MUHUCTEPCTBO HA VKU 1 BBICIIEI'O OBPA3OBAHMS POCCUIMCKOM
OEIEPALIMN
deiepasbHOE rOCYIapPCTBEHHOE aBBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE
BBICLLIEr0 00pa30BaHUs

«/laJbHEeBOCTOUYHBIH (eepaibHbIA YHHBEPCHTED?

(IBOY)
MHCTMTYT MUPOBOT'O OKEAHA (LLIKOJIA)

«COTJIACOBAHO» «YTBEPXJIAIO»

Pykosoaress OIT «buonorus» W.0. 3aBestytotiiero kage/1poit
KJICTOUHOM OHOTOIMH M NeHETUKH

”

ﬁr’“ﬁc’fz’” ~ Jiomuetiko HE.

=
(nenu )i (P,1.0. pyk. OIT)
« w7 204 /r

PABOYASI [IPOTPAMMA YYEBHOI

«DPU3UKA»

Hanpasnenue noaroropkn — 06.03.01 «buosnorns»
dopma o roTOBKK OHHAst

Kypc 1 cemectp 2

JIeKIy — 36 yac.

IIPAKTHYECKHE (CEMMHAPCKHE) 3aHSTHS — HET.
naboparopHble paboThl - 36 yac.

B TOM 4HcIie ¢ ucronszosanneM MAO - 51a6. 8 yac.
B TOM UHCJIE B 3JIEKTPOHHOH popme - HET.

BCEr0 YacoB ayIMTOPHOM Harpy3Ku — 72 vac.

B TOM 4Hucje ¢ ucnosb3oBanueM MAO — 8 vac.

B TOM 4HCJIe KOHTPOJIMpYyeMasi CaMOCTOsITe/IbHAs paboTa - HeT.
B TOM UHCJI€ B 2JIEKTPOHHOH (hopMe - HET.
camocTosTelbHast pabora — 36 yac.

B TOM UMCJIE Ha [IOOTOBKY K 9K3aMeHy — 27 uac.
KypcoBasi paboTta / KypCOBOM MPOCKT - HET

3a4eT — HeET. ~

9K3aMEH — 2 CEMECTP.

PaGouast mporpamMma COCTaBJI€Ha B COOTBETCTBMM C TpeOOBAHMAMH DeepaTbHOrO  roCyIapCTBEHHOTO
0Opa3OBATENLHOTO CTAHAAPTA BBICUIETO OOpAsOBAHMS, YTBEPIKICHHOIO MPHKA3OM MuHKCTEPCTBA HAYKH M
BBICILIEro obpasoBanus Poccuiickoit denepatun ot 07.08.2020 r. Ne 920.

PaGouas nporpamma o6cysk/IeHa Ha 3acelaHuy JlerapTamMenTa 001eH U 2KCIIEPUMEHTAIBHOH QU3UKH.
3aBeqyromuil JlenaprameHTOM 00IIel ¥ SKCIIEpUMEHTAIBHOMU u3uKu: K.X.H . JoueHT, KopoyeHeB
B.B.

CocraBuTenb: K.d.-M.H., goueHT Ochmymko Y. C.




OobopoTHast cTOpoHa TUTYJIBHOTO Jucta PITY ]I

|. Pabouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHuH Kadeapbl KJIeTOUHoW 6uonornu u reneruxkn UMO:
[Tporoxkon ot «15» nekadbps 2021 r. Ne 06
3aBeayrouuii kadenpoi H.E. 3romuenko

(monnuck) (M.0. damunust)

I1. PaGouasi mporpaMma nepecMOTpeHa Ha 3acefaHuN Kadeapsl:

IIporokoi ot « » r. Ne

3aBenyromruii kadeapoi

(moamuce) (1.0. ®ammus)



AHHOTanus K padoveil nporpaMmme TUCHUAIIMHBI
«DU3NKA»

PabGouass mnporpamma ydeOHOM mucuMIUIMHBI «®Du3nka» paspaboTaHa st
ctyneHToB 1 kypca HampaBieHus mnonarotoBku 06.03.01 buosorus, mnpoduib
«buonorus», B COOTBETCTBUU C TpeOOBaHUSIMU (eIepaibHOIO TOCydapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa BBICIIEr0 0Opa30BaHUS.

OOmrast TPyAOEMKOCTh OCBOCHHUS IUCHUILIMHBI cocTaBimsser 3 3.e. (108 wac.).
Y4eOHBIM IJIaHOM MPEAYyCMOTPEHBI JIEKIMOHHBIE 3aHsATUsA (36 wyac), adopaTtopHbie
paboThI (36 gac.), camocTosTenpHas padboTa cryaeHTa (36 4acoB, B TOM 4nciie 27 9acoB
Ha sk3ameH). Jlucnummnaa «®u3nkay BXOJNUT B 00sA3aTEIBHYIO YacTh OJIOKA TACITATIIINH
oOpa3oBaTenbHOI MpOrpaMMBbl, pealiuzyeTcs Ha 1 Kypce Bo 2 ceMecTpe.

Henamu ocBoeHus1 yueOHOU TUCHUIIIMHBI « DU3HUKa SABISIIOTCA:

- (yHIaMeHTallbHasg TMOJATOTOBKAa 1O (U3MKE, KaK CpPeICTBO Ppa3BUTHS
€CTECTBEHHOHAYYHOTO MBIIUICHUS YEJIOBEKa, CIIOCOOHOrO0 K IMPOU3BOJICTBEHHO-
TEXHOJOTUYECKOM M TPOEKTHOW JESATEILHOCTH, OOECIEUMBAIONICH MOJIEpHU3AIIHIO,
BHEJIPEHUE U DKCIUTyaTallli0 METOIOB B 00J1aCTH OMOJIOTHY;

- ¢hyHIaMeHTalIbHAs MOJArOTOBKA MO (PU3MKE, KaKk 0a3a I U3y4eHUs TEXHUYECKUX
JUCITUIUINH, CIOCOOCTBYIOIIAs TOTOBHOCTH BBIMTYCKHUKOB K OKCIEPUMEHTAIBHO-
MCCJIEIOBATENIbCKOM JIEATENIbHOCTH IS PEelIeHUs 3aJad, CBS3aHHBIX C pa3pabOTKOMN
WHHOBAIIMOHHBIX J(P(EKTUBHBIX METOJIOB BHEIPEHUS M OKCIUTyaTallid B 00JIacTH
OHOJIOTHH;

- opMupoBaHUE HABBIKOB HUCITOIH30BAHNS OCHOBHBIX 3aKOHOB (PU3HMKH B PEIICHHUH
3a/1a4, CBSI3aHHBIX C MPO(PECCHOHATBLHON NESITEILHOCTHIO; (POPMUPOBAHUE Y CTYIACHTOB
YCTOMYMBOTO (PU3MUECKOTO MHUPOBO33PECHHS, YMEHHE AaHAIM3UPOBATh M HAXOIUTh
METO/IBI PeIIeHUs PU3NISCKUX TTPOOIIEM, BO3HUKAIOIINX B 00JIaCTH OMOJIOTHH.

3adauamu OCBOCHUS SIBIIAIOTCA:

- Co3ganue OCHOB TCOPETHUECKOM MOJATOTOBKH B 001aCTH (PH3UKH, TTO3BOJISIONICH
OPHUEHTHUPOBATKLCS B IMMOTOKE HAYYHOH M TEXHUYECKON MH(OPMAITUH;
-  @®opMupoBaHUE HAYYHOTO MBIIIJICHUS;

- YCBOE€HHE OCHOBHBIX (I)I/ISI/I‘{CCKI/IX SIBICHUM M 3aKOHOB KJIACCHUYECKOU H
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COBpPEMEHHOU (PU3UKH, METOZ0B (PU3UUECKOTO UCCIIEIOBAHUS;

- Bripabotka

Ha4daJIbHBIX

HAaBBIKOB

IMPOBCACHUS OKCIICPUMCHTAJIbHBIX

I/ICCJICI[OBaHHﬁ C IPUMCHCHUCM COBPCMCHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUN U

OLIEHKU MOTPEIIHOCTH U3MEPEHUM;

- q)OpMI/IpOBaHI/IG HpO(I)eCCI/IOHaJII)HOI‘O OTHOHICHUA K IIPOBCACHHUIO HAYYHO-

HCCIICOAOBATCIIBCKUX U IIPUKIIAAHBIX pa60T, Pa3BUTHUC TBOp‘i@CKOﬁ NHHUIIUAaTUBLI U

CaMOCTOATCIIbPHOCTHU MBIIJICHU .

]_II/ICHHHJII/IHa «®Dusznka» JIOrH4YeCKu U COACPIKATCIIbHO CBA3daHA C JPYIrUMH

HN3y4aCMbIMU

JTUCHUTUINHAMMA

«Marematuka,

«OCHOBBI OMOPU3UKNY,

«Heoprannueckas xumus», «Oprannyeckass XUMusD» 1 Ip.

B pesynbrate u3ydeHusl NaHHOW IUCHMIUIMHBI y oOydaromuxcs (GOpMHUPYIOTCS

cieaymIme oomenpodeccuoHaIbHbIE KOMITCTCHITUH:

HaumenoBaun
ue
KaTeropum
(rpynnbi)
odmenpodec
CHOHAJIBHBIX
KOMIIETCHIH
i (mpu
HAJTUYHH)

Kox v HanmenoBanue
oduenpodgeccHOHATbHOM
KOMIIeTeHIINH

HNHaukaTopbl J0CTHXKEHUST KOMITeTEHITHH

OIIK-6 crnocobeH MCIob30BaTh
B npodeccnoHanbHOM
NeSITETHbHOCTH OCHOBHBIE 3aKOHBI
bu3MKY, XUMHUH, HAyK O 3emiie
6I/IOJ'IOFI/II/I, MNPUMCHATb METO/AbL
MaTeMaTHUYeCKOTO aHalu3a |
MOJICITUPOBAHMS, TEOPETHUECKUX
u AKCIIEPUMEHTATBHBIX
WCCIIEI0BAHN, proOpeTaTh
HOBBIE  MaTeMaTHYeCKHe U
C€CTCCTBCHHOHAYYHBIC 3HaHHA,
UCTIONB3YS COBpEMEHHBIE
oOpa3oBarenbHbIC u
nH(OPMAIIMOHHBIE TEXHOJIOTUN

OIIK-6.1 IIpumeHsieT METOABI MaTEMaTHYECKOTO
aHaIM3a W MOJEIMPOBAHMS, TEOPETUUYECKUX U
AKCIIEPUMEHTAJIbHBIX HUCCIIEIOBAHUN, COBPEMEHHBIE
oOpa3oBaTenbHble U MH(POPMALMOHHBIE TEXHOJIOTHH
B IIPO(heCCHOHATIBHOM 1S TENIbHOCTH.

OIIK-6.2 Hcmonp3yeT OCHOBHBIE 3aKOHBI (DH3UKH,
XMMHUH, Hayk O 3emie © OHOJOTMH B
npodeccuoHaNbHOM NeSTENbHOCTH.

OIIK-6.3 TlpuoOpeTaeTr HOBBIE MaTeMaTHYECKHE U
€CTECTBEHHOHAYYHbIC 3HaHMUS, UCTIONB3YS
COBpPEMEHHbIE oOpa3oBaTenbHbIE u
UH(OPMAIIMOHHBIE TEXHOJIOTHH.

Kox n sHaumenoBaume
WHJIUKATOpa JOCTHKECHUS
KOMIIETEHIINU

HaumeHnoBanue nokasaress OleHUBaHUS
(pe3ynbrara o0yueHUs IO TUCITUTLINHE)




OIIK-6.1 [Ipumenser 3Haer: METOIbI MaTeEMaTHYECKOr'0 aHaim3a u
MCETOAbBI MATEMATHYCCKOI'O MOIIGHI/IpOBaHI/ISI, TeOpeTI/I‘IeCKI/IX nu BKCHepI/IMeHTaﬂbHBIX

aHaJau3a U MOJACIIMPOBAHUS, | MCCIEJOBAaHUMN.

TEOPETUICCKHUX U | YMeeT: HCIOJIb30BaTh B MPO(ECCHOHATBHON AEATEIbHOCTH
JKCIIEPUMEHTAIBHBIX METOAbl MAaTE€MAaTHYECKOr0 aHajlh3a W MOJEIUPOBaHUSA,
MCCJIC/IOBaHN, TEOPETUYECKHUX U DKCIICPUMEHTAJIBHBIX UCCIICJOBAHUMN.
COBpPEMEHHBIE

o0pa3oBaresIbHbIE U | Brnageer: HaBBIKAMHU HUCIOJIB30BaHUSI B MPOQECCHOHATBHON
nH(pOpPMalMOHHbIE JEATEIbHOCTH METOJIOB MaTeMaTHYEeCKOTO aHalu3a |
TEXHOJIOTHH B | MOACIIMPOBAHUSA, TEOPETUYECKUX M OKCIICPUMEHTAIBHBIX
npodecCHOHATbHON HCCIICIOBAHMI.

JIEATEIbHOCTH.

3HaeT: OCHOBHBIE 3aKOHBI (PU3MKH, XUMHH, HAyK O 3eMIIe U

OIIK-6.2 Hcnonp3yer | OuoJOrUM.

OCHOBHBIC 3aKOHbI (PM3MKH, | YMEeT: UCHOJb30BATh OCHOBHBIE 3aKOHbI (DU3HMKU, XUMHH,
XUMHUM, HayK O 3emje U |Hayk O 3emje U Ouojoruu B MNpodeccHOHAIbHON

Ounonorun B | AEATEIBHOCTH.
npodeccuoHaIbHOM Brnaneer: HaBbIKaMu HCHOJIB30BAHUS OCHOBHBIX 3aKOHOB
JIEATEIIbHOCTH. ¢bu3uky, XUMUM, HAYK O 3emiie W OHONOTMU B

podecCHOHATLHOM I TEIILHOCTH.

3HaeT: OCHOBHBIE COBPEMEHHBIE 0Opa3oBaTeNbHBIE |
MH(POPMAIIMOHHBIE TEXHOJIOTHH.

VYMeeT: HCIoib30BaTh COBPEMEHHBIE 00pa30BaTelbHBIE WU
WHPOPMAIIMOHHBIE TEXHOJIOTMH B  NPOo(ecCHOHATBHOM

OIIK-6.3 [Tpuobperaer
HOBBIC MaTEeMaTHYECKHE U
€CTeCTBEHHOHAYYHBIC 3HAHMSI,

UCTIONB3Ys COBpPEMEHHEIE
JESTeILHOCTH.
oOpa3oBaTelibHbIE u
Brnaneer:  HaBbIKAMM  HCIIOJIb30BAaHUSI  COBPEMEHHBIX
MH(pOpPMallMOHHbIE .
o0pa3oBaTeNbHBIX W HWH(POPMAIMOHHBIX TEXHOJOTUH B
TEXHOJIOTHH.

poecCHOHAIbHON 1€ TEIbHOCTH.

Il. Tpyao€MKOCTh AUCUMIUIMHBI U BUAOB YUEOHBIX 3aHATUI MO TUCUHUIIIINHE

OOmas TpyJI0eMKOCTh JIUCIUIUIMHBI cocTaBiser 3 3adértHbie enuuuipl (108
akajemMudyeckux dyacoB), (1 3adeTHass eAMHUIIA COOTBETCTBYET 36 aKaJeMHUYECKUM
qacam).

Bunamu y4eOHbIX 3aHATUN U pabOThl 00YYarONIerocs Mo JUCHUIUINHE SBIISIOTCA:

O603HayeHH .
. Bubl yueOHBIX 3aHITHI U pabOThI 00y4YaroIIerocs
Jlex Jlexuunu
JIab JlabopaTopHble pabOThI
CP- CamocTosiTenbHast paboTa 00y4aronierocs B mepuo.i TEOPETHIECKOTO
' 00yueHus
B TOM CamocrosiTenpHas paboTa 00y4aromerocsi ¥ KOHTakTHas paboTa
quCe oOy4arorerocs
KOHTPOJIb C MpenoJiaBaTesIeM B EPHO]] MPOMEKYTOYHON aTTeCTalluu




CprKTypa JAUCHHITIIINHBI.

®opma 00ydeHus1 — OUHasl.

C KommuecTBO wacoB mo BUAaM
e y4eOHBIX 3aHATUN U PAOOTHI
No HaunmenoBanue paznena 1: obyHatomerocs ¢;0pr1 3
B JUCITUTUIAHBI . KouTt HPZ;/IT :;Z;IFOI‘/IIEOI/I
. | Jlex | JIaG | Ip | OK | CP | pom 1t
p
1 | Mexanuka 8 10
2 | e e 10| 8 VO-1, TIP-1,
3peKH 2 - -] 9| 2 [1P-2, IIP-6,
3 JCKTPHYECTBO U 10 10 b7
MarHeTHU3M
4 | OnTuka 8 8
Uroro: 36 36

I1l. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Jlexium (36 yacon)

Pazngen 1. Mexanuka (8 yacoB)

Tema 1. KunemaTnka MmaTepuajbHoii Toukm (1 4.)

[ToHaTHs TPOCTPAHCTBA W BPEMEHHU, UX OTHOCHUTEIBHOCTh. Te€JI0 OTCcueTa, CUCTEMBI
orcueta. KuHematnueckoe omnucaHue ABWKEHHS. [loHSTHST MaTepuaabHOM TOYKH,
TpaekTopur. CrocoObl 3aJaHUs ITOJOKCHHS TOYKHM M €€ JBMIKCHHS B JIEKapTOBOM
cucreme otcuera. [lepememienure. [1yTs. CBsI3b mepemMenieHUs ¢ MpUpaAIIEHUEM PANyC-
BekTopa. CKOpOCTh U YCKOPEHUE MPH MOCTYIMATEIHLHOM U BpPAIIATEIIbHOM JABUKECHHSIX.
CBsi3pb MEXIYy JMHEWHBIMM W YIJIOBBIMM KHUHEMAaTHUYECKUMH XapaKTEPUCTUKAMU.
OcHoBHas 3a7a9a KHHEMATHKU.

