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1 IInanupyemble pe3yabTaTbl 00y4eHH

Mo TUCHHUIIJINHE, COOTHECCHHBbIEC C YCTAHOBJICHHBIMHU B

OIIOII BO uHauKaTOpaMu 10CTUKEHUSI KOMITeTeH NI

1.1 llepeyens KoMIeTeH M, (POPMHUPYEMBIX Y4eOHOI JMCIUIIIHHON

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHH

NHaukaTopbl J0CTUKEHUSA KOMIIETeHIH I
Ilnanupyemble pe3yJibTaThl 00y4eHUs]

Oo6umenpodgeccuoHAIbHASL KOMIIETEHIUS

OIIK-1. Cnocoben pemats 3amgaud | U-lonk1. Vcmonb3yer OCHOBHBIE — 3aKOHBI
npodecCHOHAIBHON JIeATETLHOCTH, | €CTECTBEHHOHAYYHBIX JAUCITUIUIMH IS PEIICHUS
INPUMEHSISE ~ METOJbl  MOJICTUPOBAHMS, | CTAHJAPTHBIX  3aJad B COOTBETCTBUH  C
MaTEMaTHYECKOIO aHaIM3a, | HaIPaBJICHHOCTHIO npodeccuoHaIbHON
©CTeCTBEHHOHAYYHBIC U | JeITSIbHOCTU
00IIeNH)KEHEePHBIC 3HAHUS. 3HaTh: ¢dyHIaAMEHTAlbHbIE 3aKOHBI (PU3UKU, B

T.4. duznveckue OCHOBEI MEXaHHUKH;

MOJICKYJSIPHYFO  (QU3UKY UM TEPMOJIUHAMUKY,
INIEKTPUYECTBO M MArHETU3M, OINTHUKY, aTOMHYIO
U sAepHY0 (GU3HMKY; TEOPUIO U METOMbI
IKCIIEPUMEHTAILHBIX HCCIICIOBAHUN.

YMeTh: HUCIOJIB30BaTh (PU3HUYECKUE 3aKOHBI JIJIS
pelIeHus 3a71a4 B po(heCcCHOHATILHOM
NESATEIILHOCTH, TPOBOJUTH IKCIEPUMCHTATbHBIC
HCCIIEIOBAHUS.

Bnagern: MeTomaMu pemieHUS HWHKEHEPHBIX
3aJ1ay4; METOJIaMH 00paboTku
IKCIIEPUMEHTAILHBIX HCCIICIOBAHU.

2. llesn U 3a1a4M OCBOEHH S Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Jucturmuna @u3nka OTHOCUTCS K 00s3aTenbHoi yacTi b1.0.16 ocHOBHOM
npodeCCHOHAIbHON 00pa30BaTEIbHON MTPOTrpaMMBbl BBICIIIETO 00pa30BaHUs 110 HAITPABICHHUIO
noarotoBku 21.03.02 — «3emneycTpoilcTBO U KagacTphi».

b0 TUCIUTUTMHBI SABIISIETCS:

O3HAaKOMJEHHE C OCHOBHBIM HaubOoiee O6HII/IMI/I (I)I/I?:I/I‘IGCKI/IMI/I ABJICHUAMU W 3aKOHaAMH U HX
TCOPCTUICCKUM O60CHOBaHI/IeM, MNOJIYYCHHUC HABBIKOB [MPUMCHCHUS TIOJYYCHHBIX 3HaHUM K PpCUICHUIO
MPAKTUYCCKUX 3aaa4, YMCHI/Iﬁ HCIIOJIBb30BaTh 5THU 3HAHUA B HpO(beCCHOHaHLHOﬁ JACATCIABHOCTHU U (l)OpMI/IpOBaHI/IC
HEOOXOIUMBIX KOMIICTCHIIMH, a Takxke Co3laHus (QyHIaMEHTabHOM 0a3bl JJIs YCIELUIHOTO OCBOSHHUS psija
AUCHUININH NPUKIIAAHOTO XapaKTepa.

