACHAETCS MPENOJABaTEIEM M B  IOCICAYIOIIEM MOXKET YTOUHATHCS C  y4YETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH CTylIeHTOB. Bpemss M MecTo caMOCTOATENbHOM pPaboThI
BBIOMPAIOTCS CTYACHTaMU 10 CBOEMY YCMOTPEHHUIO TIJIaHUPOBAHKUE BPEMEHU HAa CAMOCTOSATEIbHYIO
paboTy, HEOOXOAMMOIro Ha H3yYEeHHE HACTOSIIEW AUCHUUIUIMHBI, CTYJIEHTaM JIydlle BCEro
OCYILECTBISATH PAaBHOMEPHO HA BECh CEMECTp, MpeaycMarpuBasi MpPHU ITOM PETYISIPHOE
MIOBTOPEHHE MPOIAEHHOIO MaTepHaa.

CamocrosTenbHy0 padoTy Ha/l AMCHUILUIMHOMN CIIEyeT HAUYMHATh C U3YUYCHHS POTPaMMBI,
KOTOpasi COJEP’KUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNIbHO CIIeyeT BCIIOMHUTH PEKOMEHIAIMH TIPETIO1aBaTEeNIsl, JAHHBIE B XOJ€ YCTAHOBOYHBIX
3aHATUN. 3aTeM cieayeT NPUCTYNaTh K M3YYEHHIO OTIEIbHBIX Pa3[eloB U TEM B MOpPAIKE,
MpeayCMOTpeHHOM Tiporpammoii. [lonyuuB npencrabienne 00 OCHOBHOM COJIEpKAHUU pas3fena,
TE€MbI, HEOOXOAMMO HM3yYUTh MaTepHall 1O TeMe, M3JIOKEHHBbIM B yuyeOHuke. LlerecoobOpazHo
COCTaBUTh KPATKUM KOHCIIEKT WK CXEMY, OTOOPa)KaIOIIYI0 CMBICI U CBS3M OCHOBHBIX IMOHSATUMA
JAHHOTO pa3ziesia U BKIIOYEHHBIX B HEro TeM (min 6osee NpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JISKITHN).

OO0s13aTeNbHO ClEyeT 3alUChIBaTh BO3HUKINKME BOMPOCH, Ha KOTOpbIE HE YIAIOCh
OTBETUTH CaMOCTOATENIbHO. HeoOX0oIMMO M3Y4YUTh CHHCOK PEKOMEHJOBAHHOW JIMUTEPATYpHl U
yoenuThcss B €€ HaJM4Md B JIMYHOM IIOJIb30BAHUU WIIM B MOJAPA3JC/ICHUAX OUOTMOTEKH B
OyMa)KHOM WJIM 3JICKTPOHHOM BHJE. BCIO OCHOBHYIO YUEOHYIO JIUTEPATYPy KENATeIIbHO U3ydaTh
C COCTaBJICHMEM KOHCIIEKTa. YTeHue auTeparyphl, HE COIMPOBOKIAEMOE KOHCIEKTHPOBAHHUEM,
MaJjio pe3yJbTaTuBHO. Llenp HamMcanust KOHCIIEKTA MO TUCHHUIIIMHE — C(DOPMUPOBATH HABBIKU 110
MOKCKY, 0TOOpY, aHau3y U GOPMYyJIUPOBAHHUIO YYEOHOTO MaTepraia. DTH HaBBIKH 00sS3aTeIbHbBI
JUTST JTFOOOTO CTICIIMANIMCTA C BBICIIMM 00pa30BaHUEM HE3aBUCHMO OT BRIOPAHHOTO HAIpaBJICHUSI.