Tema 2. /luHaMuKa MaTepuaJILHON TOYKH. 3aKOH coXpaHeHusi umMmyJibcea (1 4.)
B3aumopericteus u cuinbl. Macca Kak Mepa MHEPTHOCTM M rpaBuTanuu. Mmmysbc.
3akonbsl HeroroHa. Tumnbl B3aumonaeicTBuil. Buapl MeXaHM4YECKUX CUJI. 3aMKHYTHIE U
HE3aMKHYTbIE MEXaHUYECKHE CUCTEMBbl. CHCTEMa MAaTEPHANBbHBIX TOYEK, €€ MUMITYJIbC.
3aKOH COXPAHEHUS UMITYJIbCA CUCTEMBI MAaT€PUAIbHBIX TOUYEK.



Tema 3. Dueprusi, padbora, MOIIIHOCTH. 3AKOH COXPaHEHUS] MeXaHUYECKOM
ynepruu (1 4.)

Pabora. Omneprus, MomHocts. IloTeHUManbHast W  KUHETHYECKAs JHEPrUU.
[TorennuansHble (KOHCEpBAaTUBHBIC) CHIBL. [loTeHIManpHas SHEPrusi CHJ YIPYrOCTH.
CBsi3p MEXly MOTEHIMAIBHON CUJIONW M MOTEHUMAIBHON 3HEpruel. 3aKOH COXpaHEHMsI
DHEPIUU B MEXAHHKE.

Tema 4. Tarorenue (1 4.)

HaIIGHI/Ie TeN BOJH3H IMOBCPXHOCTHU 3CMIJIH. 3aKoH BCCMHUPHOT'O TATOTCHUA. YCKOpeHI/IC
CBO60I[HOFO ImaacHu:A. Cuna TSAKCCTHU, BCC, CHUJIa PCAKIHHU OIIOPBHI. HOTGHHI/IELHLHEUI
OHCPIu:a u pa60Ta B 1oJjie TaroteHus. KocMuueckue CKOpPOCTH.

Tema 5. BpamarejibHOe IBH:KEHHE CHCTEMbI MaTepHAJIBLHBIX ToYeK (1 4.)
MOMEHT wuMITyJbca MAaTEPUAIBHOM TOYKM M CHCTEMbl MAaTEPHAIBHBIX TOYEK
OTHOCUTEJIBHO TIOJIOCA W OCH. MOMEHT CWiIbl MaTE€pUaIbHOM TOYKH W CHUCTEMBI
MAaTEPUATIbHBIX TOYEK OTHOCHUTENBHO NONKOCAa U OCH. CBS3b MOMEHTA HMMITYyJIbCA C
YIJIOBOU CKOPOCTBIO.

Tema 6. lunamMuka a6coTl0THO TBepaAoro Teja (1 4.)
[Tonsitue abcomoTHO TBepaoro Tena. llocTynmaTenbHOe W BpaIIaTEbHOE JBUKEHUS
TBepaoro tena. Ilentp mMacc. OCHOBHOU 3aKOH JMHAMHUKH BPAILATEIBHOTO JIBUKEHUS
TBEPIOrO0 TeJla OTHOCUTENIBHO OCU. (YpaBHEHHME MOMEHTOB). MOMEHT HWHEpUHUH
MaTepUAIbBHOM TOYKHM M MEXAHUYECKOM CHUCTEMbl OTHOCUTEIBHO TOYKH U OCH.
Kunernueckas sHeprus ABukeHus TBepaoro rena. Teopema [roirenca-llreinepa.

Tema 7. Konne6anus. F'apmonnyeckne konedanus (2 4.)

Kunematnueckoe ypaBHEHHME TapMOHMYECKMX KoneOanuil. Ammiutyna, (dasa,
HayaJlbHOU (paza, yacToTa U LMKIMYECKas yacToTa KojiebaHui. CKOpOCTh, yCKOPEHUE U
CWIbl TNpPU TapMOHMYECKMX KojeOaHusx. 3akoH HpOTOHAa A1 TapMOHUYECKUX
kosiebanuit. JluddepeHnuanpbHoe ypaBHEHHE TapMOHMYECKHUX KOJIEOaHMH, €ro
pemieHre. DHepPrusi rapMOHMYECKuX KojeOanuwil. ['paduueckas 3aBHCHUMOCTH
KHHETHYECKOW, MOTEHIUATBLHON W TOJHOW JHEPIHl TapMOHWYECKUX KOJeOaHWil OT
BPEMEHU.

Pa3nen 2. Mouaekyasipuas pusznka u repmoannamuka (10 yacon)

Tema 1. MKT uaeanbHbIX ra3oB. 3aKoHbI HA€aILHOIO0 rasa (2 4.)
OcHoBable nonoxenuss MKT. OcnoBHoe ypaBHeHne MKT. 3akon [lanbToHa 3akoH
ABorajipo. 3akoHbI HIe€aIbHOr0 ra3a. Yucsao creneneld cBo0oAbl. BHYTpEeHHSISI SHEPrust
rasa. TemroeMKoCTh rasa.



Tema 2. CraTuctuueckas pusuka (2 4.)
Pacnpenenenne MakcBemmia. CKOpPOCTh THOCTYNATEIBHOTO JBHKCHHUS MOJICKYJ Tasa.
XapakTtepHble ckopocTH. Pacnipenencnue bonpnmana.

Tema 3. Tepmoannamuka (2 4.)
Pabora wmaeanpHoro rasa. KosjmuecTBo TeruioTel. IlepBoe Ha4yaao TEPMOTUHAMHUKH.
Nsomporeccel.  Tepmoamunamuyeckue 1mkiasl.  Ilukn  Kapro. Bropoe Hauaio
TEPMOJAUHAMHUKHU. DHTPOITHSL.

Tema 4. PeanbHble ra3pl U KHAKOCTH (2 4.)
VYpaBuenue Ban-nep-Baansca. M3otepmel Ban-nep-Baansca. BHyTpeHHss sHeprus rasa
Ban-nep-Baansca. ®a3oBbie nepexosl. Jnarpamma COCTOSTHUIN.

Tema 5. TenjioémMkocTh TBEPABIX TeJ (2 4.)
Kpucrammuueckue wu  amopdubie Tena. KomebaTenpHble  CTENEHH  CBOOOJIBI.
Kunernyeckas u moTeHIMaIbHAs SHEPTUS aTOMOB. TeIIOEMKOCTh TBEPABIX TEJ. 3aKOH
rononra u Iltu. KBantoBas Teopus TEMI0OEMKOCTH TBEPABIX TEJI.

Paznen 3. DaekrpuuecTBo n MarHetusm (10 yacos)

Tema 1. DnekTpuueckoe moJjie B Bakyyme (1 4.)

DINIeKTpU3almsl Tel. OJIEKTPUYECKHE 3apanbl M HUX CBOMCTBa. Bsammoneictsue
AJIEKTPUYECKUX 3apAnoB. 3akoH KynoHa. Dnekrpuueckoe nose. HanpsikeHHOCTh MoJis.
BekTop HanpspKeHHOCTH TOJIE TOYEYHOTO 3apsiaa. [IpuHuunm cyneprno3uuuu MOJEu.
[lone snextpuyeckoro aunoiisi. I'paduueckoe mpeacTaBiIeHUE IEKTPUYECKHUX MOJIEH.
[ToTok BekTOpa HANPSIKEHHOCTH 3JIeKTpuueckoro mnoiig. Teopema Octporpaiackoro —
laycca m ee mpumeHeHue K pacdery mnoseil. Pabora cun mosis mpu mepeMenieHuu
3apsinoB. lloTeHUManm »>IEKTPUYECKOTO TMOJIS. OJKBUIOTEHIIMAIbHBIE MOBEPXHOCTH.
[ToTeHuMan Mojs TOYEYHOTO 3apsia, IUIONS, CUCTEMBI 3apsaaoB. CBsA3b MOTEHIUANA U
HaIpsKEHHOCTH TOJIS.

Tema 2. IIpoBoaHuKH B djekTpryeckom nose (1 4.)

DneKTpuyYecKkoe ToJie  3apsKEHHOTO  MPOBOJHMKA.  YCJIOBHMS — paBHOBECHS U
pacnpenesneHue 3apsA0B B NPOBOAHMKAx. HampsokeHHOCTh MOJs Y MOBEPXHOCTH
3apSYKEHHOTO TPOBOJHMKA U €€ CBA3b C IOBEPXHOCTHOW IUIOTHOCTBIO 3apsi/ioB.
[IpoBOIHUKYM BO BHEIIHEM JIEKTPUUYECKOM IOJIE. DIIEKTPOCTATUUECKAs MHIYKIHUS.
DJIeKTpU3aLMsl  4Yepe3 BIUAHUE. OJEKTPOCTaTHYECKas 3alluTa. DJIEKTPOEMKOCTh
YEAMHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTh KOHIeHcaTopa. [lnockuii, chepuueckuit u
HUJIUHAPUYECKUI KOHIeHCaTopbl. CoeAMHEHNE KOHAEHCATOPOB.

Tema 3. /IudJieKTPUKH B djieKTpryeckom mose (1 4.)
[Tonsipapie u HemoJsisipHbIE MOJIEKYJbI. [lomspusarus musnekTpukoB. CBOOOIHBIE U
CBSI3aHHbIC 3apsJibl. J(UdneKkTpruecKkas NpoOHUIAeMOCTh. [10AspU30BaHHOCTE U €€ CBA3b
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C MOBEPXHOCTHOW IUIOTHOCTHIO MOJSPU3ALMOHHBIX 3apsAJIOB. DJIEKTPUUECKOE T0JIE B
muanekTpukax. Teopema Octporpaackoro — ['aycca st mosist B quasieKTpukax. Bektop
ANEKTPUUECKOTO CMEUIEHUs. JIEKTpUUYecKass BOCIHPUUMYHMBOCTL U €€ CBS3b C
JTURJIEKTPUUYECKONW MPOHUIIAEMOCTBI0. DJIEKTPUUECKOE T0JIE€ Ha TPAaHMIIE pas3zelia JABYX
JTUDJIEKTPUKOB. DHEPTUsi CHUCTEMbl HEMOJBMXKHBIX TOUYEYHBIX 3apsfoB. DHEpPrus
3apsOKEHHBIX  MPOBOJAHUKOB. ODHEPrusi 3apsuKeHHOr0  KOHAEHcaTopa. JHEprus u
IUIOTHOCTh YHEPTUU IIIEKTPUUECKOTO TOJIS.

Tema 4. [locTosiHHbIN TOK (1 4.)

DNeKTpuYecKuid TOK. YCIOBUS BO3HUKHOBEHHUS 3JIEKTpUYECKOro Toka. Cuia Toka U
IUIOTHOCTh TOKa. 3akoH Oma i OAHOpPOJHOro y4yactka nenu. ConpoTuBiieHHE
npoBogHuka. uddepenunansnas ¢opma 3akoHa Owma. CTOpOHHHE — CHIIBL.
Onextpoamwxkymas cuwia (3/C). 3akon Oma a1 HEOJHOPOJHOTO ydacTKa M IS
3aMKHyTOM 1enu. PaboTra W MONIHOCTh MOCTOSSHHOTO ToKa. 3akoH Jlxoyns - JleHna.
Huddepennmansuas popma 3akona [[xoyns - Jlenna. Pa3Bersnennsie nenu. [Ipasuia
Kupxroda.

Tema 5. DaekTpuyeckuii Tok B Bemecrax (1 4.)

Knaccudukanus TBepablXx Tena (MPOBOJHUKH, ITUAIEKTPUKH M TOJIYIPOBOTHUKH).
[Tpupona Toka B metamnax. MccnenoBanuss Manzaensiitama u [Tananexcu, Ctroapta u
Tonmena. Kiraccuueckass »JIEKTpOHHAs TEOPUsA DIIEKTPOIPOBOAMMOCTH METAJUIOB.
OObsicHenue 3akoHOB OMa, J[xxoynd - JleHna. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJIOB
OT Temreparypbl. CBEpPXIPOBOAUMOCTb. T[PYAHOCTH KJIACCUYECKOM AIEKTPOHHOMU
TEOPUHU DJIEKTPOMPOBOAUMOCTH MeTauioB. [loHsiTHE O COOCTBEHHOW W MPUMECHOU
MPOBOJIMMOCTH TOJIYIIPOBOJITHUKOB, 3aBUCUMOCTh €€ OT TEMIIEPATYPBl. DJIECKTPOJIUTHI.
OnekTtponuthueckass auccounanua. [loaBuxHocTh uWOHOB. 3akoH Owma s
ANEKTPOIUTOB. DNEKTpoau3. 3akoHbl Dapajes s 3IEKTPOIU3A.

Tema 6. MarauTHoe noJie B Bakyyme (1 4.)

MarHutHo€e 1moJie 3JIEKTPUYECKOr0 TOKAa M MOCTOSIHHBIX MarHuToB. ['mnore3a Ammnepa.
Kontyp ¢ TOKOM B MarHuTHOM IoJie. MarHuTHbI MOMEHT ToOKa. WMHmyknms
MarHuTHOro mnoss. JIMHUM MarHuTHOM WHAYKUWHA. MarHuTHbId MOTOK. 3aKOH buo -
Cagapa - Jlarutaca. MarauTHoe 1moJie mpsiMOTO, KPyrOBOTO U COJIEHOMAATBHOTO TOKOB.
[upkynsamuss BEKTOpa MarHMTHOM WMHIAYKIMU. 3aKOH mojiHoro toka. Cuia Awmmepa.
Cuna B3aMMOJEWCTBUS MApaUICNbHBIX TOKOB. JIEHCTBHE DJIEKTPUYECKOTO U
MarHUTHOTO MOJIeH Ha IBKyIuecs 3apsaabl. Cuna Jlopenna u popmyina Jlopenna.

Tema 7. MarunTHoe noJie B Bemecrne (1 4.).
MaruuTtHoe nosie B Maraetukax. CBsi3b MHIYKIMHU U HANPSHKEHHOCTH MarHUTHOTO TOJIS
B MarHeTukax. MarHuTHas NpPOHULAEMOCTb M BOCHPUUMYHMBOCTH. JlnaMarHeTH3M.
[Tapamaruetusm. @eppomarnerusm. I ' ucrepesuc. Touka Kropu.



Tema 8. DnexkrpomarauTHass nHaAyKkous (1 4.)
OnbiTel @apajnes. DAESKTPOABMKYIIAS CUIa WHAYKIWU. 3aKOH 3JICKTPOMArHUTHOM
uHaykuu. HanpaBinenne uHAyKuuoHHOTO Toka. IIpaBuiio Jlenna. CamoumHaykuus u
B3auMHas MHAyKOusA. MHAykTHBHOCTH. PaGora cuibsl AMmepa. DHeprus MarHUTHOTO
MOJIsl TOKa. DHEPTUS U INIOTHOCTh YHEPTUU MAarHUTHOTO TIOJIS.

Tema 9. DaekTpomaruuTHoe noJie (1 4.)
BuxpeBoe oamektpuueckoe moisie. Tok cMemeHus. YpaBHeHus Makcsemia B
UHTETpaNbHON 1 quddepeHInansHoil Gopmax.

Tema 10. DiekTpoMarHuTHbIE BOJTHBI (1 4.)
[Imockue SIEeKTPOMATHUTHBIE BOJHBI B BAaKyyMe€, CKOPOCTb HX paclpOCTPaHEHHS.
N3nydyenune snekTpoMarHuTHBIX BOJH. OmnbiTel ['epua. OO0beMHas MIIOTHOCTh YHEPTUU
AeKTpoMarHuTHoro noiis. [lotok snepruu. Bekrop Ymona - Ilolitunra. M3o00perenue
panuocsssu. [puanun paguocsasu. [kana 3neKTpOMarHuTHBIX BOJIH.
BonnoBoe ypaBHeHne. CKOPOCTh BOJIHBI.

Pa3nen 4. Onruka (8 yacoB)

Tema 1. BoainoBasi npupojaa cera (1 4.)
DJIEKTpOMAarHuTHas mpupoaa cBera. ONTUYECKUM W BUIAWMBIM  JUANa30HbI
AJEKTPOMArHWTHBIX BOJIH. Pa3BuTHE mpencraBieHWii Ha mpupoxay csera. CKOpOCTb
ceera. [lnockue u chepuueckue BosHbL. BoiHOBON QpoHT. MOHOXpOMATUYHOCTH U
MONEPEYHOCTh CBETOBBIX BOJIH. [IpMHLUI Cynepno3UIIMKU BOJIH.

Tema 2. 'eomeTpuueckasi ontuka (2 4.)
3aKOHBI TEOMETPUUECKON ONTUKHU. 3aKkoH CHemmyca. [loiHoe BHYTpEeHHEE OTpaKeHUE.
JIunzel. OnTudeckas cucrema. @opmyna ToHKOM JTUH3BL. [locTpoenue n3o0paxkeHuii B
TOHKHUX JIMH3aX.

Tema 3. Ioasipusanusi cBera (1 4.)

