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1 Hesan u 3axa4m U3y4eHUs AMCHUILIMHBI (MOLYJISA)

1.1 Ileab ocBoOeHUS JUCHHUILIAHBI

VYuebnas auctumuinHa «MonekynsipHas (U3MKa» CTaBUT CBOCH IENbI0 CPOPMHUPOBATH Y
CTYIEHTOB 0a30BbIE TEOPETHYECKHE 3HAHHS 00 OCHOBHBIX SBJICHUSX, MOHSATHIX, MOJCISX,
3aKOHAX ¥ METOJIaX MOJICKYISIpHOU (DPU3MKH, a TAaKKe JaTh HABBIKU PELICHUS 3a/1a4.

1.2 3agauu AUCHUIINHBI

— M3y4yeHUE TEOPETHUUECKUX OCHOB, IOHATUMN, 3aKOHOB M METOJIOB HCCIEAOBaHUM
MOJIEKYJISIPHOH (H3UKH;

— O3HAaKOMJICHHE C TpaHHIAMH NPUMEHMMOCTH (U3WYECKHX MOJICIed U TEOpHid,
HCI0JIb3YEMBIX /ISl ONIUCAHUs CBOMCTB BEILIECTB HA MOJIEKYISIPHOM YPOBHE;

— OBJIAJICHHME HaBbIKAMU M METOJAMM pEIIEHUS 3a7ady [0 OCHOBHBIM pa3zenam
MOJIEKYJISIpPHON (PU3UKH;

— @§puoOpeTeHHWe yMEHHUs  MCIONb30BaThb  3aKOHBI  (DU3MKKM  JUId  pelIeHUs
€CTECTBEHHOHAYYHBIX U TEXHUUYECKUX 3a/a4.

1.3 Mectro qucuuninHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctmmummaa «b1.0.14.02 MounekynsipHasi ¢u3uKa» OTHOCUTCS K 00s3aTeNbHOM YacTh
brmoka 1 "Jluctmmummeel (Momynmm)" ydeOHOTO TuTaHa HampaBieHuss mnoarortopku 11.03.02
NH(poKOMMYHUKAIIMOHHBIE TEXHOJOTMM M CHCTEMbI CBSI3M HampaBieHHOCTH " OnTuueckue
CUCTEMBI U CETHU CBS3H .

Hns  ycmemHoro ycBoeHus mucnuiuimHbl  «b1.0.14.02  Mounekynspras  pusuka
CTYHACHTBl JOJDKHBI O0NagaTh O0a30BBIMH 3HAHMSMH U YMEHMSIMH IO TMPEIIeCTBYIOIINM
mucuuiinHaM - «MareMmatudeckuii aHanusy, «MexaHukay, «AHaJIUTHYECKass TeOMETpUs u
JTUHEWHas anredpay.

«MounekynsipHas QU3UKa» CIY)KUT OCHOBOMU i MOHUMAaHMSI ClIEUUATbHBIX TUCIUILINH,
n3ydaeMbix 1o HampasieHuto 11.03.02 MHbOKOMMYHHKAIIMOHHBIE TEXHOJOTUU M CHUCTEMBbI
CBSI3U Kak B OakajlaBpuaTe, Tak U Jajee B Marucrparype u B acnupantype. CTyqeHT, OCBOMBIIUI
JTAHHBIN KypC, TMOJATOTOBJIEH K JIEATEILHOCTH, TPEOYyIOMeH yriayoieHHOW (QyHIaMEHTAIBHOW U
po(hecCHOHAIBHON MOATOTOBKH, B TOM YHCIIE€ K HAYYHO —HCCIIEI0BATENIBCKOM, a U COYEeTaHUU
OCBOEHMS JOINOJHUTEIbHON 00pa30BaTeNbHOM NpOrpaMMbl IEAAroru4eckoro mnpopuias — K
MEJArOrMYECKOM IEATENBHOCTH.

Bug npomexyTouHOM aTTecTanyu: 3K3aMeH.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHMsl MO JMCIHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € INIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrpaMmMbl

WN3ydyenue paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
oOyuaronuxcs caeayonX KOMIETEHITHI:

Pe3ynbTaThl 00y4eHUs 10 JUCIUIUINHE

1l 1 HAUMEHOBaHHE MHIMKAT 3Haem, ymeem, iadeem (HAGIKU U/UU ONbIM
Ko, aMEHOBaHHUE aTopa* 0 %
OesimenbHoCmi))

OIIK-1 CnocofeH HCIOJIL30BATH MOJIOKEHM S, 3AKOHBI U M€TOAbI €CTECTBEHHBIX HAYK U MAaTEMATUKHU ]I
pelieHus 3aaa4 mmceﬂepﬂoﬁ ACATCJIbHOCTH

NOIIK-1.1. 3naer pyHIaMeHTaIbHBIC 3aKOHBI 3HaeT TeOPETUIECKIE OCHOBBI, MIOHATHUS, 3aKOHBI U METOJIBI
TPUPOJIBI K OCHOBHBIE (PU3MUECKHE UCCIICOBAaHUM ~ MOJEKYJIApHOH  (GHM3MKM;  TpaHHMIEI
MaTeMaTHYECKUE 3aKOHBI 1 METOIbI HAKOIUICHHS, | NPUMEHUMOCTH  (M3HYEeCKMX MO W TeOopHi,
nepeaavu 1 00paboTKH HH(POPMAIUH UCIONB3YeMBIX JUIA  ONMCAaHHS CBOICTB BEHISCTB Ha

MOJIEKYISIPHOM YPOBHE

YMeeT NpUMEHSATh 3aKOHBl (M3WKH JUIA  PEIICHHS
€CTECTBEHHOHAYYHBIX M TEXHUUECKHX 3a/1ad.

Brnaneer HaBbIKaMH W METOAAMHU pEIIEHUS 3a4ad IO
OCHOBHBIM pa3ieliaM MOJIEKYISIpHOH (pr3nKn

HOIIK-1.2. Cnocoben NpuUMEHSITh (Qu3ndecKkue | 3HAeT aKTyallbHble MPOOJIEMbl MOJCKYISPHOW (U3UKH,
3aKOHBI 1 MAaTEeMaTHYECKH METOJbI [UIS penieHus | (GU3MKY BO3HUKHOBEHHS CIy4alHBIX MPOLECCOB H  HX
3aJ1a4 TEOPETHIECKOro U NMPUKIAJTHOTO XapakTepa | MaTeMaTHYECKHE MOACIH

- YMmeer npuMeEHATh (QHU3WYECKHE MOJEIH U TEOpHH,
WCIIONb3yeMble /ISl ONMCAHWsl CBOWCTB BEIIECTB HA




Pe3yabTaThl 00y4YeHUS 10 JUCIUIUIHHE
(3Haem, ymeem, gnadeem (HAGLIKU U/UIU ONbIM
desimeibHoCcmit))

KOZ[ 1 HAUMCHOBAHUC I/IHZ[I/IKaTopa*

MOJICKYJISIDHOM YPOBHC

BﬂaneeT MCTOAaMU pPCHICHUS CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKHUX 3aJa4 CO CJ'Iy‘IafIHI;IMPI n YCpCIAHCHHBIMH
(1)H3I/I‘IeCKI/IMI/I BCIIMYMHAMH

HOIIK-1.3. Bnageer HaBbIKAMH HCIIOIBL30BAHUS
3HaHUN (PU3MKM W MAaTEMAaTHKH IIPH PEIICHUU
MPaKTUYECKUX 3a/1a4

3HaeT OCHOBHBIE 3aKOHBI MOJIEKYJSIPHOH (PHU3MKH

YMeeT MNpUMEHSATh OCHOBHBIE 3aKOHBI MOJEKYJSIPHOU
(U3UKY 17151 peneHns MHKSHEPHBIX 3a7a4

Brnaneer HaBbIKaMHM IPAKTHYECKOI'O HCIIONB30BAHHS IIPH
pelIeHNH  WHXCHEPHBIX  3a7ad  OCHOBHBIX  3aKOHOM
MOJICKYJISIpHOU (DYU3UKH

OIIK-2 CnocoGeH caMoOCTOAITEIbHO MPOBOAWTH JKCHEPHMEHTAJbHBIE HCCIeI0BAHMSI M HCNOJb30BATh
OCHOBHBIC IIPUEMbI 06p360TKI/l " NMPEACTABJICHHUSA MOJTYYCHHBIX TAHHBIX

NOIIK-2.1. HaxoauT 1 KpUTHYECKH aHAIN3UpYyeT | 3HaeT aKTyajbHble MHXKCHEPHBIE 33Ja4H C YUETOM SIBJICHUH,
nHpopmanuio, HEOOXOMUMYIO JJIsi pPEUICHUs] | W3ydaeMbIX B OCHOBAaX MOJIEKYJISIPHOW (hH3HKH
TIOCTABJICHHOH 3a]auu Ymeer aHanu3upoBaTh WH(OPMALUIO, HEOOXOAMMYIO JUIS
pelleHNs HH)KEHepHOH 3a7auu

Brnaneer HaBbIKaMu aHanu3a MHXKEHEPHBIX 33/1a4 C y4ETOM
SIBJICHUI, M3y4aeMbIX B OCHOBaX MOJIEKYJISIpPHOH (pU3nKu

HOIIK-2.2. CrocobeH BbIOMpaTh CIIOCOOBI U
cpencTBa HU3MEPEHUI u IIPOBOAUTH
SKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS

3HaeT cmoco0bl M CpeACTBa HU3MEPEHHH Uil OLEHKH
SIBJICHUI, M3y4aeMbIX B OCHOBaX MOJIEKYJISIPHOH (DU3UKH
‘YMeeT NpoBOIUTL U3MEPEHMSI BEIMYNH

Bnaneer MeromaMM OLEHKH IOIPELIHOCTH H3MEPSEMBIX
BEJIMYMH B SBJICHUSX, U3y4a€MbIX B OCHOBAX MOJIEKYJIIPHOU

buzuku
HOIIK-2.3. Bnazgeer crnocobamu 00pa®oTku u | 3Haer CIOCOOBI 00paboTku 9KCTIIEPUMEHTAIBHBIX
NpEeACTaBJICHUS INOJTYYEHHBIX MAaHHBIX W OLCHKHU PE3YJILTATOB

MOrPELIHOCTH PE3YJIbTATOB U3MEPEHUM YMeeT olleHHBaTh NOrPEIIHOCTh U3MEPEHHOM BEIMUUHEI
Brnaneer MerogaMm OLEHKHM IOTPEIIHOCTH PeE3yJIbTaToB
U3MEPEHUII B  SIBICHUSX, M3Y4acMbIX B  OCHOBax

MOJICKYJISIpHON QU3MKH

*Buo unoexca uHOuKkamopa coomeemcmayem yueOHOMY NiaHy.

Pesynbrarhel 00ydeHHsI TO MUCIMILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBICHUS BCEX
BHUJIOB KOHTaKTHOW W CaMOCTOATENBHOW paboOThl OOy4alOIIMXCS B COOTBETCTBHU C
YTBEPXKJICHHBIM YIE€OHBIM TIAHOM.

