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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;

OBJIQJICHUE HAaBBIKAMM U METOJaMH pelIeHUs 3aJady II0 OCHOBHBIM pa3jeiam
MOJIEKYJISIpPHON (PU3UKH;

pHOOpeTeHne yMEHHS  HCHOJIb30BaTh
€CTECTBEHHOHAYYHBIX U TEXHUUYECKUX 3a/a4.

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

Huctmmummna «b1.0.14.02 MounekynspHasi ¢pu3uKa» OTHOCUTCS K 00s3aTeNbHON YacTh
brnoka 1 "ucummmuael (Momynw)" ydeOHOTro IuiaHa HampasieHusi moarotoBku 11.03.04
DNEeKTPOHMKA U HAHORJIEKTPOHMKA HarpaBieHHOCTH "HTerpanbHas 31eKTpoHHKa, (POTOHHUKA U
HAHOXJIEKTPOHHUKA'"".

Hns  ycmemHoro ycBoeHus mucnuiuimHbl  «b1.0.14.02  Mounekynspras  pusuka
CTYHAEHTBl JOJDKHBI OO0MagaTh O0a30BBIMU 3HAHMSIMH U YMEHMSIMH IO MPEIIeCTBYIOIINM
mucuuiinHaM - «MareMmatudeckuii aHanusy, «MexaHukay, «AHaJIUTHYECKass TeOMETpUs u
JTUHEWHas anredpay.

«MounekynsipHas QU3UKa» CIY)KUT OCHOBOMU i MOHUMAaHMSI ClIEUUATbHBIX TUCIUILINH,
n3y4yaeMbix 1o HampasieHuo 11.03.04 DnexkTpoHHKa U HAHOZJEKTPOHUKA Kak B OakajaBpuare,
TaK M Jajee B Marucrparype W B acnupanType. CTyAEHT, OCBOMBIIMI JaHHBIA KypC,
MOJATOTOBJICH K  JICATENIBHOCTH, TpeOyrwmer  yriayoneHHoW — QyHaamMeHTanpbHOM U
po(hecCHOHAIBHON MOATOTOBKH, B TOM YHUCIIE K HAYYHO —HCCIIEI0BATENILCKOM, a IPU COYETaHUU
OCBOEHMS JOINOJHUTEIbHON 00pa30BaTeNbHOM NpOrpaMMbl IEAAroru4eckoro mnpopuias — K
[e1arOrMYeCcKON AeATeIbHOCTH.

Bug npomexyTouHOM aTTecTanyu: 3K3aMeH.

3aKOHBI (1)I/I3I/IKI/I JJIsL pemicHuA

1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHsI MO AMCUHUILIMHE (MOLYJIO),
COOTHECEHHBIX € INIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrpaMmMbl

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

Pe3ynbTaThl 00y4eHUs 10 AUCIUIUINHE
(3naem, ymeem, enadeem (HAGbIKU U/UIU ONbIN
OesimenbHoCmi))

Kox 1 HanmeHoBaHMe HHAUKAaTOpa™

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
NPUPOABI K OCHOBHBIE (DPU3HUYECKHE U
MaTeMaTHYECKUE 3aKOHBI

3HaeT TeOPETUUECKHE OCHOBBI, TOHATHSA, 3aKOHBI U METOZbI
HCCIIENOBAaHUN  MOJIEKYJISIPHOM ¢bu3nKy; TPAHULIBI
NPUMEHIMOCTH  (PU3WYECKMX  MOAeNe ©  TEeOpHi,
UCIIONB3yeMbIX JUISl OMNKCAaHMS CBOWCTB BEIIECTB Ha
MOJIEKYISIPHOM YPOBHE

YMeeT NpUMEHSATh 3aKOHBl (M3MKH  JUIA
€CTECTBEHHOHAYYHBIX M TEXHUUECKHX 3a/1ad.
Brnaneer HaBbIKaMH W METOAAMHU pEIIEHUS 3a4ad IO
OCHOBHBIM pa3ieliaM MOJIEKYISIpHOH (pr3nKn

pemeHus

HOIIK-1.2. CnocobeH NpUMEHSTh (QU3MUIECKUE
3aKOHBI 1 MaTeMAaTHYECKUE METOIBI VISl PeIICHHs
3aJa4  TEOPETHYECKOr0 W NPHUKIAJHOTO

3HaeT aKTyalbHBIE MPOOJEMBI MONCKYISPHON (QI3HKH,
(M3MKYy BO3HMKHOBEHHUS CIy4allHBIX MPOLECCOB U HX
MaTeMaTHIECKHE MOJICIH

Xapaxrepa-

YMmeeT NpUMEHATH (HU3HIECKHe
WCIIONb3yeMble ISl ONMCAHUs

MoaeCiIM U TCOpHH,
CBOICTB BCIOICCTB Ha




Pe3yabTaThl 00y4YeHUS 10 AUCIUIUTHHE
(3Haem, ymeem, gnadeem (HAGLIKU U/UTU 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 TNpHUMEHSATh OCHOBHBIE 3aKOHBI MOJEKYISIPHOU
(U3UKY 17151 peneHns MHKSHEPHBIX 3a7a4

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

OIIK-2 CnocoGeH caMoOCTOATEIbHO MPOBOAMTH JKCIIEPUMEHTAJbHBIE HCCIEJOBAHUA W HMCIOIB30BATh
OCHOBHBIC IIPUEMbI 06p360TKI/l " NMPEACTABJICHHUSA MOJTYYCHHBIX TAHHBIX

NOIIK-2.1. HaxoauT 1 KpUTHYECKH aHAIN3UpYyeT | 3HaeT akTyasjbHble MHXKCHEPHBIE 33a4H C YUETOM SIBJICHUH,
nHopmanuio, HEOOXOMUMYIO JJIsl pPEUIeHHs | W3y4aeMbIX B OCHOBAaX MOJICKYISIPHOW (H3HMKU
MOCTaBIIEHHOH 3aauu. Ymeer aHanu3upoBaTh WH(OPMALUIO, HEOOXOAMMYIO JUIS
pelleHNs HH)KEHepHOH 3a7auu

Brnaneer HaBbIKaMu aHanu3a MHXKEHEPHBIX 33/1a4 C y4ETOM
SIBJICHUH, M3y4aeMbIX B OCHOBaX MOJIEKYJISIPHOH (DPU3UKH

HOIIK-2.2. CrocobeH BbIOMpaTh CIIOCOOBI U
cpencTBa HU3MEPEHUI 51 IIPOBOJUTH
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, U3Yy4a€MBIX B OCHOBaX MOJIEKYJISIPHOM

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

MIOrPELIHOCTH PE3YJIbTATOB YMeeT olleHHBaTh NOrPEIIHOCTh U3MEPEHHOM BEIMUUHEI
Brnaneer MerogaMu OLIEHKM TIOTPEIIHOCTH PE3yIbTaTOB
U3MEPEHUII B  SIBICHUSX, M3Y4acMbIX B  OCHOBax

MOJICKYJISIpHON QU3MKH

*Buo unoexca uHOuKkamopa coomeemcmayem yueOHOMY NiaHy.