EcrectBeHHbIll U mossipu3oBaHHbId cBeT. CteneHb nosspusanuu. [lonspuzatop u
aHanm3arop. 3akoH Mamtoca. Tlonsipuzanusi npyu OTPAKEHUU U TPEITOMIICHUU. 3aKOH
bprocrepa. [IBoMHOE NydeENpeNoOMICHUE B AHU3OTPOIHBIX KpucTawiax. Juxpousm.
[TonsipuzarimoHHbie TPUOOPHI.

Tema 4. Untepdepennns cBera (1 4.)
Heobxoaumbie yciaoBus Juisi HaOmoaeHus: uHTeppepeHnn cera. Murepdepenus ot
IBYX KOTE€PEHTHBIX MCTOYHMKOB M CHOCOOBI ee ocyuiecTBieHus. Murtepdepenius B
TOHKHUX IUTIeHKaX. [1oockl paBHOTO HakioHA U paBHOM ToamuHbL. Kosbna HeroToHa.
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Tema 5. Iludpakuus cera (1 4.)
[Tpunnmn I'tolirenca-Openens. Merop 300 Openens. dudpakius OpeHens Ha KPyriioMm
orBepctuu U aucke. Judpakius dpaynrodepa na menu. Judpakiuonnas pemierka.
HNudpakiusa Ha kpuctamiax. @opmyna Bynbda-bparros.

Tema 6. B3anmoaeiicrBue cBera ¢ BemecTBoM. (1 4.)
Paccesnue cBeta. 3akoH Panes. Jlucniepcus cBera. Jucnepcus BemectBa. HopmanbHas
u a"HoMmanbHasi nucnepcus. Ilornomenue csera. 3akoH byrepa. CBs3b aHOMaJIBHOM
JIUCTIEPCUU C TOTJIONIEHUEM CBETA.

Tema 7. OcHoBbl puzndeckoii ontuxu (1 4.)
TennoBoe uznydenue. 3akoH Kupxroda. AbGcomoTHo uepHoe Teno. 3akoH Credana-
bonpumana. 3akoH cmenieHuss Buna. ®opmyna Ilnanka. ®otoadpdexr. Dddexr
Komnrona.
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IV. CTPYKTYPA U COJAEPKAHUE ITIPAKTUYECKOMN YACTH KYPCA B
CAMOCTOSTEJIbBHON PABOThI

Jlaoopamopusie pabomot (36 uac.)

Paznen 1. Mexanuka (10 yacoB)
JI1obbie uemvbipe-nsame pabomvl U3 CHUCKA.
Brognoe 3ansatue. Teopus morpemniHocTeit (2 yaca)

Jlaboparopnass padora Ne 1.0 M3mepeHue NMHEHHBIX pa3MEpOB TEJI C MOMOIIbIO
IITAHTEHITUPKYJISI © MUKpoMeTpa (2 gaca)

Jlabopatopnas pabota Ne 1.1 Maremarnueckuii MasTHHUK (2 Jaca)

Jlabopatopnas pabota Ne 1.5 Onpenenenue koddduiinenTa TpeHus: kKaueHus (2 Jaca)
Jlabopatopnas pabota Ne 1.7 Onpenenenrie moayis KOHra u3 pactsxkenus (2 gaca)
Jlabopatopnas paborta Ne 1.3 OnpeneneHrue MOMEHTa HHEPITUN TBEPABIX TeI (2 Jaca)
Jlabopatopnas pabota Ne 1.2 3akon ['yka (2 gaca)

JIabopatopHas paborta Ne 1.8 DkcrniepuMeHTaIbHas MpoBepka 3akoHa HetoToHa (2 yaca)

Jlabopatopnas paborta Ne 1.10 Mastauk Maxkcsena (2 yaca)

Pa3nen 2. MouiekyJsipHas puzuka 4 TepMoauHaMuka (8 4acoB)
JItobvie mpu-yemvipe pabomel U3z Cnucka.
JlaGoparopnas padota Ne 2.2 3ak0oHBI HIeaJIbHOTO ra3a (2 Jaca)

JlaboparopHas padorta Ne 2.3 VM3ydeHrne NOBEpXHOCTHOTO HATSXKEHHUSI METOJIOM OTphIBA
(2 gaca)

JIaboparopHas pabora Ne 2.4 OmnpeeicHre TEIMI0EMKOCTH MeTauioB (2 yaca)
JIabopatopHast pabora Ne 2.5 Pacnpenenenre Makcsena (2 gaca)

Jlabopatopnast pabora Ne 2.7 OmnpejenieHre OTHOIICHUS TEIIOEMKOCTeH Bo3ayxa (2
yaca)

Jlabopartopnas padota Ne 2.6 Pacnipenenenue bonbimana (2 gaca)

Jlaboparopuass padora Ne 2.12 Omnpenenenue kodpduireHTa BI3KOCTH Bozayxa (2
gaca)
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Paznea 3. daexkrpudectBo u Mmaruetusm (10 yacos)

JItobvie uemvipe-nsamo pabom uz cnucka.

JIabopatopHas padora Ne 3.01 DnekrpocTarndeckoe mose (2 yaca)
Jlabopatopnas pabota Ne 3.02 [TocTossHHBIN TOK (2 yaca)

Jlabopatopuass pab6ora Ne 3.2 I3ydeHue BOJBTAMIIEPHOW  XapaKTEPUCTUKHU
MIPOBOTHUKOB METOJIOM HAMMEHBIITNX KBAApaToB (2 Jaca)

JlaGoparopnass pabora Ne 3.8 lcciegoBaHue 3aBUCHUMOCTH TOJIHOM W TOJIE3HOU
MOIITHOCTH OT BHEITHETO COMPOTHBIICHUS (2 Yaca)

JlabopatopHast padota Ne 3.6 M3yueHue temneparypHOil 3aBUCUMOCTH ITPOBOJTHUKOB U
MOJIYITPOBOJTHUKOB (2 "aca)

JlaGoparopnas pabora Ne 3.13 M3amepeHue conpoTUBICHHI METOJIOM MOCTa Y MHCTOHA
(2 yaca)

Jlabopatopnas pabora Ne 3.14 M3yueHue mporeccoB 3apsija U paspsjaa KOHACHCATOpa
(2 yaca)

JlaboparopHast padora Ne 3.23 MartuutHoe IoJie MPSMOTO IMPOBOJHHKA C TOKOM (2
yaca)

JIaboparopHas pabota Ne 3.25 MaruuTtHoe 1oJie cojieHoua (2 Jaca)

Paznen 4. OnTuka (8 yacoB)

JIrobvle mpu-uemsvipe pabomsl U3 CHUCKA.

JlabopaTopHas padota Ne 4.01 3aKoHBI TUH3 U ONTHYECKUX MPUOOPOB (2 Jaca)

JlabopatopHast pa6ota Ne 4.02 [/[ucmiepcust u pazpemiaronias CocoOOHOCTh MPU3MBI (2
gaca)

JlaGoparopnas padota Ne 4.03 3akon Mairoca (2 gaca)
JlabopatopHas pabota Ne 4.04 [ludpakuus cBeta Ha meu (2 gaca)
Jlaboparopnas padota Ne 4.06 Kosbiia HetoToHa (2 yaca)

Jlaboparopnas padota Ne 4.07 OmnpenenieHre mokaszaTessl MPEIOMIICHUS KUIKOCTH C
oMoIIbI0 pedpakromerpa (2 yaca)

Jlaboparopnas padota Ne 4.08 Jlazepusiii unTepdepomeTp (2 yaca)

Jlabopatopunass pabora Ne 4.09 OmnpeneneHre  KOHIEHTPAIMM  PAacTBOPOB
KOJIOPUMETPUUECKIM METOA0M (2 yaca)
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JIaGopartophas padota Ned4.11 3axon bprocrepa (2 yaca)

JlaboparopHass pabota Ned. OmnpeneneHue IMoOKazareis MNPEIOMIICHUS CTEKIa MpU
MTOMOIIIA MUKPOCKOTIa (2 Jaca)

Jlaboparopnass padora Ne4.13 OmpezneneHue KOHIIEHTpalMU caxapa B pacTBOpax ¢
MTOMOIIBIO TOJIsIpuMeETpa (2 Jaca)

JlabopatopHass pabora Ne4.05 Omnpenenenue ¢GOKYCHOTO PACCTOSIHHSI 30HHOM
IJIACTUHKH (2 yaca)

JlabopatopHas pabota Ned.12 Dddext Dapanes (2 yaca)

V. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTbBI YHAIIIUXCA

bonpmioe 3HaueHue B mpouecce oOydeHHs UMEET caMmoCTosiTeNnbHas paboTa
CTYJCHTOB, Ha KOTOPYIO OTBOJMTCS 3HAUYUTENbHAs YacTh YacOB y4yeOHOro IJIaHa.
CamocrosiTennbHast ~ paboTa  CTYAGHTOB  COINPOBOXKIAETCS  METOJIUYECKHUM
PYKOBOJICTBOM CO CTOPOHBI ITPENOIABATEIIS U BKIFOYACT:
e paboTy ¢ KOHCIIEKTaMU JICKIIUN U JTUTEPATypOH,
® [IOATOTOBKY K 3aHSTHSM,
® [IOATOTOBKY K KOHTPOJIbHBIM 3aHSTHIM
OcHOBHBIMHU (hOpMAMK KOHTPOJISI 3HAHUM CTYJIE€HTOB SBJISIFOTCS:
® TECTOBBIC 3a/1aHMS,
e colecen0BaHUs BO BpEMs BBITIOJIHEHHS U CJ1ayy JIa0OPATOPHBIX padoT,
® JJOMAIllHHE KOHTPOJIbHbIE pA0OTHI,

® CCMCCTPOBLIC OK3aMCHEBI WU 3a4YCThI.
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TpynoeMKOCTb CaMOCTOSITEILHOM PadoThI cTYAeHTOB (36 4acoB)

No Bun camocrositensHor | TpyZ0€MKOCTb:
paboThI YacChl
. | IlogroroBska k 2
TECTUPOBAHUIO
Il. | IlogroroBska k 4
71a00paTOPHBIM
paboTtam
I1l. | IlogroroBska K 1
MPaKTUICCKUM
3aHATUAM
IV. | Pemenne qoManrHux 1
KOHTPOJIbHBIX 3a/1a4
V. IToaroTroBka k 1
WUTOTOBOW KOHTPOJIbHOM
paboTe win
TECTUPOBAHUIO
VI. | IloaroroBka K dK3aMeHY 27
36

CamocrosTenbHas pa60Ta CTYACHTA NPCACTABJICHA CJIICAYIOIIUMU BUIAMHU:

Iloozomoeka Kk mecmuposanuio

TectupoBanne 1o pazgenam «Mexanuka», «MonekynapHas ¢usuka u
TEPMOJUHAMUKA», «IJNEKTPUYECTBO M MarHetusm», «Ontuka». [Jig caMonpoBepKH
YCBOEHHOI'0 MaTepHuajia peKOMEHAYETCS OTBETUTH HA BOIIPOCHI.

Iloozomoeka K nabopamopubim padomam

B mniepBoil 1o0BUHE cemMecTpa OJWH pa3 B JBE HEAECIU CTYJCHT BBINOJHSIET 2-X
4acoBYIO0 JlabopaTtopHyro paboty B mnaboparopusix 527 u L528 xadenpsl oOiieit
¢u3uku. B TeueHue cemecTpa CTYACHT BBINONHSAET 6-8 5abopaTopHBIX padoT, Ha
MOJATOTOBKY K KOTOPBIM, BBITIOJJHEHHUE PacueToB, 0pOpMIICHHE OTYETa U TOJTOTOBKY K
co0eceI0BaHUIO 3aTpavynBaeT 6 4acoB.

Bo BTOpOIi moMOBMHE ceMecTpa OJMH pa3 B JIBE HENEIN CTYACHT BBITIONHSIET 4-X
YaCOBYIO (WJIM KaXAYI0 HEACNO 2-X YaCOBYI0) JIA0OpaTOPHYIO paboTy B Ja0OpaTOpUIX
L529 u L530. Ha moarotoBky k 1a00paToOpHBIM pabOTaM U 3alUTE OTYETA, MTOATOTOBKY
K COOECEeIOBaHMIO C TIPETOaBaTeieM CTYICHT 3aTpadnBaeT 14 4acos.

Iloozomoeka K umozo6oii KOHmMpPOAbHOU padome
B xoHI1E IepBO NOJIOBUHBI CEMECTPA — UTOTOBBIN TeCT Ne 1.
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B xoHIIe BTOpO¥ ITOJOBUHEI CEMECTPA — UTOTOBEIN TeCcT Ne 2.

HJIaH-l“pa(l)I/IK BBIIIOJTHEHMSI CAMOCTOSTEIbHOM pa6OTBI 10 AMCHUIIIINHC «Duzuka»

No
/o

Hata/cpoku
BBITIOJTHEHUS

Bun camocrosTeapHon
paboThI

[TpumepHbIe
HOPMBbI BpEMEHHU
Ha BBINOJIHEHUE

dopma KOHTPOJIS

[Toaroroska k
nabopaTopHol paboTe
«M3Mepenune TMHENHBIX
pa3MepoB TeJ C MOMOUIBIO
ITAHTCHITUPKYJIIS U
MHUKPOMETpPay.
BrinosiHeHue pacyeTos,
odopmiieHre oTueTa

0,25 yaca

CobecenoBanue,
[pOBEpPKa OTYETA

[ToaroroBka k
nabopaTopHol padboTe
«OrmpeeneHue MOy
HOnra u3 pactsxkeHus .
BrinosiHeHue pacyeTos,
odopmiieHre oTyeTa

0,25 yaca

CobecenoBanue,
IIPOBEPKa OTYETa

[ToaroroBka k
nabopaTopHoOl padbore
«Onpenenenue
koa(dureHTa TpeHus
KaueHUus». BemonmHeHne
pacueToB, oopMIIeHUE
oryera

0,25 yaca

CobecenoBanue,
IIPOBEPKa OTYETa

IloaroroBka K
TECTUPOBAHUIO TI0 TEME
«Kuaematukay.

0,25 gaca

TectupoBanue

[Togroroska k
KOHTPOJIbHOM paboTe
«KnuHemaTrka U TUHAMUKA.
3aKOHBI COXPaHEHUS.

0,25 yaca

JlomarnHsst
KOHTpOJIbHAs paboTa

[ToaroroBka k
nabopaTopHoii pabote
«M3yueHne 3aKOHOB
Hrrorona». Beimonnenue
pacdeToB, ohopMIICHUE
oTyera

0,25 yaca

CobecenoBanue,
MpoOBEpKa oTyeTa

ITonroroBka k
KOHTPOJILHOM paboTe
«3aKOHBI COXpPaHEHUSI.
CoynapeHue mapoB»

0,25 yaca

JlomarmHsst
KOHTpOJIbHAs paboTa

[Toaroroska k
nabopaTopHoi paboTe
«OrmpeneneHne MOMEHTOB
WHEPIUH TBEPABIX TEI.
BrinosniHeHue pacyeTos,
odopmiieHHEe OTYeTa

0,25 gaca

CobecenoBanue,
poBEpKa OTYETa
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9 ITonroroBska k 0,25 gaca CobecenoBanue,
naboparopHoii paboTe MpPOBEpKa oTYeTa
«MasTank Makcseinia.
BrinosiHeHuE pacyeTos,
odopMIIeHHE OTYETA

10 [ToaroroBka k 3auetHomy | 0,25 gaca CobecenoBanue,
3aHATHIO T10 MPOBEpPKa OTUYEeTA
nabopaTopHbIM paboTam
BrinonHenue pacueTos,
odopmiieHre oTyeTa

11 ITonroroBka k 0,25 gaca JlomamHsist
KOHTPOJILHOHM paboTe KOHTpOJIbHAs padoTa.
«3aKOH BCEMUPHOIO IIncemenHOE
TSATOTEHMSI. TECTUPOBAHUE
[IpeobpazoBanus "amues,
CTOw. Iloaroroska x
HUTOTOBOMY TECTY

12 IloaroroBka k 0,25 gaca VYcrHbll onpoc,
MIPAKTUIECKOMY 3aHITHIO pelieHue 3a1a49
Nel no monexynspHoi
(busuke

13 IToaroroska K 0,25 yaca CobecenoBaune,
nabopaTopHol padbore IpOBEpKa OT4YeTa
«Onpenenenue
BOJITAMIIEPHOU
XapaKTePUCTUKH
MIPOBOTHHUKA

14 IToaroroBka k 0,25 gaca VYcerHbI# omnpoc,
MPAKTUIECKOMY 3aHITHIO peleHue 3aaa4
Ne2 o monexynspHoit
¢busnke

15 IToaroroska k 0,25 yaca CobecenoBauue,
naboparopHoit pabote pOBEpKa OTYeTa
«M3yueHue
ANEKTPOCTATUYECKOTO
TOJISD»

16 IToaroroska k 0,25 gaca VYerHbIl onpoc,
MPAKTUICCKOMY 3aHSITHIO pelIeHne 3aaaq
Ne3 no repmoauHamuke

17 IToaroroBka k 0,25 gaca CobecenoBanue,
nabopaTopHoi pabore MPOBEPKA OTUETA
«M3yuenue
TEMIIepaTypHOH
3aBHCUMOCTH
COIIPOTHBIICHUS
MIPOBOJHHUKOB U
TTOJTYIIPOBOTHUKOB)

18 IToaroroska k 0,25 gaca TectupoBanue B
TECTUPOBAHUIO 110 TEME 3JICKTPOHHOM Kypce
«JEKTPOCTATHKA Blackboard

19 ITonroroBka k 0,25 gaca VYcrHIH onpoc,
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MPaKTHYECKOMY 3aHSITHIO
Ned4 o Tepmoiunamuke