Hanucanue xoHcmekTa JOMKHO OBITH TBOPYECKUM — HYKHO HE TEpPENUChIBATh TEKCT U3
HMCTOYHUKOB, HO MBITAThCSA KPATKO HM3JIaraTb CBOMMH CJIOBAaMH COJEPKAHHUE OTBETA, MPH ITOM
MaKCHUMaJbHO €T0 CTPYKTYPHUPYS U UCIOJIB3Ysl CUMBOJIBI U YCIOBHBIE 0003HaueHus (B 3ToM Bam
MOMOTYT BOIIPOCHl BBIHOCHMBIE Ha 3a4€THOE TECTUpOBaHWME M 3K3ameH). KomupoBanue u
3ay4rMBaHUE HEOCMBICIEHHOTO TEKCTa TPYJOEMKO M 1O OOJbIIOMY CUYeTy HE HMeeT
MO3HABATEJIbHOW M TMPaKTHYeCKOW IeHHOocTU. [Ilpu paboTe Haa KOHCIEKTOM 00s3aTeIbHO
BBIABJISIFOTCSL 1 OTMEUAKOTCS TPYAHBIE JJISI CAMOCTOSATEIIBHOIO U3YUYEHHS BOIIPOCHI, ¢ KOTOPBIMHU
YMECTHO OOpaTUTHCS K MPENoAaBaTENI0 MPU TMOCCIICHUH 3aHSATUH M KOHCYJIbTAallui, JTUOO B
VHJIUBUYaJIbHOM ITOPSIKE.

[Ipu yreHnn yueOHOM 1 HAYYHOU JIUTEpaTypbl HEOOXOIMMO BCET/Aa CIECIUTDH 3a TOUYHBIM U
IIOJIHBIM IIOHMMAHHUEM 3HAYEHUsI TEPMUHOB U COJAEP/KAHUSA MOHATUM, UCIIOIB3YEMBIX B TEKCTE.
Bcerna cnegyer yToOYHSATH 3HAYEHUS MO CJIOBAPSM WM SHIIUKIIOMEIUSM, MPU HEOOXOIUMOCTH
3aIACHIBATh.

B ocBoeHun quCHMIUIMHBI UHBAJIUIAMH U JUIAMH C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHIyallbHAas ydeOHas paboTa (KOHCYNIbTalliu) —
JIOTIOJTHUTEIIFHOE Pa3bsiCHEHNE yUeOHOTO MaTepHaa.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DakTOpoM,
CMOCOOCTBYIOIIMM WHIMBHAYATU3alUA O0YUYEHHUSI M YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTelieM W OOy4arolMMCS WHBIAIOM WM JUIIOM C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBBS.



7. MaTrepuaibHO-TEXHUYECKOe o0ecreyeHne 1o JUCHUIIHHE (MOAYJII0)

I[To BceM BumaM y4eOHOW JEATEIBHOCTH B paMKaxX JUCHUILIMHBI HCIOJIb3YOTCS
ayJIMTOpUH, KaOMHETHI U JIA0OPATOPUH, OCHAIEHHBIE HEOOXOTUMBIM CHEIUAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

[Tpu 3amonHeHUH TAOIUIBI YUUTHIBATH BCE BUIBI 3aHATUHN, MPEAYCMOTPEHHBIC YUCOHBIM
MJIAHOM TI0 JJAHHOM AMCIMIUIMHE: JICKIIUH, 3aHATHS CEMUHAPCKOTO TUIA (ITPAKTUYECKHUE 3aHATHS,
naboparopHbie pabOoThI), a TAKXKE KYPCOBOE MTPOSKTUPOBAHKE, KOHCYJIBTAIIUHU, TEKYIIHA KOHTPOIIb
Y IPOMEKYTOUHYIO aTTEeCTaIUIO.

OCHAaIIEHHOCTD CIIEIAAILHBIX
TMOMEILEHUH

HaumeHoBaHue crienyagbHbIX
TMOMeEILeHU

HepequL JIMIOCH3UOHHOI'O
MporpaMMHOTr0 obecreueHust

YueOHbIC ayIUTOPHUH IS Meobernb: yuebHas MeOenb IIporpammHoe  obecrieueHue B
MIPOBEICHUS 3aHATUH JICKIMOHHOTO | TexHuueckue cpeficTBa OOYYCHUS: | paMKaX MOpOTPaMMbl  KOMITAHHH
tumna 300C, 201C, 227C, 114C, 209 | skpaH, IpOEKTOp, KOMIbIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” st
KOMITBIOTEPOB u CepBEpOB
Kyb6anckoro rOCYJapCTBEHHOTO
YHHUBEPCUTETa U €ro (HIIHajoB,
AHTUBUpYCHas 3amuTa

¢u3ndeckux pabdoYMX CTAHIUH U
cepBepoB:  Kaspersky  Endpoint
Security JUIS oum3Heca —
Crangaptabiii Russian Edition.
OnepannoHHas cuctema MS
Windows.

