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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyeOnass nucuuruinHa «OCHOBBI MOJEKYISPHOM (U3HUKH» CTaBUT CBOEH LIEJIBIO
c(hOpMHUPOBATH y CTYJICHTOB 0a30BbIC TEOPETHUUCCKIE 3HAHUS 00 OCHOBHBIX SIBJICHUSX, TOHATHSIX,
MOJIEJISIX, 3aKOHAX U METOJIaX MOJIEKYJISIpPHON (DU3KKH, a TAKXKe JIaTh HABBIKH PEIICHUS 3a]1a4.

1.2 3agauu AUCHUNIMHBI

— M3yYeHUE TEOPETHUECKUX OCHOB, IOHSATUN, 3aKOHOB M METOJOB HCCIIEIOBAHUIMA
MOJICKYJISIPHON (PU3HKHU;

— O3HAaKOMJICHME C TpaHHUIAMH HPUMEHUMOCTH (U3NYECKUX MOJeNed U TEeOopHii,
UCTIOJIE3YEMBIX JIJISl OTIMCAHUSI CBOMCTB BEIIECTB HA MOJICKYJISIPHOM YPOBHE;

— OBJIQJICHHE HABbIKAMU M METOJaMH pEIIEHUS 3aJady [0 OCHOBHBIM pazjeiam
MOJIEKYJISIPHON (PUBHKH;

— TOpuOOpeTeHHWe yMEHHs  HCIOJIb30BaTh  3aKOHBI  (PU3MKKM IS pEIICHUS
€CTECTBCHHOHAYYHBIX M TEXHUYECKHX 3a]1a4.

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

Huctmmumnaa «b1.0.13.02 OcHOBBI MOJIEKYIISIPHOH (DU3UKHU» OTHOCHUTCS K 0053aTEIIbHON
yactu broka 1 "/luctumuivael (Moaynu)" yaeOHOTO miiaHa.

st yenemrHoro ycBoeHust qucuuiuinibl «b1.0.13.02 OcHOBBI MONEKYISIPHON (PHU3HKH
CTYIEHTBl JIOJDKHBI O0iagaTh 0a30BBIMH 3HAHUSMHU W YMEHUSIMU [0 MPEIIIECTBYIOLUIUM
qucuurinHaM  «Marematudeckuil  aHanmsy, «MexaHuka», «AHaJIUTHYECKass TeOMETpHUs W
JTUHEeHas anreopay.

«OCHOBBI MOJICKYJSIPHOM (DU3UKK» CIIYKUT OCHOBOH JUIsl TIOHHMMAHHS CICIHATBHBIX
JTUCIUIUIMH, U3y4aeMbIX Kak B OakajaBpuare, Tak M Jajiee B MarucTpaTrype U B aclUpaHType.
CryneHT, OCBOMBILIUI JAaHHBINA KypC, IOJTOTOBJIEH K AEATEIbHOCTH, TpeOyromel yriyOaeHHON
dbyHIaMeHTallbHOH W MpodecCHOHANbHOM MOATOTOBKHA, B TOM 4YHCIE€ K HaydyHO —
M CCJIEIOBATEIbCKOM, a IPU COYETaHUU OCBOEHHUS IONIOJIHUTEIBbHOM 00pa30BaTeIbHON IPOrpaMMBbl
MeAaroru4eckoro NpoQuis — K ne1aroruueckoi AeaTeIbHOCTH.

Bun npomeXyTo4HON aTTeCTalluy: K3aMEH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Y
00yJaroNUXCsl CIENYIONUX KOMITETEHITUN

Pe3ynbTaThl 00y4EHUS 110 TUCIIUTUTHHE

Kon u HanmeHoBaHMe HHAUKATOpa™ (3Haem, ymeem, gnadeem (HaAGbIKU U/UiU ONbIM
dessmenvHocmu))

OIIK-1 CnocodeH MCnoIb30BaTh MOJI0KEHUSI, 3aKOHbI M METO/IbI €CTECTBEHHbIX HAYK M MaTeMATHKH JJIsl
penieHns 3a1a4 WHKEHEPHO#i 1esITeJIbHOCTH

HOIIK-1.1. 3naer ¢pyHIaMeHTAIbHbBIE 3aKOHBI 3HaeT TeoOpeTUIEeCKHe OCHOBBI, TIOHSATHUS, 3aKOHBI U METOIBI
MIPUPO/IbI K OCHOBHBIC (PU3HUCCKHUE UCCIICJIOBAaHUA  MOJIEKYJISAPHOW  (U3UKH; TPaHUIIBI
MaTeMAaTHYECKUE 3aKOHBI M METOJIBI HAKOIUICHUS, | NPUMEHHMOCTH  (PH3WYECKMX  MOJAeNed ©  TEOpuH,
nepeaadu u 00padoTKU HHPOpMAIIH WCTONB3YEMBIX Ui OIMCAaHWS CBOWCTB BEIIECTB HAa

MOJIEKYJISIPHOM YPOBHE
YMeeT NpPUMEHSATh 3aKOHBI  (M3MKM JUId  peIleHUs
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX 3a/1a4.

Bnaneer HaBbIKaMH M METOAAaMHM peELICHUs 3a1ad 0
OCHOBHBIM pazjieslaM MOJIEKYJISIpHOH (Ppu3uKu

NOIIK-1.2. Cnocoben npuMeHSTH (u3ndeckue | 3HaeT akTyalbHble IPOOJEMbl MOJICKYIIPHOH (DU3UKH,
3aKOHBI U MaTeMaTHYECKH METOJbI JUI pelleHus | (U3MKY BO3HUKHOBEHHMS CIYYalHBIX IIPOIECCOB W HX
3a/1a4 TEOPETHYECKOTO U NPUKIAJHOTO XapakTepa | MaTeMaTHYeCKHEe MOAEIU

- YMmeer nOpUMEHATh (HU3MYECKHE MOJCIHM U TEOpHUH,
UCIIONIb3yeMble Uil OIMCAHHSI CBOWCTB BEIIECTB Ha
MOJICKYJISIPHOM YPOBHE

Bnageer wMeromaMu pelieHHs €CTECTBEHHOHAYYHBIX U
TEXHMYECKUX 3a/lad CO CJIyY4ailHBIMU U YCpEIHEHHBIMH
(bHU3MYECKUMH BENUYMHAMHU




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

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

HOIIK-1.3. Binageer HaBbIKAMH HCIOJIB30BAHUSA

3HaeT OCHOBHBIEC 3aKOHBI MOJIEKYJISIPHOH (pU3HKH

3HAaHMH (U3MKKM M MaTeMaTHUKH NpPU PELICHUH
MIPAKTUYECKUX 3a/1ad

YmMmeer NPUMCHATL OCHOBHBIC 3aKOHbBI MOHeKyﬂﬂpHOﬁ
(1)I/I3I/IKI/I JJIA peIICHU A MHXKCHCPHBIX 3aa4

Bnaneer HaBbIKAMH NPAaKTUYECKOTO HCIIONB30BaHUS IpU
pellleHNM  MHXEHEPHBIX 3aJjad  OCHOBHBIX  3aKOHOM
MOJICKYJISIpHOH pU3HKH

OCHOBHbIE MPHeMbl 00PadOTKHU U MpeICcTABICHHS

OIIK-2 CnocoGeH caMOCTOSITEILHO MNPOBOAUTDH JIKCIEPUMEHTAJbHBIC HCCICA0OBAHUA U HCHOJbB30BATH

MOJYYCHHBIX TAHHBIX

NOIIK-2.1. HaxomuT 1 KpUTHIECKN aHATM3UPYET
nHPOPMALINIO, HEOOXOAMMYIO [UIA PEUICHUS

3HaeT aKkTyalbHbIe HHXXCHEPHBIC 33/1a41 C yIETOM SBICHUMH,
M3y4aeMBbIX B OCHOBAX MOJCKYISAPHON (PH3HKH

MOCTaBJICHHOM 3a1a4n

YMmeer aHanm3upoBaTh WHPOPMAIHIO, HEOOXOAUMYIO IS
pelIeHNs HHKEHEPHOU 3a1auu

Brnangeer HaBBIKaMU aHaIM3a WHXKCHEPHBIX 3a/ad C yIETOM
SIBIICHUH, M3Y4aeMbIX B OCHOBAX MOJIEKYJISIPHOH (pr3nKu

NOIIK-2.2. CnocobGeH BBIOMpaTh CIIOCOOBI U
cpencrea U3MepeHHu it u TPOBOJIUTD

3HaeT crocoOBI B CpeICTBA U3MEPEHUH TS OLIEHKH SIBJICHHH,
M3y4aeMbIX B OCHOBAX MOJCKYJISAPHOU (DHU3HKH

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHNSA

VYmeer MNPOBOAUTDH U3MCPCHUS BEJIIMYNH

Brnaneer METOAaMHM OLCHKU HOIpCHIHOCTU HU3MCPACMBIX
BCJIMYMH B ABJICHUAX, U3Yy4a€MbIX B OCHOBaxX MOHeKyHﬂpHOﬁ

¢bu3uKn
NOIIK-2.3. Bnazmeer cmnocobamu o0paboTku u | 3HaeT  crocoObl 00paboTku 9KCIIEPUMEHTAIBHBIX
NpEeACTAaBJICHNUA MOJYYCHHBIX HAHHBIX W OLCHKHU PE3YJIBTATOB