PEIICHUE 3ada4

20 KontposbHas padota mo 0,25 4gaca KontponbHas padora
PENICHHUIO 3a/1a4 Ha TEMY
«DIJIEKTPOCTATUKA

21 IToaroroBka k 0,25 gaca VYcerHbil onpoc,
MIPAKTUYECKOMY 3aHITHIO pelieHue 3aaa4d
Ne5 no reme «Peanbhbie
ra3bi»

22 IToaroroska k 0,25 yaca CobecenoBanue,
naboparopHoit pabote IpOBEpKa OTYeTa
«M3y4eHue 3JeKTPOHHOTO
ocuusuiorpada»

23 ITonroroBska k 4 0,25 yaca YerHbI# onpoc,
MPAKTUYECKUM 3aHITUSIM pelieHue 3aaa4
10 «DJEKTPUUECTBY U
MarHeTu3sMy»

24 [ToaroroBka k 0,25 gaca TectupoBanue B
TECTHUPOBAHUIO IO TEME JNEKTPOHHOM Kypce
«I1oCTOSIHHBII TOKa» Blackboard

25 KontposbHas padoTta mo 0,25 4gaca KontponbHas pabora
pEIICHHUIO 3a/1a4 Ha TEMY
«ITocTOSIHHBIN TOK»

26 ITonroroska k 0,25 gaca CobecenoBaHnue,
naboparopHOit paboTe IPOBEpKa OTYETa
«MarnuTHoOe 1ojue
MPSIMOTO TTPOBOTHHUKA C
TOKOM»

27 IToaroroska k 0,25 yaca CobecenoBauue,
nabopatopHoit pabote pOBEpKa OTYeTa
«Ihdext Xommay

28 KonTtponbHas pabora no 0,25 gaca KoHnTponbHas
PEIICHHUIO 3a/1a4 Ha TEMY paborta.
«MarauTocTaTHKa. TectupoBanue
[ToaroroBka Kk UTOrOBOMY
TECTY

29 IToaroroska k 0,25 yaca Co0OecenoBanue,
nabopatopHoit pabote MpOBEpKa OTUeTa
«3aKOHBI JINH3 U
ONTUYECKUX MTPUOOPOBY»

30 IToaroroska k 0,25 yaca Co0OecenoBanue,
naboparopHoit pabote MpOBEpKa OTUeTa
«/Iucnepcus n
paszpermaroias
CIOCOOHOCTH MPU3MBD)

31 IToaroroBka k 0,25 gaca CobecenoBanue,
nabopaTopHo paboTe MPOBEPKA OTUETA
«3akoH Maitoca»

32 ITonroroBka k 0,25 gaca KontponpHas padota

KOHTPOJILHOHM paboTe
«I"eoMeTprueckas ONTHKA.
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[Tonspuzanus cBeTa»

33 IToaroroBka K 0,25 yaca CobecenoBanue,
nabopaTopHoOi pabote IPOBEPKa OTYCTA
«dudpakuus ceera Ha
HIETN

34 IToaroroska k 0,25 yaca CobecenoBanue,
nabopaTopHoOi paboTte IIPOBEPKa OTYETA
«Konpa HeroToHay

35 ITonroroBska k 0,25 gaca KontponbHas padora
KOHTPOJILHOHM paboTe
«HTEepdhepeHnns u
TUQPaKIUs CBETa»

36 ITonroroBka k 0,25 gaca CobecenoBaHue,
naboparopHOit paboTe IIPOBEPKa OTYETA.
«OrnpeeneHue nmokasaress TectupoBanue
MIPEIIOMJICHUS KHUJIKOCTH C
ITOMOIILIO
pedpakToMeTpar.
[TonroToBka K UTOrOBOMY
TECTY

37 ITonroroBka K SK3aMeHy 27 4acoB DK3aMeH

XapakTepuCTHKA 3aJaHUH V151 CAMOCTOATEIbHOM PadoThl CTYACHTOB 110

AUCHMILINHE «DPU3uKa»
CamocrosiTenbHas paboTa CTYAEHTOB MPEICTABIEHA CIEIYIOIUMU BUIAMU:

Iloozomoeka Kk mecmupoeanuro
IlogroroBka Kk TCCTUPOBAHUIO 3aKIIOYACTCAd B CaMOIIPOBCPKE CTYICHTOM

YCBOCHHOI'O MaTCpHaJia IIyTeM OTBCTOB HAa BOIIPOCHI

BOI’lpOCbl 01 camonpoeepKku no meme «Kunemamuxkay:

1.
2.

©oo~No O

Uto Ha3bIBaE€TCS MaT€pUAIbHON TOUKOM?

MokeT a1 MOIyNib BEKTOpa MEepEeMEIICHUs MaTepUaIbHON TOYKHU OBITh OOJIBIIE
IIyTH, IPOMIEHHOIO TOYKOM 3a TOT € MPOMEKYTOK BPEMEHU?

Kak mo rpadguky 3aBUCMMOCTH CKOPOCTH OT BPEMEHH ISl MPSIMOJMHEUHOIO
JBWKCHHSI HAWTU IEPEMELICHUE MATEPUAIbHOW TOYKU UM IPOUIAEHHBIA TOYKOU
yTh?

Kakoil MOkeT ObITh TpaeKTOpHUsi MaTepUaTbHON TOYKH, €CIM OHAa JBUXKETCS C
ITOCTOSTHHBIM 10 BEJIMYMHE Y HAIIPABJIICHUIO YCKOPEHUEM?

Yro takoe cucrtema orcuera? Kakue Bbl 3HaeTe cucTeMbl KOOpAUHAT?

Urto Takoe paanyc-BeKTop?

Yemy paBHO CKaJISIPHOE TPOU3BEAEHUE ABYX BEKTOPOB?

Yemy paBHO BEKTOPHOE MPOU3BEJICHUE ABYX BEKTOPOB?

Kyzna HanpaBiieH BEKTOp, paBHBIM BEKTOPHOMY MPOU3BEACHUIO ABYX BEKTOPOB?
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10.Kyna HampaBieH ¥ YeMy paBeH BEKTOP CKOPOCTH MaTepHUabHON TOYKH,
JBYDKYILICHCS 1O KPUBOJUHEWHOM TPACKTOPUM, B KaXIbId JAaHHBIA MOMEHT
BpPEMEHU?

11.KakoBo ompejeieHue YIIIOBOM CKOPOCTH B JaHHBII MOMEHT M HaIlpaBJICHUE
BEKTOpa YIJI0BOM CKOPOCTH JIJIS JAHHOT'O HANpaBJICHUS BpallleHUs MAaTepUaIbHON
TOYKHU?

12.Kak cBsi3aHa yrjioBasi CKOPOCTb C JUHEHHOU CKOPOCThIO?

13.Kak ompenensercs TaHT€HITUATBLHOE YCKOPEHHUE?

14 Kak ompenensercss HopMalbHOE YyckopeHue? UYemy paBHO HOpPMalibHOE
YCKOPEHHUE MPU MPAMOJIUHEHHOM JABUKECHUN?

15.Kak mojiHO€ YCKOpPEHHME BBIPAXKAETCSd 4Yepe3 paauyC KPUBU3HBI TPACKTOPHU,
YIJIOBYIO CKOPOCTB U YIJIOBOE YCKOpEHUE?

o [Tloozomoexa K nabopamopnvim padomam

[TogroroBka K Ja0OpaTOpHBIM paboTaM 3aKIYaeTCs BO BHHMATEILHOM
MPOUTCHUH METOJMYECKUX YKa3aHUW IO BBIMOJHEHHUIO J1a0OpaTOpHOM pabdoThl,
KpPaTKOTO H3JIOKEHUS €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOTO JHMCTAa W IMOATOTOBKE K
cobeceIOBaHUIO ¢ TIperojaBaTelieM M0 KOHTPOJBHBIM BompocaMm. B Tom ciyudae,
€CJIM CTYACHT HE ycIiesl 00paboTaTh AKCIIEpUMEHTAIbHbBIE JaHHBIC Ha JJA0OpaTOPHOM
3aHSATHU, OH JIOJDKEH 3aKOHYHMTH PacyeThl JIOMa M Ha CICAYIOIIEM 3aHSATHU CIATh
0(OPMIICHHBIN OTUYET Ha MPOBEPKY.

Bompocsl k JsabdopaTropHbiM  padoTaM 1O  MOJIEKYJSpHOW  (u3uke U
TEPMOJINHAMUKE

PaGora 2.3

Onpenenenue k03 PUIUEHTA MOBEPXHOCTHOTO HATSIKEHMSI

1. YTo Ha3BIBAIOT PAIMyCOM MOJIEKYJISIPHOTO IEUCTBUS?

2. Tlouemy cuma, NEWCTBYIOIIAs HA MOJEKYIY >XHUIKOCTH B IMOTPAHUYHOM CJIOE,
HampaBjeHa BHYTPb O0BbEMa KHUAKOCTH, €CIM OHA TPAHUYUT C COOCTBEHHBIM
napom?

UTto Takoe CuiIbl MOBEPXHOCTHOTO HATSIKEHUA?

UTo Takoe MOBEPXHOCTHASI SHEPTUS KUIKOCTH?

OOBsicHUTE MPUYUHY BOSHUKHOBEHUS MOJICKYJIIPHOTO JIaBJICHUS B KUJKOCTSIX.
[ToueMy mMasa CKUMaeMOCTh KHIKOCTHU?

OOBsicHUTE, TOYEMY S>KMAKOCTH MaJIbIX OOBEMOB B CBOOOJHOM COCTOSIHUU
cTpeMsTcs mpruodbpect GopMy 1iapa.

8. JlaiiTe 1Ba BO3MOXKHBIX oOIpenefeHuss (CHJIOBOE U DHEPreTUYECKOe)

Kod(ppuieHTa MOBEPXHOCTHOTO HATSIKEHUS.

9. Ucxonss w3 pa3nuuHbIX — OmpeaesieHuid  KodPduimeHTa MOBEPXHOCTHOTO

HaTSDKEHUS, JaliTe BO3MOXKHbBIE pasMepHOCTH B cucteme CIH.

No ko
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10.Ha mpoBosyiouHBIi KapKac HaTSHYTa MbUIbHAs IJICHKA, HA KOTOPYIO MOJIOKUIIH

neTmio u3 jJerko Hutu. [leTns MoxkeT uMeTh MmpousBONbHYIO (opmy. Kakyro
dbopMy IpUMET METJIsA, €CIIH IUICHKY MPOKOJIOTh BHYTPHU METIU?

PabGora 2.5

Pacnpenenenune Makcsesia

1.

2.

o

KakoB ¢Qusnueckuii cmpicn (QyHKIUM paclpeAesieHUus MOJEKysl Tra3a Io
CKOpOCTSIM?

Kakoil Bua uMeeT pacrpeaesieHne MOJIEKYJI ra3a o CKOpOCTsIM?

KakoB ¢Qusnuecknii CMBICT TUIOIIAAW, OTPAaHUYCHHOW KPUBOM rpaduka
pacnpeneneHuss MOJIEKYJI IO CKOPOCTSM U OChbIO adcIucc?

Yro Takoe Hamboisiee BeposiTHas ckopocTh? Kak ee ompeaenuts 1o rpaduxy
pacupenenenus Makcsesuia?

3anummuTe (HOpMyNbl Uil pacueTa XapaKTepHBIX CKOPOCTEH pachpeesieHus
Makcsenna.

KakoBO COOTHOIIEHHE MEX]y XapaKTEPHBIMU CKOPOCTSMH PpPACIPEACICHUS
Makcgeina?

Briseaure hopmyity aiis nosydyeHus: Haubosee BEpOSITHON CKOPOCTH.

Kak BiMseT NOBBIIEHHE TEMIEPATypbl Ha BUJ pacupeneineHus Makcsemia?
Cremnaiite puCyHOK JUISl IBYX Pa3JIUYHBIX TEMIIEPATYD.

Kak BauseT mNOBBIIIEHWE Macchbl MOJIEKYJ Ta3a Ha BHJA pacupeneieHus
Makcpenna? Caenaite puCyHOK JJIs MOJIEKYJI IByX Pa3jMYHbIX MacC.

Bo CKOJBKO pa3 M Kak M3MEHUTCS CPENHSAS CKOPOCTh JBMXKEHHS MOJIEKYJ IMpU
Mepexoie 0T KUCIOPOa K BOJOpOay?

10.ITpu xakux yCIOBUSIX paclpeneieHre MOJIEKYII ra3a M0 CKOPOCTSAM OIMCHIBACTCS

pacrpeneneHueM Makcpemia?

PaGora 2.6

oo

bapomerpuueckas ¢popmyiia

Kak pacnpeneneHbl MOJEKYIbl HACAIBHOTO Tra3a B OTCYTCTBUM BHEIIHMX
CUJIOBBIX MOJIEH?

[Ipn M3MeHEeHnH TeMIlepaTyphl ra3a MEHSETCA JM JIaBJICHHUE ra3a Ha HYJIEBOU
BbICOTE? A KOHIEHTPALUS MOJICKY?

YT0 MpOMCXOAUT C KOHIEHTpALMEN Ta3a Ha HYJIEBOM BBICOTE IPU YMEHBIICHUU
TEMIIEPATYPHI?

Kaxoit apdext ucnonb3yercs st onpeaeneHuss 4acToThl KOJeOaHU OCHOBaHUs
npubdopa, MOAETUPYIOUIETO TEMIOBOE JTBUKEHNUE MOJIEKYJT?

Kakum 06pa3oM B JaHHOM paboTe MOKHO MEHATDH «TeMIIepaTypy raza»?

MoOXHO 1M TPOBOAWUTH HM3MEPEHHs KOJMYECTBA IEPECEUYCHUM IIapuKaMU Jyya
doTomaTyMKa Ha pa3HBIX BBICOTAX B TeUeHHE pazHoro BpemeHu? OOOCHYMTE
CBOU OTBET.
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7. Kakoif BHUJ WMEET 3aBUCHMOCThH JIoTapu(pMa KOJIMYECTBA IEPECECYCHUN OT
BBICOTHI?

8. Uemy paBeH yrioBod KOA(D(PUIIMEHT 3aBUCUMOCTU Jiorapudma KoJU4YeCcTBa
NepeceyeHru OT BHICOTHI?

9. Kak yrnoBoi k03(pUIIMEHT 3aBUCUMOCTH JioraprpMa KOJIHMIECTBA MePECCUCHUM
OT BBICOTHI 3aBHUCUT OT MAacChl IIApUKOB? A OT 4acTOTHI KOJICOAHH OCHOBAHUS
puoopa JjIsl MOACITUPOBAHUS TEIIJIOBOTO JBIKCHUS ?

Pabora 2.9

Omnpenesienne cpeaHedl JIMHBI CBOOOJHOrO mpodera u 3(pQeKTUBHOrO AUamMeTpa
MOJICKYJI BO3/1yXa

1. Yro Ha3piBaeTCs MIMHOM cBOOOAHOTO mpodera? DPhEeKTUBHBIM JTUAMETPOM
MOJIEKYH?

2. TlomyuuTte BeIpa)KE€HHUE JIJISi CPEIHETO YUCa CTOJIKHOBEHUH B CEKYH/IY MOJICKYJIbI
UJCAIBHOTO Ta3a ¢ JPyruMu MoJiekyjdamu. Kak MOXHO OOBSICHUTH Haaudue
MHOkuUTeNs 2Y2 B 3TOM BBIpaKeHHH?

3. 3anumurte Gopmyny cpelHed JUIMHBI CBOOOJHOTrO mpobera MOJIEKYyJ raza. Jrta
BeIMYMHA c1a00 3aBUCUT OT TeMmriepaTypsl raza. [louemy? Kak ona 3aBUCHT OT
JTaBJIeHUS ra3a?

4. Kakoit (opmynoil BbIpakaeTcsl CpenHssl apu(pMeTHdyeckas CKOPOCTb MOJEKYI
raza?

5. Hanummre ypaBuenue Knamneiipona-MenjeneeBa Jjisi OJHOTO MOJISI UJI€ATHLHOTO
rasza u Jijis Jr000ro KoJInuecTBa rasa.

6. Uro Ha3zwmBaeTcsa umnciaoMm Jlommmnara? Yemy ono paBHO? Kak HalTH dYHCIIO
JlommMuara yepes3 unciio ABoraapo?

7. BS3KOCTB Ta30B KaK SBJICHUE MIEPEHOCA MOJICKYJIaMU KOJTUYECTBA ABUKCHUSI.

8. BwiBoja paboueit hopmyIb.

PaboTa 2.8
Onpenesenue MOJISIPHO MACChI M IVIOTHOCTH BO31yXa

1. Yro Takoe moab? Kak cBsizaHbl MOJIb U yuCI0 ABOraapo?

2. OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOpUM BelIeCTBa, HX
AKCIIEPUMEHTAIbHOE 000CHOBAHUE.

3. Kakoii ra3 HaspiBatoT ujeanbHbiM? [Ipy Kakux yCIOBUSIX JJIsI pEAJIbHBIX T'a30B
MOKHO TPUMEHSATH (DOPMYJIbI, MOTYUYEHHBIE JIJIS1 MI€AIBHOTO ra3a’?

4. HanucaTth ypaBHEHHE COCTOSHUS HJeadbHOro Trasa. lloimyyuTh U3 Hero
ypaBHEHHUS U30IPOIIECCOB.

5. 3anummure U chopMyTUPYUTE TTEPBOE HAYATIO TEPMOJTUHAMUKHY.

6. Uto Ha3bIBaeTCd 4YHCIOM cTerneHelr cBoOoabl Tenma? OOBACHHUTE, CKOJIBKO U
MoYeMy CTeneHel cBOOObI UMEET OJTHOATOMHAsI, IByXaTOMHas, Tpex- (u Oosee)
aTOMHas MOJIEKyJia ra3a.