WuaukaTtopbl  MOCTIKEHUS  KOMIICTCHIIUH — CUMTAIOTCS
JOCTH)KEHUH COOTBETCTBYIOLIUX UM PE3YJIbTAaTOB O0yUYCHHSI.

chOpMUPOBAHHBIMH  TIPU

2. CTpyKTYypa U coiep:KaHue TN CIUTIIUHbI

2.1 Pacnpenesienne TPyaA0éMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

OO0ras Tpym0EMKOCTh JAUCIMILIAHBI COCTaBisieT 4 3aveTHbie eauHuibl (144 gaca), ux
pacnpesesieHue o BuaM padoT MPeICTaBICHO B TAOIHIIE

Bugsr pabot Bcero ®Dopma o0yueHus
4acoB OYHO- 3a04Hast
oumas 3a04Hast
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(dacern) (dacern) ("gacern) (dacer)
KonTakTHasi padoTa, B TOM 4HcJe: 42,3 42,3
AyauTOpHBbIE 3aHATHS (BCEro):
3aHATUSA JIEKIMOHHOIO THIIA 28 28
11ab0paTOPHBIC 3aHATUS
MIPAKTHICCKHUE 3aHATHS 14 14
CEMHUHAPCKUE 3aHATHS
HMuasi KOHTaKTHasA padoTa:
KonTpons camocrosTensHo# paboThl
6 6
(KCP)




[Tpomexyrounas arrecrarms (MKP) 0,3 0,3

CamocrosiTenbHas padoTa, B TOM 60 60
yucie:

Kypcogas padora/mpoekt (KP/KIT)
(moaroroBka)

KonrponsHas pabora

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

Pedepat/acce (moaroroska)

CaMoCTOsITeTIFHOE HM3Y4EHHE  pa3JIeioB,
CaMOITOIrOTOBKA (mpopabotka u
MOBTOPEHHUE JICKI[MOHHOTO Marepuaia M
MaTepuana y4eOHMKOB M y4eOHBIX 60 60
ocoOMH, ITOATOTOBKA K J1a0OpaTOpHBIM H
MPaKTHYECKUM 3aHATUSAM, KOJUIOKBHYMam
U T.]1.)

IToaroroBka k TeKylieMy KOHTPOJIIO

KonTtpous:
ITonroroBka k 3x3aMeHy 357 357
Oomas gac. 144 144
TPYI0eMKOCTh B TOM YHCJIe
KOHTAKTHAA 42,3 42,3
padorta
3a4.e/1. 4 4

2.2 Conepxanue JMCHMIINHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO Pa3/ieiaM JUCIUTUTAHEIL.
Paznenbl (TeMbI) TUCITUTIIIMHBL, U3y4aeMbI€ B 2 CEMECTpe

Komnmuecto yacos
Braeaynut
Ne HaumenoBanue paszenos (tem) AyuTOpHaz opH};ﬂ
Bcero pabora
pabora
J 13 JIP CPC
1. WneanpHblii ra3 25 6 4 15
2. SIByieHuns mepeHoca B razax 27 8 4 15
3. TepmoanHaMuka 27 8 4 15
4, PeasnbHble Ta3bl, )KUAKOCTH U TBEP/IBIEC TEJa 23 6 2 15
UTOIO no pazoenam oucyuniuivl 102 | 28 14 60
Konrponb camocrosrensHoit pabotsl (KCP) 6
ITpomexyrounas arrecrarms (MKP) 0,3
IloaroroBka K TEKyIeMy KOHTPOIIO 35,7
OO6m1ast TPyIOEMKOCTb 10 JUCIUTUINHE 144

[Ipumeuanue: JI — nexuum, [13 — npakrtuyeckue 3anstus / cemuHapsl, JIP — maGopatopHbie
3anstus, CPC — camocTosTenbHas paboTa cTyneHTa

KypcoBoii npoexT: we npedycmomper

dopMa npoBeeHUs ATTECTANNH 10 JMCHUIUINHE: dK3aMeH

2.3 Coneprxanue pa3iesioB (TeM) THCHUIIHHBI
2.3.1 3aHATHSA JEKIIMOHHOTO THIIA

Ne HaumenoBanue paznena Conepxanme pasnena (Tembi) dopma TeKyLEero
(Temsr) KOHTPOJIA
1. MonekynspHo-KuHeTHUECKasgs Teopuss. Monb. MonspHas Onpoc,
Vb Hbiii ra3 macca. UYwmcno Asoraapo. Uzompomeccel.  YpaBHeHHWe| mecmupogarue,
MenneneeBa-Knaneiipona. 3akon JlansToHa. MonsipHas Macca npoeepka
cMecu domauinez2o




OcHOBHOE YpaBHCHUC MOHGKyJIHpHO-KHHeTH‘IeCKOfI TeOpUun
HUICaJIBHOI'O rasa.

Bapomerpuueckas ¢popmyna. Pactipenenenue bonpnmana.

PacrnipenesnieHre MONIEKy ra3a mo CKOpOCTIM
(pacnpenenenue Makcgea).

3a0anuUs

W neanpHblii ra3

Macca. Yucmo ABoraapo.

M3ompoueccel.

YpaBHenue Menneneepa-Kianeiipona.

3akoH /lanproHa. MomnspHas Macca CMecH.

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHIECKOH TEOpUH
WCANIBHOTO Ta3a.

BHyTpeHHsIs 3HepTrus HAeaIbHOrO Ta3a.

CpenHsist KBagpaTHIHAS CKOPOCTb.

Bapomerpudeckas ¢popmyna.

Pacnpenenenue bonpumana.

Pacnipenenienne MoJeKyl raza Mo CKOpOCTSIM (pacrpeeneHue
Makcgenna).

2. OddexktuBHBI gUaMeTp W cedeHWE MONEKYIbl. CpemHss Onpoc,
JUIMHA mecmuposarue,
CBOOOTHOTO ITpo0era 1 YHCIIO CTOIKHOBEHHH. Bakyym. npoegepka
SIBneHns mepeHoca B oomaunezo
razax Hudpdysus B razax. 3akon Ouka. BHyTpeHHee TpeHUE. 3a0anus
®opmyna Herorona
TennonpoBogHoCcTh. 3akoH Dypre.
3. Pabora rasza. IlepBelii 3akOH TEPMOAMHAMUKA U  €rO Onpoc,
MpUMEHEHUE K U30IpOoIieccaM. mecmuposanue,
nposepka
TennoeMKoCTh U€aIbHOTO Ta3a. oomaunezo
YpaBuenue Maiiepa. 3a0anus
TepmoHaMuKa Anuabatnyeckuii iporecc. [lomuTpornuueckuii mporece
OHntponus. Bropoil 3akoH TepmoauHamMuku. TpeTuil 3akoH
TCPMOANHAMUKU. Pacuer usmeHeHus OHTPOINHKHU B IIPOIECCaAX
HICAaJIbHOI'O ra3da, Ipu Harp€BaHuu M IJIaBJICHUN
TermoBass wmammua. [{ukn  Kapuo. Teopemsr  Kapwo.
XosoauiabHas MalluHa.
4. Peanbupie ra3pl.  Kpurmueckoe cocrosHHe. YpaBHEHHE Onpoc,
Bannep-Baanbca. Dddexr xoyist — TomcoHa. DHTabIUSL. mecmuposanue,
nposepka
domauinezo
Kunxoctu. Coboxnas sneprus. [IoBepxHOCTHOE HATSKEHUE. 3a0anus
VYcnoBus paBHOBECHS Ha TIPaHULE ABYX JKMIKOCTEH W Ha
PeanbHble ra3sbl, rpaHUIle KHUAKOCTb — TBepmoe Teno. CmauduBaHue,
KHUIKOCTU U TBEP/bIE HECMayuuBaHUE.
Tena
JlaBneHne 1oA MCKPHUBIEHHOM IIOBEPXHOCTBIO JKUAKOCTH.
®opmyna Jlamnaca. KanunnsgpHsie SBIeHUS.
Kpucramnmuueckue T1BEpABIE Tena W HX TEIIOEMKOCTb.
@azoBble MEPEXOAbl IEPBOIO M BTOPOr0 poOAa. YpaBHEHHE
Krnaneiipona — Kiaysuyca. Jlnarpamma cocTosiHUH.
2.3.2 3aHsTHSI CEMHHAPCKOr0 THNA (MPAKTHYeCKHe 3aHATHS)
Ne HaumenoBanue pazznena TemaTuxa sanATHA/paboT dopMma TeKyLIEro
(Tembl) KOHTPOJIA
1. MonexynsapHo-kuHeTHYeCKas Teopua. Monbs. MonsapHas Pewenue 3adau




2. O dexTrBHBIE TUAMETP U CEUEHHE MOJICKYJIBI. Pewenue 3a0au
Cpennsist imHa cBOOOTHOTO ITPOOETa M YUCIIO CTOIKHOBEHHUH.
SIBneHus nepeHoca B Bakyym.

rasax Juddysns B razax. 3akon duka.

Buytpennee tpenne. ®opmyna HeroToHa.

TennonpoBogHoCTs. 3aK0H Dypbe

3. Pa6ora raza. [1epBbIii 3aKOH TEPMOIUHAMHUKH U €TO Pewenue 3a0au
MIPUMEHEHHE K U30IIPOLIECCAM.

TennoeMKocTh UeaIbHOTO Ta3a.

YpaBuenue Maiiepa.

AnmabaTHYeCKHiA TIPOIIeCC.

[Tonutpomnuueckuii mpouecc.

TepMonuHamuka OHntponusa. Btopoil 3akoH TepmoauHamuku. Tperuil 3akoH
TEPMOJIUHAMUKH.

Pacuer u3MeHeHMs SHTPONUU B MpoOLECCaX UAEaTbHOTO

raza (npu mocrossHHbiXx P, V, T, Q), npu HarpeBaHuu u
TUTaBJICHUH.

Hukn Kapuo. Teopems! Kapno. XonoaunbsHast MalyHa.
Pacuers! KI1/I pa3nu4HbIX UKIIOB.

4, Peanbuele raszel. Kputndeckoe cocrosHue. YpaBHeHue Ban-| Peuwenue 3adau
nep-Baanbca.

Kuaxoctu. IIoBepXHOCTHOE HATSKEHUE.
IToBepXHOCTHO-aKTHBHBIE BEIIECTRA.

VYcnoBus paBHOBECHS Ha TPaHUIIE JBYX KUAKOCTEH U Ha
TpaHHILIEe )KUAKOCTh — TBEPAOE TEJIO.

JlaBrneHre MOX HMCKPUBICHHOM IOBEPXHOCTBIO JKUAKOCTH.
®opmyna Jlamnaca.

Kanunsiper.

Teepasbie Tena. [ledexTsl B kpucTayax.

TennoeMKoCTh TBEPABIX TeI.

ArperatHble cocTosiHMs BelectBa. (Da3oBble MEpEXO/bl
mepBoro M BTOporo poja. YpaBHenue Kiameiipona —
Knaysuyca. JlnuarpaMmma COCTOSHHIA.