J71s1 BBIpaOOTKH Y COBPEMEHHBIX CIEIUAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIUMBIX
METOJIOB (PU3UYECKOTO HCCIIEIOBAHUS HEOOXOINMO peuieHue ciedyiouux 3a0au.

HN3y4YCHUC OCHOBHBLIX COBPEMCHHBIX (1)I/I3I/ILICCKI/IX HpeZ[CTaBJ'IeHI/Iﬁ yeJioBeka 00 OKpYKaromeM MHPE;
OBJIAJICHUC q)yH}IaMeHTaHI)HBIMI/I (1)I/I3I/IT-IGCKI/IMI/I MNOHATUAMHU, TCOPUAMU W 3aKOHaAMH, a TaKKe
METOAaMU (1)I/I3I/I‘IeCKOFO HUCCJIICAOBAHMUA,

YCBOCHHUEC MCTOANOB W MNMPUCMOB PCIICHUA 3adad U3 Pa3IMIHbIX obOnacreit (bPIBI/IKI/I u 6yz[y1ue1?1
CIIELINATIbHOCTH.

3. O0bem y4eOHOH TUCHMILIMHBI B 32a4€THBIX ¢AUHULAX ¢ YKA3aHHEM KOJHMYeCTBA
aKaJeMH4YeCKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcsi ¢ NpenogaBareseM
(1Mo BuaM y4eOHbIX 3aHATHI, TEKYIIUI U MPOMEKYTOUYHbIH KOHTPOJIb 10 TUCUMUIJIMHE) U HA
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

3.1 Ounas ¢popma oOydeHus



Bup yae6HO# paboThI 3 cemecTp
OO61as TpyA0EMKOCTh AUCHUIIINHBI, 324ETHBIX €AHHHUII 6
4acoB 216
AyautopHasi (KOHTaKTHasi) pa6oTa, 4acoB 64
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 32
3aHSTHS CEMUHAPCKOro TUIA 32
[IpomesxkyTouHas arTecTanus 0,3
CamocrosiTe/ibHasi padoTa 00y4yalonuxcsi, YacoB 151,7
B T.4. KypcoBas pabota -
KoHTpoJib (caMmocTosITeIbHASI/ KOHTAKTHASA) -
Buj npomexxyTouHOM aTTecTanuu HK3aMeH

4. Copep:kaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJ€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBbIX 3aHATHI
4.1 llepeyeHb pa3aeioB JUCHUILJIMHBI ¢ YKa3aHMEM TPYA0EMKOCTH Ay AMTOPHOI (KOHTAKTHOI)
U CAMOCTOATEJIbHOM padoThl, BUI0B KOHTPOJIEH U NepeyHsi KoMNeTeH i

TpynoeMKoCTb, 4acoB Kon
B TOM YHCIIC HaumeHoBaHue |KOMIIETEH
HaummeHoBaHue pa3ienoB u TeM ayJIMTOPHOMN OIIEHOYHOTO LUU
BCETO .\ |camocrosTen
(KOHTaKTHOW) o cpeJicTBa
BHOI paboTHI
paboThI
Pazpen 1. Mexanuka. Konebanus u 36 16 20 Oruer no OIlIK-1
BOJIHBI nabopaTopHoii pabore,
1.1. KunemaTuka 1 [MHaAMUKA 10 6 4 °°6e°eﬂ°BaHHe’6
1.2. Oueprus. Pabora 6 2 4 zg:TTp OJIbHaA pabota,
1.3. PenaTuBHCTCKAs MEXaHUKA 6 2 4
1.4. OneMeHThI MEXaHUKH CIUIOIIHBIX 6 2 4
cpen
1.5. 'apmoHnYeckue KojeOaHus 1 8 4 4
BOJTHBI
Pasnen 2. MouiekyJisipHasi pU3UKa U 36 8 8 OTYer no OIIK-1
TEPMOAMHAMHUKA 7TabopaTopHOi padoTe,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceoBaHue,
KHHETUYECKOU TEOPHH KOHTpOJIbHAs paboTa,
2.2. TepmoanHaMHKa 20 4 16 reet
Paznen 3. DaekTpuyecTBo 36 10 26 Ot4er no OIlK-1
3.1. DnekTpocTaTHKa 14 4 10 1mabopaTopHoii pabore,
3.2. TIOCTOSIHHBI# 3JIEKTPUYECKHI TOK cobecenopane,
22 6 16 KOHTpOJIbHAS paboTa,
TECT
Paznen 4. MarneTusm 36 12 24 Oruer 1o OIlK-1
4.1. DneKTpoMarHeTH3M 18 6 12 nmaboparopHoii padote,
4.2. DAeKTPOMArHUTHASL HHIYKIHS 1 cobecenoane,
TIepeMEHHbIH TOK 18 6 12 KOHTpOJIbHas paboTa,
TECT
Pazpen 5. Ontuka. KBantoBas 36 10 2 Oruet no OIlK-1
Ppuznka n1abopaTopHO# pabote,
5.1. BosHOBasI onTHKa 18 4 14 °°6e°eﬂ°BaH“e’6
5.2. KBanrtoBas ¢usnka 18 6 12 ?;);Tpom’mﬂ pabora,
Pazgen 6. ®u3zuka aToMa, aTOMHOI0 36 8 28 Oruer no| OIIK-1
SIAPA ¥ 3JIEMEHTAPHBIX YACTHII na6oparoproii pabore,