7. TlpuMeHUTH MepBOE HAYAIO TEPMOIUHAMUKH TIPU OOBSICHEHUH H30TPOIIECCOB.

22



8.

BriBog paboueii popmyibl.

PaGora 2.16

Onpenesnenue BA3KOCTH KUAKOCTH 10 MeTony Ilya3zeist

1.

OOBSICHUTH BOBHUKHOBECHHE BSI3KOCTHU IIpU ABUKCHUU KUIAKOCTHU.

2. Kaxk BA3KOCTb KUAKOCTH 3aBUCHUT OT TEMIIEPATYPbI?

3. Kakoe Teuenue kxUIKOCTH Ha3bIBaeTCs TaMUHAPHBIM? TypOyneHTHBIM?

4.

5. BeiBectn Qopmyny Ilyazeins ans oObemMa KHAKOCTH, MPOTEKAIOUIEH uepes

Yemy paBHO uncino PeitHonbaca? O yem OHO TOBOPHT?

cedyeHue TpyObl paanyca R B equHuIly BpeMeHH.

Pabora 2.17

OmnpenesieHue OTHOLIEHHUSI TEIIOEMKOCTEH BO3AyXa NMPHU MOCTOSIHHOM JIaBJICHUM U
NOCTOSAHHOM 00beMe MeToaoMm Kiemana u /lezopma

1.
2.

3.

3anummre U cHopMyITUPYIUTE MEPBOE HAYATIO TEPMOIUHAMUKHU.

Urto Ha3bIBaeTCA YIEIbHOW TEIUIOEMKOCThIO BemecTBa? TemnoeMKoCThio?
MoasipHO# TEMIOEMKOCTBIO?

UeM oTinyaroTcs yAelabHAas M MOJIAPHAS TEIUIOEMKOCTU? VYKaXuTe UX
Pa3MEPHOCTH U CBSI3b JIPYT C APYTOM.

Yrto Ha3pIBaeTCs YUCIOM CTereHer cBoOoanl Teima? OOBSICHUTE, CKOJIBKO M
MoYeMy CTerneHel CBOOOAbl UMEET OJJHOATOMHAs, AByXaTOMHas1, Tpex- (1 OoJiee)
aTOMHas MOJIEKYJIa ra3a.

Hcnone3yst TmepBoe Ha4yajo TEPMOJUHAMUKH, TIOJIYYUTE BBIpOKEHUE IS
MOJISIPHOM TETJIOEMKOCTH MPHU MOCTOSIHHOM 00BheMe UACATbHOTO Ta3a, MOJEKYJIbI
KOTOPOTO UMEIOT | CTeTeHei CBOOOTBI.

[Tonyuure ypaBHeHue Maiiepa, CBA3BIBAIOLIEE MOJISIPHBIE TEIUIOEMKOCTH
UJCTBHOTO Ta3a MPU MOCTOSHHOM JaBJICHUHN U MTOCTOSHHOM 00beme. OObSICHUTE
¢dus3nueckuii cMbIC TIOCTOSHHOW R B ypaBHeHun Mailiepa U yKaxXHUTE €€
pPa3MEpPHOCTb.

Kak BeIpakaercss oTHomieHue termioemkocTeit y=Cp/CV depe3 4ucio CTEmeHeH
cBOOO/IBI 1 MOJIEKYJT HI€aJIbHOTO ra3a?

[loueMy TEIJIOEMKOCTh Ta3a 3aBUCUT OT YCIOBUWM HarpeBaHusA? Kakasa wus
tertoeMkocteit Cv u Cp Gostbliie ¥ mouemy?

Kaxko#i npouecc HaszpiBatoT aaumadbatudyeckum? Ilomyunte ypaBHenue IlyaccoHa
JUIsl aMabaTUYECcKoro mpoiiecca.

Pabora 2.4c¢

Omnpenenenue ko3(pPpuiueHTa BHYTPEHHET0 TPEHUS *KUAKOCTH 10 MeToay CTokca

1.
2.
3.

OOBACHUTH BOBHUKHOBEHHUE BS3KOCTHU MPU ABUKEHUU KUIKOCTH.
Kak BA3KOCTB KUAKOCTH 3aBUCUT OT TEMIEPATYPHI?
Kakoe TeueHune )XuIKOCTH Ha3bIBaeTCA JaMUHAPHBIM? TypOyIeHTHBIM?
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4. Yemy paBHo uncio PeitHonpaca? O yuem OHO rOBOpUT?
5. BriBectu pabouyro Gpopmyiy.

o [Jloozomoeka K umoz060i KOHMPOJIbHOU padome
[ToaroroBka K UTOTOBOMY TECTHUPOBAHUIO 3AKIIOYAETCA B IMPOCMOTPE KOHCIIEKTOB
JIEKIUM, MATEPUAIIOB TPAKTUYECKUX 3AHSATHM.

Iloozomoeka K 3auemy unu IK3ameHy

3adyerT M SK3aMEH HampaBlICHbl HAa NPOBEPKY 3HAHWUW, YMEHHM U HaBBIKOB,
KOTOpbIE CTYJEHT npuoOperaeT B TeueHue cemectpa. llpm  peryssipHOH,
CUCTEMATHYECKOM paboTe B CEMECTpPE, CBOEBPEMEHHOW OTYETHOCTH IO 3aJaHHAM,
CTYJIEHTY HE TpeOyeTcsl JOMOJIHUTEIbHOE BpEMs HA MOJArOTOBKY K 3K3aMeEHY (3auery),
OH OLICHKY IIOJIy4YaeT 10 PEUTHHTY.

TpeOoBanus K IpeaCTABJICHUIO U 0(DOPMJICHUIO CAMOCTOATEILHOU
padoThI

e JlaGoparopHbie pabOTHI

N3ydyeHne METOIMKH BBITIOJIHEHUS! pa0OThl IPOM3BOJUTCS CTYACHTaMH JI0 Hayaja
3aHATUNA CaMOCTOSITEIbHO W BKJIIOYaeT B ce0sd u3ydeHue (U3NYECKON cyTH
UCCJIEAYEMOTO SIBJICHMS W NMPUHUUIMAIBHOM CXEMBI 3KCIIEPUMEHTAJIbHON YCTaHOBKH.
JUiss 3Toro B Hayaje KaXJOro METOAMYECKOrO0 YKa3aHHWs HWMEETCS KpaTKui
TEOPETUYECKUN MaTepHall. JOMOMHUTENBHBIN MATEPUAT MOKHO IOJYYUTbh, HU3ydast
y4eOHYI0O M HAy4yHYI JIUTEpaTypy, CIOUCOK KOTOPOM NPHUBOJIUTCA B KaXKIbIX
METOAMYECKUX YyKazaHusx. llocine u3ydeHHs TEOpeTHYEeCKOro marepuana CTYIEHT
JOJKEH 3HAaThb OTBETbl HA KOHTPOJbHBIE BOMPOCHL. B TeTpamu nns 1abopaTOpHOTO
MpakTuKyMa (pabouasi TeTpaab) JOJKHBI ObITh MOATOTOBIIEHBI pacueTHbIE (HOPMYJIbI,
TaOJNMLbBl  JUIsl  3alMCH  W3MEPEHHBIX 3HA4YCHWH, BblUEpUEHA  JJIEKTpUYECcKas
NPUHIUIUAIBHAS CXEMA SKCIEPUMEHTAIIBHON YCTAHOBKH.

VIl. KOHTPOJIb JOCTUXXEHUS HEJENA KYPCA

Ne KOHTpOJII/IpyC KO,I[ n PC3yHLTaTLI OI_[CHO‘-IHBIC CpeacTBa - HAUMCHOBAHUC
/Tl | MbIE pa3zieNbl | HAauMEHOBaHME oOyueHus TEKYIIHH KOHTPOIIb IPOMEXKYTO
MHIMKATOpa qHas
1 Paznmenl OIIK-6.1 3Haer: Metonel | YO-1, CobecenoBanue, | Hgk3aMeH
«MexXaHuKa» IIpumensier MaTeMaTH4eCKOro I1P-1 TECT
METOJIbI aHaiM3a u
MaTeMaTH4ecKoro MO/JIEJTMPOBAHHS,
aHaiM3a U | TeopeTHyecKux U
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MOJICIUPOBAHHS, 9KCICPUMCHTAIBHBIX
TEOPETHYECKUX ¥ | HCCIENOBAaHMA.
9KCIEPUMEHTANIbHBI | YMmeer: wucnonb3oBath | [1P-2, KOHTPOJIbHAS
X  HCCIENOBaHWM, | B mpodeccronanbhoi | [TP-6 paborta,
COBpPEMCHHEIC JCATSIBHOCTH METOIbI nmabopaTopHas
00pa30BaTeNbHBIE U | MATEMATHIECKOTO pabora
nH(pOpManMOHHbIE | aHaIHM3a u
TEXHOJIOTUHI B | MOJAEIUPOBAHUS,
npo(eCCUOHANBHON | TeopeTHIECKUX U
JICSITCIIBHOCTH. IKCICPUMECHTAIBHBIX
HCCIIEI0BaHUM.
Bnaneer:  HaBeikamu | [1P-2, KOHTpOJIbHAs
HCITOJIb30BaHUA B | IIP-6 pabora,
npodeccHOHANBHOMN nabopaTopHas
JIESITEIIBHOCTA METOJ/IOB pabora
MaTeMaTH4ecKoro
aHam3a "
MOJICITAPOBAHHUS,
TEOPETUICCKUX 17
9KCIEPUMCHTAIBHBIX
HCCIIEI0OBAaHU.
OIIK-6.2 3Haer: ocHOBHEIE | YO-1, CobecenoBaHue,
Hcnone3yer 3aKOHBI ¢wmzukn, | I1P-1 TecT
OCHOBHBIC 3aKOHBI | XMMHH, HAyK 0 3emiie
¢busuky, XUMHH, | 1 OMOJIOTHH.
Hayk o 3emie u | Ymeer: mcnoab3osats | I1P-2, KOHTPOJIbHAs
Ouonoruu B | OCHOBHBIE 3akoubl | I1P-6 pabora,
IpoQECcCCHOHANBHON | (M3UKH, XMMHH, HAyK naboparopHast
NESITEIIbHOCTU 0 3emiie U OMOJIOTHH B pabota
poeCCHOHATBHOM
JIeSITEITPHOCTH.
Bmaneer: nHaseikamm | I1P-2, KOHTPOJIbHAS
HCIIOJIb30BaHUSA T1P-6 pabora,
OCHOBHBIX  3aKOHOB nmabopaTopHas
(U3MKH, XUMHH, HAYK pabota
0 3emute U OHOIIOTHH B
po¢eCCHOHATBHOM
JIeSTEIbHOCTH.
OIIK-6.3 3Haer: ocHOBHBEIE | YO-1, CobecenoBaHue,
ITpuobperaet COBpPEMEHHBIE I1P-1 TecT
HOBBIE oOpa3oBaTeNbHBIE U
MaTeMAaTHYECKUEe M | HHPOPMAIUOHHBIC
€CTECTBEHHOHAy4YH | TEXHOJOTHH.
bIC 3HaHWA, | Ymeer: ucnonb3zoBats | [1P-2, KOHTpOJIbHAs
HCTIONb3Ys COBpPEMEHHBIC I1P-6 pabora,
COBPEMEHHEIE oOpa3oBaTeNbHbIE U nmaboparopHast
obpazoBaTtenbHble U | MHPOPMALKMOHHbIE pabota
WHPOPMALUOHHBIC TEXHOJIOTHH B
TEXHOJIOTUH. npodeccHOHaIbHOM
JICSITEIbHOCTH.
Bnaneer: wnaswikamu | I1P-2, KOHTpOJIbHAs
HCITOJIb30BaHUA T1P-6 pabora,
COBPEMEHHBIX nabopaTopHas
00pa3oBaTEeNbHBIX U pabota
HMHPOPMAITMOHHBIX
TEXHOJIOTH I B
npodeccuoHaTbLHOM
JIeSTeIbHOCTH.
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Pa3nen 2
«MonexynsapH
as pu3uka u
TEPMOJUHAMU
Ka»

OIIK-6.1 3Haer: Metonel | YO-1 cobecei0BaHNE
[Ipumenser MaTeMaTHYECKOTO
METO/IbI aHajau3a u
MaTeMaTHYECKOTO MOJICTAPOBAHHUS,
aHajau3a 7 | TEOPETHYECKUX u
MOJICIAPOBAHHS, SKCIEPUMEHTAIBHBIX
TEOPETHYECKUX U | HCCIIEIOBAaHHMA.
AKCICPUMCHTANBHBI | YMeeT: HCIOJb30BaTh
X  HcclenoBaHWH, | B mpodeccHoHaIbLHOU
COBPEMCHHBIC JIEATEIIBHOCTH METOIBI
00pa3oBaTeNIbHBIC U | MaTEeMaTHYECKOTO
UH(POPMALUOHHBIC aHam3a u
TEXHOJIOTUH B | MOICIUPOBAHHUS,
PO ECCHOHANBHON | TEOPETUIECKHUX u
JIEATEILHOCTH. SKCIEPUMEHTAIBHBIX
HUCCIIEIOBAHUM.
Bnaneer: HaBpIKaMU T1P-2, KOHTPOJIbHAS
HCITOJIb30BaHUSA B T1P-6 pabora,
po¢eCCHOHATBHOM nmabopaTopHas
JIEATEILHOCTH METOIOB pabota
MaTeMaTHYeCKOI0
aHaM3a u
MOJICIAPOBAHUS,
TEOPETUUCCKUX U
IKCICPUMEHTAIBHBIX
HCCJICJOBAHMII.
3HaeT: METOIBI I1P-2, KOHTPOJIbHAs
MaTeMaTHYECKOTO T1P-6, pabora,
aHau3a u p-7 nmabopaTopHas
MOJICITAPOBAHHUS, pabora,
TEOPETUICCKUX U KOHCIIEKT
AKCIEPUMEHTAIBHBIX
HUCCIIEIOBAHUM.
OIIK-6.2 3Haer: OCHOBHEIE
Hcnonb3yer 3aKOHBbI ¢u3nky,
OCHOBHBIC 3aKOHBI | XMMHH, HAYK O 3emiie
¢busuky, XUMUH, | ¥ OHOJIOTHH.
Hayk o 3emie U | YMeer: HCIOIb30BATH
Ouonorun B | OCHOBHEIE 3aKOHBI
Ipo(QECCHOHANIBHON | (DM3MKM, XUMHH, HAYK
JICATCIIbHOCTH 0 3emile 1 OMOJIOTHUH B
poeCCHOHATBHOM
JIEATEILHOCTH.
Brnaneer:  HaBBIKAMU
HCIOJIb30BaHMUS
OCHOBHBIX 3aKOHOB
(U3MKH, XUMHHU, HAYK
0 3emJyic U OMOJIOTHH B
poheCCHOHATBHOM
JIEATENLHOCTH.
OIIK-6.3 3Haer: OCHOBHEBIE
[Ipuobperaer COBpPEMEHHBIE
HOBBIE oOpa3oBaTeNbHBIE U
MaTeMAaTHYECKHEe M | HH(POPMALHOHHBIC
€CTECTBCHHOHAYYH TEXHOJIOTHH.
BIE 3HAHUA, | YMeeT: UCI0JIb30BaTh
HCTIONB3YS COBpPEMEHHBIC
COBpPEMCHHEIC o0pa3oBaTeIbHEIC H
o6pazoBaTtenbHble U | HHPOPMALMOHHEIE
WH(POPMALMOHHBIC | TEXHOJIOTUI B
TEXHOJIOTUH. npodecCHOHAIBLHOM
JIEATEIIHBHOCTH.
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Bnaneer:  HaBBIKaMu
HCTIONB30BaHMSA
COBPEMEHHBIX
0o0pa3oBaTEeNBHBIX U
HHPOPMAITNOHHBIX
TEXHOJIOTUI B
po¢eCCHOHATBHOM
JICSTEIbHOCTH.

Paznen 3
«INEKTPUYECT
BO U
MarHeTUu3M»

OIIK-6.1
IIpumenser
METOBI

MaAaTEMaTUYCCKOI'O

aHaJn3a
MOACIMpPOBaHUA,
TEOPETUICCKUX

)51

n

9KCIIEPUMCHTAIBHBI
X  HCCICIOBaHMIA,

COBPCMCHHBIC

O6paBOBaTeJ'IBHBIe n

nH(popMannoHHbIE

TCXHOJIOTHHU

B

po¢heCCHOHATIBHOM

JACATCIIBHOCTH.

3Haer: METOIBI
MaTeMaTHYECKOro
aHaan3a u
MOJETUPOBAHUS,
TEOPETUUECKUX u
SKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAHUM.
VYMeeT: HCIOoJIBb30BaTh
B MpodecCHoHaTbHOH
ESITENLHOCTH METOIBI
MaTeMaTHYECKOTO
aHaJIM3a 51
MOJIETTUPOBAHUS,
TEOPETUYECKUX u
3KCHepI/IMeHTaJ'H>HI)IX
HUCCIIEIOBAHUM.

YO-1,
I1p-1

CobecenoBaHue,
TECT

Brnaneer: HaBpikaMu
HCIOJIE30BaHUs B
poeCCHOHATBHOM
NEITENLHOCTH METOIOB
MaTeMaTHYECKOTO
aHaJIN3a 1
MOJICIAPOBAHHUS,
TEOPETUICCKUX U
SKCIEPUMEHTAIBHBIX
HCCJICIOBAaHMI.