PeanbHbIe Ta3bl,
JKUJIKOCTH U TBEpAbIC
Tena

3amura nmabopatopHoit padotsl (JIP), Bemmonanenue kypcoBoro npoekra (KII), kypcoBoii
pabotsl (KP), pacuerHo-rpadmueckoro 3amanus (PI'3), manmucanue pedepara (P), acce (9),
kosutokBuyM (K), rectupoBanue (T) u 1.11.

[Ipy  wu3ydeHMM  OUCHUIUIMHBI ~ MOTYT  TNPUMEHATCS  DJIEKTPOHHOE  OOy4eHHE,
JTUCTAaHITMOHHBIE 00pa3oBaTeIbHbIC TEXHOJIOTHH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
HE TPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-MeTOAMYECKOI0 00eceyeHus: AJIsl CAMOCTOATEIbHOH PadoThl
o0yvyamuxcst Mo AUCHHUILINHE (MOIYJIIO)

[lepedyens yueOHO-METOAMYIECKOTO 00ECIICUCHUS TUCIIUIUINHEI T10

Ne Bug CPC BEITIOTHEHHIO CaMOCTOSTENIEHONW PabOoTHI
1 CamocrostenbHoe  (Meroauyeckue YKa3aHus 10 OpraHu3alud ayJUTOPHOM U
U3Y4YEHHUE Pa3[eiOB, |CaMOCTOSATEIBHON paoor, YTBEpKJICHHBIE kageapoi
CaMOIIOATOTOBKA TEOpeTHYECKOH  (PU3MKM M  KOMIBIOTEPHBIX  TEXHOJIOTHUH,
(mpopaboTka u npoTtokos Ne 9 ot «14» mapta 20171
MIOBTOPEHHUE

JEKIMOHHOTO MaTepuana
Y MaTepuasa yueOHHKOB
1 y4eOHBIX TOCOOUH,
MOATOTOBKA K




1a00paTOPHBIM U
MPAKTUYECKUM
3aHATUAM,
KOJUIOKBUYMaM U T.J1.)

2 |TloarotoBka K TekymieMy MeTOAMYeCKHEe  PEKOMEHIAlMM Uil TMOArOTOBKH K
KOHTPOJIIO IPAKTUYECKUM, CEMUHApPCKUM U J1a0OpaTOPHBIM 3aHATHUSM,
yTIBEpXACHHbIE  Kadenpoil  TeopeThyeckodl (UMK U
KOMIBIOTEPHBIX TEXHOJIOTUH, mpoTtokodl Ne 9 ot «14» mapra
2017r

Y4eOHO-MeTOAMUECKNE MaTepHualibl s CaMOCTOSITENbHON padoThl oOydarolmuxcs H3
YHUCJIa UHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npepocrapisitoTcst
B (hopMmax, alanTUPOBAHHBIX K OTPAHWYCHHSM UX 3[0POBbBS U BOCIIPUATHS HH(DOPMAITHIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIe4YaTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B nieyaTHOM opme Ha s13b1ke bpaiis.

JInst AL ¢ HapymeHus MM CITyXa:

— B IIeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSMU OTIOPHO-JBUTATEeNIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina.

JIaHHBIM TepeuyeHb MOXKET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
00yJaronuxcs.

3. OOpa3oBaTejibHbIEe TEXHOJOTHH, NMPUMEHsieMble MPH OCBOEHHH IUCHMILIHHBI
(MoayJis1)

B xome wu3ydeHWs OUCHUIUIMHBI TPEAYCMOTPEHO HCMOJB30BAaHUE  CICAYIOITUX
00pa3oBaTEIbHBIX TEXHOJIOTHH: JICKIIUH, TNPAKTHYECKUE 3aHATHA, NpoOJIeMHOEe OOydeHue,
MOJTyJIbHAsI TE€XHOJIOTHS, MOJTOTOBKAa NMUCHMEHHBIX AHAIMTHYECKHX PabOT, CaMOCTOSATEIbHAs
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBI TOAX0J B paMKax IPEroJaBaHUsl JUCIUIUIMHBI peaTu3yeTcsi B
WCIIOJIb30BAaHUM HMHTEPAKTHUBHBIX TEXHOJIOTHMH M aKTUBHBIX METOJOB (MPOEKTHBIX METOJIHK,
MO3TOBOTO INTypMa, pa3dopa KOHKPETHBIX CHTYalldid, aHajlu3a IIearorHYecKux 3ajad,
MeJaroruyeckoro KCIepuMeHTa, UHBIX (OpPM) B COYETAHUU C BHEAYAUTOPHOU pabOTOH.

NudopmanrionHple  TEXHOJIOTUH, TPUMEHSEMble TIPU HU3YUYEHUU  JIUCHUIUIMHBL:
UCIOJIb30BaHWE  HH(OPMAIMOHHBIX  PECYpCOB, JNOCTYIHBIX B WH(GOPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu MHTepHeT.

AnantuBHbIe 00pa30BaTENbHbBIE TEXHOJIOTUH, IPUMEHSIEMBIC IPU U3YYCHHUH TUCIUTUIMHBI
— JUId JIMI C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBbS TMPEIYyCMOTpPEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4.0ueHOYHBbIE CpeIcTBA JUIA TEeKYLIero KOHTPOJs YCHeBAeMOCTH M IPOMEKYTOYHOI
aTTecTaluu

OneHouHble cpelcTBa MpeAHAa3HA4YEeHbl Ui KOHTPOJIS M OLEHKH 00pa3oBaTeIbHBIX
JOCTH)KEHUM 00ydaromMxcs, OCBOMBIIMX MporpaMmy ydeOHoON mucuuiuimael «b1.0.14.02
MonexynsipHasi pU3UKay.



O1eHOYHBIC CPEJCTBA BKIIFOYACT KOHTPOJIbHBIC MATePHAJIbl /I MPOBEACHUS TEKYIIEero
KOHTPOJIsI B (popMe OTUETOB IO J1abOpaTOpHBIM paboTaM U MPOMEKYTOYHON aTTeCTAIlUU B
(hopMe BOIIPOCOB K IK3aMEHY.

CprRTypa OLCHOYHBLIX CPEACTB NJIsA TeKVIIIei/i H l'lpOMC)KyTO‘lHOﬁ arrecranmuun

n/m

Kon 1 HaumeHOBaHue
HHJMKaTOpa
(B coorBeTcTBHH C 11. 1.4)

PesynbraTel 00ydeHust
(B cootBeTcTBHY C 11. 1.4)

HaunmenoBanue olieHOYHOTO CpC€ACTBA

Texymui KOHTPOJIb

IIpomexxyrounas
aTTecTalus

NOIIK-1.1. 3naer
(dbyHIaMEHTaIBHBIC
3aKOHBI TPUPOJIBI U
OCHOBHbIE (hU3HUIECKHE
MaTEeMaTHYECKUE 3aKOHbI
U METOJIbI HAKOTUTCHHUSI,
nepenay u 00paboTKH
uHbopMaLu

3Haer TEOpEeTUYECKHe
OCHOBBI, ITOHSITHS, 3aKOHBI
U METOJbl HMCCIEIOBAaHUN
MOJICKYJISIpHOW  (DU3HKH;
TPaHUIBl TPUMEHUMOCTH
(bu3ndecKkux Mojened u
TEOpUil,  UCIOJIb3yeMbIX
JUIL  ONHMCaHWs CBOMCTB
BEILIECTB Ha
MOJIEKYJISIPHOM YpOBHE
YMeeT npUMeHsITh 3aKOHBI
¢u3uKn  UIA  pereHus
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX 3aJ1ay.
Bnaneer HaBpIKAMU U
METOJ]AMHU pEIeHHUs 3a1a4
MO OCHOBHBIM pa3zjeiaM
MOJIEKYJISIpHOH U3HKH

KonTponbnas padora — 1o
TeMe, pa3aeny
Ompoc

Bonpoc nHa
sk3ameHe 1-4

HOIIK-1.2. Cnocoben
NPUMEHSTh  (U3UUECKHe
3aKOHBI U MaTEeMaTH4ECKU
METOABl A PELICHUS
3aJ]a4 TEOPETUYECKOro MU
HPHKIIAJHOTO XapaKTepa

3Haer aKTyaJlbHbIC
npoOJIeMbl MOJIEKYJIPHON
¢buzukw, ¢buzuky
BO3HUKHOBEHMS
CIIy4alHBIX IIPOLIECCOB U
ux MaTeMaTHYECKHe
MOJIENH

Ywmeer IIPUMEHATh
¢dusnueckue Monenu U
TEOpUH,  HCIONb3yEeMbIe
IUIT  OIMCAHHUSI CBOWCTB
BEILECTB Ha
MOJIEKYISIPHOM YPOBHE
Bianeer MeTOdaMH
peleHus
€CTECTBEHHOHAyYHbIX U
TEXHUYECKUX 3a7jad  Cco
CIIy4aiiHBIMU u
yCpEOHEHHBIMU
(uznaeckuMu
BENWYMHAMU

KontponbHas pabora — no
TeMe, pasaeiy
Omnpoc

Bonpoc na
sKk3aMeHe 5-8

HOIIK-1.3.
HaBBIKAMH
WCTIONB30BaHUS  3HAHUUI
¢U3MKH W MaTeMaTUKU
npu penreHnn
MPaKTHYECKUX 3a/1a4

Bnaneer

3HaeT OCHOBHBIC 3aKOHBI
MOIIEKYISIPHON (pr3uKH
Ywmeer TIPUMEHSTH
OCHOBHBIE 3aKOHBI
MOINIEKYISIPHON  (PU3HKH
ULt pemeHust
HMHKCHEPHBIX 3a/1a4
Bnaneer HaBBIKAMU
MIPAaKTHYECKOTO
HCTIONB30BAHUSA pu
peLIeHNN  MHXEHEPHBIX
3a/1ad OCHOBHBIX 3aKOHOM
MOJIEKYIISIPHOH (H3HKH

Kontponsnas pabora — mo
TeMe, pasaeiy
Omnpoc

Bonpoc Ha
sk3amene 9-12




HOIIK-2.2. Haxomutr #
KPUTHYECKH aHATU3UPYET
nH}popManuIio,
HEO0XOTUMYIO JULS
pelleHrusT  MOCTaBJICHHOH
3a/1auu

3Haer aKTyaJbHbIE
WH)XEHEpHBIE 3aJaud ¢
Y4ETOM SIBJICHUH,

U3y4aeMBIX B  OCHOBax
MOJIEKYIISIPHON (U3UKH

YmMmeer aHAJIN3UPOBATh
nHpopmanuro,
HEOOXOTUMYIO JUTS
pelreHus UHKEHEPHOU
3a1a4n

Brnaneer HaBBIKAMHU
aHaJm3a HHKEHEPHBIX

3a7lad C Y4ETOM SIBJICHUMH,
HU3y4aeMbIX B  OCHOBaX
MOJICKYJISIPHOU (DU3UKH

KonrponsHas pabora — 1o
TeMe, paszeny
Ompoc

Bonpoc Ha
sk3amene 13-16

NOIIK-2.2.
BHIOMPATh

Cnocoben
CIIOCO0OBI U

3HaeT crmocoosl U cpeacrBa
H3MepeHHﬁ 11 OLICHKH

KonTponbHas pabora — 1o
TEMe, pa3aeny

Bonpoc Ha
sk3amene 17-20

Pe3yNbTaTOB U3MEPEHUN

M3MEPEHHON BEIUYMHBI
Bnaneer MeTOodaMH
OLICHKU MOTPEIIHOCTH
PE3YJIbTaTOB U3MEPEHUN B
ABJICHUAX, W3Y4acMbIX B
OCHOBax  MOJIEKYJISIPHON
buznku