6.1. AToM 8 2 6 cobecenoBanme,

6.2. Dnementsl Gusuku TBepAoro tena | 10 2 8 KOHTPONIbHas ~ padora,
6.3.AToMHOE AP0 10 2 8 Teer

6.4. DneMeHTapHbIE YaCTHIIBI U 8 2 6

du3nyeckas KapTHHa MHUpPa

Hroro 3a cemecTp 216 64 152

4.2. Coaep:xanue JTUCUMILIMHBI IO pa3aejam

Pa3zgen 1.Mexanuka. Kojie0anusi 1 BOJIHBI

ey - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PH3MUECKOTO UCCIIETIOBAHMU,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB MEXaHUKH.

3ajauM — HAy4YUTh CTYJEHTA BJIaJIeTh METOJIAaMH PEIICHHS 3a/1a4 10 JAHHOMY pa3eny (hU3MKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. Kunematuka 1 TMHAMHKA.

MarepuanpHasi To4yka. AOCOMIOTHO TBEPAOE Teno. BeKkTopHbIN (KOOPAMHATHBIA) METON
ONMCAHUS OTHOCUTEJIBHOIO JBW)XCHUS MATEpUaIbHOM TOYKM. KHHemaTudeckue ypaBHEHUS W
TpackTopusi IBUKEHMs. CKOPOCTh M YCKOPEHHME TOYKM KaK IIPOM3BOAHBIE DPaaUyca-BEKTOpa IIO
BpeMeHH. CKOpPOCTh U YCKOpPEHHUE IpU KPUBOJIMHEWHOM ABM>XKEeHHU. HopManbHOE M TaHreHLHaIbHOE
ycKopeHus. JIBM>KEHHE YacTULBl 10 OKPYKHOCTH. YTJIOBas CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBSI3b
C JIMHEHHBIMM CKOPOCTSIMH M YCKOPEHMSIMHM TO4YEK Bpamarwomerocs tena. [locrynmarensHoe u
BpalaTeabHOe IBUKEHUs a0COIIOTHO TBEPIOTO Tea.

3aKOH MHEPLUU U MHEPLHUAJIbHbIE CUCTEMbI OTCUETA. 3aKOHBI IMHAMUKU MaTepUaIbHON TOUYKHU
U CUCTEMbl MaTepHUajbHbIX TOYEK. BHemHue u BHyTpeHHHe cuibl. LleHTp Macc (LEHTp MHEpLHH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro JABMKEHUs. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHas cuia.

3aKOH BCEMHPHOIO TArOTEHUA. ['paBUTAlMOHHAs IIOCTOSHHAsA. ['paBUTaLlMOHHOE TIOJIE.
VYckopenue cBoOonHoro mnajeHus. JIBukeHue Ten y mnoBepxHocTH 3emiu. [lepBas kocMmuueckas
CKOPOCTb.