I1P-2,
I1P-6

KOHTpOJIbHAs
pabora,
nabopatopHast
pabota

3HaeT: METOIbI
MaTEMaTHYECKOTO
aHa/IM3a u
MOJICTTUPOBAHUS,
TEOPETUIECKUX U
AKCTIEPUMEHTAIBHBIX
HUCCIIEIOBAHUM.

I1P-2,
I1P-6

KOHTPOJIbHAs
pabora,
nabopatopHast
pabora

OIIK-6.2
Hcnonb3yer
OCHOBHBIE
¢bu3uKy,
HayKk o 3emie
Ouonoruu

3aKOHBI
XUMUH,

n
B

npodeccruoHaTbLHOM

JCATCIIBHOCTH

3Haer: OCHOBHBIC
3aKOHBI (u3nkwy,
XHMHH, HayK o 3emie
1 OMOJIOTHH.

YO-1,
I1P-1

CobecenoBaHue,
TecT

VMeeT: UCTIOIb30BaTh
OCHOBHBIE 3aKOHBI
(U3NKH, XUMHH, HAYK
0 3emiie ¥ OHOJIOTHH B
npodeccuoHaTbLHOM
JEATEIHLHOCTH.

I1P-2,
[1P-6

KOHTpOJIbHAsI
pabora,
naboparopHas
pabora

Bnaneer: HaBbikaMu
HCIOJIb30BaHUS
OCHOBHBIX 3aKOHOB
($U3MKN, XUMHAHN, HAYK
0 3emiie 1 OMOJIOTHH B
poeCCHOHATBHOM
JIeSITeIbHOCTH.

I1P-2,
I1P-6

KOHTPOJIbHAsA
pabora,
nmaboparopHast
pabora

OIIK-6.3
ITpnobGperaer
HOBBIC

MAaTCMaTUYCCKUEC U

3Haer: OCHOBHBIE
COBPEMEHHbBIE
oOpa3oBaTenbHBIE U
uH(pOpPMAIMOHHbIE

YO-1,
I1P-1

CobecenoBanue,
TeCT
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€CTECTBCHHOHAY4YH | TEXHOJOTHH.
bIC 3HaHUS, | YMeeT: HCIIOIB30BATH T1P-2, KOHTPOJIbHAS
HCTIONb3Ys COBpPEMCHHBIC I1P-6 pabora,
COBPEMCHHBIC o0pa3oBaTebHbIC U nabopatopHas
00pa3oBaTENbHEIC U | HH(OPMAIHOHHbIE pabora
MH()OPMAIIHOHHBIE | TeXHOJIOTHH B
TEXHOJIOTHH. poheCCHOHATBHOM
JIeSITeTbHOCTH.
Bunageer: HaBblkaMu I1P-2, KOHTpOJIbHAs
HCIIOJIb30BaHUSA T1P-6 pabora,
COBPEMEHHBIX nmabopaTopHas
00pa3oBaTENBHBIX U pabota
HHPOPMAIMOHHBIX
TEXHOJIOTUH B
npoeCCHOHATBHOM
JICSATEIbHOCTH.
Paznen 4 OIlK-6.1 3HaeT: meronsl | YO-1, CobecenoBanue,
«OTITHKAY IIpumensier MAaTeMaTH4YECKOTO I1P-1 TECT
METOJIBI aHaM3a u
MaTeMaTH4eCcKOro MO/JIEITMPOBAHHS,
aHanM3a U | TeopeTHYecKuX u
MO/JICITUPOBAHHS, 9KCTIEPUMEHTAIIBHBIX
TEOPETHYCCKUX U | HCCIICIOBAHUA.
SKCIEPUMCHTANBHEL | YMeEeT: HCIOIb30BaTh
X  HccIenoBaHWH, | B mpodecCHOHATbHON
COBpEMCHHEIC JEeSITETPHOCTH METOIBI
0o0pa3oBaTeNbHBIC M | MaTeMaTHIECKOTO
nHpopMannOHHbIE aHau3a u
TEXHOJIOTUH B | MOJEIUPOBAHUS,
po)eCCUOHATBHON | TEOPETUUECKUX u
JIeSTeIIbHOCTH. 9KCIIEPUMEHTAIIbHBIX
UCCJICJOBAHUMN.
Buageer: HaBblkaMu I1P-2, KOHTpOJIbHAs
UCIIOJIb30BaHUS B I1P-6 pabora,
poeCCHOHATBHOM nabopaTopHas
JeSITeTPHOCTA METOJIOB pabota
MaTeMaTHIECKOTO
aHau3a u
MOJICIAPOBAHHUS,
TEOPETUICCKUX U
9KCIIEPUMEHTAIIbHBIX
UCCJICJOBAHUMN.
3HaeT: METOIBI I1P-2, KOHTPOJIbHAS
MaTeMaTHYECKOrO I1P-6 pabora,
aHau3a u nmabopaTopHas
MOJICIMPOBAHHUS, pabota
TEOPETHIECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIIeIOBaHUM.
OIIK-6.2 3Haer: ocHOBHBIE | YO-1, CobecenoBanue,
Hcnons3yer 3aKOHBI ¢uzuky, | I1P-1 TeCcT
OCHOBHBIE 3aKOHBI | XHMHHM, HayK 0 3emiie
¢u3nKwy, XUMUH, | ¥ OHOJIOTHH.
HayKk o0 3emiie M | YMeer: UCHOJIb30BaTh T1P-2, KOHTpOJIbHAs
Ouonorun B | OCHOBHBIE 3aKOHBI I1P-6 pabora,
NpO(PECCUOHANBHOM | (hM3HKM, XUMUH, HAYK naboparopHasi
TEeSTEIIbHOCTH 0 3emiie 1 OMOJIOTHH B pabora
npodeccuoHaTbLHOM
JIeSITETHHOCTH.
Bnaneer: HaBbIKaMu TIP-2, KOHTpOJIbHAs
HCIIOJIB30BAHUSA TIP-6 pabora,
OCHOBHBIX 3aKOHOB nmabopaTopHas
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(U3MKH, XUMUH, HAYK pabora
o 3emute 1 OMONIOTHH B
po¢eCCHOHATBHOM
JeATEIbHOCTH.
OIIK-6.3 3Haer: ocHOBHBEIE | YO-1, CobecenoBaHue,
[Ipuobperaer COBpPEMCHHBIC I1P-1 TecT
HOBBIE oOpa3oBaTenbHBIE U
MaTeMaTHdecKkue M | mH(popManuoHHbIC
€CTECTBEHHOHAYYH | TEXHOJOTHHU.
bIC 3HaHUd, | YMeeT: UCIIOIb30BaTh T1P-2, KOHTPOJIbHAA
HCIOJIL3YS COBPEMEHHBIE I1P-6 pabora,
COBPEMECHHBIE o0pa3oBaTebHbIC U nabopatopHas
00pa3oBaTenbHbEIE U | HHPOPMAIMOHHBIE pabota
UH(OPMALUOHHBIE | TEXHOJOTHM B
TEXHOJIOTHH. npodecCHOHANBLHOMN
JIeATEeIbHOCTH.
Bunageer: HaBblkaMu I1P-2, KOHTpOJIbHAs
HCIIOJIb30BaHUA T1P-6 pabora,
COBPEMEHHBIX nabopaTopHas
00pa3oBaTENBHBIX U pabota
nH(pOpMaIMOHHBIX
TEXHOJIOTHI B
npodecCHOHANBHOM
JICATEIbHOCTH.

VIl. CHUCOK YYEEHOM JUTEPATYPbHI U UHOOPMAILIMOHHO-
METOINYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

OcHoBHas JuTEparypa

. I'pabosckuit, P.U. Kypc dusuku : yuebnoe mocobue / P.W. I'paboBckmii. — 12-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2012. — 608 ¢. — ISBN 978-5-8114-
0466-7. — TekcT: OIEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAsT CHUCTEMaA
«Jlanby : [caitr]. — URL.: https://e.lanbook.com/book/3178

. Kyp6aues, 10. ®. ®usuka [DnekTpoHHBINH pecypc] : yueOHoe mocodue / 10. .
Kypb6aueB. — DnexkTpoH. TekcToBble NaHHble. — M. : EBpasuiickuii OTKpBHITHIN
WHCTHUTYT, 2011. — 216 C. — Pexum JoCTymna:
http://www.iprbookshop.ru/11106.html

. Kypc oOmeit ¢usuku ydyeOHOe TmocoOue Il BY30B IO TEXHHUYECKUM
HaIPaBJICHUSM U CHENUATBHOCTIM B 4 T. : T. 4 . COOpHUK BOMPOCOB U 3aj]1ay 10
obmeit ¢usuke / Y. B. CasenweB ; mox o6m1. pea. B. M. CaBenbeBa. - Mockaa :
KnoPyc, 2012. 375 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 684655&theme FEFU

. Muxaiinos, B. K. ®uzuka [DnekTpoHHbIN pecypc] : yuedHoe mocobue / B. K.
MuxaisioB. — OJEKTPOH. TEKCTOBbIE JAaHHble. — M. MockoBckuii
rocyJapcTBeHHBIN cTpoutenbHbiii yHuBepcurer, ObC ACB, 2013. — 120 c. —
Pexxum poctyma: http://www.iprbookshop.ru/23753.html

. Cobonera, B. B. O6mmii xypc ¢u3ukm : ydeOHO-METOIUYECKOE I0CO0He K
PEIICHHIO 33/7a4 W BBINOJHEHUIO KOHTPOJBHBIX pabor mo ¢usuke / B. B.
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CobGoneBa, E. M. EBcuHa. — AcTpaxaHb : ACTpaxaHCKHl HWH)XEHEPHO-
ctpoutenbHbii uHCTUTYT, DBC ACB, 2013. — 250 c. — ISBN 2227-8397. —
Texer : anekTpoHHBIN // DnexTpoHHO-OMOMMoTeuHas cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/17058.htmi

JlonosHUTeIbHAS JINTEPATypA

6. AnemkeBu4 B.A. OnTtuHka. M.: du3MaTInT, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

7. benonyukun B.E., 3aukun [[.A., Iunenok KO.M. OcnoBwl ¢uzuku, 1.II, M.:
®dusmataur, 2007.

8. Bamumes M.I'., [ToB3uep A.A. Kypc o6mieit pusuku: Yuednoe mocooue. CII6.:
Jlanp, 2010. -576 c.

9. Bucmamn, I'.A., Kypc obmelt ¢usuku, Tom 1. Mexanuka. U3a. 7-e, ctep.. - CIIG:
«Jlanaby., 2007. - 340 c.

10.MatBeeB A.H. MonekynsapHaas ¢usuka, M., Onukc, 2006, -359 c.

11.CasenbeB U.B. Kypc ¢usuku: Tom 1. Mexanuka. MonekynspHas ¢pusuka: Yu.
nocoowue. T.1. M.. 4-e uzz., crep. — CII06.: M3narensctBo «Jlanby, 20081.-352¢:

12.CagenneB. U. B. Kypc o6meli ¢pusuku : [yuebHoe mocoOue it BTy30B] B 5 KH. :
kH. | . Mexanuka. Mocksa : Actpens, : ACT, 2006. 336 c.

13.CagenneB U.B. Kypc obmeit pusuku: T.4.CO0pHUK BOIPOCOB U 3a7a4 1O OOIIeH
busuke: yueonoe nocodbue/ N.B. CapenbeB; noa oomi. pea. B.M. CasenbeBa. —
M.: KHOPYC, 2009. — 384 c.

14. Tpodumona T. 1. KpaTkuii kypc pusuku: yuedbHOoe mocodbue 11 By30B. MockBa:
Bricmras mikoia, 2007. 352 c.

15.Tpodumona T. U. Kypc dusuku : pek. M-Bom Poc. deneparuu B kauecTBe yueoO.
nocoOust /ISl UHXKEHEPHO-TEXH. CHeIMalbHOCTEN BhIcHI. yueO.3aBeaenuii / T. U.
Tpodumona. - 13-e uzn., crep. - M. : Axagemus, 2007. - 557 c. - (Bwicuiee
npodeccuoHalibHOE 00pa30BaHuE).

16.Tropun FO.U., Yepno W.II, KproukoB FO.KO. MonekynsapHas ¢usuka u
tepmoaunamuka. CII6.: Jlans, 2008.

17.®pumr C.0., TumopeBa A.B. Kypc obwmelt ¢uzuku: Yuebnuk. B 3-x 1T. T.3.
Onrtuka. Atomuas ¢usuka. - CII6.: Jlans, 2009.- 656 c.

Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUOHHOM ceTH «HTEepHE?

1. CTynmeHTBl MOTYT HOJYYHUTh JTIOCTYII K 3JIEKTPOHHBIM 00pa30BaTeIbLHBIM pecypcam
yepe3 cat JIB®Y (moctynm c¢ caiita Hayunoit OuGmmorexku JIBD®Y) URL:
http://www.dvfu.ru/web/library/rus_res

2. Emunoe okHO qocTyna K o0pasoBarenbHbiM pecypcam URL: http://window.edu.ru

3. DNeKTpOHHO-OUOIMOTEeYHAS cucreMa WUznarenscTBa "Jlaup" URL:
http://e.lanbook.com
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a TaKXe B CBOOOJHOM J1ocTyne B MIHTepHeT:

Studentlibrary [Dnexktponnass Oubnuorexka yueOHol PDF-nmuteparypsl u

y4eOHUKOB JUisi BY30B. (OecruiatHble modHOTEeKcTOBble YyuyeOHMKH]| URL:

http://www.studentlibrary.ru/cgi-bin/mb4

6. BupryanbHbie gabopatopHbie padoTel  http://barsic.spbu.ru/wwwi/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

7. AnemkeBuu B.A., Jlemenko JIL.I'., KapaBaes B.A. Kypc oOmeit buzuku.

Mexanunka http://e.lanbook.com/view/book/2384/

o B

HepequL I/IH(l)OpMa]_lI/IOHHbIX TEXHOJIOTHI U MnmporpaMmMHoOrIo o0ecrneueHus

[Ipu ocymiecTBieHUH 00pa30BaTEIILHOTO IMPOIECCa HCIIOJIB3YETCsl  CIeAyIoliee
nporpammuoe obecneuenue: Microsoft Office (Excel, PowerPoint, Word u 1. 1), Open
Office, mporpamMmMHOe oOeclieueHue IJIEKTPOHHOTO pecypca caiita JIBDY, Bxmrouas
OBC JIBDY.

OVK aucimmimHbel pa3MemméH B HWHTETPUPOBAHHON IaTgopMe 3JIEKTPOHHOTO
ob0yuenus Blackboard JIBOY:
https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_ 2612 1&ur

VIIl. METOANYECKHUE YKA3AHUA IO OCBOEHUIO JUCHUTIJIMHBI

HeoTpemsiemoli 4YacThio AMCHUIUIMHBI «DuU3MKa» SABISETCS J1aOOpaTOPHBIN
npakTukyM. JIabopaTOpHBIN MPAKTUKYM HAYWHAETCS C BBOJHOTO 3aHATHS, HA KOTOPOM
MpernojiaBatesib  MPOBOJUT TMOAPOOHBIA HWHCTPYKTaX MO TMpaBUJaM  TEXHHUKHU
Oe3omacHoCTH TIpH paboTe B JaHHOW Jiabopartopuu. K BbITONHEHHIO J1a00OpaTOPHBIX
paboT OMYyCKAaIOTCA TOJBKO T€ CTYACHTHI, KOTOPhIE YCBOMIM TPEOOBAHUS 1O TEXHUKE
6e3omnacHocTU. BrinosHeHue 1abopaTOpHBIX pabOT COCTOUT U3 CIASAYIOIIUX ITAIOB:

1. V3yueHue TEOpEeTUUECKOTO MaTepuaia U METOAUKH BBITIOJIHEHUS J1a0OpaTOpHOM
paboThl O METOAMYECKOMY MOCOOMI0 M PEKOMEHIYEMOM JINTepaType K JaHHOU
pabote
N3ydeHne 3KCrepuMeHTaIbHON YCTAaHOBKH, PEKUMOB €€ pa0OThI
[Tonyuenus y npemnojaBaTesisi J0MyCcKa K BHIMOJHEHUIO JJaOOpaTOPHOUN pabOThI
BrimonHenue 3xcnepumenTa
OOpaboTKH HKCIIEPUMEHTATIBLHBIX JaHHBIX. PacdeT morpenrHocTeit
OdopmiieHre MUCBMEHHOTO OTYETa U CJja4ya €ro Ha MPOBEPKY MPETOaBaTeIIo
OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI IO JJAHHOK JJa00paToOpHOI paboTe

NOoOUAWN

Otuer o 1abopaTopHoi paboTe JOJKEH BKIIIOYATH CIEAYIOIINE Pa3IeIIbl:
1) Ha3BaHue 1abopaTopHOU pabOTHI, €€ HOMED;
2) 1enb paboThI;
3) mepeyeHb UCTOb3yeMbIX TPHUOOPOB, MPUHAICKHOCTEH 1 000Dy IOBaAHUS;
4) mpUHIIMITAATIFHAS CXeMa YCTAaHOBKHU;
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5) pacuetHbie GOPMYIIBI, XapaKTEPUCTUKHU HCTIOIB3YEMBIX MPUOOPOB;
6) TabIUIIBI C pe3yIbTaTaMU U3MEPCHHUIA,

7) rpadudecKkoe MpeICTaBICHUE PE3yIbTaTOB;

8) pacdeThbl MOTPEITHOCTEH H3MEPEHUS;

9) OKOHYATENBHBIN PE3yNbTAT C YIETOM MOTPEITHOCTEeH U3MEPCHHS,
10) BBIBOJIBI IO paboTe.