MIOTPEIIHOCTH PE3YJIHTATOB U3MEPEHUIN

VYmeer OIICHUBATH MOTPCIITHOCTDH H3MepeHHOﬁ BCJIINYUHBI

BrageeT MeTOAaMu OICHKH MOTPEIIHOCTA PE3yJIbTaTOB
1/13MepeH1/1171 B SIBJICHUAX, N3y4aceMbIX B OCHOBax
MOJICKYJISIPHOM (DU3UKH

*Buo unoexca uHOUKamopa coomeemcmeayem yueoHomy niamy.
Pesynbrartel 00y4eHHsS TIO JUCHUIUIMHE JOCTHTAIOTCS B PaMKaX OCYIICCTBICHHUS BCEX
BUJIOB KOHTAKTHOHN U CAMOCTOSTEIILHOM paOOThl 00YUYaIOIIUXCSI B COOTBETCTBUU C YTBEPIKICHHBIM

y4€OHBIM IJIAaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA

KOMIIETEHIINN

cuuTaroTcs  CHOPMHUPOBAHHBIMU  NpHU

JOCTMIKCHUHU COOTBECTCTBYIOIIUX UM PE3YJIbTATOB 06y‘~ICHI/I$[.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI
2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6miast TpyA0EMKOCTh JAUCIUILIMHBI

coctapisier 4 3avetHble eauHubl (144 gaca), ux

ACIIPECACIICHUC 10 BUAAM pa60T MMPEACTAaBJICHO B Ta6n1/1ue

Buns padot Bcero ®Dopma o0yueHHs
4acoB ouHas OYHO- 3a049Has
3a04Has
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gachl) (gachl) (gacsl) (gacsl)
KonTakTHasi padoTa, B TOM YucJIe: 423 42,3
AyauTOopHbIE 3aHATHS (BCEro):
3aHATHS JEKIIMOHHOTO THIIA 28 28
1a00paTOpHbBIE 3aHATHUS
[IPaKTUYECKHE 3aHATHS 14 14
CEeMHUHAPCKHE 3aHSTHS
HNHasi koHTaKTHAas padora:
KonTtpomns camocTosTenbHOM paboThI 6 6
(KCP)
IMpomexyrounas arrecraius (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 60 60
qucie:




Kypcosast pabora/mpoekt (KP/KIT)
(moxroroBka)

KonrposbHas padborta

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

Pedepar/acce (moaroroska)

CamocTosTeNIbHOE H3Yy4YEHUE pa3JielioB,
CaMOIIOrOTOBKA (mpopaboTtka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuaia |
Marepuasa  y4eOHMKOB M Y4eOHBIX 60 60
moco0uif, MOATOTOBKA K JTaOOPAaTOPHEIM
NPaKTUYECKUM 3aHATHSAM, KOJJIOKBHyMaM
1 T.J.)

IToaroroBka Kk TeKymieMy KOHTPOIIO

KonTpoas:
[ToaroroBka K 3K3aMeHy 357 35.7
O6mas qac. 144 144
TPYAOEMKOCTh B TOM YHCJIE
KOHTAKTHAasA 42,3 42,3
padora
3a4.e/l. 4 4

2.2 ConepxxaHue QM CUUIIITHHBI

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Paznensr (TeMbl) AMCUUTUIMHBL, U3y4aeMble B 2 CEMECTpe

KonngectBo yacos
Bueaynut
Ne HaunmenoBaHue pa3zieinos (TeM) AyRUTOpHaZ opH};m
Bcero pabota
pabota
J 113 JIP CPC
1. W neanpHbIHN ra3 25 6 4 15
2. SIBneHus mepeHoca B razax 27 8 4 15
3. TepmonnHaMuka 27 8 4 15
4. PeasibHbIe Ta3bl, )KUJIKOCTH U TBEPbIC TeJa 23 6 2 15
UTOI'O no pazoeram Oucyuniurvl 102 | 28 14 60
Kontpons camocrogrensHoi padotsl (KCP) 6
ITpomexyrounas arrecrauus (MKP) 0,3
TToArOTOBKA K TEKYIIEMY KOHTPOIIIO 35,7
OO6mas TpyA0eMKOCTh MO AUCIUITIUHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — nmaGopaTtopHble

3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa
KypcoBoii npoekT: re npedycmompen
®opma npoBeeHUs ATTECTAUM N0 TUCHHUILINHE: IK3AMEH

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

HaumenoBanue paznena

dopma TeKyIero

OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKOH TeopHun
H/ICAILHOTO ras3a.

Ne Coneprxanue paszaena (TeMBbI
(Temsr) sep pasnena ( ) KOHTPOJISA
1. MonexkynspHo-KuHeTHYeCKass Teopus. Moinbs.  MonsipHas Onpoc,
Macca. Yucnmo ABoraapo. Msompoueccel.  YpaBHeHHME| mecmuposaHue,
Menneneesa-Knaneiipona. 3akon Jlanstona. MossipHast Macca nposepxa
N cMmecu oomautHe20
W neanpHbIH ras
3adanus




Bapomerpuueckas ¢popmyna. Pacnipenenenue bonpimana.

Pacnpenenenue Mosekyn rasa 1o CKOpocTsaM
(pactipenenenne MakcBesa).

SIBnenus nepeHoca B
rasax

Cpeansist ;yimHa ¢CBOOOIHOTO Mpobdera U YuCiio CTOITKHOBEHHM.
Bakyywm.

Juddysus B razax. 3axon Puka.

Buyrpennee tpenue. ®opmyna HeroToHa.

TenmonpoBogHOCTh. 3aK0H Pypre

2. D¢ deKxTUBHBII THaMeTp U ceueHre MoJeKybl. CpeaHss JIHHa Onpoc,
CBOOO/IHOTO Mpo0era 1 YUCII0 CTOJIKHOBEHHH. BakyyMm. mecmuposatue,
SIBneHus nepeHoca B "posepKa
rasax Huddysus B rasax. 3akon OPuka. BHyTpeHHee TpeHHe. domautHezo
®opmyna HeroTona 3a0anus
TenmonpoBoxHocTh. 3akoH Dypse.
3. Pabora raza. IlepBelii 3akOH TEPMOAMHAMHKH ¥ €rO Onpoc,
MIPUMEHEHHE K N30TIPOIIECCAM. mecmuposanue,
npoeepka
TennoeMKoOCTh UAEANBHOTO rasa. oomauinezo
YpaBuenue Maiiepa. 3a0aHusl
TepmoHaMuKa Anunabarudeckuii nporecc. [Tomurponudeckuii mporece
Ountponusa. Bropo#l 3akoH TepMoauHaMHKHU. TpeTuit 3akoH
TEPMOJMHAMUKA. PacueT M3MEHEHUsI SHTPONUH B IIPOLECCax
HICAIFHOTO I'a3a, IPH HarPEBaHWU U IIABICHUH
TemnoBas Mammua. Lukn Kapao. Teopemsr KapHo.
XonoanwipHas MallvHa.
4, Peanpubie rasel. Kpurudeckoe coctosHue. YpaBHEHHE Onpoc,
Bannep-Baanbca. ekt xoynst — ToMmcoHa. DHTANBIHSA. mecmupoeanue,
npoeepka
oomauinezo
Kunxoctu. Coboanas sHeprus. [loBepXxHOCTHOE HaTSHKEHUE. 3a0aHust
VYcnoBusi paBHOBeCHsI Ha TpaHUIIE JBYX JKHIKOCTEW M Ha
PeanbHbIe Ta3bI, TpaHHlle KUIKOCTb — TBepaoe Teno. CmaunBaHue,
XKHUIKOCTH ¥ TBEPbIC HECMaynBaHHE.
Tena
JlaBieHue T1OJ WCKPUBJICHHOH ITOBEPXHOCTBIO JKHJIKOCTH.
®opmyna Jlamnaca. KanusispHsie siBIeHUsL.
Kpucrannmmueckue TBEpABIE TeNa U UX TETIIOEMKOCTE. Da3oBble
Hepexo/ibl MEPBOro M BTOPOro poxa. YpaBHeHue Knamelpona
— Knaysuyca. J/luarpamMma cOCTOSTHHIA.
2.3.2 3aHsiTHsI CEMHHAPCKOr0 THNA (MPAKTHYECKNE 3aHATHS)
No HanmenoBanue paznena TematuKa saHATHI/paboT dopma TekyIero
(Temsr) KOHTPOJIA
1. MonekymnsipHo-KuHeTHUecKast Teopus. Mosb. MonspHas Pewenue 3a0au
Macca. Yucno ABorazapo.
H3omnpoueccsl.
Ypasuenue MenneneeBa-Knamneiipona.
3akon [laneroHa. MomnsipHast Macca CMECH.
OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOW TEOPHH
W neanbHbli ra3 HJeaIbHOIO Ta3a.
BHyTpeHHSs HEPTrHs HJIeaJbHOTO Ta3a.
Cpenssist KBaipaTHYHAasl CKOPOCTb.
bapomerpuueckas Gpopmya.
Pacnpenenenne bonbimana.
Pacnpenenenne Mosekys ra3a mo cKOpocTsM (pacrpeseneHne
Makcgenna).
2. D¢ dexTuBHBIE AUAMETP U CEUEHUE MOJICKYJIBI. Pewenue 3a0ay




3. Pa6ota raza. [1epBblit 3aKOH TEPMOANHAMUKH U €TO Pewenue 3a0au
IpUMEHEHUE K U30IpoleccaM.

TennoeMKOCTh UI€AIBHOTO Ta3a.