Cunpl ynpyroctd u TpeHus. J[mHamMuKa BpallaTeJbHOIO JABM)KEHUS. MOMEHT CHIIbI, MOMEHT
UHEPUMH M MOMEHT HUMIyJbca. MOMEHT CHJIBI OTHOCHTEIBHO OCH. MOMEHT uMmmysibca Tela
OTHOCHTEJIBHO OCH. YPAaBHEHUE NUHAMUKH BpaIIaTEeIbHOIO JBMXKEHHUS TBEPAOTO TEJIA OTHOCUTEIBHO
HENOJBWKHOM ocu. KuHeTmdeckas HEprusi BpaIAIOLIETOCs Tejla. 3aKOH COXPAaHEHHsS MOMEHTa
HMITYJIbCA U €T0 CBS3b C U30TPOITHOCTBIO IPOCTPAHCTBA.

1.2.3ueprus. Pabora.

3aKOH COXpaHEHMsI U MIPEBPALLICHUS SHEPTUU

OHeprust Kak yHUBEpcalbHas Mepa paziIuuHbIX (JOpM JIBMKEHUs U B3aumojencTBus. Pabora
nepeMeHHo# cuiibl. KuHeTndeckast sHEpTUsi MEXaHMUECKOW CUCTEMBI U €€ CBSI3b C padOTON BHEIIHUX U
BHYTPEHHUX CHJI, IPUIIOKEHHBIX K CUCTEME.

[Tone xak popma Marepuu, OCYUIECTBIISAIONIAs CUIOBOE B3aUMOJIEUCTBUE MEXIY YacCTHIIAMU
BelecTsa. [loTreHnManbHas SHEPrus MaTEpPUAIBHON TOYKM BO BHEIIHEM CUJIOBOM IIOJIE€ U €€ CBA3b C
CWJIOH, JeHCTByIOIIEH Ha MaTepuanbHylo Touky. lloHATHe O rpagueHTe cKalsipHOW (yHKUUU
koopauHat. llonme wneHTpanpHbeIX cui. IloTeHnmanbHas HHEprusi CHUCTEMBL. 3aKOH COXpPaHEHUs
MEXaHMYECKOM »Hepruu. Jluccumanus >HEpruu. 3aKOH COXPAaHEHMsI W IPEBPAIICHUS DHEPTUU Kak
MIPOSIBJICHUE HEYHUYTOKMMOCTH MaTepuu U €€ ABWKeHUA. lIpuMeHeHHe 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIIPYIMX U HEYIPYTUX TEll.

1.3.PensTuBUCTCKAs MEXaHUKA.

[Tpunuun ornocutensHoctu [Nanmunes. [IpeobpazoBanus [Nammies. HennepruanbHble crucTeMBI
orcuéra. Cunbl mHepuuu. Cwia Kopuonuca. 3aKOHBI COXpaHEHHsS B HEMHEPLMAIbHBIX CHUCTEMAX
oTCu€ra.

IIpyHOUII OTHOCUTENBHOCTH B PEISATUBUCTCKOM MexaHuKe. IlocTynaTel CrienHanbHON TEOPUU
otHocutensHOCTH. [IpeobpazoBanue Jlopenma. I[lonarue ogHoBpeMeHHOCTH. OTHOCUTEIHLHOCTh JUTUH
U TIPOMEXYTKOB BpeMeHHU. MHTepBasl MeXAy COOBITUSAMU M €r0 MHBAPUAHTHOCTH MO OTHOIICHHIO K
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BBIOOPY MHEPIIUAIBHON CHCTEMBI OTCYETA KaK MPOSBICHUE B3aUMOCBSI3U MPOCTPAHCTBA U BPEMECHHU.
PenatuBucTcKnuid 3aKOH CJlOXEHUsS cKopocTed. PemaruBuctckuidi ummynbc. (OCHOBHOM 3aKOH
PENATUBUCTCKON JUHAMHKHA MAaTEPUAIBHOM TOYKHU. PEIIITUBUCTCKOE BBIPAKEHHUE ISl KUHETHYECKOU
sHepruu. B3auMocBsA3p Macchl U 3HEPruu. DHEprus CBA3U cUCTeMbl. COOTHOLIEHHE MEXAY MOJHON
SHEprueil M UMIYJIbCOM YacTULbL. ['paHUIBl NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DnemMeHThl MEXaHUKH CIUIOIIHBIX CPEI.