MeTtoanueckoe odecnevyeHne U CHUILIHHbBI

1. Meroaudeckue ykazaHus K JJaOOpaTOPHBIM paboTam

2. Meroauyeckne yka3zaHHs K J1aOOpaTOpHBIM paboTaM B 3JICKTPOHHOM BUJIE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course id=_ 10
2 1&cmp tab id= 139 1&mode=view

IX. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBbI

JlabopaTopHble paOOTHI BBIMOJHAIOTCS HA COBPEMEHHOM OOOpYJOBaHUM B
CIEIHAITN3UPOBAHHBIX nabopaTopusX. MHuorue nabopaTopHbIe paboThI
KOMITBIOTEPU3UPOBAHBI, TTOMUMO 3TOT0, B Kaxaou jabopatopuu kKadeapbl MUMEIOTCS
KOMIIBIOTEPHI C BbIXOJIOM B MHTepHeT. JIekiuu U CeMUHApCKUE 3aHITUSL MPOXOIAT B

JEKIIMOHHOM ayTUTOpUU B Kopiryce L.

HaumMenoBanue crielaabHBIX
MOMEILIEHUH U TIOMEIEHUN JJIS
CaMOCTOSATENFHON PabOTHI

OCHAIIIEHHOCTh CIIEIUAIbHBIX [TOMEIIEHUN U
MTOMEIICHUH [T CAMOCTOSATEIEHON paOOTHI

[lepeyeHp MHIIEH3UOHHOTO
MIPOTPaMMHOTO
obecrieueHusl.
PexBu3nThI
TIOITBEPIKTAFOIIIETO
JIOKYMEHTA

690922,  Ilpumopckuii  Kkpaif, T.
BiaguBocTox, OCTpOB Pycckuid,
nosyocTpoB CanepHselif, mocenok Askc,
10, xopmyc L, L560, VYueOnas
ayauTopus Jik  IPOBEACHUSA 3aHATAN
JIEKITMOHHOT O THTIA, 3aHATHHA
CEMHHAPCKOTO THIA, TPYNIOBBIX U
WHIUBUAYAITBHBIX KOHCYJTbTaITHH,
TEKYIEro KOHTPOJS M NPOMEXKYTOUHOU
aTTeCTallUH.

ITapTel M CTynbsl, 3KpaH IPOEKLIUOHHBII
SENSSCREEN ES-431150 150* nacrenHo-
IIOTOJIOYHBI MOTOPU3UPOBAHHBIM, TOKPBITUE
Matte  White, 4:3, pasmep paboueii
mosepxHocTH 305*229 | mpoekrtop BenQ
MW 526 E; JIOoCKa y4eHHUYecKas
JBYCTOPOHHSISI MAarHuTHas, [uii IHCbMa
MEJIOM U MapKepoM.

690922, IIpumopckuit  kpaif, T.
BnaguBoctok, OCTpOB Pycckuid,
nosryoctpoB CanepHslif, mocenok Askc,
10, xopriyc L, YueOnas aymutopust ams
NPOBEICHUST  NPAKTHYECKUX  3aHATHH
L531, Crnennani3upoBaHHas
naboparopuss  Jlemapramenta OudD®d:
JlabopaTopusi MEXaHHKH.

Ctomnbl U CTyJIbs 1a00pPATOPHBIE.

690922, IIpumopckuit  kpaif, T.
BnaauBocTok, OCTpOB Pycckuid,
nonyocTpoB CamnepHslid, mocenok Askc,
10, xopryc L, YueOnast ayauropust [uist

MPOBEICHUS  MPAKTHYCCKUX  3aHATHU
L532, Creuuanu3upoBaHHas
naboparopus  Jlemapramenra OuD®d:

Cron-Molika, CTOJICIITHULIA U Yallla - H/% CTalb,
pasmep uvamm - 340*420*160 (B KOMILUIEKTE),
CTOJIBI M CTYJIbS JAOOPATOPHBIE.
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JlabopaTopust TEpMOTUHAMUKH.

690922,  Ilpumopckuii  kpail, T.
BiaguBocToK, OCTpPOB Pycckuid,
noyocTpoB CanepHslid, OCENoK ASKC,
10, xopnyc L, YueOHas ayautopus ais
NPOBEACHUST  NPAKTHYECKUX  3aHATHH

CTOmBI ¥ CTYIIBSI JTA0OpaTOpPHEIE.

L531, Crienamim3upoBaHHAs
nmabopatopuss  Jlemapramenta Oudd:
JlabopaTopus JJIEKTPHYECTBA u
MarHeTu3Ma.

690922,  Ilpumopckuii  Kpaif, T.
BnaguBocTok, OCTpOB Pycckuid,

noiyocTpoB CarepHBIi, MOCENoK ASKC,
10, xopnyc L, YueOHas ayautopus mis
NPOBEICHUST  NPAKTHYECKUX  3aHATHH
L531, Crneunani3nupoBaHHas
naboparopus Jlemapramenta Oud®d:
JlaGopaTopusi ONTHKH.

CTOmBI ¥ CTYIIBS JTA0OpaTOpPHEIE.

690922,  Ilpumopckuifi  kpaif, T.
BrnaguBoctok, OCTpOB Pycckuii,
nosiyoctpoB CanepHslil, mocenok Askc,
10, xopm. A (Jur. II), Drax 10,
ka0.A1017.

Ayautopust UL CaMOCTOSITEIIbHOM
paboThI

ObopynoBanue:

Mowno61ok Lenovo C360G-i34164G500UDK
— 15 mr.

WHTerpupoBaHHblii  CEHCOPHBIM  AucIiei
Polymedia FlipBox - 1 mrt.
Komnup-npunrep-1uBeTHoii ckanep B e-mail ¢ 4
notkamu  Xerox — WorkCentre 5330
(WC5330C — 1 miT.)
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X. ®OHAbI OHEHOYHBIX CPEACTB

KpI/ITepI/II/I OLICHKHU O0TBE€TA CTYACHTA HA 3K3aMCHC

bamnsl

Ounenka

TpedoBanus K C(hOPMUPOBAHHBIM
KOMIIeTEeHIUSIM

100-85

OTJINYHO

OTBeT CTyA€HTa JEMOHCTPUPYET MPOYHbBIC
3HaHUSA (PU3MKH, OTJIMYAETCS TIIyOMHOH U
MOJTHOTOM  PACKPBITHSI  TEMbl;  BJIaJICHUE
TEPMUHOJIOTUYECKUM  anmapatoM;  YMEHHUE
OOBSICHSITb CYIIHOCTh, SIBJICHUH, IPOIIECCOB,
JellaTh  BBIBOABI U OOOOIIEHMS, 1aBaTh
apryMEHTUPOBAHHbIC  OTBETHI,  MPUBOIAUTH
MIPUMEPHI

84-73

X0poIIo

OTBeT CTyJIeHTa MOKa3bIBACT MPOYHBIC 3HAHUS
(GU3UKK, OTIMYAETCS TIIyOMHOW W IOJHOTOMH
PaCKpBITHS TEMBI; BJIaJICHUC
TEPMUHOJIOTHYCCKIM  allllapaToM;  YMCHHE
OOBSICHATH CYITHOCTb, SIBIICHHH, TPOIIECCOB,
COOBITHH, J€elaTh BBIBOABI M OOOOIIEHHS,
JIaBaTh apryMEHTHUPOBaHHBIC OTBETEHI,
NpUBOANTh TpuMepbl. OIHAKO OMyCKaeTCs
OJIHA - JIB€ HETOYHOCTH B OTBETE.

72-61

YIOBJIETBOPHUTEJIBHO

OTBeT CTyHmeHTa, CBUICTEILCTBYIONIUH B
OCHOBHOM O 3HaHMM (U3UKH, €€ OCHOBHBIX
3aKOHOB M TeopuH, ci1abo cHopMUPOBAHHBIMU
HAaBBIKAMHM  aHaM3a SBJIEHUW, TMPOIIECCOB,
HEJI0OCTaTOYHBIM yMEHUEM J1aBaTh
apryMCHTUPOBAHHBIC OTBETHI M IPHUBOJIUTH
MPUMEPBI; HEAOCTATOYHOW JIOTHYHOCTHIO U
MOCIIEIOBAaTEILHOCTRIO OTBeTa. Jlomyckaercs
HECKOJIbKO OIMUOOK B COACPIKAHUN OTBETA.

Meuee 61

HECYAOBJICTBOPUTEC/IbLHO

OTBeT cTyneHTa, OOHAPYKUBAIOIIUN HE3HAHUE
(GU3MKH, OTIMYAOLIUIICS HE3HAHUEM OCHOBHBIX
3aKOHOB TEOPUH, Hec(hOPMHUPOBAHHBIMU
HAaBBIKAMM  aHalM3a SBJIEHUM, MPOLIECCOB;
HEYMEHUEM  J1aBaTb  apryMEHTHPOBAHHBIC
OTBETHI.

34



=

a)
b)

C)

10.

11.
12.
13.
14,

15.
16.

17.
18.

19.

20.

21.

Bonpochl K 3K3aMeHY 0 JUCHUILINHE «DPU3nuKa

Paznen 1 <MEXAHUKA»

Kunemartuka marepuanbHoil Touku. [lepemenienne, CKOpocThb, yCKOPEHHE.
Kunematnueckoe YpPaBHEHHUE PaBHOMEPHOTO u PaBHOIIEPEMEHHOTO
MPSAMOJIMHEUHOTO JBUKEHUS.

Y CKOpEHHE U €r0 COCTABIIAIOIINE.

Cuctemsl otuera. [IpeobpazoBanus ["anunes. [IpeodpazoBanus Jlopeniia.
CrnenctBus u3 npeobdpazoBanuii Jlopenua:

OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH COOBITHIA;

OTHOCHUTENBHOCTD JUIUTETLHOCTH COOBITHI; MapagoKc OJIM3HEIOB;
OTHOCHUTENIBHOCTH Pa3MepoB U (POPMBI Tell

PenstuBrcTCKHE TIPE0Opa30BaHUsl CKOPOCTEM

Cuia. Macca. Imnynbce. 3akonbsl HeroTOHA.

CBoOomHOE U HECBOOOJHOE JBUKEHUS MaTepUalbHOM TOUYKH. JIBHKEHHE Tella B
OJIHOPOJIHOM CUJIOBOM I10JIE€ TSITOTCHUA.

Cucrema MaTepUAIBHBIX TOYEK, €€ HMITYJbC. 3aKOH COXPAHECHUS WMITYJIbCa
CHUCTEMBI MAaTEPHUATBHBIX TOYEK.

[ToHsiTHE O MOMEHTE CHJIBI U MOMEHTE HMIYJIbCA OTHOCHUTEIIBHO OCH M TOYKH.
YpaBHEHHE MOMEHTOB MEXAHUYECKOM CHCTEMBI OTHOCUTEIBHO TOYKH. 3aKOH
COXpAaHEHHS] MOMEHTA MMITYJIbCA MEXaHUYECKOW CHCTEMBI OTHOCUTEIBHO TOYKH U
OCH.

PaGora. Momuocts. DHeprusi. Kunetndeckas sueprus. PenstuBucrckas dopma
KUHETUYECKON SHEPTHM.

[Torenuuanbapie cumbl. [loreHumaneHas sHeprud. [loTeHunanbHas >HEPTUS CHII
YIPYTOCTH.

3aKOH COXPAHEHUsI SHEPIUU B MEXAHHKE.

LleHTpanbHbIN yaap MapoB.

3akonbl Keruepa. 3akoH BceMupHoro tarorenus. Onsit Kapenauma.

[ToreHnuan W HaNPSHKEHHOCTh T'PABUTAMOHHOTO TMOJISI, CBSI3b MEXKAY HUMH.
OKBUBAJIEHTHOCTh MHEPTHOM U TPABUTALMOHHOW MACC. OKCIIEpUMEHTAIbHAA
MPOBEPKA SKBUBAJICHTHOCTH.

Kocmuueckne ckopoctu. Pacuer 1 u 2 ckopocTei.

[ToctynarenpbHOE M BpalllaTeIbHOE ABMKEHUS TBEpAOro tena. LleHTp macc u 3akoH
ero aABuxkeHus. OCHOBHOM 3aKOH JIMHAMHUKHU BPAIATEIIbHOTO JBUKEHUS TBEPAOTO
Tea. 3aKOH COXPAHEHUsI MOMEHTA UMITyJIbca TBEPAOro Tea.

MOMEHT WHEpHUM Tejla OTHOCUTEIbHO OCH M TOYKHA. BBIYMCIIEHME MOMEHTOB
WHEPLUU CTEeP>KHS (IMCKA) W Tela BpalleHUs OTHOCUTEIBHO OCH, MPOXOMASIICH
yepes UEHTP MacCChl Tea.

Teopema I 'tolirenca-IlIterinepa. Ilpumenenne teopemsl 'roirenca-Ilreitnepa mis
BpAILlaTEJIbHOTO JBWKECHUS LWIMHAPA, AUCKA, CTEPKHA M I1apa OTHOCUTEIBHO
0Ceil, HE MPOXOAAUIMX Yepe3 LIEHTP MACChI TEA.

Kunernueckas sHEeprus BpallaTeIbHOIO IBH>XKEHUS TBEPIOTO TEA.
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22.

23.

24,

25.

26.

217,

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Bunel u tunel nedpopmanuii. Hanpsbkenune u ycunue. Moaynu FOura u cnBura.
Koadpounuent Ilyaccona. JluarpamMma pactskeHus.

Hewnnepuumansable cucremsl orcdera. Cuibl MHEPUUH. 3aBUCUMOCTH YCKOPEHMS
CBOOO/IHOTO Ma/IeHUs1 OT LIMPOTHI MECTHOCTH.

Paszpen 2 «<MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMMUMKA»

MonekynsipHO-KMHETHUECKass TEOpHsl BEIIECTBA. XapaKTEPUCTUKU MOJIEKYJIT U
KOJINYECTBA BEILIECTBA U CBA3U MExAy HUMH. [locTosiHHbIE ABOTaipo u Jlommuara.
ArperaTHble COCTOSHMSI BEIIECTBA M MX TMpu3Haku. CTaTUCTHUYECKUUA U
TEPMOIMHAMHYECKHUI METOJIbI B MOJIEKYJISIPHOM (pHU3MKe.

OMIOUPUYECKUE Ta30BbI€ 3aKOHBI, PACIIMPEHUE TBEPABIX Tel. MaeanbHbIl ras.
MonekynsipHO-KHHETHYECKAs TEOPUS UJICaTIbHOIO rasa.

JlaBiieHre uAeanbHOTO Tra3a. BBIBOJ OCHOBHOIO YpPaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UJICATIBHOTO rasa.

Temneparypa u ee (pu3MyecKkuil CMBICI B MOJEKYISPHO-KMHETHUECKOU TEOPUHU
(TerI000MEeH U TEpMOJAMHAMUYECKOE PaBHOBECHE, TEPMOMETPUUECKOE CBOMCTBO U
TepMOMETpUYECKasl BeJIMUMHA). TepMoguHAMHUUECKas IIKaia TeMIepaTyp.

BriBon ~ ypaBHEHUs ~ COCTOSIHUSI — HAcalbHOTO  raza. M3ompoueccsl U
COOTBETCTBYIOIIME UM 3aKOHBI UjealbHOrO raza. M3orepmudeckuii kodphuireHT
C)KMMAaEMOCTH, TEMITEPaTypPHBII KO3 (HULIUEHT.

CxopocTu Ta30BbIX MOJIEKyd. M3MepeHue CKOPOCTH Ta30BbIX MOJEKYT (OMBIT
[IITepHa, METOT MOJIEKYJISIPHBIX MTyYKOB).

Pacnipenenenne MakcBenna. HaumBeposiTHeWIass CKOPOCTh CpPEAHSASI W CPEIHE
KBaJpaTU4Hasi CKOpocTU. CBsA3b MEKY XapaKTEPHBIMU CKOPOCTSIMH.
Pacnipenenenne bonbimana. bapomerpuueckas ¢opmyna u 3akoH bonbimana
(BBIBOT).

bpoyHOBCKOE NBUKEHUE.

DJIEeMEHThl MOJICKYJISIPHO-KUHETUYECKOW TEOpHUU HEPABHOBECHBIX TMPOIIECCOB:
PAaBHOBECHOE M HEPABHOBECHOE COCTOSIHHUS, MPOIIECCHI pelaKcallid U MPOLECCh
nepeHoca.

D¢ dexTuBHBIN quaMeTp U dhPeKTUBHOE ceueHue MosieKyn ra3a. CpeaHss IjiruHa
CBOOOHOTO Mpodera (BbIBOA) U pacnpe/iesieHne CBOOOIHBIX MPOOEroB YacTHII.
[ToTeHumanbpHas KpuBask MEXKMOJCKYISIPHOTO B3aUMOJACHCTBUS M 3aBUCHUMOCTH
3¢ (HEeKTUBHOTO JuaMeTpa U AJIMHbI CBOOOJHOTO MpoOera MOJIEKyI OT TEMIIEPaTyphI
Y JABJICHUS 11 Ta30B U )KUJIKOCTEH.

OO6miast Teopuss mporeccoB mepeHoca B raszax. Juddysus u camomuddysus.
Koadbdumment nuddys3uu u ero 3aBUCUMOCTh OT TEMIIEPATYPHI U JaBICHUS.

OO0mast Teopusi MPOIIECCOB MIEPEHOCA B Ta3ax. BA3KOCTh UM BHYTPEHHEE TPEHHE.
KoaddurmeHT BA3KOCTH 1 €0 3aBUCUMOCTh OT TEMIIEPATyPhI U JIaBJICHUS.