Pesynbrarhl 00ydeHHs 1O MUCHMIUIMHE TOCTHUTAIOTCS B PaMKaX OCYIIECTBICHHUS BCEX
BHUJIOB KOHTAaKTHOW W CaMOCTOSITEIbHOH pPa0OThl OOYydYalOUmIMXCS B COOTBETCTBHH C
YTBEPXKJICHHBIM YIE€OHBIM TIAHOM.

WuaukaTtopbl  MOCTIKEHUS  KOMIICTCHIIUH — CUMTAIOTCS
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOYUYCHUSI.

chOpMUPOBAHHBIMH  TIPU

2. CTpyKTYypa U coiep:KaHue TN CIUTIIUHbI

2.1 Pacnipenesienne TPya10éMKOCTH IMCIUILIMHBI 110 BHAaM 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 Marephaia 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 TBEPIbIC TEJIa 23 6 2 15
UTOIO no pazoenam oucyuniuivl 102 | 28 14 60
Kontpomns camocrosarenshoii pabotsr (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) dopmMma TeKyLero
(Temsr) KOHTPOJIA
1. MonekynspHo-KuHeTHUECKasgs Teopuss. Monb. MonspHas Onpoc,
Vb Hbiii ra3 macca. UYwmcno Asoraapo. Uzompomeccel.  YpaBHeHHWe| mecmupogarue,
MenneneeBa-Knaneiipona. 3akon [lansrona. MonsipHast 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 [lanpToHa. MomnsipHas Macca CMeECH.

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHIECKOH TEOpUH
WCANIBHOTO Ta3a.

BHyTpeHHsIs 3HepTrus HAeaIbHOrO Ta3a.

CpenHsist KBagpaTHIHAS CKOPOCTb.

Bapomerpudeckas ¢popmyna.

Pacnpenenenue bonpumana.

Pacnipenenienne MoJeKyln raza Mo CKOpOCTSIM (pacrpezeneHne
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 TepMmoauHamukHu. TpeTHil 3akoH
TCPMOANHAMUKU. Pacuer usmeHeHus OHTPOINHKHU B IIPOIECCaAX
HICAaJIbHOIO ra3da, Ipu Harp€BaHuu 1 MJIaBJICHUN
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. CmauuBaHue,
KHUIKOCTU U TBEP/bIE HECMayuuBaHUE.
Tena
JlaBneHne 1oA MCKPHUBIEHHOM IIOBEPXHOCTBIO JKUAKOCTH.
®opmyna Jlamnaca. KanunspHeie sBiIeHUS.
Kpucramnmuueckue T1BEpABIE Tena W HX TEIIOEMKOCTb.
@azoBble MEPEXOAbl IEPBOIO M BTOPOr0 poOAa. YpaBHEHHE
Knaneiipona — Kimaysuyca. JlnarpamMmma cocTosHUIA.
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. 3akoH Dypre

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.

JlaBeHre 1OM HMCKPUBJICHHON IOBEPXHOCTBIO JKHUAKOCTH.
®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 nmaboparoproi padotsl (JIP), Bemonnenue kypcoBoro mnpoekra (KIT), 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 y4e0OHO-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-MeToIMYeCKre MaTepHallbl JUISI CAMOCTOSITENIbHOM PalbOThl OOydaromuxcs H3
YHUCJIa UHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npepocrapisitoTcst
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM MX 37J0POBBS M BOCIIPUATHSI UH(DOPMALIUHU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIe4YaTHOU GopmMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B nieyaTHOM opme Ha s13b1ke bpaiis.

JInst AL ¢ HapymeHus MM CITyXa:

— B IIeYaTHOM opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSMU OTIOPHO-JBUTATEeNIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina.

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHI€HTa
00yJaronuxcs.

3. Oo0pa3oBarejibHbIe TEXHOJIOTHMH, NMPHUMeHsieMble NPH OCBOCHHH JUCHUNIHHBI
(MoayJis1)

B xome wu3ydeHWs OUCHUIUIMHBI TPEAYCMOTPEHO HCMOJB30BAaHUE  CICAYIOITUX
00pa3oBaTEIbHBIX TEXHOJIOTHH: JICKIIUH, TNPAKTHYECKUE 3aHATHA, NpoOJIeMHOEe OOydeHue,
MOJTyJIbHAs TE€XHOJIOTHS, MOJATOTOBKAa MHUCHMEHHBIX AHAIMTHYECKHX PadoOT, CaMOCTOsTEIbHAs
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBIN TOAX0J B paMKax MPErnoJaBaHHus IUCIUIUIMHBI pealn3yeTcs B
WCIIOJIb30BAaHUM HMHTEPAKTHUBHBIX TEXHOJIOTHMH M aKTUBHBIX METOJOB (MPOEKTHBIX METOJIHK,
MO3TOBOTO INTypMa, pa3dopa KOHKPETHBIX CHUTYalluid, aHajdu3a I[eJaroruyeckux 3ajad,
MeJaroruyeckoro KCIEepUMEHTa, MHBIX (OPM) B COUETAHUH C BHEAYTUTOPHOU pabOTOM.

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

AnantuBHbIe 00pa30BaTENbHbBIC TEXHOJIOTUH, IPUMEHSIEMbIE MTPH U3YUYECHUU AUCLIUTIITNHBI
— JUId JIMI C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBbS TMPEIYyCMOTpPEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4.0ueHOYHBbIE CpeIcTBA JUIA TEeKYIIero KOHTPOJS YCIeBaeMOCTH 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

HOIIK-1.1. 3naer
(dbyHIaMEHTaIBHBIC
3aKOHBI ITPUPOJIBI U
OCHOBHBIE (DU3UYECKHE U
MaTeMaTU4YeCKHe 3aKOHBI

3Haer TEOpEeTUYECKHe
OCHOBBI, ITOHSITHS, 3aKOHBI
U METOJbl HCCIIEeOBAaHUN
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
MaTeMaTHYECKUE METOMIbI
IS pelleHds  3ajad
TEOPETHYECKOTO u
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
peleHust
€CTECTBEHHOHAyYHbIX U
TEXHUYECKUX 3a7jad  Cco
CIIy4aiiHBIMU u
yCpEOHEHHBIMU
(uznaeckuMu
BENWYMHAMU

KontponbHas pabora — no
TeMe, pasaeiy
Omnpoc

Bonpoc Ha
sKk3aMeHe 5-8

HOIIK-1.3.
HaBBIKAMH
WCTIONB30BaHUS  3HAHUUI
¢U3MKH W MaTeMaTUKU
npu penreHnn
MPaKTHYECKUX 3a/1a49

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
pelleHusI  MOCTaBJICHHOMH
3a/1auu

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

U3y4aeMBIX B  OCHOBax
MOJIEKYIISIpHON (H3UKN

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 HOTPELIHOCTH
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 (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHUMH B Ipollecce 0CBOEHHsI 00Pa30BaTeJIbHOM NMPOrpaMMbl

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 Mojenu uCnoab3yeT MoJeKyisipHas puszuka?
. Oxapakrepu3yiiTe METO/Ibl OMUCaHUs PUZNIECKUX CUCTEM B MOJIEKYISIPHOU (Pu3mKe.
. Onuiure mpocTeniyro MOJeIb BEIIECTBA — UJICAIbHBIN ra3.
. UeM OTIIMYAIOTCS KPUCTAITUYECKHE Tela OT aMOP(HBIX?