CpeAcTBa H3MEpeHuil U | sABIeHMH, wu3ydaemblx B | Ompoc
TPOBOJIUTH OCHOBaXx  MOJIEKYJISIPHON
JKCIIEPUMEHTAIIbHbIC Wzt
UCCIIEI0BaHUS Ymeer MPOBOJIUTH
M3MEpEeHUS BEITMIHH
Bnaneer MeTOoJdaMH
OLICHKH MOTrpCIIHOCTHU
HN3MEPACMBIX BCIWMYUH B
SABJICHUSAX, HU3YYAEMBIX B
OCHOBax  MOJIEKYJISIPHON
¢buznku
NOIIK-2.3. Brnaneer | 3HaeT crocoObl 00paboTku | KoHTponbHas paboTa — o Bormpoc Ha
criocobamu 00paOOTKM M | IKCHEPUMEHTATBHBIX TeMe, pa3zeny sk3amene 21-22
NPE/ICTABICHUSI pe3yJIbTaToB Omnpoc
NOJIYYEHHBIX JaHHBIX U | YMeer OLICHUBATh
OLIEHKH MOrPENIHOCTH | MOTPEIIHOCTh

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABLIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XapAKTEPU3YIOIIHUX ITAMBI
¢dopmMupoBaHus KOMIIETEHUIMH B Ipollecce 0CBOEHHUsI 00pa30BaTeJIbHOM MPOrpaMMBbl

IIpumepHbIii epevYeHb BONPOCOB M 3aaHU I

KoHTposbpHbIe BOIPOCHI AJIsl YCTHOTO OIpoca Mo pasjaenaM yueOHOM mporpamMmbl
Pasnen 1. UneanbHEblN ras.

AN DN B W=

. Kakue ¢usnyeckue Moenu UCnoab3yeT MOJIeKysipHas hpuszuka?
. Oxapakrepu3yiTe METO/Ibl OMTUCAHMS (PU3UUECKUX CHCTEM B MOJIEKYIISIpPHOH (U3HKe.
. Onuiure mpocTeniyro MOJeIb BEIIECTBA — UJICAIbHBIN ra3.
. UeM OTIIMYAIOTCS KPUCTAITUYECKHE Tela OT aMOP(HBIX?

. KakoB ¢u3udeckuii cMpIci MOCTOSIHHOM ABOraipo?

. B uém 3akimrouaeTcss MOJNEKYIIPHO-KMHETHUYECKOE TOJIKOBAHUE JJaBJIeHuUs ra3za?

7. 3anumunTe Bce (POPMYIbI TSl Fa30BBIX 3aKOHOB.
8. Ilouemy kosiebaTenbHasi cTeneHb cBOOOAbI 00NasaeT BABOE OOjbIIEH 3HEprue, yem

nocTymnaTenbHasi U BpauareiabHas?
9. Kakue ynpoieHus ienaiuch Ipy BeIBoAE OapoMeTpudeckoit popmyibi?




10. Kak MO>XHO TIPUOIM3UTENLHO OIEHUTH BBICOTY aTMOC(heph?

11. OObsicuure ¢usnueckuii cmeicn pacnpenenenus bonpimana. Kak cBsizaHo 310
pacnpenenenue u 6apomerpudeckas popmyna?

12. KakoB ¢usndeckuii CMbICT GYHKIIMH PACTIPEICIICHUS MOJICKYII IO CKOPOCTSIM?

Pa3nen 2. SIBnenus nepeHoca B rasax.

13. Yto Takoe BaKkyyM B TEXHUYECKOM CMbICIIE?

14. ITpuBenuTe NpuUMeEpHI UCMOIb30BAHUS BaKyyMa B TEXHUYECKUX YCTPOMCTBAX.

15. B uém cymHocTh sBieHUIl nepeHoca? KakoBbl OHM M INpPU KAaKUX YCIOBHUSAX
BO3HUKAIOT?

16. Tlouemy muddy3us >XUIKOCTEH MPOUCXOAUT 3HAYUTEIHHO MEIJICHHEE, YeM
maddysus razos?

17. Yrto naszwBaioT kodddunmenrom muddy3un (BI3KOCTH, TEIIONPOBOIHOCTH)? OT
KaKHX [TapaMeTPOB OH 3aBUCHUT JJIs Ta30B?

18. ITouemy Bo Bcex hopmynax Jiisl sIBJICHUM MepeHoca CTOUT 3HAK «MUHYC»?

19. Kak BSI3KOCTb Ta30B 3aBUCUT OT TEMIIEPATYPHI?

Paznen 3. Tepmoannamuka.

20. Pa3psicHUTE MOHATHE CTAIlMOHAPHOIO COCTOSIHMA. YUTO Ha3bIBAIOT 3aKpbITOM U
OTKpBITON cucTeMamu?

21. Yro Takoe BHYTPEHHSSI SHEPTHUS UICAIbHOTO Ta3a, U MPU KaKUX YCIOBUAX OHA MOXKET
U3MEHUTHCA?

22. JlaiiTe ompeneneHHUE TEIUIOEMKOCTH Tela W YACIbHOW (MOJISIPHOM) TEMIO0EMKOCTH
BEIIECTBA.

23. Touemy Temnoémkocts Cp 60ibie Termoémkoct Cy?

24. Y10 NMpOUCXOOUT C TEMIEPATypOW Tra3a, €Cilii OH PacCIIMpSAETCs MPHU IMOCTOSTHHOM
JaBJICHUU?

25. YTo mpOUCXOIUT € TEMIIepaTypo ra3a, €Clii OH paclIupseTcs: aaguabaTuiecku?

26. B gum3enpbHOM JaBUTATENE BO3AyX IOJABEPracTCss OUYEHb CHIBHOMY M OBICTpOMY
cxkatuto. s gero aTo aenaercs’?

27. Korpma coBepiraercst 00ipinas paboTa: MpU M30TEPMUUYECKOM HIIH aquabaTHuecKOM
pacipeHuu ra3a ot oobséma Vi 10 oopema Vo?

28. Ilouemy Bce peaibHbIE POIIECCH HEOOPATHUMBI?

29. Yro Takoe sHTponus? Kakas CBSI3b ASHTPOIUU CO BTOPHIM M TPETbUM 3aKOHAMU
TePMOJIMHAMUKHN? YKaKUTE CBA3b SHTPOIUHU C TEPMOIMHAMUYECKON BEPOATHOCTHIO.

30. MoskeT i SHTpOIUs YObIBATh: a) B 3aMKHYTOHM cHCTeMe; 0) B HE3aMKHYTO# cucteme?

31. OObsicHuTe padOTy TEIUIOBOM MAIWHBI, HCIOIB3Yd AUArpaMMmy LHUKIAYECKOTO
nporecca. 3a4eM TerI0BOM MallluHEe HY)KeH «XOJIOAMIbHUK»?

32. Iloyemy nBuWTraTtend BHYTPEHHETO cropaHusi umerotr Oosiee Bbicokuit KIIJ[, dem
MapoBbIE MAIIUHBI?

33. Kak wusmenurcs KIIJI nukna Kapho, ecnu Ttemmeparypbl HarpeBarenss H
XOJIOIMJIbHUKA OJTHOBPEMEHHO YBEIMYUTh (YMEHBIINUTD) HAa OAMHAKOBYIO Beanuuny AT?

34. Ha rpaduke mukina KapHo mokakuTe ydacTKH, Ha KOTOpPOM ra3 caM COBEpILaeT
paboTy, ¥ y4acTKH, Iie HaJ ra30M coBepinaeTcs paboTa.

35. Kakue KOHCTPYKIIMU «BEUYHBIX JBHUTaTENe» «CO3/IaHbD) MO 3aKOHAM MOJIEKYISIPHOM
buzuku?

Pazpnen 4. PeanbHble rasbl, )KMIKOCTH U TBEpP/bIE TENA.

36. O6bsicaute ¢ Touku 3perns MKT: a) BO3BMOKHOCT CxKaTHs TeNa Mo AaBJIeHueM; 0)
HEBO3MOXXHOCTh OECKOHEYHOTO C)KaTHsl Tell; B) pacHIMpEHUE Tela MpPU HarpeBaHUU; T)
pacTBOpEHUE COJH B BOJE; 1) TEKYUECTh KUIKOCTU U COXpaHeHue GOpMbI TBEPABIMU TelIaMHU.

37. YUeM OTAMYAIOTCS peaTIbHBIE Ta3bl OT UACATBHBIX?

38. U3 kakux npeanockuUioK BEIBOAUTCSA ypaBHeHUE Ban-nep-Baanbsca?



39. OObsICHUTE pa3IHyuue SKCIEPUMEHTAIBHBIX U30TEPM U U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baainbca.

40. YTo mpOMCXOIUT C HACHIIIEHHBIM MApoM: a) MPU yMEHBIIEHUH ero 00béMa; 0) mpu
YBEIIMYCHUH €T0 00bEMa; B) IPU MOHIKEHUH TEMIIEPATYPHI; T') TIPU MOBBIICHUH TEMIIEPATYPHhI ?

41. B KaKuX TEXHHUYECKUX YCTPONUCTBAX HCIIOJIB3YIOTCS METAaCTaOUIBHBIE COCTOSHUS?

42. MoxHO 1, C:)KUMasi BOASHOM nap npu temmeparype 150 oC, MIpEBPaTUTh €ro B BOY?
JlaiiTe rnosicHeHus.

43. KakoBa cymuocth 3pdexra Ixoyns — Tomcona? Korma on mosjoxxurteneH?
Otpunarenen?

44, Kak MO>XHO UCTI0I630BaTh 3P dext xoyns — TomcoHa st CKUKEHHS Ta30B?