YpaBHenue Maliepa.

Annabatnyeckuil mporecc.

ITonurponuyeckuil mpouecce.

TepmoauHaMuka Ontpornma. BTopoil 3akoH TepMOOMHAMHUKH. TpeTnil 3aKoH
TEPMOJVHAMHUKH.

Pacder nu3smMeHeHUs SHTPONHHU B MPOLECCAX HIEATBHOTO

raza (mpu moctosHHBIX P, V, T, Q), mpm HarpeBaHuu u
IIaBJICHUU.

Hukn Kapno. Teopems! KapHo. XonoannbHast MalyHa.
Pacuers! KITJ[ pa3nu4HbIX IHUKIIOB.

4. Peanbubie rassl. Kputnueckoe coctosiHue. YpaBHenue BaHn-| Peutenue 3adau
nep-Baannbca.

Kunxoctu. IloBepXHOCTHOE HATSKEHUE.
IToBepXHOCTHO-aKTUBHBIE BEILIECTBA.

VYcnoBus paBHOBECHs Ha IPaHUIIE IBYX KUAKOCTEH U Ha
IpaHHIIe )KUIKOCTh — TBEPAOE TEIO.

JlaBieHHe NOJ WCKPHUBIECHHOM IOBEPXHOCTBIO KHIKOCTH.
®opmyna Jlamnaca.

Kanunnsper.

Tsepabie Tena. [ledexTs! B KpucTamiax.

TennoeMKoCTb TBEPABIX TEIL.

ArperaTHple cOoCcTOsSIHMA BemiecTBa. a30Bble  IEpPEXOJbI
MepBOro M BTOpOro pona. YpaBHenue Kuameiipona —
Krnaysuyca. JluarpamMma cocTosHUi.

PeannHrle rasml,
JKUJIKOCTH ¥ TBEPJIBIC
Tena

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiuokBuyM (K), recruposanue (T) u T.1.

[Ipy u3y4yeHWM  OUCHUIUIMHBI ~MOTYT TMPUMEHSATCS  DJIEKTPOHHOE  OOy4YeHHeE,
JIMCTaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOIOTHHU B cooTBeTcTBIH ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIP0OeKTOB)
HE MPeyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieueHus JUCHUILIMHBI I10

Ne Bung CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PabOTHI
1 CamocrosaTenbHoe  |[MeToaudeckue yKa3aHWs II0 OpraHu3allud  ayJUTOPHOH U
M3y4YEHUE Pa3feNioB, |CaMOCTOSATEIbHOU paoor, YTBEPKIECHHBIE kageapoi
CaMOIIOArOTOBKA TEOpEeTUYECKOH (U3MKM U  KOMIBIOTEPHBIX  TEXHOJOTHUH,
(mpopabotka u npotokoia Ne 9 ot «14» mapra 2017r
ITIOBTOPEHHE

JIEKIIMOHHOT'O MaTepHaia
1 MaTepuana yueOHUKOB
U Y4eOHBIX TOCOOUH,
MOATOTOBKA K
71a00paTOPHBIM U
MPAKTHYECKIM
3aHATHUSAM,
KOJUIOKBUYMaM H T.]1.)




2 IToaroroBka k Meroauueckue pEKOMEH AU JUIsL IOATOTOBKU K
TEKyIEMY KOHTPOJIIO |IPAKTHYECKUM, CEMHMHApPCKMM M JIaDOpPATOPHBIM 3aHSTHUSAM,
YTBEpP)KJCHHbIE  KadeApoil  TeopeTH4ecKo  (U3MKU |
KOMITBIOTEPHBIX TEXHOJIOTHH, TpoTokon Ne 9 or «14» mapra
2017r

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIBbHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIK/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

Jlia au11 ¢ HapyIICHUSIMU 3PEHUSL:

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

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist 5L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble MPH OCBOCHUH JUCIHUNIHHBI
(MmonxyJis)

B xonme wu3yyeHuss [OUCHMIUIMHBI TPEAYCMOTPEHO HCMOJIB30BAHHE  CIICIYIOLIUX
00pa30oBaTeNbHbIX TEXHOJOTUN: JIEKIMH, MPAKTUYECKUE 3aHATHsS, NpoOlieMHOe oOydeHue,
MOJAYJIbHAsI TEXHOJIOTHS, TOJATOTOBKA MHCHMEHHBIX AHATUTHYECKUX pPaldOT, CaMOCTOSITEIbHAs
paboTa CTy/IEHTOB.

KomneTeHTHOCTHBIN TOAXOJ B paMKax IMpenojaBaHusl IUCHUILIUHBI peau3yercs B
MCIOJIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOAOB (MPOEKTHBIX METOJUK,
MO3rOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTYallMid, aHaiW3a TeAarormiyeckux 3ajaad,
MEeAarorn4eckoro SKCIepUMEHTa, MHBIX (OPM) B COYETAHUU C BHEAYTUTOPHON pabOTOM.

NudopmanonHble  TEXHOIOTUH, TMPUMEHSEMbIE TPU HW3YYCHUHU JUCIMILTUHBI:
UCIIOJIb30BaHWe  WH(MOPMAIIMOHHBIX  PECypcoB,  JIOCTYINHBIX B HWHGOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu HTepHeT.

AJlanTUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC TIPU U3YYCHHUH JTUCIIUTUIMHBI
— NI JIHMI C OrPAHMYEHHBIMH BO3MOXXHOCTSIMM 3JI0POBBbSI MPEIYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMI C UCTIOE30BAHUEM JIEKTPOHHOM MOYTHI.

4.0ueHo4YHbIe CpPeACTBA JJf TeKYLIero KOHTPOJS YCNeBAeMOCTH M NPOMeKYTOYHO
arrecTauuu

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUHN 0oO0y4aronmxcs, OCBOMBIIMX Hporpammy ydeOHoi aucuumiauHbel «b1.0.13.02
OCHOBBI MOJIEKYJISIPHOM (PU3HKHY.

OneHouHBIE CPEACTBA BKJIIOYAET KOHTPOJIBHBIE MAaTE€pUaibl JUIS MMPOBEACHUS TEKYLIEro
KOHTPOJIA B (popMe OTUETOB MO JTa0OpPaTOpHBIM paboTaM U NMPOMEKYTOYHOH aTTeCTALUM B
¢dbopmMe BOIIPOCOB K IK3aMEHY.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu



Kona u nammeHnoBanue

HaumenoBanne OIICHOYHOTI'O CpEACTBA

Ne Pesynbrarsl 00ydeHust
HMHIUKaTOpa . [Tpomexyrounas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymuit KOHTpOJIB
(B cooTBeTcTBUU C 1. 1.4) aTTecTalys
HOIIK-1.1. 3Haet 3Haer Teopetndeckue | KoHTponbHas paboTta — mo Bormpoc Ha
(byHIaMeHTaIbHbIC OCHOBBI, TIOHATHS, 3aKOHBI | TEMe, pa3aeny sKk3ameHe 1-4
3aKOHBI IPUPOJIBI U u Meronsl uccienoBaHui | Ompoc
OCHOBHBIE (pru3nUecKue MOJIEKYJISIpHOH  (H3HKH;
MaTeMaTUYeCKHe 3aKOHBl | TPaHHULBl TPUMEHHUMOCTH
1 METOZBI HAKOIUICHHS, ¢usmueckux Monene u
nepenadu u 00padoTKH TEOpPHUH,  HCHOIB3yEMBIX
nHpopmanun JUI  ONHCaHWSA CBOMCTB
1 BEILECTB Ha
MOJIEKYJISIPHOM YPOBHE
YMeeT IpUMEHATh 3aKOHBI
¢u3uKK A8 peleHus
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX 3a/1a4.
Bnaneer HaBblkamMu U
METOJIaMH peIleHHUs 3a1ad
M0 OCHOBHBIM pa3zzernam
MOJIEKYJISIpHOH (pu3nKu
HOIIK-1.2. Cmocoben | 3Haer aktyanpHble | KoHTponmbHas pabora — o Bonpoc Ha
NPUMEHATh  (pu3ndeckue | MpoOIEMBI MOJICKYJISIPHOH | TeMe, pas3iery 9K3aMeHe 5-8
3aKOHBI M MaTeMaTHYCCKH | (HU3HKH, ¢muky | Ompoc
METOABl JUIi PEIICHHUS | BO3HUKHOBEHUS
3a7a4 TEOPETHYECKOTO M | CIyYaHHBIX IPOIECCOB H
MIPUKJIJIHOTO XapakTepa ux MaTeMaTH4ecKue
MOJIeIH
Ymeer IIPUMEHATH
(dbusnyeckue MoOJCTU U
TEOpHUH,  HCIIOJb3yeMbIe
2 JUId  ONMCAaHUS CBOMHCTB
BEILECTB Ha
MOJIEKYJISIPHOM YPOBHE
Bnaneer METOlaMHt
pemneHus
€CTeCTBEHHOHAYYHBIX U
TEXHHYECKHX 337a4  Co
CIy4yailHbIMHU u
yCpEeITHEHHBIMU
(buznuecknmu
BEJIMYMHAMHU
HOIIK-1.3. Bnageer | 3naeT ocHOBHBIE 3akoHBI | KoHTponbHas pabora — mo Bormpoc Ha
HABBIKAMU MOJICKYJISIPHOM (hU3UKU TEeMe, pa3aeiny sk3amene 9-12
WCIIOJIb30BAaHUs  3HaHUM | YMeer npuMeHsTh | Onpoc
¢U3MKM W MaTeMaTHKH | OCHOBHBIC 3aKOHBI
pu peuIeHn | MOJEKYJSIpHOH  (pu3ukum
MIPAaKTHYECKNX 33139 JUISt pemnieHns
3 WHKEHEPHBIX 33134
Bnaneer HaBbIKaMU
MPaKTHYECKOTO
UCIIOJIb30BaHHUs npu
peLICHUH  MHXEHEPHBIX
3a]]a4 OCHOBHBIX 3aKOHOM
MOJICKYJISIPHOH (U3NKH
NOIIK-2.2. Haxogur u | 3Haer aktyanbHble | KoHTponbHas pabota — mo Bormpoc Ha
KPUTUYECKH aHAJIM3UPYeT | MHXKEHEpPHbIe 3ajaud  C | TeMe, pas3ieny sk3ameHne 13-16
nHpopmanuio, y4eToM sBeHui, | Omnpoc
4 HEOOX0ANMYIO JUId | M3y4aeMBIX B OCHOBax
pelIeHus] TOCTaBJIEHHOH | MOJEKyJISpHOH Pu3nKu
3a71a4u Ymeer aHAIM3NPOBATH
nHdopmanmio,