OOmue cBoiicTBa JKMIKOCTH M Ta3a. YpaBHEHHE pPAaBHOBECUS U JBUKCHUS SKUJKOCTH.
Nneanpuas xxuakocts. ['mapocTaTuka HeckumaeMon skuaAKOCTH. CTallMOHAPHOE TEUEHUE HI€abHOMN
JKUJIKOCTH. Y paBHEeHUE bepHysuiu.

Bsi3kasa sxugkocts. Cunbl BHyTpeHHEro TpeHus. CTallMOHapHOE TEUEHUE BA3KOM >KHMJIKOCTH.
®opmyna Ilyazeinsa. Popmyna Crokca. ['mapoamHamMuyeckass HEYCTOMYHUBOCTh. I[lonAtne o
TypOyJAEHTHOCTH. [[BUXKEHME TEN B )KUIAKOCTSX U raszax.

WneansHo ympyroe teno. Yopyrue nedhopmanuu u HanpsbkeHus. 3akoH ['yka. Ilmactuyeckue
nedopmaruu. [lpenen npoyHocTH.

1.5. T'apmonndeckue KoneOaHus ¥ BOJIHBI.

Konebanus. Mexanuueckue konedanus. KuHemaTnueckue XapakTEpUCTUKH T'apMOHMUYECKUX
konebanuit. Juddepennmansuoe ypaBHeHre rapMoHudeckux koneOanuil. [IpykuHHbIi, husnueckuit
U MaTeMaTUYECKUM MasTHUKUA. DHEpPrusi rapMOHMUYECKUX KojeOaHui. ClojkeHue rapMOHHYECKHX
KojeOaHWi OMHOrO HampaBlIEHWs U OJUHAKOBOW 4acToThl. buenusa. ClokeHUs B3aUMHO
NEePIEeHANKYISIPHBIX KoneOaHuit. JnddepeHnmanbHoe ypaBHEHHE 3aTyXalolMX KOJIeOaHWH U ero
peuienue. Juddepennuanbaoe ypaBHeHHE BRIHYKICHHBIX Koniebanuid. [TonstTue o pezoHaHce.

Mexanu3m 00pa3oBaHMsI MEXaHWYECKHX BOJH B ympyroi cpene. IIpononbpHbIe U mornepeyHbe
BosHBI. CHUHYycOuAanpHble (FapMOHHYECKHE) BOJIHBI. YpaBHEHHE Oeryiiedl BOJIHBI. J[JIMHa BOJHBI U
BOJIHOBOE uucio0. BonmHoBoe ypaBHeHue. PazoBas CKOpOCTb. DHeprust BOJIHBIL. Bekrtop Ymosa.
BonnoBoit maker. I'pynnoBas ckopocts. KorepeHTHOCTb.

WNuTtepdepennus BosH. OOpazoBaHUE CTOSYUX BOJIH. Y paBHEHUE CTOSYEH BOJHBI U €r0 aHAJIU3.

Pa3nea 2. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB (DU3MUYECKOT0 HCCiIeI0BaHus,
Ha OCHOBE 3HAaHUI (yHJAMEHTAIBHBIX 3aKOHOB MOJIEKYJISIPHON (DU3UKU U TEPMOJIUHAMUKH.

3agaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a]1a4 [0 JJAHHOMY pa3fieny (PU3MKH.

Ilepeyenb y4eOHBIX 3JIeMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

TepMOaAMHAMUYECKHUI U CTATUCTUYECKUN METO/IbI UCCIIEIOBaHUs. MaKkpOCKOIIMYECKOE COCTOSTHUE.
Makpockonu4eckne napaMeTpsl Kak CpeJHAE 3HAYCHHUS.