45. Kak ONBITHBIM IyTéM ONPEenTh KO3()PHUIIMEHT MOBEPXHOCTHOTO HATSDKEHUS
KUJKOCTU?

46. Kakyro ’HJIKOCTh MO’KHO HAJIUTh B CTaKaH BbIIIE €ro Kpaén?

47. UYtro mnpomsonuio Obl € KUAKOCTHIO, HAIUTOM B COCYJ, HaXOJIAIIeHcs Ha
HCKYCCTBEHHOM CITyTHUKE 3emJin?

48. IloueMy y Bcex BEIIECTB MMOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEIMYEHUEM
TeMIIeparyphl?

49. Kuakue nexkapcTBa 4acTO OTMEPSIOT KarIIMH. SIBIISIETCS JIM 3TO JOCTATOYHO TOYHOM
Mepoii?

50. Yrto mpeacTaBistOT CcOOOW TOBEPXHOCTHO-AaKTHUBHBIE BEIIECTBA U TJ€ OHH
HCTOJIB3YIOTCS ?

51. OT 4ero 3aBUCHUT BBICOTA MOHATHS CMAYMBAIOIIEH )KUIKOCTH B Kanmuusipe?

52. VkaxnTte npuMepsl KaMWLISIPHBIX SBJICHUM.

53. Uem oTiMyarOTCsl KpUCTAJUIMYECKUE TeNla OT aMOpP(HBIX?

54. B uém 3axiro4aeTcs aHM30TPOIIHSI KPUCTAIIIOB?

55. Bce MeTamibl UMEIOT KPUCTAIMYECKYIO CTPYKTYPY, OJJHAKO CBOMCTBO aHU30TPOIIUHU
B MEXaHUYECKHX, TEIJIOBBIX M AJIEKTPUUECKUX SBJICHUSIX Y METAIOB HA MPAKTUKE MPOSBISETCS
o4eHb peako. [louemy?

56. Kak MOXHO KJ1acCU(PUIIMPOBATDh KPUCTAILIBI?

57. Kakast 3aBUCUMOCTh CYIIECTBYET MEX Ty KOdhPHUIIeHTaMU THHEHHOTO H 00BEMHOTO

pacmnpenusi? Kak e€ nokasars?

58. Uto Takoe «OMMeETaD» U TJIe OH MPUMEHSETCS?

59. Kak mnosyuuts 3akoH /[lromonra u IIth, HCHonb3ys KJIACCHYECKYI0 TEOPHUIO
TEII0EMKOCTH?

60. BemiecTtBO B 0JIHOM COCY/l€ HaXOIHUTCS B JKMIKOM U TBEPAOM cocTosiHuU. [louemy
IIpY HarpEeBaHUU ITOU CMecH e€ TemIepaTypa He MoJHIUMaeTcs?

61. Uem otnmuaercss a3oBbli mepexoj MEpBOro pojaa oT (pa3zoBOro mepexoja BTOPOTO
pona?

62. Ilpusenute npumepsl $Ha30BbIX MEPEXOI0B IEPBOTO U BTOPOTO POJa.

63. Ilouemy 3a camoJIETOM, JIETSIIUM Ha OOJIBLION BBICOTE, BOSHUKAET OOJAYHbIN ciie/?

64. Ilouemy BO BpeMsi CHEromnaja TeMieparypa Bo3yxa 0ObIYHO MOBBIIIACTCS?

65. O kakux (U3MYECKUX XapaKTepUCTHUKAX BEIIeCTBa MOXKHO Yy3HaTh M3 (a3oBOil
JrarpamMMbl COCTOSTHUS?

KoHnTpoabHbIe padoThI 10 pa3aesaM y4eOHONH AU CHHUIIIMHBI

KonTtponpHas padota 1. neanbHslii ras.

1. OneHure, CKOJIBKO MOJIEKYN BBl BJIbIXaeTe, €CIM MPH OJHOM BIOXe moiyrydaere 1 1
BO3/yXa.

2. Monekynbl rasa pacrnpesieieHbl 1Mo o0beMy B CpeaHeM paBHOMepHO. M3BecTHa
KOHIIeHTpauus Mojekys n. OIeHUTh CpeiHee paccTosiHUE <I> MeXly MOJIEKYIaMH.

3. B cocyne oosemom 1 M3 mipu Temmneparype 27 OC maxommTcst cMech JBYX UJEalbHBIX
raso: 10 monexyn kucmopoa u 2 Mous Bogopoa. HailTi aBieHue cMecH rasos.



4. Ilonaras Temrieparypy BO3/ayXa, MOJSIPHYIO MacCy M YCKOpPEHHE CBOOOIHOTO TaJICHHS
HC 3aBUCAIIMUMHU OT BBICOTHI, ONPCACINTH, Ha KaKOU BBICOTE Haa YPOBHEM MOPS IJNIOTHOCTH
BO3JlyXa MEHBIIIE CBOETO 3HAYCHHUsS Ha YpOBHE Mops B 2 pa3a. Temmeparypy BO3ayxa MPUHATH
paBHoi 0 oC.

5. Kakas cpennsas sHepruss <E> npuxoauTcs B COCTOSIHUM TEPMOJUHAMHYECKOTO
paBHOBecHs TIpu Temmepatype T, — B COOTBETCTBHH C KJIACCHYECKUM 3aKOHOM
paBHOpacIpeneieHusi, —Ha OJHY: a) MOCTYNaTeIbHYI0 CTENeHb CBOOOABI; 0) BpamlaTelbHYIO
CTEIICHb CBOOO/IBI; B) KOJICOATECIILHYIO CTETICHb CBOOOIBI?

KonTtponesHast pabota 2. SIBjieHus nepeHoca B ra3ax.

1. Haittu koadpdunmenT nuddy3nn Bogopoaa Ipyu HOPMAIBHBIX YCIOBHSX, €CIIHA CPEIHSS
JUTMHA CBOOOHOTO TTpoOera MOJISKYIT TIPH 3TUX ycIIoBUsAX paBHa 0,16 MKM.

2. OnpeneNuTh CPeHIO0 JTHHY CBOOOJHOTO MpoOera MOJIEKYIT a30Ta MIPH TeMIIepaType
27 °C u maBrennu 300 IMa. JlnamMeTp MOJEKYIIbI a30Ta IPHHSTH PaBHBIM 0,3 HM.

3. Kakoe npeneinbHOE YMCIO MOJEKYJ ra3a JIOJDKHO HaxoauTes B 1 o™’ cepuyueckoro
cocyza, IuameTp Kotoporo paBeH 50 cM, 4TOOBI MOJIEKYNBI HE CTAIKUBAIUCH JPYT C APyrom?
JlnameTp MOJIEKyJbl ra3a NpUHATH paBHBIM 0,3 HM.

4. Yepe3 HMIMHAPUYECKUI METAJUIMUECKUN CTEp)KEHb MPHU Pa3HOCTH TEMIIEpAaTyp y €ro
koHIOB AT 3a 1 ¢ ocymectBisiercst nepenada KojndecTsa TemioTel 8 Jk. Kakoe xomnuecTBo
TEIUIOTHI OyzeT mepeaaHo 3a 1 ¢ uepe3 cTep’KeHb M3 TAaKOro K€ MaTepuaia U JUIMHBI, HO MpU
pasHoctu Temneparyp 2-AT u BaBoe OoJiblieM paanyce CTep>KHs?

5. MpeanbHbI Ta3 COBEPUIMI M30XOPHUYECKHUM MPOIIECC, B PE3yJIbTaTe KOTOPOTO €ro
JaBJIEHHE BO3pOcCyo B n pa3. Kak u Bo CKOJIBKO pa3 M3MEHUIIOCH CPEHEE YHCIO CTOJKHOBEHUN
Ka)XKJ0 MOJIEKYJIbI B €AMHUILY BPEMEHU?

Kontponsnas padota 3. TepmoanHaMuka.

1. Temmeparypa 1 Mo HIOEaNBHOTO Tra3a C HW3BECTHBIM IOKa3aTejaeM aauabdaThl 7y
noBeimaercss Ha AT mpu M300apuvYecKOM, M30XOPUYECKOM U aAuadaTHYeCKOM Ipolieccax.
Onpenenuth npupaiieHue BHyTpeHHen sueprun AU rasza ajist Bcex TpeX Ciay4daes.

2. HanncaTh ypaBHEHHE COCTOSIHUS )1 1 MOJIS MACAIbHOIO rasza B mepeMeHHbIX p,V u T,
€CJIM U3BECTHBI ero MoJisipHbie TeroemMkoct CP u CV.

3. Haiitu yaenbHyI0 TeIIOEMKOCTh KUCIopoia npu V = const.

4. CpaBHUTH KOJUYECTBA TEIUIOTHI, MOJIyd€HHBbIE Ta3oM Ipu uzoxopuueckoMm (QV) u
nzobapuyeckom (QP) moBbllIeHMHM €ro TeMIepaTypbl Ha OJHY U Ty ke BenuuuHy. OTBeT
000CHOBATE.

5. BuIpazuTe MOJIApHYH H300apuyecKyro TerioeMkocth CP  uepe3 W3BECTHBIN
MoKasaresb aquadatel .

KonTtposnpHast padota 4. PeanbHble rasbl, )KHJIKOCTH U TBEP/IbIE TEA.

1. Onenure, Kakyl0 NMPUMEPHO TOJIIMHY HMMeN Obl CIOH XKHUJIKOTO BO3/1yXa Ha 3€MHOMN
MOBEPXHOCTHU MPHU OXJIAXKJICHUH 3eMJIM U KOHJICHCALMU BCEro Bo3ayXa?

2. Ilpu moxwseme W3 BOJABI MPOBOJIOYHOM pamMKu oOpa3yercsi IUIEHKa MIMPUHOM 5 cM.
Omnpeznenure MUHUMAIbHOE 3HAYEHHWE CUJIbI, NPHIIOKEHHONW K paMKe, IpU KOTOPOH MOXKET
IIPOU30MTH Pa3pbiB BOASHON miieHKH. KoahdHIMeHT MOBEpXHOCTHOIO HATSDKEHMs BOJbI PaBEH
0,07 H/m.

3. Kak MOHO niepeBecTH HaChIIEHHBIH Map B HEHECHIIEHHBII?

4. Bo ckombko pa3 n (n = V,/Vi) crienyer yBeTUUUTh M30TEPMHUYECKH 00BEM V MoOJel
U7eaIbHOT0 rasa, 4ToObl €ro SHTPONHUS UCTIbITaIa IpupameHue AS?

5.Cnoii nps1a TomuuHoM 4,2 cM nmeet temnepatypy 0 °C. Haitru MUHHUMAJIBHYIO TOJILUHY
CJIOS1 BOJIbI, KOTOPYIO HYXHO HaJIUTh Ha JIeJ], 4TOObI Bech JieA pacTasi. HauanbHas Temneparypa
Bozbl 33 °C. [ToTepsimu TEMIOTH MpeHEeOpEYb.



3aueTHO-IK3aMeHAIMOHHbIE MATepHAJbl I NPOMEKYTOYHON  aTTecTaluu
(3x3amen)

1. 3akonsl upeanpbHOrO Tra3a. BwiBon ypaBHeHusi MenneneeBa-Kmaneiipona. 3akoH
Asorazapo. M3omporneccs (popmynsl u rpadukn). BeiBon 3akona Jlansrona. MomsipHast Macca
CMECH.

2. JlaBnenue raza. BoiBoi OCHOBHOTO ypaBHEHHS! MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU
UJIealIbHOTO ra3a. @PopMyJibl BHYTPEHHEN SHEPTUU UACATBHOIO ra3a U CPEAHEN KBApaTUUHON

ckopoctu. Pacnipenenenue 3HEpruu 1Mo CTEIEeHsIM CBOOO/IbI.