HE0OXOTUMYIO IS




peuieHus HH)I(eHepHOﬁ
3aJauyu

Bnaneer HaBbIKaMH
aHaJin3a HWHXCHEPHBIX

3a/1a4 C y4E€TOM SIBJICHU,
U3y4yaeMbIX B  OCHOBax
MOJICKYJISIpHOH (DU3UKH

NOIIK-2.2.
BEIOMpATH

Coocoben
CrocoObBl |

3HaeT crocoOkl U CpencTBa
U3MEpPEHUN Uil  OLEHKHU

Konrpomipnas pabora — mo
TeMe, paszelry

Bormpoc Ha
sk3amene 17-20

CpencTBa W3MEpPeHHWH U | sBIeHWH, wu3ydaeMeix B | Ompoc
HPOBOJHTH OCHOBAaX  MOJICKYJIIPHOM
IKCIICPUMEHTAJIbHBIE bm3uKu
HCCIICIOBAHUS Ymeer HPOBOJIHTD
M3MEPEHUs BEIMYNH
Brnaneer METOlaMHU
OLICHKH MOTPENTHOCTH
U3MepsieMBbIX BEJIMYUH B
SBJICHUSX, H3Y4aeMbIX B
OCHOBax  MOJIEKYJISIPHOU
(huzuKn
HOIIK-2.3. Bnanmeer | 3Haer cocoOsr 00paboTku | KonTpombsHas pabora — o Bonpoc Ha
crocobamMu 00pabOTKH W | IKCIIEPUMEHTAIHHBIX TeMe, pa3ery sKk3ameHe 21-22
TPEeNCTaBICHUS pe3yJIbTaToB Ompoc
NONyYeHHBIX JaHHBIX H | YMeeT OLICHUBATD
OLICHKU MOTPEIIHOCTH | IOTPEIIHOCTh H3MEPEHHOM

pe3yJbTaTOB U3MEPEHUI

BCJIMYMHBI

Bnageer METOaMuU
OLICHKH TMOTPECIIHOCTHU
pe3yJIbTaTOB U3MEPEHUI B
SABJICHUAX, HU3YYaCMbIX B
OCHOBax  MOJIEKYJIIPHOU
(huzuKn

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepHAJIbl, He00OX0ANMMBIE IJIfl OLlEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI

(l)OpMHpOBaHI/[ﬂ KOMIIeTEeHIIMH B Impouecce OCBOCHUs 06p330BaTeJ'II)HOﬁ NnporpaMmmbl

IIpuMepHBbIH NepedYeHb BONPOCOB U 3aJaHU I

KoHTponbpHbIe BOMPOCH! A7l YCTHOTO OMpoca Mo pazaenam y4eOHO#l mporpaMmbl
Pazgen 1. UneanpHbIi ras.

NN BN W -

. Kakue pusnyeckue Moenn UCoab3yeT MoJIeKysipHas pusuka?
. OxapakTepu3yiTe METO/Ibl ONMMCAHUS (PU3MUECKUX CUCTEM B MOJIEKYJIAPHON (HU3UKE.
. Onummure npocTeiIyo0 MOIeNb BEIECTBA — UCaNIbHBIN ras.
. Uem oTnn4aroTCss KpUCTAIIIMUECKUE Tena OT aMOPPHBIX?

. KakoB ¢usnueckuii cMbIcit mocTossHHOM ABorazipo?

. B 4ém 3akmrogaercs MOJIEKYISIPHO-KMHETHYECKOE TOJIKOBAHUE J1aBIECHUS raza?

7. 3anuiute Bce GOPMYIIBI I TA30BBIX 3aKOHOB.
8. Ilouemy konebarenbHas CTeNeHb CBOOOMBI 00J1aaeT BIBOE OONBIIECH dHEprUeh, yeM

NoCTyNaTelbHas U BpalaTesbHas?
9. Kakue ynpoiieHus nenaaiuch Npy BbIBojie 6apoMeTpruueckoi GopMyibl?

10. Kak M0O>XHO pUOAU3UTENBHO OLIEHUTH BBICOTY aTMochepbl?
11. O6bsacuure ¢uznueckuii cmpicn pacnpeaenenuss bonbimana. Kak cBsizano 3T0

pacripeneneHue u 6apomerpudeckas popmymna?

12. KakoB ¢u3uveckuii CMbICI (DYHKITUU pacTIpeIeICHUS MOJICKYJT IO CKOPOCTsIM?
Pa3nen 2. SIBnenus nepeHoca B razax.

13. Yto Takoe BakyyM B TEXHUYECKOM CMbIcIie?




14. IlpuBeauTe npUMeEpPHI UCTOJIb30BAHKS BAKyyMa B TEXHUUYECKUX YCTPOUCTBAX.

15. B ué™m cymHocTs siBeHui nepenoca? KakoBbl OHM M IIPU KaKKX YCIOBUSX BO3HUKAIOT?

16. TTouemy nuddy3ust KuaKoCcTEH MPOUCXOAUT 3HAUUTEIHHO MeJIeHHee, YeM quddy3us
ra3zon?

17. Yro Ha3zwBatoT kod(duimentom auddy3un (BIA3KOCTH, TEIUIONPOBOIHOCTH)? OT
KaKHX [1apaMETPOB OH 3aBUCUT JJIs Ta30B?

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

19. Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEpATyphl?

Paznen 3. Tepmonunamuka.

20. Pa3psicHUTE NOHATHE CTALlMOHAPHOIO COCTOSIHMS. YTO HaA3bIBAIOT 3aKpBITON U
OTKPBITON cuctemamu?

21. Yro Takoe BHYTPEHHSS SHEPIUs UJCAIBHOIO Ia3a, U MPU KaKUX YCIOBUSAX OHA MOKET
WU3MEHUTHCSA?

22. JlaiiTe ompeneneHUE TEIUIOEMKOCTU Tella U YACIbHOU (MOJIAPHOM) TEMI0EMKOCTH
BEIIeCTBA.

23. Ilouemy TeroémkocTh Cp Oosbie Termmoémkoctu Cy?

24. Uto mpoMCXOIUT C TEMIIEpaTypod rasza, €ciud OH pacIIUpsieTcs] MpHU MOCTOSHHOM
naBieHUn?

25. YTo mpoUCXOIUT C TEMIEPATypOil raza, eclid OH paciIupsieTcs aauadaTuyecku’?

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

27. Korna coepiiaercs 00mpInas padota: mMpu U30TEPMUUECKOM WM auadaTHYeCKOM
pacmMpeHur raza ot oobéMa Vi 10 oobema Vo?

28. Ilouemy Bce peanbHbIE MTPOLIECCHl HEOOpaTUMBbI?

29. Yto Takoe sHTpornus? Kakas CBA3b SHTPONHU CO BTOPHIM U TPETHUM 3aKOHAMHU
TEPMOJUHAMUKHN? YKaXXUTE CBA3b SHTPOIIUU C TEPMOIMHAMUYECKONU BEPOSITHOCTBIO.

30. Moxert nu 3HTpoIus yObIBaTh: a) B 3aMKHYTOM crucTeme; 0) B HE3aMKHYTOM cucteme?

31. OOwsicaure pabOTy TEIUIOBOW MAIIMHBI, HCIONB3YS AHAarpaMMy IHKIXYECKOTO
nporecca. 3a4eM TEIUIOBOM MAIIMHE HYXKEH «XOJIOJWIBHUK»?

32. Tlouemy naBUTATENW BHYTPEHHETO cropaHusi umeror Ooisee Bbicokuit KIIJI, dem
MapOBbIE MAILIUHBI?

33. Kax usmenurcs KI1/] uukia Kapso, ecnu TemnepaTypsl HarpeBaTesis U X0JIOAUIbHUKA
OJTHOBPEMEHHO YBEJIMYUTH (YMEHBIINTh) Ha OIMHAKOBYIO BenuuHy AT?

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

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

Pasnen 4. PeanbHble rasbl, )KUIAKOCTH U TBEPJBIE TENA.