W3omponecchl ¥ 3aKOHOMEPHOCTH HMX MpoTeKaHHs. AOCONIOTHAs TemIepaTypHas MIKaia.
VYpasuenue Knanelipona-MeHeneesa.

Mogens ungeanbHoro Trasza. BbIBoag  ypaBHEHHsSI MOJIEKYJISIPHO-KMHETHYECKOH TEOpHH
UJeAIbHBIX Fa30B JUIS JaBJICHUS U €ro cpaBHEeHuUE ¢ ypaBHeHHeM Knaneiipona-MenneneeBa. Cpennss
KMHETUYeCKasi 2HEeprus MoyieKyd. MoJeKyIsipHO-KMHETHYECKOE TOJKOBAaHUE TEPMOJIMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBeia Juisl paclpefesIeHus MOJIEKYJI MIEAIbHOTO ra3a Mo CKOPOCTSAM M SHEPrUsM
TeryIoBoro ABwkeHus. bapomerpuueckas ¢opmyna. 3akon bonbimMana Ui pacnpesieneHust YacTUll BO
BHEIIHEM MOTEHIHAIbHOM MoJie. CpejHee YMCio CTOJIKHOBEHUI U CpelHss JJIMHA CBOOOAHOro mpodera
MOJIEKYJI.

SBnenns nepenoca. Juddysus. Koabpdbunuent nudpdyzun. Auddys3us B razax, :KUIKOCTIX U
TBEPABIX Tenax. TerutonpoBoaHocTs. Koadduuuent remmonpopognoctu. TemnepaTyponpoBOIHOCTb.
Bszkocth. KoadduiimeHThI BA3KOCTH Ta30B U KUIKOCTEH.

Yucno creneHell cBOOOABI MOJEKYJbl. 3aKOH PAaBHOMEPHOTO pAaclpenieieHUss SHEPruH Mo
CTeneHsM cBOOO/bI MOJeKya. BHyTpeHHsAs 3Heprus uieanpHoro rasza. Pabora rasa mpu M3MEHEHUH
ero o0bvéma. KommuectBo Terorel. Termoémkocts. IlepBoe Hawano tepmoauHaMuku. [Ipumenenue
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NEPBOTO Hayajga TEPMOJMHAMUKHA K H30IpoIleccaM U aauabaTHOMY IpOIECCy HICAIBHOTO Tasa.
3aBHUCHMOCTD TEIIOEMKOCTH MI€AJIbHOIO ra3a OT BUAA MpoLecca.

2.2. TepmoauHaMuKa.

OObpatumbie u HeoOpaTtuMble nponecchl. Kpyrosoit nponecc (uuki). TerioBble ABUTaTenn U
xosoawibHble MamuHbl. [{ukn Kapuo u ero KIIJI. Bropoe Hayano tepmoanHamuku. HesaBucumocTts
KITJI mukna KapHo ot mpupombl pabodero Tema. DHTPOINUS. DHTPOIHUS MICATLHOTO TOJIKOBAHUE
BTOPOI'0 Hayajaa TEPMOJUHAMUKU.

Peanphbple ra3pl. Cuiibl M NOTEHUUANbHAS HSHEPrUs MEKMOJEKYJISIPHOIO B3aWMOJICHCTBHUS.
VYpaBuenue Ban-nep-Baanbca. 3otepmbl Ban-nep-Baasnbca.

TepmoanHaMuKa MOBEPXHOCTH paszeiia AByX cpeld. IloBepXHOCTHas >HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. JlapneHue noj MICKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH. KanuispHOCTb.

®dazosble npeBpateHus. Gazoseie quarpammsl. Kpurnueckoe cocTosiHUE.

Kunkue Kkpucrasibl.

Pa3nes 3. DinekTpuyecTBo

Lesnu - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UUYECKOTO UCCIIeI0BAHUS,
Ha OCHOBE 3HAHMI ()yHJaMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATHKU M TOCTOSTHHOTO TOKA.