3. BeiBox Oapomerpudeckoit (opmynbel. BeiBon pacripenencaust bonbpivana. OnbiT
[Ieppena no onpenenenuto yrciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI Trasza IO CKOpocTsMm (pacmpeaeneHue Makcpeia).
duznyeckuil cMbIci (QYHKIMM pacnpezeneHus. YciaoBue HopmMupoBku. Hambonee BeposiTHas
CKOPOCTh U 3Hau€HUE (PYHKIUU pacrpeneseHus Npu 3To ckopoctu. OyHKIUS paclipeneaeHus
JUISL OTHOCUTENBHON CKOPOCTH. Y CIIOBUS CYIIECTBOBaHUS aTMOC(EPHI IJIaHET.

5. D¢ dexTuBHBIE TUaMETP U ceYeHHE MOJIEKYJbl. BbiBoa dhopMyn 1i1s cpeHel JIuHbI
CBOOOJHOTO IpoOera u uncia CTOJIKHOBEHUH U OLIEHKA MOPSAJIKa ATHX BEIUYUH. Bakyym.

6. SBnenmus mepeHoca. Juddy3us B razax. 3akon @Duka. Pacuer xosrddunmenta
camoauddy3uu.

7. Buyrpennee tpenue. ®dopmyna Hserotona. KuHemaTumueckas W JWHaMuyecKas
Bsi3kocTU. TermmonpoBoaHOCTh. 3akoH Dyphe. CBsi3b MeX Ty Ko uimeHTaMu nepeHoca.

8. BHyTpeHHss sHeprust Kak (QyHKUMs cocTosiHuA. [lepBblif 3aKOH TEepMOJWHAMUKH U
€ro pasjauuHbie GopMyIHpoBKHU. BriBoa dopmynbl mis paboTel rasza. [IpumeneHue mepBoro
3aKOHA TEPMOJMHAMUKH K U30IIpOIIECCaM.

9. Knaccuueckass Teopusl TEIUIOEMKOCTH HCaIbHOrO raza. MossipHas W yjelibHas
TEIUIOEMKOCTU U CBS3b MEXAY HUMHU. Termo€MKOCTH MpU MOCTOSIHHOM JIaBJIEHUU U OObEMe.
BriBon ypaBHeHust Maiiepa u mokazarens aguadatsl. DU3UYECKUN CMBICIT Ta30BOM MOCTOSTHHON
R.

10. AmmabGaruueckuii mporiecc. BwiBom Tpex dopmyn s amuabatel. CpaBHEHHE
annabaTUYecKoro M M30TepPMHUYECKOro mporeccoB. BuiBog dopMyn s paboThl rasza mnpu
aanabaTUyecKoM IpoIecce.

11. TMomutponmyeckuii mporecc. YacTtHple cinydan. BwiBox (GopMysbl MOJTUTPOIIBI.
BriBog yacTHBIX (pOpMYIT U3 ypaBHEHHSI TOJIUTPOTIHI.

12. O6paTumble 1 HeOOpaTuMbI€ Tpoliecchl. [ToHATHE SHTPOTUHM TEPMOIUHAMHYECKOM
cuctembl. CBolicTBa 3HTponuu. Btopoil 3akoH TepMoauHamuku. Popmyna bosbivana.
[Topsimox u OGecrnopsiiok B mpupoie. TpeTuil 3akoH TepMoAMHAMUKH. Pacuer koimdecTBa
TEIIOThI YEPE3 SHTPOIIHUIO.

13. PacueTr u3MeHeHHUs SHTPOMHH B MPOIIEcCax UICANbHOrO ra3a (Mpu NoCTOsHHBIX P, V,
T, Q), npu HarpeBaHUM U TIABJICHUU.

14. Iuxuaeckue nporecchl. TernoBas mamuHa. [ukn Kapao B koopaunatax (P, V) u
(T, S). BeiBog gopmynst KIT/I. Teopemsr KapHo. Paznuunbie hopMyaupoBKH BTOPOTO 3aKOHA
TePMOJUHAMUKH. XO0JIO0IUIbHAS MAlIMHA.

15. Peanwnble raszel. M3otepMmbl peanbHOro rasa. Haceimennsiii map. Kputuueckoe
cocrosinue. Kpurtnueckue napameTpsl.

16. VYpaBHenue Ban-gep-Baanbca mis 1 mong u v Moseid. PU3MUECKHIT CMBICT
MOCTOSIHHBIX BaH-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeTtacTaOuinbHBIE COCTOSIHHSL.
Buyrpennss oHeprus rasa Ban-nep-Baanbca.

17. Dddexr Jxoyns — Tomcona. Pusmueckas CcymHocTb. JuddepeHnuanbHbIit
kodpuuuent Jlxoyns — Tomcona. JuddepeHunanbHblii M UHTETpadbHBIA 3D QEKT.
Ouranenus. Temneparypa UHBEpPCHH.



18. CpoOomnasi n»Hepruss kak (QyHKOHS cocTOsHHS. Tpu GopMyaupoBKH Aist
koa(¢uimenTa moBepxHocTHOrO HaTshkeHus. OmbiT [lnato. 3aBucumocts Ko3dduirenTa
MOBEPXHOCTHOTO HATSHKEHUS OT psina (hakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VYcnoBus paBHOBECHS Ha TpaHUIE JBYX JKUIKOCTEM M HA TIPAaHULE XUIAKOCTb —
TBepaoe Teino. Kpaesoit yroa. IIpumepsl cMaunBaHus U HECMAYUBaHUS.

20. JlaBneHue MOJ MCKPUBIEHHOW MOBEPXHOCTBIO KHUAKOCTU. BpIBOI Qopmysibl
Jlarnaca. Yactaeie cirydan. Kanumsipel. BeiBo popMyITel o HATHS )KUAKOCTH B KalTUILISAPE.

21. Cummerpusi kpuctauioB. 4 Ttuma KpuctauioB. JledekTsl B KpHCTaiax.
Knaccuueckass Teopusi TEIIOEMKOCTH TBEPABIX Tell: 3aKOHbI Jtomonra u Iltm u Ixoyns —
Komnma.

22. ®aza. PazoBoe paBHOBecue. da3oBble Mepexoibl MEPBOIO U BTOPOrO poja.
[Momumopdusm. VYcinoBus KuneHHs, IUTaBIeHHs, cyOnumanmu. YpaBHeHue Kianeiipona —
Knaysuyca. Tpoiinasa Touka. J[narpamMmma cOCTOSIHUM.

Kpurtepuu onenuBanus pe3y/ibTaToB 00y4eHuUs:

Oyenxa Kpumepuu oyenusanus no skzameny
Buvicoxuii  ypoeenv «5» | oyeHky «omauyHo» 3aciyxicusaem CmyoeHm, OC80USWIUL 3HAHUS,
(omauuno) YMeHUsl, KOMNemeHyuy u meopemuyeckuti mamepuan 6e3 npooenos;

BLINOIHUBWIULL 8Ce 3A0AHUS, NPEOYCMOMPEHHble YYeOHbIM NIAHOM
H4 BbICOKOM KA4eCmEeHHOM YpOoeHe, NpaKmuieckue HasblKu

npogheccuoHanbHoco npuMeHeHUs 0CB0EHHBIX 3HAHUL
cghopmuposatnbi.
Cpeonuii  ypogenv «4» | OyeHKy — «xopowlo»  3aciyxcueaem — CmyoOeHm, — HPaAKmuyecKu
(xopouio) NOHOCMbBIO  OCEOUBWIUL  3HAHUA,  YMEHUs, KOMHemeHyuu u

meopemuuecxuﬁ mamepuai, yll€6l-lble 3a0anus  He OYEHEHbI
MAKCUMATIbHBIM ~ YUCIIOM 661]1]106, 6 OCHOBHOM cqbopmupoeafz
npakmuiecKue HaeolKU.

Tlopozosbiil yposens «3» | OYeHKY «y0081emeopUmMeNbHOY 3ACLYHCUBAEM CIYOeHNM, YACMUYHO
(voosrnemsopumenvro) Cc npobenamu OCBOUBWIUL 3HAHUS, VMEHUs, KOMRemeHyuu u
meopemuyecKutl. Mamepuan, MHo2ue yyeOHvle 3a0anus Iudo He
BbINOJIHUL, AUOO OHU OYEHEeHbl HYUCIOM 0Oall08 OaUKUM K
MUHUMATbHOMY, — HEKOmopble  NpaKmuyeckue  HABbIKU  He

cghopmuposanwi.
Murumanvusiti  ypoGeHs | OYEHKY «HEYyOOBIeMBOPUMENLHOY  3ACIYHCUBAEN CMYOeHM, He
«2» 0CBOUBWULL 3HAHUS, YMEHUS, KOMNEMeHYuu U meopemuyeckull

(HeyOosiemeopumenvHo) | mamepuan, yueoHvle 3a0aHUs He 8bINOJHUI, NPAKMUYEeCKUe HABbIKU
He chopMUuposaHul.

OHGHO‘IHLIG cpeacrtsa i1 HMHBAJIMIAOB MW JIMI C OrpaHUYCHHBIMH BO3MOKHOCTAMHU
300POBbA BBI6I/IpaIOTC$I C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(i)I/BI/IquKI/IX 0COOEHHOCTEIA.

— IIpu H606XOI[I/IMOCTI/I HHBAJIMIAaM M JIMIaM C OI'PaHUYCHHBIMH BO3MOKHOCTAMU
3A0POBbs NPCAOCTABIIICTCA AOIMOJIHUTCIIBHOC BPEMA IJIS ITIOATOTOBKH OTBETA HA DK3aAMCHEC,

— IIpHU IPOBCACHUU MPOLUCAYPbl OLICHUBAHUS PE3YJILTATOB O6y‘IeHI/I$I HWHBaJIMAOB U JIUII C
OTpaHUYCHHBIMH BO3MOKHOCTAMU 3O0POBBA MIPEAYCMATPUBACTCA NCIIOJIB30BAHUC TCXHUYCCKUX
CpeacCTB, HCO6XOI[I/IMBIX UM B CBA3U C X UHIUBHUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— [Ipu HCO6XO,[[I/IMOCTI/I JJIA 06yqa}0m1/1xc;{ C OI'PaHUYCHHBIMU BO3MOXKHOCTAMHU 300POBbBA
U HWHBAJIMAOB IpoHecaypa OLCHUBAHHUA PC3YJIbTATOB 06Y‘ICHI/I}I IO JUCHUIINIMHE MOXCT
MMPOBOAUTHCA B HCCKOJIBKO JTAIIOB.