. KakoB ¢u3udeckuii cMbICI TOCTOSTHHONW ABOTaapo?

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

7. 3anumute Bce (JOPMYIbI ISl 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 TIpUOIM3UTEIHLHO OIIEHUTH BBICOTY aTMochepsi?

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

12. KakoB ¢pusnueckuii cMbica QyHKIUN pacipeesieHus] MOJIEKYI 0 CKOPOCTsM?

Pa3nen 2. SIBnenus nepeHoca B rasax.

13. Yto Takoe BaKkyyM B TEXHUUYECKOM CMbICIIE?

14. ITpuBenuTe NpuUMeEpHI UCMOIb30BAHUS BaKyyMa B TEXHUYECKUX YCTPOMCTBAX.

15. B uém cymHocTh siBlieHMil mnepeHoca? KakoBbl OHM M IpH KaKUX YCIOBHAX
BO3HUKAIOT?

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

17. Yro wnazpBaroT KodpduuueHToM auddy3un (BI3KOCTH, TeIuonpoBoaHoctu)? Ot
KaKHX [TapaMeTPOB OH 3aBUCHUT JJIs Ta30B?

18. [Touemy BO Bcex dopmynax Juisl IBIEHUN MepEeHOCa CTOUT 3HAK «MHUHYC»?

19. Kak BSI3KOCTb Ta30B 3aBUCUT OT TEMIIEPATYPHI?

Paznen 3. Tepmoannamuka.

20. Pa3psicHUTE MOHATHE CTAIlMOHAPHOIO COCTOSIHMSA. YTO Ha3bIBAIOT 3aKpBITOM U
OTKpBITON cucTeMamu?

21. Yro Takoe BHYTPEHHSISI SHEPTHUsl UJCAIbHOTO T'a3a, U MPU KaKUX YCIOBUSX OHA MOXKET
U3MEHUTHCA?

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

23. Touemy Temnoémkocts Cp 60ibie Termoémkoct Cy?

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

25. YTo mMpoUCXOAUT ¢ TEMIIEpATypOil Ta3a, €ClIi OH PACIIUPACTCS aTuadaTHICCKH?

26. B gum3enpHOM aBUTATeNE BO3MYX ITOJABEPracTCs OYECHb CHJIBHOMY U OBICTPOMY
cxkatuto. s gero aTo aenaercs’?

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

28. Ilouemy Bce peaibHbIE POIIECCH HEOOPATHUMBI?

29. Yro Takoe sHTponus? Kakas CBsA3b SHTPONUHU CO BTOPHIM U TPETHbUM 3aKOHAMH
TePMOJIMHAMUKHN? YKaKUTE CBA3b SHTPOIUHU C TEPMOIMHAMUYECKON BEPOATHOCTHIO.

30. MoskeT i SHTpOIUs YObIBaTh: a) B 3aMKHYTOH cucTeMe; 0) B HE3aMKHYTO# cucteme?

31. OObsicnuTe padOTy TEIUIOBOM MAIIWHBI, HCIOJIB3YS JUarpamMmy LUKIMYECKOTO
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
XOJIOIMJIBbHUKA OJTHOBPEMEHHO YBEIUYUTH (YMEHBIINTh) HA OJUHAKOBYIO BenuunHy AT?

34. Ha rpaduke mukina KapHo mokakuTe ydacTKH, Ha KOTOpPOM ra3 caM COBEpILaeT
paboTy, M y4acTKH, Iie HaJ| ra30M coBepIaercs padoTa.

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)KaTus Tel; B) pacIIUpeHHe Tela IpPH HarpeBaHUU; T)
pacTBOpEHUE COJH B BOJE; /1) TEKYUECTh KUJKOCTH B cOXpaHeHHe (POPMBI TBEPIBIMU TEIAMH.

37. YUeM OTAMYAIOTCS peaTIbHBIE Ta3bl OT UACATBHBIX?

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



39. OObsICHUTE pa3INyue SKCIEPUMEHTAIBHBIX U30TEPM U U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baainbca.

40. Yto mpouCXOAMUT C HACBHILIEHHBIM [apOM: a) IPU YMEHBIIEHUU €ro 00béMa; 0) rnpu
YBEJIIMYEHUH €0 00bEMA; B) IIPU NOHUKEHUM TEMIIEPATYPHI; T') IPU MOBBILIEHUH TEMIIEPATyphI?

41. B KaKuX TEXHHUYECKUX YCTPONUCTBAX HCIIOJIB3YIOTCS METAaCTaOUIBHBIE COCTOSHUS?

42. MoxHO J11, C’)KUMasi BOASIHOM map npu temrepatype 150 oC, MIpEBPaTUTh €ro B BOY?
JlaiiTe rnosicHeHus.

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

44. Kak M0O>HO UCT0I630BaTh 3P dext xoyns — TomcoHa ajist CKUKEHHS Ta30B?

45. Kak ONBITHBIM MYTEM ONPECNIUTh KOIPPUIUEHT NOBEPXHOCTHOTO HATSHKEHUS
KUJKOCTU?

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

47. UYtro mnpowmsonuio Obl € KUAKOCTHIO, HAIUTOW B COCYJ, HaXOMsIICHcs Ha
HCKYCCTBEHHOM CITyTHUKE 3emJin?

48. IloueMy y Bcex BEIIECTB NMOBEPXHOCTHOE HATSDKEHHWE YMEHBIIAETCS C YBEIMYEHHEM
TeMIIeparyphl?

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

50. Yrto mpeacTaBistOT CcOOOW TMOBEPXHOCTHO-AaKTUBHBIE BEIECTBA U TJ€ OHH
HCTOJIB3YIOTCS ?

51. OT 4ero 3aBUCHUT BBICOTA MOJHATHUS CMAYMBAIOIIEH )KUIKOCTH B KamMuIsIpe?

52. VkaxnTte npuMepsl KaMWLISIPHBIX SBJICHUM.

53. Uem oTiMyarOTCsl KpUCTAJUIMYECKUE TeNla OT aMOpP(HBIX?

54. B uém 3axiro4aeTcs aHM30TPOINs KPUCTAIIIOB?

55. Bce MeTamibl UMEIOT KPUCTAIMYECKYIO CTPYKTYPY, OJJHAKO CBOMCTBO aHU30TPOIIUHU
B MEXaHUYECKHX, TEIJIOBBIX U JIEKTPUUYECKUX SBICHUSAX Y METAJUIOB Ha MPAKTUKE MPOSIBIIAETCS
o4eHb peako. [louemy?

56. Kak MOXHO KJ1acCU(PUIIMPOBATDh KPUCTAILIBI?

57. Kakast 3aBUCUMOCTb CYIIECTBYET MEX Ty KO DUIIMECHTAMU JIMTHEHHOTO U 00BEMHOTO

pacmnpenusi? Kak e€ nokasars?

58. Urto Takoe «OMMeETaDy U TJIe OH IPUMEHSETCS?

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

60. BemiecTBO B 0IHOM COCY/I€ HaXOIWUTCS B JKMIKOM U TBEPIOM coctosiHuu. [louemy
IIpY HarpEeBaHUU ITOU CMecH e€ TemIepaTypa He MoJHIUMaeTcs?