3agauu — HaAy4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILICHUs 3aa4 110 TaHHOMY pa3eny (pU3uKu.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1. DnekTpocraruka.

3aKOH  COXpaHEHHUS  JJICKTPUYECKOTO  3apsnaa.  Onekrpuyeckoe  mosie.  OCHOBHBIE
XapaKTePUCTHKHU DJIEKTPOCTATHUECKOTO MOJS — HANPsHKEHHOCTh U MOTeHIMal. Hanpsk€HHOCTh Kak
rpaJueHT noreHuuana. Pacyér anexTpocTtaTuueckux mojeil Merogom cyneprno3unuu. Ilotok Bekropa
HanpsokéHHoctu. Teopema Octporpanackoro-lI'aycca ansi 3JIeKTPOCTaTUYECKOTO MOJs B BaKyyMe.
[Ipumenenue teopembl OcTporpaackoro-I'aycca k pacu€ry moss. DIEKTpUUYECKOE I0JIE B BEIIECTBE.
CBoOosHBIE M CBsI3aHHBIE 3apsiibl B JUAJIEKTPUKaX. THUOBl JUAJICKTPUKOB. JIEKTPOHHAS U
opueHTaloHHas nosspusanus. [lonspusoBaHHOCTh. JM3IeKTprUecKas BOCIPUUMYUBOCTD BEIIECTBA.
OnexTpuueckoe cMenieHue. JuaneKkTpruueckas IpOHULAEMOCTb Cpelibl. Bpluncienne HanpsyKkEHHOCTU
moJtst B AMAJIeKTpUKe. CerHeTOdIEKTPUKH. DIEKTPETHI.

IIpoBogHuKkM B asekTpudeckoM mnoje. Ilose BHyTpM NpOBOJHMKA M Yy €ro IOBEPXHOCTH.
Pacnipenenenue 3aps 0B B NMPOBOJHHUKE. DJIEKTPOEMKOCTh YEIMHEHHOTO IMPOBOJHMKA. B3anMmHuas
€MKOCTh JIByX NpOBOJAHMKOB. KoHJeHcaTophl. DHEprus 3apspKeHHBIX MPOBOJHHMKA, KOHAEHCATOpa U
CUCTEMBI IPOBOJIHUKOB. DHEPruUs JIEKTpocTaTnyeckoro nosst. O0bEMHas MIOTHOCTh SHEPTUH.

3.2. IToCcTOSIHHBIN AJIEKTPUUYECKHH TOK.

[TocTOSIHHBIN 3JEKTPUUECKUN TOK, €ro XapakTepUCTHMKH U YCJIOBHS CYIIECTBOBAHMSL.
Knaccruyeckass 37eKTpOHHAsE TE€OpHs 3JEKTPONPOBOJHOCTH METANIOB M €€ ONBbITHbIE 00OCHOBAHMSL.
BoiBon 3akoHa Oma B auddepeHuuanbHOl QGopMmMe U3 3IEKTPOHHBIX MpeAcTaBiIeHUM. 3akoH
Bunemana-®panna. 3akon Oma B MHTErpanbHON opme. Pa3HOCTh MOTEHIIMANOB, IEKTPOIBIKYILAS
cuna, HampspkeHue. 3akoHbl Kupxroda. 3akon J[xoyns-Jlenna. DnexkTpudeckuil TOK B BaKyyMe.
PaboTta BBIXOZA 3JIEKTPOHOB M3 MeTaia. TepMOdJeKTpoHHas smuccusa. Tok B razax. Ilmaszma.
DJIEKTPONPOBOJAHOCTh  DJIEKTPOJHMTOB. 3akoHbl dDapazaes. ODIEKTPOJU3 W €ro MNpPUMEHEHHE.
TepmoanexkTpuueckue spineHus. KoHTakTHas pa3HOCTh MOTEHIIMAJIOB.

Pasznen 4. Marnerusm

Heau - mpuobpereHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UUYECKOTO UCCIIEAOBAHUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB dJIEKTPOMAarHeTH3Ma.