OducHblil nakeT NPUI0KEHUN

Meoberb: yuebHas MeOenb
TexXHUYECKHE CPECTBA O0YUCHHUS:
9KpaH, IPOEKTOP, KOMITBIOTED

VYueOHble ayJTUTOPHHU JUIS
TIPOBEJCHUS 3aHATUI
CEeMHHAPCKOTO THIA, TPYIIIOBIX U

HHJIMBUIYaIbHBIX KOHCYIIBTAIINH, O6GopynoBanue: MicrosoftOffice.
TEKYLIEr0 KOHTPOJIS U Cucrema MATLAB
MIPOMEXKYTOUYHOM arrectanuu 227C,
114C, 209 C, 315 C, 133 C, 317C
JUis  caMocToATENbHOW  paboThl  OOy4aroUMXCs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,

YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHOM TEXHUKON C
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «lHTepHeT» M oOecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaumenoBanue nomemeHui ais OcCHaIIeHHOCTh TIOMEIEHUH 115 IIepedeHb NMLIEH3MOHHOTO
CaMOCTOSATEIFHON pabOTHI CaMOCTOSATENIFHON pabOTHI HNPOrPaMMHOI0 00eCTIeYeHUsI
oOyuaromuxcs oOyuaromuxcs
ITomemenne s camocToaTenbHONH | Mebenb: yueOHast meOernn IIporpammHoe  obecrieueHue B
paboTel o0yuaromuxcs (YnTanpHbIN | KOMIUIEKT — cHenMaau3upOBaHHOW | paMKax — IMPOTpamMMbl  KOMITaHUH
3an HayuHoii OMOIHOTEKN) Me0OemH: KOMIIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommbproTepHas | Education  Solutions” TUTST
TEXHHKa C TOJAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBepoOB
nH}opMannoHHo- Kyobanckoro roCyJJapCTBEHHOTO
KOMMYHHUKaIIMOHHOH CeTH | YHMBEpCHTETa W €ro (HINAJIOB,
«WHTepHeT» W pgocTynoM B | AHTHBHpPYCHas 3amuTa
JJIEKTPOHHYI0  HH(OpPManHMOHHO- | pu3uYecknx pabodyMx CTaHIUH U
00pa3oBaTeNbHY IO cpeny | cepBepoB: Kaspersky Endpoint
oOpa3oBaTenbHOW  OpraHu3anuu, | Security TUTST Ou3Heca -
BeO-kaMepsl, KoMmMMyHHKammoHHoe | CtanmapTHbii Russian Edition.
obopynoBaHue, oOecTeuynBaroIee
JOCTYIl K ceTH HUHTEPHET
(mpoBoaHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJMHEHHE 10
texuosorun Wi-Fi)




TTomMernienne mjsi caMOCTOSITEILHOM
paboTsl obyuaromuxcst (ayn.207C)

Meb6enb: yueOHast MeOeb
Kommekt  cnenuanusupoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKaLMOHHON
«HTepHeT» W JOCTyNmOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBanue, oOecIeYHBArOIICe
JOCTyl K  CeTH  WHTEpHeT
(mpoBoaHOE coelMHeHue u
0ecrpoBOJIHOE ~ COCJUHEHHE IO
texnosorun Wi-Fi)

CCTH

IIporpammuaoe  oOecreueHue B
paMKax ITIporpaMMbl  KOMIIaHUH
Microsoft “Enrollment for
Education  Solutions” ULt
KOMITBIOTEPOB u CepBEpOB
Kyo0anckoro rOCYAapCTBEHHOT'O
YHUBEpCUTETa M €ro (uiInajios,
AHTUBHpYCHas 3aIInTa
¢u3ndeckux paboYMX CTAaHIUH |
cepBepoB:  Kaspersky  Endpoint
Security TUTS Om3Heca -
Crannaprtasiii Russian Edition.