36. O6bsicaute ¢ Touku 3peHns MKT: a) BO3MOXKHOCTB CxKaTHsl TeJla MoJ AaBJIeHUuEM; 0)
HEBO3MOXXHOCTh OECKOHEYHOTO C)KaTHsl Tell; B) pacUIMpeHHe Tela IpU HarpeBaHuu; T)
pacTBOpPEHHE COJIU B BOJIE; 1) TEKYUECTh KUAKOCTU U COXpaHeHHe (OPMbI TBEPABIMU TeJIaMHU.

37. Yem OTIIMUAIOTCS PEATBHBIE I'a3bl OT UJICAIbHbIX?

38. I3 kakux IpeanocbuIoK BBIBOAUTCS ypaBHeHUE BaH-nep-Baansca?

39. O0bscHUTE pa3nuyhe SKCICPUMEHTAIBHBIX U30TEPM U U30TE€PM, COOTBETCTBYIOIIUX
ypaBHeHUI0 Ban-nep-Baanbca.

40. YTo mpOMCXOIUT C HACHIIIEHHBIM MApoOM: a) IPU YMEHBIIEHUHU ero o0bvéma; 0) mpu
YBEJIMYEHUH €r0 00bEMa; B) MPU MOHMKEHUU TEMIIEPATYpPhl; T') IPU MOBBIILIEHUH TEMIIEPaTyphbl?

41. B KakuX TEXHUYECKUX YCTPONCTBAX MCIIOJIB3YIOTCS METAaCTaOUIbHBIE COCTOSTHUS ?

42. MoXHO T, CKUMasi BOAAHO# map mpu Temneparype 150 °C, mpepatuts ero B Bomy?
JlaitTe mosicHeHUs.



43. KakoBa cymHocTh 3(pdekra Jroyns — Tomcona? Korma on mnomoxxureneH?
Otpunarenen?

44, Kak M0O>xHO HCII01630BaTh 3 dext [xoyns — ToMmcoHa st CKMDKSHHS Ta30B?

45, Kak ONBITHBIM MyTEM ONpeAcTuTh KOI()PHUIMEHT TOBEPXHOCTHOTO HATSKEHUS
JKUIKOCTU?

46. Kakyro ®HIKOCTh MOKHO HAJIUTh B CTaKaH BBILIE €0 Kpaén?

47. Yo mpoun3o1wio Obl ¢ )KUIKOCThIO, HATUTOU B COCY/T, HAXO/ISIICHCS HA HCKYCCTBEHHOM
cnyTHuke 3emin?

48. [ToueMy y Bcex BEIIECTB IMOBEPXHOCTHOE HATSHKEHHUE YMEHbILAETCS C yBEIWYCHHEM

TeMIEpaTypbl?

49. Kunkue nekapcTBa 4acTo OTMEPSIIOT KAIUISIMU. SIBISETCS JIU 3TO TOCTATOYHO TOYHOM
Mepoit?

50. UYro mpeacTaBisiOT COOOW IMOBEPXHOCTHO-aKTHBHBIC BEIIECTBA W TJE OHH
UCIIONIB3YIOTCS?

51. Ot 4ero 3aBUCHUT BBICOTA OJHATHS CMaYUBAIOLIEH KUIAKOCTH B KalmWusipe?

52. Ykaxxute npuMepbl KaMWUISIPHBIX SBJICHHM.

53. Yem omiIMYal0TCSA KPUCTAINYECKUE TeIa OT aMOphHBIX?

54. B uéM 3axiirouaeTcsi aHM30TPOIHSI KPUCTAILIIOB?

55. Bce MeTauibl UMEIOT KPUCTAJUINYECKYIO CTPYKTYPY, OJHAKO CBOMCTBO aHU30TPOIHHU B
MEXAHUYECKUX, TEIUIOBBIX U 3JIEKTPUUECKUX SIBJICHUSAX y METAJUIOB HA MPAKTUKE IPOSBIAETCS
oueHb penko. [Touemy?

56. Kak MoxHO Ki1accu(puuupoBaTh KPUCTAILIBI?

57. Kakasi 3aBUCUMOCTb CYILECTBYET MEX1y KO3 PUIEeHTaMH JTUHEHHOTO U 00BbEMHOIO

pacumpenusi? Kak e€ nokazats?

58. Uto Takoe «OuMeTaI» U TJe OH NpUMEHseTCs?

59. Kak mnonyuuts 3akoH [lrosonra u IITH, uCHONB3Yys KIACCHUYECKYIO TEOPHIO
TEIII0EMKOCTHU ?

60. BemecTBo B 0JHOM COCYy/1€ HAXOAUTCS B AKUAKOM U TBEPAOM cocTtosiHuM. [louemy npu
HarpeBaHUU 3TOM cMecH e€ TemrepaTypa He MoAHUMAaeTcs?

61. Yem ornmuaercs (a3oBbIi Mepexoa NEpBOro pojaa oT (a3oBoOro mepexoja BTOPOTo
pona?

62. IIpuBenute npumepsl pa3zoBbIX NEPEXOOB IEPBOTO U BTOPOTO poja.

63. [Touemy 3a caMOJIETOM, JIETSIMM Ha OOJBIION BBICOTE, BOSHUKAET O0JIaYHbIH cien?

64. Ilouemy BO BpeMs CHEromnaja TeMIieparypa Bo3lyxa OObIYHO MOBBIILIAETCS?

65. O kakux (U3NYECKUX XapaKTEepPUCTHKAaX BEIIECTBA MOXHO Y3HaTh M3 (Pa30Boif
JarpaMmbl COCTOSTHUS?

KonTpoJsbHbie padoTsl 110 pa3ienaM yueOHO# 1M CHHIIMHbI

KontponbHas padota 1. neanbHslii ras.

1. OueHute, CKOJIBKO MOJIEKYJ BbI BJABIXAa€T€, €CIIM MPHU OAHOM BJOXE Moiydaere 1 1
BO3/yXa.

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

3. B cocyze o6bemom 1 M3 npu Temmeparype 27 °C HaxomuTcsl cMech JBYX HI€abHBIX
razoB: 10%* Mosekyn kucnopoa u 2 Mons Bogoposa. HaiiTu 1aBleHye cMecH Ta3oB.

4. Ilonaras TemnepaTypy BO3/yXa, MOJISIPHYIO Maccy U yCKOpEHHE CBOOOIHOIO Ma/ieHus
HE 3aBUCSIIMMM OT BBICOTHI, ONPEIEINTH, HAa KAKOM BBICOTE HaJ YPOBHEM MOps IUIOTHOCTH
BO3/lyXa MEHbIIIE CBOEro 3HaU€HHUs Ha ypoBHE Mops B 2 pa3a. Temmeparypy Bo3ayxa NpUHATH
pasHoii 0 °C.

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



paBHOpacHpeeeHus, —Ha OJIHY: a) IOCTYMAaTeJIbHYI0 CTENeHb CBOOOIBI, 0) BpalIaTelbHYIO
CTETICHb CBOOO/IBI; B) KOJIEOATEIbHYIO CTETIEHh CBOOOIBI?

KonrponsHas pabota 2. SIBieHus nepeHoca B ra3ax.

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

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

3. Kakoe mpeaensHOE YHMCIO MONEKYHI Tasa JOIKHO HaxoauTcs B 1 cM® chepuueckoro
cocyaa, TuaMeTp KoToporo paBeH 50 cM, 4TOOBI MOJIEKYJIBI HE CTAIKHBAIHUCH JIPYT C APYrom?
JrameTp MoJIeKyIIbl ra3a IPUHATH paBHbIM 0,3 HM.

4. Yepe3 UMIUMHAPUYECKUI METAJUIMUECKUN CTEPKEHb IIPU PA3HOCTU TEMIIEPATYP Y €ro
koHIOB AT 3a | ¢ ocymectBisiercs nepenada kouuudectsa TemioTel 8 k. Kakoe konnuectBo
TEIUIOTHI Oy/eT mepemaano 3a 1 ¢ depe3 cTepikeHb M3 TAaKOro jKe MaTepuala W JUIMHBI, HO TpHU
pazHoctu Temiiepatyp 2-AT u BaBoe OOJIbIIIEM pagnyce CTePKHS?

5. WpeanbHblii ra3 COBEPIIMI M30XOPUYECKHI MPOLECC, B PE3YIbTATE KOTOPOTO €ro
JaBJeHHE BO3pOCiO B n pa3. Kak u BO CKOJIBKO pa3 M3MEHUIIOCH CpeHEe YMCIIO CTOJKHOBEHUMN
KaXJI0M MOJIEKYJIbI B €IMHUILY BpEMEHU?

KonTponbnas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Moisl uAealnbHOrO rasa C M3BECTHBIM IIOKaszaresieM aaualdaTsl Y
nosblmaercs Ha AT npu n300apuuecKOM, H30XOPUYECKOM U aauadaTUYECKOM IIpoleccax.
Onpenenuts npupamnieHre BHyTpeHHel s3Heprun AU rasa ajis Bcex Tpex Ciydacs.

2. HamnucaTth ypaBHEHHE COCTOSHUS JUIsl 1 MOJIsl MaeanbHOro raza B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €ro MoJisipHbIe TerioeMkoctd CP u CV.

3. HaiiT yaenpHy!0 TEIII0EMKOCTh KHCI0poaa Ipu V = const.

4. CpaBHUTh KOJHMYECTBA TEIUIOTHI, MOJYYEHHbIE ra3oM Ipu uzoxopuyeckoM (QV) u
nzobapuyeckoM (QP) moBbllIeHHH €ro TemmepaTypbl Ha OJHY M Ty ke BeiauuuHy. OTBeT
000CHOBATb.