Hpouez[ypa OLICHUBAHUA PE3YyJIbTATOB 06yquI/151 HWHBAJIMJAOB U JIUI C OrpaHUYCHHBIMU
BO3MOHOCTSAMU 3J0POBbA IO JUCHUIIIIMHC (MOI[yJ'IIO) npeaycMarpuBacT IMpEeaOCTaBJICHUC



uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OTPAHMYCHHUSAM WX 3J0POBbS U BOCIPHUATHUS
UH(pOPMAIINU:

JUist UL ¢ HapyIIECHUSIMH 3pEHUS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM CIyXa:

— B miedaTHou (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B TiedaTHou (opme,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

5. llepeuenb y4eOHOI TuTEpPaTyphbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas 1urepaTypa

1. CaBenneB, U.B. Kypc o6melt ¢pusuku : yaedHoe mocodue : B 3 T. T. 1 : Mexanuka.
Monekynspnas ¢pusuka / CasenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuuy, B.A. Kypc obmieii ¢pusmku. MonekynspHas Gpusuka : yaeOHuk /
AnemikeBud B.A. - M. : ®USMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. MonekynspHast ¢pusnka : yueonoe nocobue / A.K. Kuxoun, N.K.
Kukowun. - Cankr-IletepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpobumona T.U. Kypc dusuku : yued. mocodue s HHKECHEPHO-TEXHUIESCKUX
cnenuanbHocreii By3oB / T.W. Tpodumona. — M. : Akagemus, 2014,

6. Upomos, N.E. 3agaun no obieii ¢pusuke : yueonoe nocoodbue / U.E. Upoos. -
CankrllerepOypr : Jlanb, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, M.B. CoopHHUK BOIIPOCOB U 3a/1a4 1Mo 00mieit pusuke : yuedHoe mocoodue /
N.B. Cagenbes. - 7-¢ uzn., crep. - CII6. : Jlans, 2016. - 292 c. -

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

5.2. [lepuoguyeckas Jureparypa
Vkazvigaromess  newamuvie  nepuoouyeckue uzoamus u3  «llepeunsi nevammvix
nepuooudeckux — uzoaumuil, xpawawuxci 6 ¢gonoe Hayunou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snexmpounvie nepuoouueckue u30aHus, C
VKa3auuem aopeca caima 371eKmpoHHOU 6epCuul JiCYpHALA, U3 6a3 OaHHbIX, 00CMYN K KOMOPbIM
umeem Kyol'y:
1. Bassl nanubeix kommnanuu «Mcet Beroy» http://dlib.eastview.com
2. DnekrponHnas oubamoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Beaymias napopmarronnas miarpopma Elsevier
https://www.elsevier.com/
4. Hayunas snekrponnas oubmmoreka (HOB) http://www.elibrary.ru/
5. U3Bectus BIcHIMX yueOHbIX 3aBefieHU. Pannodusnka.
6. WudopmaTtuszanus u cBsi3b
7. Ycnexu QpU3MUECKUX HAyK
8
9.
1

XKypnan skcriepuMeHTalIbHOM U TeopeTHUecKoi puzuku
ITucema B "XKypHan 3KCriepUMeHTaNbHON U TEOpeTHUecKON pU3UKN"
0. PannoTexHMKa U 3NIEKTPOHHUKA


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

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMeHHbIe MpodeccHoHAIbHbIE 0a3bl
JAAHHBIX U HHGOPMALIMOHHBbIE CIIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucteMbl (IBC):

1. OBC «;OPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ru» https://www.book.ru
4
5

. ODBC «ZNANIUM.COM» www.znanium.com
. ODBC «JIAHBb» https://e.lanbook.com

IIpodeccuonaibHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuaner uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas oudnauoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXMBBI BEAYIIUX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatgopme HaydHbIX xypHatoB HOUMKOH http://archive.neicon.ru
7. HaumonanmpHass »snekTpoHHass OuOmMoTeka (JOCTYyNm K DJIEKTPOHHOW OMOIHMOTEKe
mucceptaiuii Poccuiickoit rocynapcreennoit 6unobmmoreku (PI'B) https://rusneb.ru/
8. Tlpesumentckast oudarorexa um. b.H. Expuuna https://www.prlib.ru/
9. DOmnextponHas koyueknus Okchopackoro 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
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. "Jlexkropuym TB" http://www.lektorium.tv/
18. VumBepcurerckas nHpopmarrontas cuctema POCCHS http://uisrussia.msu.ru

arwnE

HNudopmanmoHHble ClIPaBOYHbIE CHCTEMbI:
1. KoncynberauT [lntoc - cipaBoyHasi mpaBoBasi cuctema (JOCTYIl IO JIOKAIbHOMN CeTH ¢
KOMIIBIOTEPOB OMOITHMOTEKH )

Pecypchl cBOOOIHOTO J0CTYNA:

1. AmepukaHcKkas mareHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKKUX auccepranui hitp://www.nlc-bnc.ca/thesescanada/

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

4, MUHHCTEPCTBO HAYKH M BhICIEro oopasoBanus Poccuiickoit denepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbhbiii mopran "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmarnmonnas cucrema "EnuHoe okHO JOCTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas xomtekuus nudpoBbIx 00pa3zoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexaepanbHBIN IEHTP HH(DOPMAIIHOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. TIlIpoekt ['ocymapcTBEHHOTO MHCTHTYTaA pyccKoro sizbika uMeHu A.C. [Tymikuna
"Oo6pazoBanue Ha pycckom" https://pushkininstitute.ru/;
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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/
http://fcior.edu.ru/
https://pushkininstitute.ru/

10. CnpaBovHo-uH(popMaIMoHHbIH TopTtan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKMX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapwu u sunukioneauu http://dic.academic.ru/;

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

14. 3akonomnpoekt "O6 obpazoBanuu B Poccuiickoit denepanun”. Bompocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHGOPMALMOHHBIE PecypChl

KyoI'Vy:

1. Cpena MoaynnbHOTO AUMHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX TIaHOB, y4eOHO-METOINIECKUX KOMIUIEKCOB, ITyOIUKAU 1
koHdpepenmwmii http://mschool.kubsu.ru/

3. bubnuoreka MHPOPMAIIMOHHBIX pecypcoB Kadeapsl HH(POPMALMOHHBIX
oOpasoBatenbHbIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB nokymentoB KyoIl'Y _http://docspace.kubsu.ru/

5. DOnexTpoHHBIE OOpa3oBaTeNbHbIE pecypchl Kadeapbl MH()OPMALMOHHBIX CUCTEM H
TexHojoruii B oOpazoBanuun KyOI'Y u HayunHo-merommueckoro >xypHasia "[IIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. Meronuyeckne yKa3zaHusi [1Jisi OOy4YAIIMXCA IO OCBOEHHIO JTHCHUILIMHBI
(MoayJisn1)

Jlexiusi sBisieTcs  OJHOM M3  (GOpPM H3Y4YEHHsS] TEOPETUYECKOro Marepualia 1o
JUCHUIIMHE. B Xo4€e JIeKHMOHHOTO Kypca MPOBOJIUTCA H3JI0KEHUE COBPEMEHHBIX HAYYHBIX
MOAXO0JI0B U Teopuil. B TeTpaau uisi KOHCIIEKTUPOBAHUS JEKIUNH HEOOXOAUMO MMETh MOJIs, TIe
M0 XOJy KOHCIEKTHPOBAHUS [IENAI0TCI HEOOXOJUMble TOMETKU. 3amucH JOJDKHBI OBITh
n30MpaTenbHbIMU. B KOHCIIEKTE MPUMEHSIOT COKpAIIEHUE CIIOB, YTO YCKOPSIET 3aIUCh.

Bompocsl, BO3HHKawOIME B XOJ€ JIEKIMHM, €CIM HE 3aJaHbl Cpa3zy, PEKOMEHIYETCs
3allUCBIBATh HAa MOJIAX M TII0CJIE€ OKOHYAHUS JIEKUMU OOpaTUThCS 3a pa3bsICHEHHEM K
npenojaBatento. HeobxoauMo akTUBHO paboTaTh C KOHCIEKTOM JIEKIMM: IOCIE€ OKOHYAaHUS
JIEKIUU PEKOMEHIYeTCs IIEPEYUTATh CBOU 3aIIMCH, BHECTU IONIPABKU U JOMOJHEHUS.

OnHUM U3 OCHOBHBIX BUJIOB JICATEIBHOCTH CTYJEHTA SIBJIETCS CAMOCTOSITENIbHAsA paldoTa,
KOTOpast BKJIIOYaeT B ce0s1 U3ydeHHe JIEKIIMOHHOIO MaTepualla, ydeOHUKOB M Y4€OHBIX TOCOOMI,
MOJATOTOBKM K BBITMIOJIHEHUIO JIAOOPATOPHBIX padOT U O(OPMIIEHUIO TEXHMYECKHX OTYETOB I10
HUM, a TaK JK€ IOJArOTOBKM K IPAaKTUYECKUM 3aHATHAM M3Yy4EHHEM KpaTKOH TEOpHHM B
3aJauHUKaXx M PpEHIeHWH JOMAIHUX 3aJaHuil. MeTroauka CcamMOCTOATENBHOM paboThI
IIPEIBAPUTEIIBHO PaA3bsACHACTCS INPENOAABATEIEM U B IOCIEAYIOLIEM MOJXKET YTOYHATBHCS C
Y4€TOM MHJUBHUYalbHBIX OCOOCHHOCTEN CTYAEHTOB. BpeMs u MecTo caMocTosTeNnbHOM paboTh
BBIOUPAIOTCA  CTYAGHTAaMH [0 CBOEMY YCMOTPEHHIO IUIAHHPOBAaHUE BpPEMEHM Ha
CaMOCTOSTENIbHYIO paboTy, HEOOXOJUMOI0 Ha M3y4€HHE HACTOSAIIEeH AWCLMILIMHBI, CTYyAEHTaM
Jy4llle BCEro OCYIIECTBISATH PABHOMEPHO HAa BECh CEMECTp, IpelycMarpuBas IpU 3ITOM
pEryJsipHOE MOBTOPEHUE MPOIIEHHOTO MaTepuaia.

CamocrosTenbHyto padOTy Haja AUCHUIUIMHONW clelyeT HayMHaTh C HM3y4eHUs
IIPOrpaMMbl, KOTOpas COJEPKUT OCHOBHbIE TpeOOBaHMs K 3HAHMUSAM, YMEHHUSIM U HaBBIKaM
oOyuyaeMbIx. O0s3aTeNBHO ClIeyeT BCIIOMHUTh PEKOMEHJIAIMK IpenojaBares, JaHHble B X0J1e
YCTaHOBOYHBIX 3aHATHI. 3aTe€M CIEAYEeT NIPUCTYNAaTh K U3yUYEHUIO OTACIBHBIX Pa3JelioB U TEM B
nopsjKe, Mpe1ycMOTpEeHHOM porpaMmoii. [losyduB npeacraBieHne 00 OCHOBHOM COJEpKaHUU
paszgena, TeMbl, HEOOXOAMMO U3yUMTh MaTepual IO TeMe, WU3JIOKEHHbIH B ydyeOHUKE.
I{enecooOpa3HO COCTaBUTh KPAaTKUH KOHCHEKT WM CXEMY, OTOOPa)KaloIIyl0 CMBICT U CBSI3H
OCHOBHBIX NMOHATUH JAHHOTO pasjesia U BKIIOUEHHBIX B HEro TeM (Wiu Oosiee MPOAYKTHBHO —
JIOTIOJTHUTH KOHCIEKT JIEKIIVH).