OO1ast Teopusi MPOLIECCOB MEpEeHoca B razax. lemionpoBogHocTs. Koadduiment
TEIUIONPOBOJAHOCTH M €r0 3aBUCUMOCTh OT TEMIIEPATYPHI U TABICHUS.
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40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

ol.

52.

53.
o4,

55.

HyneBoe Hayano trepMoauHaMuKU. TepMOIMHAMUYECKUE TPOLIECCHI: PABHOBECHBIE
WM KBa3UCTAaTHYECKUE, OOpaTUMbIe U HEOOpAaTUMBIE, KPYTOBBIEC WU IUKIINYECKHUE.
[lepBoe Hayano TepMoAUHAMHKH. BHYyTpeHHsis sHeprusi, paboTra U TeIIoTa.
[TpuHIMT SKBUBAJICHTHOCTHU TEIUIOTHI U paOOTHI.

TemnoeMkocTh MAcaILHOTO raza. TemioeMKoCTh ra3a mpu MOCTOSHHOM 00beMe U
MOCTOSIHHOM JiaBlieHuu. Yucno cremneHeit cBoOoasl. BriBog ypaBHenus Pobepra-
Maiiepa.

Anmabatueiii npouecc. BeiBon ypaBuenusi Ilyaccona. Pabora mpu ammabatHOM
Ipo1IECCe.

[TonuTpomnHslii mpouecc. BeIBOA 1 aHAIN3 ypaBHEHHUSI OJIATPOIIBI.

Kraccrnueckast TeopHsi TEINIOEMKOCTH Ta30B U TBEpABIX Tell. 3akoH [lrononra-IlTu.
HenmocraTku kiaccnueckom TEOPUH TETUIOEMKOCTH.

DOneMeHThl KBAaHTOBOM TEOPHH TEIIOEMKOCTU TBepAbIX Ten. Teopus u gopmyia
Ouinmrerina. Teopust u 3akoH [le6as. Temmnepartypa JleGas u ¢pusudeckuit cMbICi
Temneparypsl Jledast.

Bropoe nHauano TtepMmoauHamuku. OOpaTtuMble U HeoOpaTHMbIE IPOILECCHI.
@opMyIUpPOBKM BTOpOro Hayajna TtepMmoauHamuku Kraysuyca, KenbBuHa u
ITnmanka. KIIJI TerioBoit ¥ XOJOAUILHON MaIlIMHEI.

UneanbHbiii 00paTtuMblil (kBasucTaTudeckuit) mpornecc. [lukn Kapuo. PaGora u
KII/ nuukna Kapho.

Teopema Knay3uyca 0 mpuBEAEHHOW TEIIOTE. DHTPONUS U TEPMOJAMHAMUYECKUN
CMBICII SHTPOIIMHU B UJ€ATBHOM 00OpAaTUMOM IPOIIECCe.

CTaTuCTHYECKUI CMBICII BTOPOTO Havana tepMoauHamMukd. Popmyna bosbimana
U1l DHTPONMHU. 3aKOH Bo3pacTaHusi OHrponuu Kiaysmyca.  OHTponus
HEOOpPaTUMBIX MPOLIECCOB.

Peanvuble ra3pl. YpaBHeHue Ban-nep-Baanbca. Pacuer mompaBok Ha 00beM u
JIaBJICHUE pealbHOro ra3za. @U3MYeCKul CMBICI MOCTOSIHHBIX B ypaBHEHUU Bah-
nep-Baanbca.

Teopernueckne u30TEPMBbI peanbHOro rasza Ban-nep-Baansca. Kputuueckoe
COCTOSIHUE BEILIECTBA U KPUTHUUECKHUE ITAPAMETPHI COCTOSIHUSA BEIIECTBA.
BHyTpeHHss dHEprus peaabHoro rasa.

SIBneHnss Ha rpaHuue KUAKOCTU. [IOBEpXHOCTHAas SHEpPrus M IMOBEPXHOCTHOE
HaTspKeHHe. JlaBiieHue o U30rHYyTOW MOBEPXHOCTHIO.

CwmaunBanue u HecMauuBanue. Kammuisapusie sisnenus. ®opmyna Jlamnaca.

Pasznen 3 «QJIEKTPUYECTBO U MATHETU3M»

1. DnekTpuueckue 3apsiabl M HMX CBOMCTBA. B3aummojaeicTBHE SJIEKTPUYECKUX
3apsaoB. 3akoH KyroHa.

2. Dnextpuyeckoe mnoJie. HampspkeHHOCTh mojsi. BekTop HampsKEHHOCTH MOJIs
ToyeyHoro 3apsana. lIpuHoun cynepnosunmu nosned. Ilosme snekTpuyeckoro
JUATIOJIA.
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3. I'papuueckoe  uzoOpakeHue  anekTpuyeckux  morneil. Ilotok  BekTopa
HaNpsHKEHHOCTHU 3JeKTpuuyeckoro nosid. Teopema Octporpanckoro - ['aycca u ee
IPUMEHEHHUE K PacyeTy NoJeH.

4. Pabora cui 1oJis Ipy NepeMelieHny 3apsaaoB. [loTeHnman 31eKTpuYecKoro mosisl.
[Mupxynsauus BEKTOpa HAPSHKEHHOCTH. DKBUIIOTEHIMAIbHBIE TIOBEPXHOCTH.

5. IloreHuuman moast TOYEYHOrO 3apsifa, cHUcTeMbl 3apsanoB. CBs3p MOTEHLMANA U
HaNpsHYKEHHOCTHU TOJIS.

6. Ilomspusanmst MUANEKTPUKOB. JudnekTpuueckas mpoHUIaeMocTb. CBOOOAHBIE U
CBSA3aHHBIE 3apsI/Ibl.

7. llomsspHble W HENOJsIpHbIE MOJEKYbl. [lonsIpH30BaHHOCTL M €€ CBA3b C
MMOBEPXHOCTHOM MIIOTHOCTHIO NOJIAPU3ALMOHHBIX 3apsI/I0B.

8. Dnektpuyeckoe mosie B audsiekTpukax. Teopema Octporpajackoro - ['aycca s
MnoJisl B JUAJIEKTPUKaX. BEKTOp 3JIEKTPUYECKOTO CMELIECHUA. DJIEKTpUYecKas
BOCIIPMMMYMBOCTb U €€ CBSI3b C AUICKTPUUYECKON TPOHHUIIAEMOCTBIO.

9. DnekTpuyeckoe MoJie Ha rpaHuIIe pa3zelia ABYX JUIJIEKTPUKOB.

10.OnexTpuyueckoe TOJ€ 3apsLDKEHHOTO TMPOBOJHUKA. YCIOBHUS pPaBHOBECHS M
pacnpenesieHue 3apsa0B B NMPOBOJHUKAX. HanpsykeHHOCTh NOJIA y MTOBEPXHOCTH
3apsPKEHHOTO ITPOBOJIHUKA U €€ CBSI3b C TOBEPXHOCTHOM INIOTHOCTBHIO 3aPs0B.

11.1TpoBOAHUKH BO BHEIIHEM 3JIEKTPUUYECKOM I0J€. DIEKTPOCTaTHUECKAasl 3aIlIUTA.

12.27eKTpOeMKOCTh YEIMHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTbh KOHJEHCATOpA.
[Inockuii, cdepuueckuii W UUIMHAPUYECKUN KoHAeHcaTophl. CoeauHeHue
KOHJIEHCAaTOPOB.

13.OHeprusi cucTeMbl HEMOJBMKHBIX TOUCYHBIX 3apsA0B. DHEPrHsl 3apsKEHHBIX
MIPOBOJIHUKOB. DHEPTUsl 3apsyKEHHOI0 KOHJEHCATOpPA.

14.OHeprus U IIOTHOCTb 3HEPTUH SJIEKTPUUYECKOTO MOJIS.

15.0Onexktpuyeckuii TOK. EnuHMIa wW3MepeHHs TOKa - ammep. YCIoBHUS
BO3HMKHOBEHUS AJIEKTPHUUECKOr0 TOKa. 3akoH Oma i ydacTka OJHOPOJHOU
LEMH.

16.Comnporusnenne npoBoanuka. Juddepennuansaas popma 3akona Oma.

17.Croponnne cunbl. OnektpoaBuwxymas cuna (3AC). 3Bakon Owma s
HEOJHOPOJHOTO y4YacTKa W I 3aMKHYTOM uenu. HampsbkeHne Ha 3akpMax
VCTOYHHKA.

18.PabotTa u MONIHOCTH TMOCTOSHHOTO TOKa. 3akoH Jxoyns - JleHma.
Huddepennmansuas ¢popma 3akona Jxoyns - JIeHna.

19.PazBetBnennsie 1ienu. [Ipasuna Kupxroda.

20.Knaccudukanust TBepabIX Tel (IPOBOAHUKHU, AUIEKTPUKHU U TIOJIYIPOBOJHUKH).
IIpupoma toka B Mmerauiax. HMccnenosanuss Mangensmitama u Ilamanexcn,
Crroapra u TonmeHna.

21 Knaccuueckasi  DJIEKTPOHHAs  TEOPHUS  DJIEKTPOIPOBOJMMOCTH  METAJIIOB.
Oo6mbsacHenue 3akoHa Oma.

22 Knaccuueckast — 3J€KTpPOHHAash  TEOpHUsl  BJIEKTPONPOBOJAMMOCTH  METAJUIOB.
OOmbsicaenue 3akona Jxoymns — Jlenna.

23.3aBUCHUMOCTb CONIPOTUBIICHUS] METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTb.
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24 TpyAHOCTH  KJIACCHUYECKOM JJIEKTPOHHOW TEOpUU  BJIEKTPONPOBOAUMOCTH
METaJIOB.

25.ITonsiTHe 0 COOCTBEHHONM Y NPHUMECHOH NPOBOJUMOCTH IOJYNPOBOJHUKOB,
3aBUCUMOCTB €€ OT TEMIIEpPaTyphl U OCBELLIEHHOCTH.

26.21eKTPOIAUTHI. DIEKTponuThdecKkas auccouuanus. [loaBuxHOCTs HOHOB. 3aKOH
OMa U151 IIEKTPOIJIUTOB.

27.9nextponu3. 3akoHsl Papanes. OnpeneneHue 3apsiia HOHA.

28.MarHuTtHoe MoJjie 3JeKTpUYecKoro Toka. MHaykmus marHutHoro moss. Jluxuu
MAarHATHOW MHAYKIIUU. MarHuTHBIN OTOK.

29.3akon buo - CaBapa - Jlamaca. MarautHoe moJjie IpsiMoro, KpyroBoro TOKOB.

30.Hupkynsuus BEKTOpa MArHUTHOM HMHAYKIMHU. 3aKOH MOJHOro Toka. llose
COJICHOMIA.

31.Teopema ["aycca st MarHUTHBIX TTOJICH.

32.Cuna Amnepa. Cuna B3auMOJICHCTBUS NapajlieIbHbIX TOKOB.

33.KoHTyp ¢ TOKOM B MarHUTHOM I10Jie. MarHuTHBIM MOMEHT TOKa.

34.JleiicTBHE AIEKTPUUYECKOTO U MArHUTHOTO TOJIEH Ha ABMWXKyIuMecs 3apsabl. Cuna
Jlopenua. OmnpezeneHue yaeapHOro 3apsaa 3yekTpoHa. D¢dekr Xoua U ero
IPUMEHEHHE.

35.0mnbiTel Dapanes. Hanpasnenue nHaykuuoHHoro Toka. [Ipasuo Jlena.

36.21eKTpoABMKYIIAs CHJIa MHAYKLIHUU. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIIHH.

37. BuxpeBoe 37eKTpruIecKoe MoJe.

38.CamMonHAYKIMS U B3aMMOWHAYKIHS. UHIYKTUBHOCTH COJICHOU/IA.

39.Pabota cunbl Amriepa.

40.Toxu Tipu 3aMBIKaHWUW U Pa3MbIKaHUU TIETIH.

41.OHeprusi MarHUTHOTO TOJSI TOKA. DHEPTUsl M IIOTHOCTh 3HEPTMM MarHUTHOTO
TOJISL.

42 .MarHutHoe 1ojie B MarHetukax. Teopema O LMPKYJSIIMM MarHUTHOTO TOJIS B
BELIECTBE.

43.CBs3b MHAYKIMH M HAOpsDKEHHOCTH MAarHUTHOTO TOJIi B MarHeTHKax.
MarsuTHast IpOHULIAEMOCTb U BOCIPUMMYHUBOCTb.

44 Knaccudukaiys MarHeTUKOB. MarHuToOMEXaHWYECKHE SBJICHHS. MarHuTHBIS
MOMEHTBI ATOMOB U MOJIEKY/I.

45.J]lnaMaraeTu3M 1 ero oObsICHEHHE.

46.1TapamaraeTusm 1 ero 00bsICHEHHE.

47. ®eppomarneruku. Teopust peppomaraerusma. I'ucrepesuc. Touka Kropu.

48.KBazucranuoHapHbele TOKHU. JleHCTByIolIEee M cpeHee 3HAYEHHUS MEePEMEHHOIO
TOKa.

49.MeTon BEKTOPHBIX JAWarpaMM. AKTHUBHOE CONPOTUBIEHUE, €EMKOCTh H
MHIYKTHUBHOCTh B LIEMU NEPEMEHHOrO TOKa. 3akOoH Oma I Lenu NMEPEMEHHOTO
TOKa.

50.Pe3oHaHc B ocaen0BaTENbHOM 1ETIH.

51.Pe3oHaHC B mapajuiesibHOM LeTH.

52.MomHOCTh IEPEMEHHOTO TOKA.
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Pasznena 4 «OIITUKA)»

1. 3akoHbI reOMETPUYECKON ONTUKHU. AOCOJIOTHBIA U OTHOCUTEIbHBIA MOKa3aTeIu
NPEIOMIICHHS. SIBIEHUE TIOJIHOTO BHYTPEHHETO OTPAKEHUSL.

2. DJeKTpoOMarHuTHas npupoja cBera. ONTHUYECKHH U BUAUMBIA JHMara3oHbI
AJEKTPOMArHUTHHIX BOJIH. BOJIHOBOE ypaBHEHHE.

3. XapakTepuCTUKU CBETOBOM BOJIHBI. CKOpOCTh cBeTa. ['apMoHMYecKas BOJHA.
[Inockue u cdepuueckue BoNHBL. BoiHOBOM (poHT. MOHOXpPOMAaTUYHOCTH H
MONEPEYHOCTh CBETOBBIX BOJIH. [IpMHIHUI CynepIO3UIIMHU BOJIH.

4. NntepdepeHnuss MOHOXpOMaTHYeCKHX BoOJH. OmnrTuyeckas pa3HOCTh XOJa.

VYcnoBus BO3HMKHOBEHHMS HHTEPHEPEHIUOHHBIX MAaKCUMyMOB M MUHUMYMOB

(BBIBON).

PacueTr nnTepPepeHIIMOHHON KapTUHBI OT IByX UICTOYHUKOB.

6. UnTepdepennsi B TOHKUX IUIeHKaX. [lojlockl paBHOrO HakJIOHA M PaBHOM
TOJIIIUHBI.

7. Konbia HeroToHa.

8. IlpocBeTiieHue ONTUKH.

9. Ipunnun Itoiirenca-®Openens. Merox 3o Openens.

10. Andpakuus OpeHens Ha KPYTJIOM OTBEPCTHU U JIUCKE.

11. Indpaxuus Opaynrodepa. Judpakius cBeta Ha 1mIeTH.

12. [IudpakunonHas pemrerka. {udpakimOHHBIN CIIEKTP.

13.Kputepuii paspemmmoctu Pernes.

14.Pazpematoniasi CHOCOOHOCTh U IUCTIEPCHS PEIICTKHU.

15.EcTecTBEHHBIN U MOJSPU30BaHHBIA CBET. JIMHEWHAs, KpyroBasi, JUIMNITHYECKAs
MOJISIpU3ALIHSL.

16.3akon Mauroca.

17.Tlonspuszanus cBeTa MpH OTPAKEHUU U MpesioMiIeHnd. 3akoH bprocrepa.

18.JIBoitHOE MyuernpenoMIeHUuEe B aHU30TPOITHBIX KpUCcTaIaxX. JJuxpounsm.

19.TTonspuzanimoHHbIE TPHOOPHI.

20./lucniepcust cBera. DieKkTpoHHas Teopus aucrnepcuu. dopmyna 3enbpmeriepa
(Bb1BOA). HopMaiibHasi 1 aHOMallbHASI IUCTIEPCUSL.

21.TensioBO€ M3JIy4eHHE M €r0 XapakTepUCTUKHU. OTIMYME OT JIIOMHUHECIIEHTHOTO
U3IIy4YCHHUS.

22.3axonbl Kupxroda, Credana-bonpiimana u Buna.

23.KBanToBas rumnotesa u ¢popmyia [1nanka.

24.DotoH. Macca, umnyibc GoToHa.

25.9¢dext Komnrona.

26.®otoapdexr. Bumplt  dotodrdpdexra. 3akonbl BHemHero (GoTodaddexra.
VYpaBHeHue DifHIITeHA U 00BSICHEHHE 3aKOHOB (poTorddekTa.

o
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Kpurtepuu onieHuBaHUsI TECTOBBIX 3aIaHUii

bamnnbl 3a Bce oTBeTHI HOpMUpPYIOTCS Ha 100%.

[Ipo1ieHT BEpHBIX OTBETOB IO TECTY OIIEHKA

86% W BbIIIIE OTAu4HO/3a4TEHO

71-85% XopoI1110/3a4TeHo

51-70% VY 10BIETBOPUTEIHLHO/3a4TEHO
Menee 50% HeynonerBopuTenbHO/HE3AUTEHO
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