61. YUem otnmuaercst pa3oBbli mepexo] MepBoro poaa ot (a3zoBoro mepexoja BTOPOTO
pona?

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

63. Ilouemy 3a camoJIETOM, JIETSIIUM Ha OOJIBIION BBICOTE, BOSHUKAET 0OJIA4HbIN clief?

64. Ilouemy BO BpeMsl CHETroIaja TeMieparypa Bo3iyxa OObIYHO TOBBIIIaeTCA?

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

KonTpoabHbie padoThl 10 pa3aejaM y4eOHOH AMCIUIIIHHBI

KonTtponpHas padota 1. neanbHslii ras.

1. OneHuTe, CKOJIBKO MOJIEKYJ BBl BJIbIXAa€Te, €CJIM MPH OJHOM BJOXE moiydyaere 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
rasoB: 10 monexyn kucnopoa u 2 Moist Bogoposa. HaifTi naBieHue cMecr rasos.



4. Ilonaras Temrieparypy BO3/ayXa, MOJSIPHYIO MacCy M YCKOpPEHHE CBOOOIHOTO TaJICHHS
HC 3aBUCAIIMUMHU OT BBICOTHI, ONPCACINTH, Ha KaKoOM BBICOTE Haa YPOBHEM MOPS IJNIOTHOCTH
BO3/lyXa MEHbILIE CBOETO 3HAYCHHS Ha YpOBHE Mops B 2 pasa. Temmeparypy Bo3ayxa NMPHUHSTH
paBHoi 0 oC.

5. Kakas cpennsas sHepruss <E> npuxoauTcs B COCTOSIHUM TEPMOJUHAMHYECKOTO
paBHOBecusi Tpu Temmeparype T, — B COOTBETCTBHM C KJIACCHYECKHM 3aKOHOM
paBHOpacIpeeieHusl, —Ha OJHY: a) TOCTYHaTelIbHYI0 CTEleHb CBOOOIBI; 0) BpamiaTeslbHYIO
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 TIpoOera MOJIEKYJT IIPH 3TUX YCJIoBUsX paBHa 0,16 MKM.

2. OnpenenuTsh CPEaHIO UIMHY CBOOOTHOTO Mpodera MOJIEKYJ a30Ta MPH TeMIIepaType
27 °C u maBrennn 300 IMa. JlnamMeTp MOJEKYIIbI a30Ta IPHHSTH PaBHBIM 0,3 HM.

3. Kakoe npeneinbHOE YMCIO MOJEKYJ ra3a JIOJDKHO HaxoauTes B 1 o™’ cepuyueckoro
cocyza, quameTp Kotoporo paseH 50 cM, 4TOObI MOJIEKYJIbI HE CTAJIKMBAJINUCH JIPYT C JAPyrom?
JlnameTp MOJIEKyJbl ra3a NpUHATH paBHBIM 0,3 HM.

4. Yepe3 HMIMHAPUYECKUI METAJUIMUECKUN CTEp)KEHb MPHU Pa3HOCTH TEMIIEpAaTyp y €ro
koHIOB AT 3a 1 ¢ ocymecTBisiercst nmepenada koyqndectsa TernoTsl 8 [x. Kakoe kommdecTBo
TEIIOTHl OyZeT mepeaaHo 3a 1 ¢ uepe3 cTep)KeHb M3 TAaKOro e 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 BO3pOcio B h pa3. Kak u BO CKOJIBKO pa3 U3MEHUJIOCH 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, H30XOPUYECKOM M aauadaTH4ecKOM Ipoleccax.
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 yJenbHYyI0 TeIIOEMKOCTh KUCIIopoia pu 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 MoJIIpHYHO H300apuyeckyro TermnoeMkocTh CP  depe3 wm3BecTHBIM
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
IIOBEPXHOCTHU IIPH OXJIAXKIEHUHU 3€MIIM U KOHICHCALUU BCEro BO3ayxa?

2. Ilpu moxwseme M3 BOJBI IPOBOJOYHON pamMKu OOpaszyercsl IJIEHKa IIHPUHON 5 cMm.
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 MOXHO IepeBeCTH HACBILLEHHBIN NTap B HEHECHILCHHBIN ?

4. Bo ckonbko pa3 n (n = V2/Vi) crenyer 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 HaJMTh Ha JieJ], 4yTOOBI Bech Jiea pactasil. HauanbHas Temneparypa
Bozbl 33 °C. [ToTepsimu TEMIOTH MpeHEeOpEYb.



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

1. 3akonsl uaeanbHOrO Taza. BeiBoa ypaBHeHusi MenaeneeBa-Knaneiipona. 3akon ABoraapo.
W3zonpoueccs (popmyisl u rpadukn). BeiBog 3akona [lansrona. MossipHast Mmacca cMecH.

2. [JaBnenue ra3a. BbIBOJg OCHOBHOTO YpaBHEHHS MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU
HJIeabHOTO ra3a. @opMyJibl BHYTPEHHEN S3HEPTUU UACATBHOIO ra3a u CpeIHEd KBaJpaTUYHOU
ckopoctu. Pacnipenenenne sHEPTUN 110 CTENEHSIM CBOOOIBI.

3. BeiBog Gapomerpuueckoit ¢popmyisl. BeiBog pacnpenenenus bonpiimana. OnsiT [leppena no
OTIpEJIENIEHUIO YKciia ABOrajpo.

4. Pacnipenenenne MOJIEKyJ rasa mo ckopocTsiMm (pacmpeneneHue Makcseruia). Ousnueckuit
cMblcn (QyHKIUU pacnpezeneHus. Yciosue HopMupoBku. Haunbosiee BeposiTHast CKOpOCTh U
3HaueHue (YHKIUU pacupeleNeHus Hpu ITOW ckopocTu. DyHKUMS paclpeneneHus s
OTHOCHUTENIbHOM CKOPOCTHU. Y CIIOBHSI CYILIECTBOBAaHUS aTMOC(hEpHI IUIAHET.

5. DddexTuBHbIE IUaMETp U CeYeHHE MOJeKynbl. BwiBog Qopmyn nias cpeaHeil IIMHBI
CBOOOJHOTO IpoOera u yncia CTOJIKHOBEHUH U OLIEHKa MOPsJIKa ATHX BEIUYUH. Bakyym.

6. SBmenus mnepenoca. Huddy3us B raszax. 3akon @Duka. Pacuer xkosddumnmenta
camoauddy3uu.

7. Buyrpennee tpenue. @opmyna Herotona. Kunemarnueckas u JuHaMUYecKas BSI3KOCTH.
TennonpoBoanocTs. 3akoH Dypre. CBsI3b MEX Ty KOd(pPHUIImeHTaMu repeHoca.

8. BHyTpeHHsis SHeprusi Kak QyHKUMs cocTosHUS. [lepBblii 3aKOH TEPMOJUHAMHMKU M €TrO
paznuunbie GopMyaupoBkH. BeiBoa hopmymsl aiist paboTel raza. [IpuMeHeHune nmepBoro 3akoHa
TEPMOJIMHAMUKHU K U30IPOLIECCaM.