OO0s3aTenbHO ClleAyeT 3aluChiBaTh BO3HUKIIME BOMPOCHI, HAa KOTOPblE HE YIaloCh
OTBETUTHh CaMOCTOATENbHO. HeoOXoIuMO HM3y4uTh CIHMCOK PEKOMEHJIOBAHHOW JUTEepaTyphl U
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yOenuThcsi B €€ HaJMYUM B JIMYHOM TIOJIb30BAaHUHM WJIM B TOApA3JCICHHUAX OUOIMOTEKH B
OyMa)KHOM WJIH JIEKTPOHHOM BHJe. BCI0 OCHOBHYIO yueOHYIO TUTEpaTypy JKeIaTelbHO U3y4aTh
C COCTaBJICHUEM KOHCIIEKTa. UTeHue nmureparypbl, HE COIPOBOXKIAEMOE KOHCIEKTUPOBAHUEM,
MaJIo pe3yabTaTuBHO. e HarmcaHus KOHCIEKTa MO TUCIHUIUITMHE — CPOPMHUPOBATH HABBIKU I10
MIOKCKY, 0TOOPY, aHATU3Y U (POPMYIUPOBAHUIO YIE€OHOTO MaTepuaia. DTH HAaBBIKH 00s3aTeIbHbI
IUTS JTFOOOTO CIIEIMAJIICTa C BEICIIUM 00pa30BaHNEM HE3aBHCHMO OT BEIOPDAHHOTO HAIPABIICHUSI.

Hanucanue koHcneKkTa JOMKHO OBbITH TBOPUYECKUM — HY)KHO HE NEPENUCHIBATH TEKCT U3
HMCTOYHHUKOB, HO IBITaTbCS KPAaTKO M3JIaraTb CBOMMM CJIOBAMHU COJIEpXKaHUE OTBETA, IIPU 3TOM
MaKCHMAJIbHO €T0 CTPYKTYPHUPYs U UCIOJIb3Ysl CUMBOJIbI U YCIOBHBIE 0003HaueHus (B 3ToM Bam
IIOMOTYT BOIIPOCHl BBIHOCMMBIE Ha 3a4€THOE TECTUpPOBaHME U dk3ameH). KomupoBaHue u
3ay4MBaHME HEOCMBICIEHHOIO TEKCTa TPYAOEMKO M MO OOJbIIOMY CYETYy HE UMEET
MMO3HABATEIPHOW M TPAaKTHUECKOW IeHHocTH. [Ipum paboTe HaI KOHCIIEKTOM 00S3aTeTbHO
BBISIBJISIIOTCSA U OTMEYAIOTCSl TPYJIHBIE JUII CAMOCTOSATEIBHOIO M3YUYEHUSI BOIPOCHL, C KOTOPHIMU
YMECTHO OOpaTUThCSA K IMPENOoJaBaTeNI0 MPHU MOCEIIEHUM 3aHATUH U KOHCYNbTAalUH, JINOO B
UHUBUAYAIIbHOM HOPSIKE.

[Ipu uTeHun yueOHOM 1 Hay4YHOH JIUTEpATyphl HEOOXOIMMO BCEr/la CIEIUTH 32 TOUYHBIM U
MOJIHBIM MOHMMAHUEM 3HAu€HUsl TEPMUHOB M COZAEpKaHUS MOHSITHUM, UCIIOJIb3YEMBIX B TEKCTE.
Bcerpa crnenyer yrouHATh 3HAU€HHUS MO CIOBApsSM WM SHUUKIONEIUSAM, NP HEOOXOJUMOCTH
3aIUChIBATh.

B ocBoeHMH AMCHUIUIMHBI MHBATUAAMM U JUIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsl OOJIBIIIOE 3HAYEHHE KMEET HHAWBHyajdbHas y4deOHas paboTa (KOHCYJAbTAllUH) —
JOTIOTHUTENBHOE pa3bsiCHEHHE y4eOHOro MaTepuana.

WunuBuayanbHble KOHCYIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PAKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIyaNIU3allMi 00YYEeHHs U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTa
MeXAy INpernojaBaTeieM W O0O0y4arollMMCS WHBAJIWJIOM WM JUIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBBSI.

7. MaTepuajibHO-TeXHHYECKOe ofecredeHne Mo JUCHUIInHe (MOILYT10)

[Io Bcem Bumam yueOHOH [EATENBHOCTH B paMKax JUCIHUIUIMHBI HCHOJIB3YIOTCS
ayIUTOpUH, KaOWHETHl U J1abopaTOpUH, OCHAIIEHHbIE HEOOXOIUMBIM CHEIHAIN3UPOBAHHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM.

[Ipu 3anonHeHNH TaOIUIBI YYUTHIBATh BCE BUJbI 3aHATUHN, MPEAYCMOTPEHHbIE YUeOHBIM
IJTAHOM MO JJAHHOM TUCIUIUIMHE: JIEKIHH, 3aHATHSI CEMUHAPCKOTO TUIA (IPaKTUYECKUE 3aHATHUS,
nabopatopHble pabOThI), a TaKXKe KypcOBO€ NPOEKTUPOBAHME, KOHCYIbTALUU, TEKYIIUN
KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIHUIO.

HanmeHoBaHue cneruaibHbIX OCHAIIIEHHOCTh CIEUaIbHbIX [lepedeHp MUIIEH3NOHHOTO
THOMEIIEHNI IIOMEIEHUHN MIPOrPaMMHOTO 00ECTIEUeHHUS
Y4eOHbIe ayTuTOpUH IS Meobenb: yuebnas medenb IIporpammHoe  obecriedeHne B
MIPOBENEHUS 3aHATHH JIeKIMOHHOro | TexHudyeckue cpeacTBa O0yqIeHuUs: paMKax TporpaMMbl  KOMIAHUH
tuna 300C, 201C, 227C, 114C, 209 | sxpaH, IpOEKTOpP, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” TUTS
KOMITBIOTEPOB " CepBEpOB

Kyb6anckoro rOCyIapCTBEHHOT O
YHHBEpCHTETa H €ro (uiIMajoB,
AHTHBHpYCHAs 3ammmuTa
(m3mgeckux pabovnx CTaHIUH |
cepBepoB:  Kaspersky Endpoint
Security TUTS OnsHeca —
Cranpaptasenii Russian Edition.

Y4eOHbIe ayTuTOpUH IS Mebenb: yaeObnas medenb OmnepanmonHaas cucrema MS
TIPOBEICHUS 3aHSTHIA Texumueckue cpenacTsa ooydenus: | Windows.
CEMHUHAPCKOr'0 THIIA, TPYIIIOBBIX U | 9KpaH, IPOSKTOP, KOMIIBIOTED OduCHBII aKeT NPUITOKSHUH

WH/IUBH/YaJIbHBIX KOHCYJIbTAIINH, Oo6opyoBanue: MicrosoftOffice.




TEKYILIEro KOHTPOJISA U Cucrema MATLAB
IIpoMeKyTouHoU aTrecranuu 227C,

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

Hns camocTosATeNbHOW — paboThl  OOydaromMXCS — MPEeIyCMOTPEHBl  MOMEIICHUS,
YKOMIUICKTOBAHHBIC CHGIII/IaJII/I3I/IpOBaHHOI\/JI MG6CJII)IO, OCHAalIllCHHBIC KOMHI:IOTGpHOfI TEXHUKOH C
BO3MOXHOCTBIO ITIOAKIIIOYCHUA K CCTHU «I/IHTepHeT» 1 o0ecrieyeHuEM AOCTYyIIa B 3JICKTPOHHYIO

MH(POPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCUTETA.

HanmenoBanue nomMenienuii s
CaMOCTOSITETILHONW PabOTHI

OcHaIleHHOCTh TTOMEIICHUH IS
CaMOCTOSITEIILHOW PaOOTHI

HepequL JIMIOCH3UOHHOI'O
IporpaMMHOro obecrneueHus

o0yJaromuxcst o0y4arommxcst

INomerenue st caMocTosITeNbHON | Mebenb: yuaebHas meberns [lporpammuOe  oObecrieyeHHe B

paboThl 00yUaronMxcs (YUTATbHBIA | KOMIUIEKT — Ccrenuain3upoBaHHON | paMKax —MPOrpaMMbl  KOMITAHUH

3as HayuHoi OMOIHOTEKH) MeOeH: KOMITBIOTEPHBIC CTOJNBI Microsoft “Enrollment for
O6opynoBanue: kommbioTepHas | Education  Solutions” TUTSt
TEXHHKA C TMOJKIIOYCHHEM K | KOMITbIOTEPOB u CepBepoB
UHPOPMAIMOHHO- KybaHnckoro rOCyIapCTBEHHOTO
KOMM YHHUKAI[HOHHO¥ CeTH | YHHBEpCUTETa U ero (HIHaoB,
«HTepHeT» W JOCTyNIOM B | AHTHUBHpYCHas 3almra
JJNIEKTPOHHYIO  WH(OpMaNMOHHO- | (pM3UUECKHX pabo4MX CTaHIUK H
00pa3oBaTeIbHYIO cpeny | cepsepoB: Kaspersky Endpoint
o0pa3oBaTeNnbHOM opranuzanuy, | Security JUTSt Ou3Heca -
BeO-KaMepbl, KoMMyHuKauuoHHoe | Cranmaprtelid Russian Edition.
obopynoBanue, oOecrieunBaroIIee
JIOCTYII K cetn MHTEPHET
(mpoBoHOE coelMHeHue u
OecrpoBOJHOE  COEQUHEHHE  TI0

texdomorun Wi-Fi)

[omemenue i camocTosiTebHON | Mebenb: yueOHas MeOeb IIporpammuoe  obecrieuenue B
pa6oter obyuarormxcs (aya.207C) | KoMmiekT — crienuaiu3upOBaHHON | paMKax —MpOrpaMMbl  KOMITAHHH
MeOeIn: KOMITBIOTEPHBIE CTOJIbI Microsoft “Enrollment for
Oo6opynoBanue: kommnetoTepHast | Education  Solutions” Ut
TEXHHKa C MOJKIIOYEHHEM K | KOMIIBIOTEPOB U cepBepoB
nH()OpMALIMOHHO- Kybanckoro rocyapCTBEHHOT O
KOMMYHHKAI[HOHH O CEeTH | YHHBEpCHUTETa U €ro (HIHaJoB,
«/HTepHeT» M IOCTYIIOM B | AHTHBHpYCHas 3alIuTa
NIEKTPOHHYI0  HWH(OPManMOHHO- | Gu3MUeCKUX pabouuX CTaHIMH |
00pa3oBaTeIbHYIO cpeny | cepBepoB: Kaspersky Endpoint
oOpa3oBaTenbHOW  opraHu3zanuu, | Security IS omsHeca -
BeO-kamepbl, KoMMyHHKanoHHoe | CtanmapTHbiii Russian Edition.
obopynoBaHue, oOecrednBaroee
JOCTyHl K  CeTH  HMHTEpHeT
(mpoBomHOE COEIUHEHNE "u
OecrpoBOIHOE  COENMHEHHE IO

texaonorun Wi-Fi)