5. Belpazuth MoJIsIpHYIO H300aprudecKyro TerioeMKocTh CP uepes n3BeCTHbIN OKa3aTesb
annabaThl .

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

1. Onenute, KaKyr0 MPUMEPHO TOJIIUHY MUMEN OBl CION KUIAKOTO BO3AyXa Ha 3eMHOM
MOBEPXHOCTHU IIPU OXJIAKJEHUHU 3€MIIM U KOHJEHCALUN BCErO BO3yxa?

2. Ilpu moabeme 3 BOABI IPOBOJIOYHOM paMKU oOpasyercs IUIEHKa IIMPUHOW 5 cM.
Onpenenure MUHMMAIBHOE 3HAYEHHE CHJIBI, NPUJIOKEHHOW K paMKe, NPU KOTOPOM MOKET
IIPOM30MTH pa3pbiB BOASAHOM IUIEHKH. KoauumeHT noBepXHOCTHOTO HATSKEHUS BOJbI paBeH
0,07 H/m.

3. Kak MOHO nepeBecTr HaChIICHHBIN NTap B HEHECHIIICHHBIN ?

4. Bo ckonbko pa3 n (n = V2/V1) crnenyer yBelUYUTh M30TEPMHUYECKH 00BEM 1 MoJeit
U/ICaTBHOTO Ta3a, YTOOBI €r0 YHTPOIIUS UCTIBITala pupameHne AS?

5.Croit 1paa TonmuHoi 4,2 cM umeet Temmnepatypy 0 °C. HaifTu MUHAMATBEHYIO TOJIIHHY
CJI0Sl BOJIbI, KOTOPYIO HY>KHO HaJIMUTh Ha JieJ], 4TOObI Bech Jiea pacTasul. HauanbHas TemmnepaTtypa
BoztbI 33 °C. TToTepsMu TemnoTH MpeHedpeys.

3aueTHO-IK3aMEeHAIMOHHbIE MAaTepHAJBI JUIsl HNPOMEKYTOYHOH  aTTeCTANHH
(3x3amen)



1. 3akoHbl upeanbHOro rasza. BwiBoa ypaBHeHuss MenpaeneeBa-Knanelipona. 3akoH
ABorazpo. M3onpoueccs! (popmynsl u rpaduku). Beison 3akona lansToHa. MomsipHas Mmacca
CMECH.

2. JlaBnenue raza. BbIBoJl OCHOBHOTO ypaBHEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUU
UJCAIBHOTO ra3a. @opMyJibl BHYTPEHHEN SHEPIMH HCAIBHOIO I'a3a U CPEHEN KBaIpaTUUHOU

ckopoctu. Pacnipenenenue sHEpruu mo CTETEeHsIM CBOOO/IBI.

3. BeBog Oapomerpuueckori ¢dopmyisl. BeiBog pacnpenenenuss bompiimana. OmnbIT
Ileppena no onpezaenenuto yuciaa ABoraapo.

4. PacnpeneneHue MoOJIEKyJ ra3a IO CKOpocTsM (pacnpeaeneHue Makcpesuia).
@usnueckuil cMpica QYHKIMM pacupezencHus. Y ciaoBue HOpMupoBku. Hambonee BeposiTHas
CKOpOCTh U 3HaueHHEe (PyHKIMM pacnpeneseHus npu 3Toi ckopocti. OyHKIMS pacnpeaeraeHus
JUISL OTHOCUTEIIEHOW CKOPOCTH. Y CIIOBUS CYILIECTBOBAHUS aTMOC(epHI IIaHeT.

5. DpdexTuBHBIE TUAMETP U CEYEHHE MOJIEKYNbl. BbiBog opMyi 1t cpeHei JInHbI
cBOOOHOrO Ipodera 1 Yncia CTOJKHOBEHUH U OLIEHKA NOPsIKA ATUX BEIUYUH. Bakyym.

6. SBnenus mnepeHoca. Juddy3us B razax. 3akon @Puka. Pacuer korddunmeHta
camoudy3un.

7. Buyrpennee tpenue. ®opmyna Heroorona. Kunematnueckas u AMHaMHYECKas
BSA3KOCTH. TermnmonpoBoaHoCTh. 3akoH Dypbe. CBA3b Mex 1y KO PUIIMEHTAMH MTEpEeHOCa.

8. BuyTpeHnHss sHeprus kak QyHKIUs cocTosiHusL. [1epBblii 3aKOH TepMOAMHAMUKY U €T0
paznmuunbie (OpMYITHPOBKHU. BeiBoa dopmyisl 1t paboTsl ra3a. [I[pumeHenne nepBoro 3aKkoHa
TEPMOJUHAMHUKHU K U30IIPOLIECCAM.

9. Knaccuueckas Teopusi TEIUIOEMKOCTH HAEAIBHOrO rasza. MosipHas U yzAelbHas
TEIUIOEMKOCTH U CBSI3b MEXIY HUMHU. TeIUIOEMKOCTH IpPU MOCTOSHHOM JIaBIEHUU U OObeMe.
BriBon ypaBHenust Maiiepa u noka3zarenst aanadarsl. @U3N4ecKuil CMBICI Ia30BON TOCTOSHHOM
R.

10. Anmmabarmueckuid mpomnecc. BreiBon Tpex ¢dopmyn mns agmabatel. CpaBHEHUE
annabaTU4eckoro M M30TEPMHUYECKOIro IpoueccoB. BeiBox ¢opmyn ans paboTel rasza mnpu
aanabaTHYeCcKOM IMpoIecce.

11. IHonurponuueckuit mporecc. YactHele ciyyan. BeiBoa ¢popmysisl noautporsl. BeiBon
YacTHBIX (POPMYI U3 ypaBHEHHS MOJIUTPOIIHI.

12. OGpatumsble U HeoOpaTuMble Tporecchl. [IoHsATHE SHTPONUU TEPMOIUHAMUYECKON
cucteMbl. CBolicTBa 3HTponuu. Bropoii 3akoH TepmoauHamuku. @opmyna bonbumana. [Topsinok
u Oecriopsa 0k B npupose. TpeTuii 3akoH TepMoJIMHAMUKH. PacueT komuyecTBa TEMIOTH Yepes3
SHTPOINHIO.

13. Pacuer u3MeHeHHs SHTPOIIUH B MPOLIECCax UACAIBHOrO ra3a (IpH MOCTOSIHHBIX P, V,
T, Q), npu HarpeBaHUH U IJIABJICHUU.

14. Huxnuyeckue npouecchl. Temnosas mammHa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBox popmymsl KITJI. Teopemsl KapHo. Paznuunbie (opMyIMpOBKH BTOPOTO 3aKOHA
TEPMOJUHAMHUKU. XOJOIMWIbHAS MalllHA.

15. Peanbnsble rasel. M3orepmel peanbHOro rasa. Haceimennsiii map. Kpurtuueckoe
cocrostnue. Kputuueckue napameTpsl.

16. VYpaBuenue Ban-gep-Baanbca nns 1 monss w1 v Moned. PU3HMYECKHN CMBICI
NOCTOSIHHBIX Ban-nep-Baanbsca. M3otrepmbl Ban-gep-Baanbca. MeracTaOuibHbIe COCTOSHUS.
Bnyrtpennsisa sHeprus rasa Ban-gep-Baanbca.

17. Dddexr xoyns — Tomcona. Pusmueckas cymHocTb. JuddepeHunanbHplii
koapdunuent xoyns — Tomcona. luddepenmanbuplii 1 uHTErpanbHbIN 3QPexT. DHTATBIHSL.
TemnepaTtypa UHBEpCHUHN.

18. CBoGonmnasi sHeprusi kKak (QyHKUUS coCTOsAHUA. Tpu (GOPMYIUPOBKU IJIs
Kod(puIMeHTa MOBEpXHOCTHOrO HaTspkeHUs. OmbiT Ilnato. 3aBucuMocTh KOd(QdHUIIMEHTa
MOBEPXHOCTHOTO HATSKEHUS OT psiia hakTopoB. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. VcnoBust paBHOBecHsI Ha TpaHMIE ABYX JKUAKOCTEH M Ha TPAHUIE XHUAKOCTb —
TBepaoe teno. Kpaesoit yrom. [IpumMepsl cMaunBaHusi 1 HECMauyMBaHUA.



20. JlaByieHHE 1101 MICKPUBIICHHON TTOBEPXHOCTHIO XUAKOCTH. BbiBoA hopmynbr Jlamnaca.
Yacrtueie cnyyau. Kanspel. BeiBog popMysibl MOAHITHS KUAKOCTH B KaITUJUISAPE.

21. CumMeTpus KpuCTaILIOB. 4 Tuma KpucTaiioB. JledekTsl B kpucramuiax. Kimaccuueckas
TEOPHsI TEINIOEMKOCTH TBEPABIX Tel: 3aKoHbI J(rosnonra u [Itu u /xoynsa — Konma.

22. ®aza. ®azoBoe paBHOBecue. DazoBble MNEPEXO/bl IMEPBOTO W BTOPOTrO poja.
[Momumopdusm. VYciioBusi KuIMeHUs, IIaBiIeHUs, cyOnumarnuu. YpaBHenue Kianeiipona —
Knaysuyca. TpoitHas Touka. J{uarpamMmma coOCTOSIHUM.