9. Kiaccuueckass Teopus TEIJIOEMKOCTH MACAIBHOTO raza. MonsipHas U yjAelibHas
TEIUIOEMKOCTH U CBS3b MEXAY HUMHU. Termo€MKOCTH MpU MOCTOSIHHOM JaBlIEHUU U OOBbEMe.
BriBon ypaBHeHust Maiiepa u mokazarens aguadatsl. ®U3NYECKuil CMBICT Ta30BOU MOCTOSTHHOM
R.

10. Ammabarmueckuii mpomecc. BpBog Tpex dopmyn s agmabatel.  CpaBHEHUHE
annabaTUYecKoro W M30TEPMHYECKOTO MpolieccoB. BeiBoa (opmyn mas paboTsl Taza mnpu
aanabaTUyecKoM IpoIecce.

11. IMomutponmueckuit mporecc. YactHbie ciydan. BwiBox dopmynbl mosutpornbl. BeiBos
YacTHBIX (DOPMYII U3 YPaBHEHHUSI IOJTUTPOIIHI.

12. OOpatumble W HeoOpaTumble Tporecchl. [loHATHE SHTPONMHUH TEPMOIMHAMHUYECKOU
cuctembl. CBolcTBa 3HTponuu. Btopoil 3akoH TepMoauHamuku. Dopmyna bosbivana.
[Topsimox u Oecrnopsiiok B mpupozae. TpeTuil 3akoH TepMoauHaMuku. Pacder konmyectBa
TEIUIOThI YEPE3 SHTPOIIHIO.

13. PacueT U3MEHEHHUs SHTPOIUH B TpoIeccax UaealbHOro rasa (mpu nmocrosuusix P, V, T, Q),
IIPY HarpPEBAHUU U IIABJICHUU.

14. Iuknuyeckue mpouecchl. Temnosas mamuna. [{ukn Kapuo B koopaunarax (P, V) u (T, S).
BreiBog ¢opmynst KIIJI. Teopemsr Kapno. Paznuunbie (opmynupoBKH BTOPOTO 3aKoHa
TEPMOJUHAMUKH. XO0JIO0IUIbHAs MAlIMHA.

15. PeanbHbie ras3sl. M3oTepmsbl peanbHOro raza. Haceimennsiii nap. Kputudeckoe cocrosiHue.
Kpurtnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baanbca mans 1 mons u v Moneil. PU3NMUECKU CMBICT MOCTOSIHHBIX
Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractabuibHble COCTOSIHUS. BHyTpeHHsIS
sHeprus rasa Ban-nep-Baanbca.

17. Dddexr Txoynst — Tomcona. Puznyeckas cymuocts. uddepenunansubiii koddduiuent
Jbxoynas — Tomcona. [uddepeHuuanbHblii U UHTErpajdbHBIA  3((dexT. DHTaNbNus.
Temnepartypa uHBepcuu.



18. CBoOoxnas sHeprusi Kak (QyHKIHS cocTosHUS. Tpu GopMymupoBKu i KoddduumeHta
noBepxHOoCcTHOro HarspkeHusa. OmbiT Ilmato. 3aBucMMOCTH KO3((UIMEHTa MOBEPXHOCTHOTO
HaTsDKEHUS OT psiaa (pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. VcnoBusi paBHOBecHsl Ha TpaHMIE JBYX JKUJIKOCTEH M Ha T'PAaHUIIE JKUIKOCTb — TBEPAOE
teno. Kpaepoit yron. [Ipumepsl cMaunBaHus 1 HECMaulBaHUS.

20. [aBneHue MOJ HMCKPUBIECHHON IMOBEPXHOCTHIO >KUAKOCTH. BbwiBOn dopmynsl Jlamnaca.
Yacrasle cirydan. Kanmuisipel. BeIBox popMyITbl TOAHATHS KUAKOCTH B KaITMILISPE.

21. Cummerpust KpuctawioB. 4 tuna kpuctauioB. [legexrsl B kpucramiax. Kiaccudeckas
TEOpUs TEIUIOEMKOCTH TBEPIBIX Tel: 3aKoHbI JltonoHra u IItu u JHxoyns — Koma.

22. ®aza. ®a3oBoe paBHOBecHe. Pa30BbIe MEPEXO/IbI EPBOTO U BTOporo poaa. [lommmopduzm.
VYcnoBus kunenus, miasieHus, cyonumanuu. YpasHenue Knaneitpona — Kiaysuyca. TpoitHas
Touka. J[marpamma COCTOSIHUM.

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHUs!

Oyenka Kpumepuu oyenusanus no skzameny
Buvicoxuii  ypoeenv  «5» | oyenky «omauyHo» 3aciyxicusaem CmyoeHm, OC80USUIUL 3HAHUA,
(omauuno) VYMeHUsl, KOMNemeHYyuy u meopemuyecKuti mamepuai 6ez npooenos;

BLINOIHUBWIULL 8Ce 3A0AHUS, NPEOYCMOMPEHHble YYeOHbIM NIAHOM
H4 BbICOKOM KA4eCmeeHHOM YpOo8He, NpaKmuieckue HasblKu

npogheccuoHanbHoco npuUMeHeHUs 0CB0EHHBIX 3HaHUU
cghopmuposanwi.
Cpeonuii  ypogenv «4» | OyeHKy — «xopowlo»  3aciyxcueaem — CmyoOeHm, — HPaAKmuyecKu
(xopouio) NOHOCMBIO  0C8OUBWIUL  3HAHUA,  YMEHUs, KOMHemeHyuu u

meopemuuecxm? mamepuail, ylle6Hble 3a0aHusi  He OYEHEHDbI
MAKCUMAIbHBIM ~ YUCIIOM 661]1]106, 6 OCHOBHOM cqbopmupoeafz
npakmu4decKue HaeblKU.

Tlopozoswiil yposens «3» | OYeHKY «y0081emeopUmMenbHOY 3ACIYHCUBAEM CIYOeHNM, YACMUYHO
(vOosremsopumenvho) Cc npobenamu 0CBOUBWIUL 3HAHUS, VMEHUs, KOMRemeHyuu u
meopemudecKutl. Mamepuan, MHo2ue yyeOHvle 3a0anus Iubo He
BbINOJIHUL, AUDO OHU OUEHEeHbl YUCIOM 0allo8 OIUKUM K
MUHUMANLHOMY, — HEKOmopble  NpaKmuyeckue  HABbIKU  He

cghopmuposatbi.
Munumanvusiti  YpoGeHs | OYEHKY «HEYOOBIeMBOPUMENLHOY  3ACAYHCUBAEN CMYOeHMm, He
«2» 0CBOUBWULL 3HAHUS, VMEHUS, KOMNEMeHYuu U meopemuyeckull

(HeyOosiemeopumenvHo) | mamepuan, yueOHvle 3a0aHUsl He BLINOIHUIL, NPAKMUYECKUe HABbIKU
He chopmMUuposaHul.

OneHouHble CcpeAcTBa U HMHBAJIMIOB U JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YYETOM UX MHIUBUIYAIBHBIX ICHX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXXHOCTSMH
3JI0POBBS IPEJOCTABIISIETCS TOMOTHUTEIBLHOE BPEMs ISl ITOJITOTOBKHM OTBETA HAa YK3aMEHE;

— IIPU MIPOBEJICHUH MPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHUST MHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI IIPEIyCMATPHBACTCS HUCIOJIb30BAaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIMH;

— IIpU HEOOXOIUMOCTH 151 00YJarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UWHBAJIUWAOB MpOLEIypa OLEHMBAHUSA pPE3YJIbTaTOB OOYYEHHMsI 1O JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpouenypa oueHHBaHUS PE3yIbTaTOB OOy4YEHUs MHBAIMIOB U JIUI C OTPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBbSI 10 JUCHUIUIMHE (MOJYJIIO) MpEeayCMaTpUBAeT MpeJoCTaBIeHUE
uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OTPAaHMYCHHUSIM WX 3/0pPOBbS U BOCHPUATHUSA
MH(pOpMAIINHU:



JUist U1 ¢ HapyIIECHUSIMH 3pEHUS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIISHUSIMU CITyXa!

— B miedaTHoi (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— B TiedaTHou (opme,

— B JopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. Ilepeuenb y4eOHOI TuTEpPaTyphbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas qurepaTypa

1. CaBennes, U.B. Kypc o6melt ¢pusuku : yaebHoe mocodue : B 3 T. T. 1 : Mexanuka.
Monekynspnas ¢usuka / CaenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuy, B.A. Kypc o0mieii ¢pusuku. MonekynspHaas Gpusuka : yaeOHuk /
AnemikeBud B.A. - M. : ®USMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. MonekynsipHast pusnka : yueoHoe nocobue / A.K. Kuxoun, UK.
Kukowun. - Cankr-IletepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc dusuku : yued. mocodue s MHKEHEPHO-TEXHUIECKUX
criermanbHocteit By30B / T.U. Tpodumosa. — M. : Akanemusi, 2014.

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

7. CaBenbes, M.B. CoopHHK BOITPOCOB U 3a/1a4 10 00miei pusuke : yuedbHOEe mocoodume /
N.B. Cagenbes. - 7-¢ uz., crep. - CII6. : Jlans, 2016. - 292 c. -

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

5.2. Ilepuoguyeckas Jureparypa
Vkazvigaromess  newamuvie  nepuoouyeckue uzoamus u3  «llepeunss nevammvix
nepuooudeckux — uzoaumuil, xpawawuxci 6 ¢gonoe Hayunou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snexmpounvie nepuoouueckue uz0anus, C
VKazauuem aopeca caima 371eKmpoHHOU 8epCuu JiCYpHALA, U3 6a3 OaHHbIX, 00CMYN K KOMOPbIM
umeem Kyol'y:
1. Bassl nanueix komnanuu «Mcer 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. H3Bectus BeIcmIUX yueOHBIX 3aBefeHmit. Panquodusuka.
6. Hudopmaruzamnms u CB3b
7. Ycnexu GpU3MUECKUX HAYK
8
9.
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XKypnan skcriepuMeHTalIbHOM U TeopeTHUecKoi puzuku
ITucema B "XKypHan 3KCiepuMeHTaNbHON 1 TeOpeTHYecKON pU3UKHN"
0. PannoTexHUKa U 3NIEKTPOHHUKA

5.3. HHTepHeT-pecypcbl, B TOM 4HCJie COBPEeMEHHble NpodeccHOHAIbHbIEe 0a3bl
AAHHBIX M1 HHPOPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI


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

J1eKTPOHHO-0ubIMoTeuHble cucteMbl (IBC):

ABC «FOPAWT» https://urait.ru/

DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
OBC «BOOK .ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agbrwbpE

IIpodeccuonaiibHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuauner uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudmuorexa (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXMBBI BEAYIIUX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatgopme Hay4dHbIX xypHanoB HOUMKOH http://archive.neicon.ru

arwnE

7. HaumonanmpHass »snekTpoHHass OuOmMoTeka (JOCTYyNm K DJIEKTPOHHOW OMONIHMOTEKe

aucceptaimii Poccuiickoit rocynapcreennoit 6ubmmoreku (PI'B) https://rusneb.ru/

8. Tlpesumentckas oudarorexa um. b.H. Expuuna https://www.prlib.ru/

9. Dmnextponnas 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 napopmarrontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmannoHHble ClIPABOYHbIE CHCTEMbI:
1. KoncynperauT I[lntoc - cipaBoyHas mpaBoBas cuctema (JOCTYIl IO JIOKAIbHOMN CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchl cBOOOIHOTO J0CTYNA:

1. AwmepukaHCKas mareHTHas 0asa maHHbBIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX Aucceprarmii hitp://www.nlc-bnc.ca/thesescanada/

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

4, MUHHCTEPCTBO HAYKHU M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

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

6. Hudopmarmonnas cucrema "EnuHoe 0KHO 10cTyma K 00pa3oBaTeibHbIM pecypcam”
http://window.edu.ru/;

7. Enmnas xomtekuus nnpoBbIx 00pa3zoBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

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

9. IIpoexr 'ocymapcTBEeHHOTO MHCTHTYTa pyccKkoro si3pika umMenu A.C. [lymkuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpMaIMOHHBIN TopTain "Pycckwmii si3pik" http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;
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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/
http://gramota.ru/
http://www.glossary.ru/

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

13. OGpa3oBarenbHblil 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

Co0OcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/IbHble U HHPOPMAILOHHbIE PecypChl

KyoI'Y:

1. Cpena MoaynbpHOTO AMHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX TIaHOB, y4eOHO-METOINIECKAX KOMIUIEKCOB, ITyOIUKAUN 1
koHdpepennwmii http://mschool.kubsu.ru/

3. bubamnorexa nHopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX
oOpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;

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

5. DnekTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadenpbl MHGOPMAIMOHHBIX CHCTEM W
TexHojoruii B oOpazoBanuun KyOI'Y u HayunHo-metommueckoro >xypHasia "[IIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. Meronuyeckne yKa3zaHusi [1Jsi OOYy4YAIOIIMXCA IO OCBOEHHIO JTHCHUILIMHBI
(MoayJis1)

Jlexiust sBisieTcs  OJHOM M3  (GOpPM  H3Y4YEHHsS] TEOPETHYECKOro Marephalia 1o
JAUCITUIIIINHE. B X04€ JICKOIUMOHHOI'O KypcCa IMPOBOAUTCA H3JIO0KCHHEC COBPCMCHHBIX HAYYHBIX
MOJIXOJIOB M Teopuii. B TeTpaau /st KOHCTIEKTUPOBAHUSI JIEKIIMK HEOOXOIUMO UMETh TOJIS, T/Ie
M0 XOA4y KOHCHEKTHUPOBAHHUA OCIAIOTCA HGO6XO}II/IMBI€ TMIOMETKH. 3aIucHu JOJIKHBI OBITH
n30MpaTeTbHBIMU. B KOHCTIEKTE TPUMEHSIOT COKPAIIEHUE CIIOB, YTO YCKOPSIET 3aIUCh.

Bomnpockl, BO3HMKalo©e B XOJ€ JICKIWH, €CIH HE 3aJaHbl Cpa3y, PEKOMEHIyeTCS
3aMMChbIBaTh Ha IOJIAX U TIOCJIE OKOHYAaHUS JIEKIUU OOpaTUThCS 3a pa3bsICHEHHEM K
npenojaBaTento. HeoO0XoaumMo akTUBHO paboOTaTh € KOHCIEKTOM JIEKIMH: TOCJIE€ OKOHYaHHS
JIEKIUU PEKOMEHTyeTCs IepeYUTaTh CBOU 3alMCH, BHECTH MOMPABKU U JAOTMOJIHEHUSI.