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Bovicokuii  yposenv «5» | OYeHKY «OMAUUHO» 3ACTYAHCUBACM CIYOEHM, 0CBOUBSULULL 3HAHUS,
(omauuno) VMeHUsi, KOMNemeHYuu U meopemudeckul. mamepuanl 0e3

npobenos;  GubINOIHUGWULL 6Ce  3A0aAHUSL, NPedyCMOMPEHHbIe
VUeOHbIM — NIAHOM  HA  BbICOKOM  KAYeCMBEHHOM  YPOS8He;
npakmuyeckue — HAGblKU  NPOPECCUOHANbHO20 — NPUMEHEHUS
OCBOEHHBIX 3HAHUU CHOPMUPOBAHDL.

Cpeonuii  yposeHvb «4» | OyeHKy «Xopowioy 3aciyxicusaem CmMyoOeHm, NpaKmuyecKu
(xopouio) HOJIHOCMbIO  OCBOUBWIULL  3HAHUS, YMEHUS, KOMNEMEeHYuu u
meopemuyeckuti. Mamepuai, yyeOHvle 3A0aHUs He OYEHEeHbl
MAKCUMANILHBIM — YUCTIOM  0A108, 8 OCHOBHOM ChHopmMuposa
npaKmuyecKue HasoiKu.

Tlopozosyiii yposenv «3» | OYeHKY — «YO0BIeMBOPUMENLHOY  3ACAYICUBAEM  CMYOeHM,
(vOosnemsopumenbHo) yacmuyHo ¢ npoderamu  0C8OUSUWIULL  3HAHUS, — YMEHUs,
KOMNemenyuu u meopemudeckull mamepuai, MHo2ue yueOHvle
3a0anust 1uboO He BbINOJHUNL, TUOO0 OHU OYEHEHbl HYUCIOM OANN08
ONUBKUM K MUHUMATbHOMY, HEKOMOpble NPAKMUYeCKUe HAGbIKU He

cchopmuposatbi.
Munumanvhovliil  ypoGeHb | OYeHKy «HeYO08IemE8OPUMENbHOY 3ACTYIHCUBAEm CMYOeHm, He
«2» 0C8OUBWIULL 3HAHUS, YMEHUS, KOMNEeMeHYuu U meopemudecKuti

(Hey0o81emeopumenvpro) | mamepuai, yieOnvie 3a0aHUsi He GbINOJHUIL, NPAKMuU4ecKue
HABbIKU HE CHOPMUPOBAHDL.

OneHouHble CpeAcTBa JUIsl WMHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM M JINIIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHUUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsl NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHHUECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHs 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUSI Pe3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYINIO) MpeaycMaTpUBaeT MpPelOoCTaBlIeHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYCHHUSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeveHnb y4eOHOI JIUTepaTypbl, HHPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas 1ureparypa

1. Cagenbes, 1.B. Kypc obmielt ¢pusuku : yaeObnoe nmocodue : B 3 1. T. 1 : MexaHuka.
Monekynsipnas ¢pusuka / CaenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemkeBuy, B.A. Kypc o0uieit ¢pusuku. MonekynspHas ¢pusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. Monekynsipras ¢usuka : yueonoe nocooue / A.K. Kukonn, 1.K.
Kukoun. - Cankr-IlerepOypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc ¢usuku : yued. mocodue 1 HHKECHEPHO-TEXHUUECKUX
crnermanbHocteit By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

6. Uponos, N.E. Bamauu no obmieii ¢pusuke : yueoroe nmocodbue / .E. Upomos. -
CankrllerepOypr : Jlans, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, 1.B. COopHHK BOMPOCOB U 3a/1a4 1o o01iel Gpusmke : yuedHoe mocoodue /
N.B. CaBenbes. - 7-e usn., crep. - CII6. : Jlans, 2016. - 292 c. -

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

5.2. llepuoanueckasi JuTepaTypa
Vkasviearomea  newamuvie  nepuoouveckue uzoamua u3z «llepeuns  newamuuix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 31eKMPOHHOL 8epCUll HCYPHALA, U3 0A3 OAHHBIX, 0OCMYN K KOMOPbIM umeem
Kyor'y:
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias nahopmarronHas mardopma Elsevier
https://www.elsevier.com/
4. Haydnas snektponHas oudmnorexa (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmIMX yueOHBIX 3aBefeHM. Pagnodusuxka.
6. Wudopmaruzauus u cBs3b
7. Ycnexu QU3NYecKuX HayK
8
9.
1

XKypHan 3KcriepUMEHTaIbLHOM U TEOpPEeTUUECKOM (pr3uku
[Tucema B "XKypHan skciepuMeHTaIbHOM U TeopeTndeckon pusuku"
0. PagnoTexHuKa U 3JIEKTPOHUKA

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe NMPOo(ecCHOHATbHBbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com



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

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IloJHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

g wnhE

7. HaumonanmpHass dJeKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHOW OMONIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoit oubnmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcuretckas unpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX aucceprtaruii http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP HUHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH moptan "Pycckuit s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

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

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepanun". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena moayinpHOTO JUHaAMHU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4€OHO-METOMUYECKUX KOMILUIEKCOB, ITyOIUKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnoreka nHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHbIX TexHOMOoTHi http://mschool.kubsu.ru;

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

5. DneKTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus /sl 00y4aIOUIUXCsl 0 OCBOEHUIO TUCIMILTHHBI (MOIYJIs)

Jlexiust SBASIETCSI OTHOM U3 POPM M3YUCHHS TEOPETUIECKOTO MaTepuaa 1o JUCIUTIIHHE.
B X071€ 1eKIIMOHHOTO Kypca MPOBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0/I0B U TCOPHI.
B TeTpaI[I/I JJI KOHCHCKTI/IpOBaHI/Iil JIGKIII/II?I HCO6XOI[I/IMO UMECTh IIO0JdA, TIA€ IIO XOIIy
KOHCIIEKTUPOBAHHMS JICJIAI0TCS HEOOXOIMMBIE TTIOMETKH. 3aIMCH JIOJDKHBI OBITh M30UpaTeIbHBIMHU.
B xoHCIIEKTE MPUMEHSIOT COKPAILIEHUE CIIOB, UTO YCKOPSIET 3aIKCh.

Bomnpocel, Bo3HUKawomMe B XOJE€ JIEKIMH, €CIM He 3aJaHbl cpa3y, PEeKOMEHIYeTCs
3alIiUChIBATh Ha IIOJKIX U IIOCJIIC OKOHYAHHUA JICKIIUH O6paTI/ITI)C$I 3a pa3"I>$ICHeHI/ICM K
npenoaasarento. Heo0XoauMo akTUBHO paboOTaTh C KOHCIEKTOM JICKIIMHU: IOCJIE OKOHYAHUS
JICKIIUN pCKOMeHIIyeTCﬂ Hepe‘-II/ITaTB CBOM 3allMCH, BHCCTH HOHpaBKI/I 1 OJOIIOJTHCHUA.

OpHUM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTU CTYJEHTA SBISETCS CAaMOCTOSITeNIbHAs padoTa,
KOTOpasi BKIIFOYAET B ce0s M3YYCHHUE JICKIIMOHHOTO MaTepuaia, y4eOHUKOB B YIeOHBIX TOCOOUH,
MOATOTOBKH K BBIITOJIHEHHIO JTA0OPATOPHBIX PaObOT U 0POPMIICHUIO TEXHUUECKHUX OTYETOB 11O HUM,
a TakK X€ IMOATOTOBKHU K HpaKTI/I‘IGCKI/IM 3aHATUAM I/I3y‘~I€HI/I€M KpaTKOﬁ TGOpI/II/I B 3aJaYHUKaAX U
pEIICHUH JIOMAIIHUX 3aJaHuid. MeToauKa CaMOCTOSATEIbHONH pabOThl MpeIBapUTEIHLHO
pa3’I)$ICH$I€TCH HpGHOI[aBaTeJICM 158 B HOCJIGZIYIOHICM MOXET YTO‘-IHilTI)Cﬂ C y‘I@TOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH CTyIeHTOB. Bpemss M MecTo caMOCTOSTeNnbHOU padoThI
BI)I6I/IpaIOTC$[ CTy,I[GHTaMI/I 110 CBOCMy yCMOTpeHI/II-O HHaHI/IpOBaHI/Ie BpeMCHI/I Ha CaMOCTOﬂTeJ'II)HYIO
paboTy, HEOOXOAMMOTrO Ha H3yYEHHE HACTOSIIEW AUCHUUIUIMHBI, CTyJIEHTaM IIydllle BCEro
OCYIIECTBIISITh PAaBHOMEPHO HA BECh CEMECTp, MpeaycMaTpuBasi TPH OTOM PETYISIPHOE
MOBTOPEHME MPOIACHHOTO MaTepuarna.

CaMocTosTenbHYI0 padoTy Ha/l AUCUUIIIINHON ClIeAyeT HAUMHATh C U3YUYEHUs IPOrPaMMBl,
KOTOpasi COJEPKUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHMSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO CIIeyeT BCIIOMHUTH PEKOMEH IAIUK TIPETIOIaBaTeNsl, TaHHBIE B XOJ€ YCTAHOBOYHBIX
3aHATUN. 3aTeM cleAyeT MPUCTYNaTh K M3YYEHHIO OTHAEIbHBIX pa3/ieJIOB U TEM B MOpPSIKE,
MpeaycCMOTpeHHOM Tiporpammoii. [lonyuuB npencraBienne 00 OCHOBHOM COJIEpKaHUU pas3fena,
TE€MbI, HEOOXOAMMO HM3yYUTh MaTepHall MO TeMe, M3II0KEHHBbIM B yuyeOHuke. llerecoobOpazHo
COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT UJIN CXGMy, 0T06pa>1<a}01uy}o CMBICJI U CBs3U OCHOBHBIX HOH?ITI/If/'I
JAHHOTO pa3jeNia U BKIIOYEHHBIX B HEro TeM (uiu 6osee IpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JIEKITHH ).