OaHMM 13 OCHOBHBIX BUJIOB JEATEIBHOCTHU CTYJCHTA SIBJISIETCS cCaMOCTOsITeNIbHAs padoTa,
KOTOpas BKJIIOYAET B ce0s1 U3ydeHHe JIEKIIMOHHOTO MaTepralia, y4eOHUKOB U Y4eOHBIX TTOCOOUH,
MOATOTOBKH K BBIMIOJIHEHUIO JTAOOPATOPHBIX pabOT U OOPMIICHHIO TEXHHYECKUX OTYETOB IO
HUM, a TaK >K€ IOJrOTOBKM K MPAKTUYECKUM 3aHSATHSAM M3YyYCHHEM KpaTKOH TEeopuH B
3alayHMKaX M pEIIeHWH JOMAIIHUX 3aJaHuil. MeTonuka caMoCTOSTeNbHOM —paboTh
MIPEIBAPUTENILHO PA3bACHSAETCS MpEnojaBaTeieM U B MOCIEAYIOUIEM MOXET YTOYHSTBHCS C
Y4eTOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH CTYIeHTOB. BpeMs u MecTo caMOCTOATENbHON pabOThI
BBIOMpAIOTCS  CTYyJEHTAaMH [0 CBOEMY YCMOTPEHHUIO IUIAHUPOBAaHHWE BpPEMEHH Ha
CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOT0 Ha M3Y4YEHHE HACTOSIIEH AWCUUIUIMHBI, CTYJCHTaM
Jy4llle BCEro OCYIIECTBISATH PABHOMEPHO Ha BECh CEMECTp, MpeaycMaTpuBas MpU 3ITOM
peryispHoe MOBTOPEHUE MPOIIGHHOTO MaTepuraa.

CamocrosarenbHyl0o pabOTy Haa AUCUMUILUIMHOW CleAyeT HAuMHATh C H3YYCHHUS
MPOrpaMMBbI, KOTOpasi COJEP>KUT OCHOBHBbIE TpeOOBaHUA K 3HAHUSAM, YMEHHMSIM M HaBbIKaM
oOyuaembix. O0s3aTEeIBHO CIEAYEeT BCIIOMHUTH PEKOMEHIAIMU MPEToAaBaTens, JaHHbIe B XOe
YCTaHOBOYHBIX 3aHATHI. 3aTeM clieAyeT MPUCTYNaTh K U3yYEHUIO OTACNbHBIX Pa3/elioB U TEM B
MOpsIZIKE, IPEAYCMOTPEHHOM IporpamMmoii. [lomyuuB npeacraBieHrne 00 OCHOBHOM COJIEp>KaHUU
paszgena, TeMbl, HEOOXOAMMO U3yYMTh MaTepual MO TeMe, WU3JIOKEHHbIH B ydyeOHUKE.
I{enecooOpa3HO COCTaBUTh KPAaTKUH KOHCHEKT WM CXEMY, OTOOPa)KaloIIyl0 CMBICT U CBSI3H
OCHOBHBIX MOHATUH JAHHOTO pasjesia U BKIIOUEHHBIX B HEro TeM (Wiu Oosiee MPOAYKTHBHO —
JOTIOJTHUTH KOHCTIEKT JIEKILIUH).

OO0s3aTenbHO ClleAyeT 3aluchiBaTh BO3HUKIIME BOMPOCHI, HAa KOTOPble HE YIaloCh
OTBETUTHh CaMOCTOATENIbHO. HeoOXoIuMO HM3y4MTh CIHMCOK PEKOMEHJIOBAHHOW JUTEpaTyphl U
yOenuThcsi B €€ HaJMYUU B JIMYHOM IIOJIb30BAaHUM WJIM B TOJApAa3JeNeHUIX OUOIMOTEKH B
OyMa)KHOM WJIM JIEKTPOHHOM BHJie. BCI0 OCHOBHYIO yueOHYIO IUTepaTypy >KelaaTelbHO U3ydyaThb
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C COCTaBJICHUEM KOHCIIEKTa. UTeHue nmureparypbl, HE COIPOBOKIAEMOE KOHCIEKTHUPOBAHUEM,
MaJIo pe3yabTaTuBHO. Llenp HarmcaHus KOHCIEKTa MO TUCHHUIUITMHE — CPOPMHUPOBATH HABBIKU I10
MIOKCKY, 0TOOPY, aHATU3Y B (POPMYIUPOBAHUIO YIEOHOTO MaTepraia. DTH HAaBBIKH 00s3aTeIbHbI
JUTs1 JTF00O0TO CIIEMAIMCTa C BHICIIUM 00pa30BaHNEM HE3aBHCHMO OT BHIOPAHHOTO HAIPABIICHUS.

Hanucanue KoHcCIEKTa JOJKHO OBITH TBOPYECKUM — HY)KHO HE IEPENUCHIBATH TEKCT U3
HMCTOYHHUKOB, HO IBITaTbCS KPAaTKO M3JIaraTb CBOMMM CJIOBAMHU COJEpKaHUE OTBETA, IIPU 3TOM
MaKCHMAJIbHO €T0 CTPYKTYPHUPYs U UCIIOJIb3Ysl CUMBOJIbI U YCIOBHBIE 0003HaueHus (B 3ToM Bam
IIOMOTYT BOIIPOCHl BBIHOCMMBIE Ha 3a4€THOE TECTUpPOBaHME U dk3ameH). KomupoBaHue u
3ay4MBaHME HEOCMBICIEHHOIO TEKCTa TPYAOEMKO M 1O OOJbIIOMY CYETYy HE UMEET
MMO3HABATEIPHOW M TPAaKTHUECKOW IeHHocTH. [Ipm pabore HaI KOHCIIEKTOM 00S3aTebHO
BBISIBIISIIOTCSA M OTMEUAKOTCSl TPYJIHBIE I CAMOCTOSATEIBHOIO M3YUYEHUSI BOIIPOCHL, C KOTOPHIMU
YMECTHO OOpaTHThCA K IMPENoJaBaTeNI0 NMPH TMOCEIIEHUH 3aHATHH W KOHCYJIbTaUWH, JTHO0 B
MHUBUAYAJIbHOM HOPSIKE.

[Ipu uTeHun yueOHOI 1 Hay4YHOH JIUTEpATyphl HEOOXOIMMO BCErIa CIECIUTH 3 TOUYHBIM U
MOJIHBIM MTOHMMAHUEM 3HAu€HUs TEPMUHOB UM COZIEpKaHUS MOHSITHUM, UCIIOJIb3YEMBIX B TEKCTE.
Bcerpa crnenyer yrouHATh 3HAU€HHUS MO CIOBApsSM WM SHUUKIONEIUSAM, NP HEOOXOJUMOCTH
3aIUChIBATh.

B ocBoeHMM AMCHUIUIMHBI UHBATUMAAMM U JIMIAMH C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbsI OOJIBIIIOE 3HAYEHHE KMEET HHAWBHIyajdbHas y4deOHas paboTa (KOHCYJAbTAllUH) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepuana.

WunuBuayanbHble KOHCYIbTAlMM IO TPEAMETY SBJISIOTCS BaXXHBIM  (PAKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIyalIU3allMi 00YYEeHUS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MeXAy INpernojaBaTesieM W O0O0y4arollMMCS WHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBBSI.

7. MaTepuajibHO-TeXHHYECKOe ofecredeHne Mo JUCHUIInHe (MOILYT10)

I[Io Bcem Bumam yueOHOH [EATENBHOCTH B paMKax JUCIHHIUIMHBI HCHOJIB3YIOTCS
ayUTOpUH, KaOWHETHl U J1abOopaTOpUH, OCHAIIEHHbIE HEOOXOIUMBIM CHEIHAIN3UPOBAHHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM.

[Ipu 3anomHeHNM TaOIUIBI YYUTHIBATh BCE BUJbI 3aHATUHN, MPEAYCMOTPEHHbIE Y4EOHBIM
IJTAHOM MO JJAHHOM TUCIHUIUIMHE: JIEKINH, 3aHATHSI CEMUHAPCKOTO TUIA (IPAKTUYECKUE 3aHATHUS,
nabopatopHble pabOThI), a TaKXKe KypcOBO€ IPOEKTUPOBAHME, KOHCYIbTALUU, TEKYIIUN
KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIHUIO.

HaumenoBanue crienuanbHBIX OCHaIEHHOCTh CHEIHATBHBIX ITepeueHs JUIIEH3UOHHOTO
TIOMEILEHUI MOMELEHUI MIPOrPaMMHOT0 00ECTIEUeHUS
VYueOHble ayJUTOPUHU JIIS Mebenb: yuebnas medenb IIporpammuoe  obecrieueHue B
MIPOBEACHUS 3aHATHH JIEKIMOHHOTO | TexHuYeckue cperncTBa OOydeHHs: | paMKax IPOrpaMMbl  KOMIIAHWU
tuna 300C, 201C, 227C, 114C, 209 | sxpaH, IpOEKTOpP, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” TUTS
KOMITHIOTEPOB u CEpBEpOB

Kyb6anckoro rOCyIapCTBEHHOT O
YHHBEpCHTETa M €ro (uiInajoB,
AHTHBHpYCHAs 3aIuTa
(u3mdeckux pabounMx CTaHIUH |
cepBepoB:  Kaspersky Endpoint
Security TUTS OnsHeca —
Cranpaptasenii Russian Edition.

Y4eOHbIe ayTuTOpUH IS Mebenb: yaeObHnas medenb OmnepanmonHaas cucrema MS
TIPOBEICHUS 3aHSTHI Texumueckue cpeacTsa ooydenus: | Windows.

CEMHHAPCKOTr0 THUIA, TPYIIOBBIX U | SKPaH, IPOEKTOP, KOMIBIOTEP OducHBII TaKeT MPUITOKCHHI
WHIMBUIYATbHBIX KOHCYIBTAIINH, O6opynoBanue: MicrosoftOffice.

TEKYIIETro KOHTPOIIS U Cucrema MATLAB

MIpoMeXXyTouHO# aTrectarmu 227C,
114C, 209 C, 315 C, 133 C, 317C




Hns camocToATeNbHOW — paboThl  OOydaloOMmMXCS — MPEeIyCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHbBIE CIIEIHATM3UPOBAHHON MeOeIblo, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOJKHOCTBIO TMOJKIIOUEHUsS K ceTn «HTepHeT» M oOecreuyeHneM JI0CTyIa B HIEKTPOHHYIO

MH(POPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCUTETA.

HaunmenoBanue nomMenieHuii s
CaMOCTOSITETILHON PabOTHI

OcHaIeHHOCTh TTOMEIICHUH IS
CaMOCTOSITEIILHOW PabOTHI

HepequL JIMIOCH3UOHHOI'O
IMporpaMMHOro obecrnieueHus

00ydaromuxcst 00y4arommxcst

[Momerenue st caMocTosITeNbHOU | Mebenb: yaeOHas mebenn [lporpammHOe  ObecrieyeHHEe B

paboThl 00yUaronmxcs (YUTATbHBIA | KOMIUIEKT — crienuain3upoBaHHON | paMKax —MPOrpaMMbl  KOMITAHUH

3as HayuHo#t OMOIHOTEKH) MeOeH: KOMITBIOTEPHBIC CTOJBI Microsoft “Enrollment for
O6opynoBanue: kommbioTepHas | Education  Solutions” TUTSt
TEXHHKa C TMOJKIIOYCHHEM K | KOMITBEOTEPOB u CepBepoB
UH(POPMAITMOHHO- Kybanckoro roCyIapCTBEHHOTO
KOMM YHHKAIIHOHHO# CeTH | YHHBEpCUTETa U ero (HIHaoB,
«HTepHeT» M OCTYyNIOM B | AHTHBHpPYCHas 3aIuTa
JJIEKTPOHHYI0  WH(OpManMOHHO- | (pU3MUECKHX pabovyMX CTaHIWH H
00pa3oBaTEeIbHYIO cpeny | cepsepoB: Kaspersky Endpoint
o0pa3oBaTeNnbHOM opraHuzanuy, | Security JUTSt OuzHeca -
BeO-Kamepbl, KoMMyHuKauuoHHoe | Cranmaprtblid Russian Edition.
obopynoBanue, oOecrieunBaroIee
JIOCTYII K cetn MHTEPHET
(mpoBoHOE coelMHEeHue u
0OecrpoBOTHOE  COEIUHEHHE  TI0

texronoruu Wi-Fi)

ITomerenue Jj19 caMOCTOSTEIbHOM
pab6otsr obyuaroruxcs (aya.207C)

Mebenb: yaeOHas MeOeb
Kommiexkr  crnenmanu3upoBaHHON
MeOenn: KOMITbIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIIBIOTEPHAS
TEeXHUKa C MOJKIIOYCHHEM K
nH(OpMALIMOHHO-
KOMM YHUKALIMOHHOM
«ntepuer» U poctymoM B
JNIEKTPOHHYIO  MH(OPMALMOHHO-
00pa3oBaTeIHHYIO cpeny
00pa3oBaTelbHON  OpraHM3aluH,
BeO-KaMephl, KOMMYHHKaIMOHHOE
obopynoBaHue, oOecreynBaroee
JOCTyl K  CeTH  HMHTEpHeT
(mpoBoHOE COEeqUHEHNE "
OecIpoBOIHOE  COEIMHEHHE IO
texuonorun Wi-Fi)

CCTH

[IporpammHoe  obecrieueHue B
paMKax MporpamMmbl  KOMIAHUH
Microsoft “Enrollment for
Education  Solutions” Ut
KOMITHIOTEPOB u CepBepoOB
Kybanckoro rocyapCTBEHHOTO
YHUBEPCHTETa W €ro (HIHAJIOB,
AHTHBHpYCHAS 3ammuTa
(usnueckux paboYMX CTaHIUE H
cepBepoB:  Kaspersky Endpoint
Security I OousHeca -
Crangaptaeiii Russian Edition.