OO0s13aTeNbHO  CIIETyeT 3alUChIBaTh BO3HUKINKME BOMPOCH, Ha KOTOpPHIE HE YIAIOCh
OTBETUTH caMoOCTOATeNbHO. HeoO0XonuMo M3y4YHTh CIHMCOK PEKOMEHJOBAHHOM JUTEepaTypbl U
yOenuThCsl B €€ HalWMYMWd B JMYHOM IIOJIb30BAHUU WM B MOJAPA3JIENICHUSX OUOTUOTEKH B
OyMa)KHOM WJTH AJICKTPOHHOM BH7E. BCI0O OCHOBHYIO Y4eOHYIO IUTEpATypy KEIaTeIbHO N3ydaTh
C COCTaBJICHMEM KOHCIIEKTa. YTeHue JIUTEepaTypbl, HE COMPOBOXKIAEMOE KOHCIEKTHPOBAHUEM,
MaJjio pe?ay.]'II)TaTI/IBHO. Hem, HaImMCaHUs KOHCIICKTA 110 AUCIIUIIIIMHE — C(i)OpMI/IpOBaTI) HaBBIKU I10
MOKCKY, 0TOOpY, aHaTN3y U (GOPMYITUPOBAHUIO YIEOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHbI
JUTSL JTIOOOTO CTICIHANIMCTA C BBICIIMM 00pa30BaHUEM HE3aBHUCHMO OT BRIOPAHHOTO HaIpaBJICHUSI.

Hanucanune xoHCIEKTa JOMKHO OBITH TBOPYECKUM — HY)KHO HE TEpPENUCHIBATH TEKCT U3
HCTOYHUKOB, HO IIBITATHCA KpaTKO n3jiaratb CBOMMH CJIOBAMHU conepmaHHe OTBC€Ta, HpI/I 3TOM
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MaKCHUMaJIbHO €ro CTPYKTYPHUPYS U UCTIOIB3Ysl CHMBOJIBI U YCIIOBHBIE 0003HaueHus (B 3 ToM Bam
MOMOTYT BOMPOCHI BBIHOCMMBIC Ha 3a4eTHOE TECTHpPOBaHHWE M 3K3aMmeH). KomupoBaHue u
3aydyMBaHHE HEOCMBICICHHOTO TEKCTa TPYIOEMKO M 10 OOJBIIOMY CUETYy HE HMeEeT
MO3HABATEIIBHON W TpakTUYecKor I1eHHocTu. [Ipu paboTe Haj KOHCIEKTOM O00s3aTeIbHO
BBISIBIISIFOTCSL © OTMEYAIOTCSI TPYIHBIC JIJISI CAMOCTOSITEIILHOTO M3yYCHHUsT BOIIPOCHI, C KOTOPHIMHU
YMECTHO OOpaTUTBhCS K MPEMojaBaTelli0o NMPHU TMOCEHICHHH 3aHATUH W KOHCYIbTAIMHA, MO0 B
WH/IMBUYaIbHOM TTOPSIJIKE.

[Tpu uTeHnM y4eOHOI 1 HAYYIHOH JIUTEPATYphl HEOOXOAMMO BCEr/Ia CICTUTh 32 TOUHBIM H
MIOJTHBIM TIOHMMAaHHEM 3HAYCHUsI TEPMUHOB M COZICP)KaHUS MOHSATHUH, MCIIOIB3YEMbIX B TEKCTE.
Bcerna cienyer yrouHATh 3HAYEHHUS 1O CIOBAPSM HIIM SHIUKIONEIUSM, P HEOOXOIUMOCTH
3aITUChIBATD.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHast pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM 1O MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONTUM HHIUBUYaTU3aIMHd O0yICHHS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 37I0POBBSI.

7. MaTepuajbHO-TeXHUYECKOe o0ecniedeHHe M0 JUCHHUIJINHE (MOTY.T10)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B paMKax TUCIMIUIMHBI HUCIIOJIB3YIOTCS
ayJIMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIEIUATH3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM.

[Tpu 3amonHeHUH TAOIUIBI YIUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM 10 JTAHHOH TUCIMILIMHE: JICKIIUU, 3aHSATHSI CEMHUHAPCKOTO THIA (PAKTUYCCKUE 3aHATHS,
naboparopHbie paboTHI), a TAKIKE KYPCOBOE MMPOSKTHPOBAHUE, KOHCYJIBTAIUN, TEKYIIHA KOHTPOJIb
U MIPOMEXYTOUYHYIO aTTECTAIIHIO.

HaumeHoBaHME CrICIIHATIBHBIX OCHAIIICHHOCTh CIEIHATBbHBIX [lepeyeHb TUIIEH3HOHHOTO
NIOMEILECHUN HOMEILEHUI HIPOTPaMMHOTO 00ecTIedeHus
Y4eOHble ayAUTOpUN 15 Mebenb: yueOHast mebernb IIporpammHoe  obecnedueHue B
MIPOBEICHUS 3aHATHH JICKITMOHHOTO | TeXHHYecKue CpeicTBa OOYUCHHUs: | paMKax IpPOTrpaMMbl  KOMITAHHU
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IpPOEKTOp, KOMIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” IS
KOMIIBIOTEPOB u CepBepoOB
Kyb6anckoro TOCYIapCTBECHHOTO
VHHBEpPCHTETa H €ro (uinaios,
AHTHBHpYCHAs 3ammra

¢usnueckux pabouMx CTAHIUA |
cepeepoB:  Kaspersky  Endpoint

Security VTS ousHeca —
Crangaptabiii Russian Edition.
Y4eOHbIe ayAUTOPUH IS Mebenb: yaeOHast mebernn OnepannonHas cucremMa MS
MIPOBECHUS 3aHATHI Texuuueckue cpeactsa ooyuenus:: | Windows.
CEMHMHAPCKOr0 THIIA, IPYIMIOBBIX U | AKPaH, IPOEKTOP, KOMITBIOTED OduCHBIHM TaKeT IPUIOKEHHH
WHIMBUIYAITEHBIX KOHCYIBTALUH, ObopynoBanue: MicrosoftOffice.
TEKYILEr0 KOHTPOJIA U Cucrema MATLAB

IpoMexyTouHoi arrectanuu 227C,
114C, 209 C, 315 C, 133 C, 317C

Jis  caMocToATenbHOW  paboThl  OOy4aromuxcs MPeAyCMOTPEHbl  MOMEIIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATHU3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHET» M o0ecrneyeHueM J0CTyna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.



HaunmeHoBaHue moMeNeHUH i1
CaMOCTOSATENIFHON pabOTHI

OcHalIeHHOCTD TIOMEILEHUH JUTs
CaMOCTOSTENIEHON pabOTHI

Ilepeuenb JUIIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

o0yJaromuxcs oOygaromuxcs

[MomemieHne as caMocTosATENbHON | Mebenns: yaeOHas Mebenb [Iporpammuoe  oOecmedeHne B

paboThl 00yJaronuxcs (YMTAIbHBIA | KOMIUIEKT — crienuain3upoOBaHHOM | paMKaX IpPOrpaMMbl  KOMIIaHHH

3an HayuHoti OnOIHOTEKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommbeiotepHas | Education  Solutions” TUTS
TEXHHKa C TOJAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBEpOB
nH}popMannoHHO- Kybanckoro rOCYAapCTBEHHOTO
KOMMYHUKAIIMOHHON CeTH | YHHMBEpCHTETa W €ro (UIHAJIOB,
«HTEepHeT» W gocTynmoM B | AHTHBHpPYCHas 3anmra
JJIEKTPOHHYI0  MH()OPMAaMOHHO- | GU3MYECKUX pabO4YMX CTaHUUH U
00pa30BaTEIBHYIO cpeny | cepepoB: Kaspersky  Endpoint
o0Opa3oBaTenbHON  OpraHm3amuy, | Security JUTS OmHeca -
BeO-kaMepsl, KoMMmyHHKanmoHHoe | CtanmapTabli Russian Edition.
obopynoBaHue, 0OOeCIIeUnBAOIIEE
JOCTy K  CeTH  HHTEpHET
(mpoBoHOE COCIIMHCHUE u
OecrpoBOHOEC  COCOMHEHHE MO

texuonorun Wi-Fi)

Ilomenienne my1si caMOCTOSTEILHOM
pabotsl o0yuaronuxcst (aya.207C)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAsS
TECXHUKaA C IIOAKIIFOUCHUEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTe]IbHON  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopynoBaHue, obecreunBaromiee
J0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)

CETHU

IIporpammHoe  obecnedueHue B
paMKax MporpaMMmbl  KOMIAHUH
Microsoft “Enrollment for
Education  Solutions” JULsSt
KOMITBIOTEPOB u CepBEpOB
Ky6anckoro roCcyIapcTBEHHOTO
YHUBEpCHTETa M €ro (uiInaios,
AHTHBHpYCHAs 3aImuTa
¢u3ndecknx pabovMx CTAaHIUA |
cepBepoB:  Kaspersky  Endpoint
Security TS OnsHeca —
Crangaptaeiii Russian Edition.