3anaum — HaAyYUTh CTYJEHTA BIAJACTh METOIaMH PEIICHUS 3a/1a4 110 TAHHOMY pa3ieny (pU3HKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:

4.1. DneKTpOMarHeTH3M.

MaruutHoe nosie. MarautHas uHAyKUuUsA. 3akoH AMiiepa. MarHutHoe nojie Toka. 3akoH buo-
Cagpapa-Jlannaca 1 ero NnpuMEHEHHE K pacu€Ty MarHUTHOTO NoJisl. MarHUTHOE MOJie MPSIMOJIMHEHHOTO
MPOBOJHHUKA C TOKOM. MAarHuTHOE IOJE KPYroBOro TOKAa. MarHUTHBII MOMEHT BHUTKA C TOKOM.
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BuxpeBoii XapakTep MarHUTHOrO IOJIA. 3aKOH IIOJIHOIO TOKa (LUPKYJSALUS BEKTOpa MarHUTHOU
MHAYKIUH) 1JI1 MAarHUTHOTO T10JI B BaKyyM€ U €ro IPUMEHEHHUE K pacuéTy MarHUTHOI'O IOJIsl TOpouJa
U JUIMHHOTO cosieHouza. JlelicTBMe MarHUTHOrO IoJis Ha ABMKywuicsa 3apsan. Cuna Jlopenua.
JIBM>KeHHE 3apsDKCHHBIX YaCTHUIl B MArHATHOM nosie. IIpuHnmn aeicTByus NUKIMYECKUX YCKOPUTENIEH
3apspkeHHBIX yacTull. Oddext Xomma. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TIOJIE.
Marnuthsbiii notok. Teopema Octporpaackoro-I'aycca. Pabora nepemenieHus npoBOAHUKA U KOHTYpa
C TOKOM B MarHUTHOM IIOJIE.

MaruutHoe 1mosle B BemiecTBe. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunuenHocts. MMKpO M Makpo TOKH. OJeMEHTapHas TEOpUs Jua- W IapaMarHerusma.
MaruuTHas BOCIPUMMYHBOCTD BEILECTBA U €€ 3aBUCHUMOCTb OT TEMIIEPaTyphl. 3aKOH IOJIHOIO TOKa
JUIsL MAarHUTHOI'O T0JIs B BemlecTBe. HanpsykeHHOCTh MarHUTHOIO 1oJiss. MarHuTHas IpOHULIAEMOCTh
cpeanl. @eppomarnetuku. OnbiTel CtosieTroBa. KpuBas HamarHuuvBaHusl. MarHUTHBIM THCTEpE3HC.
Touka Kropu. Jlomenst. CriuHoBas mpupoja peppoMarHeTu3ma.

4.2. DnexTpoOMarHuTHas MHIYKINS U IIEPEMEHHBIN TOK.

SBnenune snexTpoMarHUTHONM uHAYKUMKU (ombiThl Dapanes). Ilpasuiio Jlenuna. 3akoH
NEKTPOMAarHUTHOM MHIAYKIMM M €r0 BBIBOJ U3 3aKOHA COXpAaHEHWs JHepruu. SBieHue
caMoMHAYKIMU. MHAyKTUBHOCTh. TOKM NpH 3aMBIKAHWHM M Pa3MbIKaHWUU LENU. SIBIeHME B3aUMHOMN
UHAYKIUY. B3auMHas MHIYKTUBHOCTb. ODHEpPrus CHUCTEMbl HPOBOJHUKOB C TOKOM. OObEéMHas
IJIOTHOCTh SHEPTUU MarHuTHOro nosis. Llenu nepemeHHOro Toxa.

OcHoBbI Teopun Makcseinia Ui 2J€KTpOMarHUTHOro 1ojis. Buxpepoe anekrpuueckoe nojie. Tok
cMenleHus. Y paBHeHus: MakcBesuia 11sl 3JIeKTPOMAarHUTHOTO TIOJIS B MHTETpaibHON (opMme.

["apMOHMUYECKHE 3IEKTPOMArHuTHbIE KojeOaHus U uX xapakrepuctuku. duddepenunansuoe
YpaBHEHHUE DJIEKTPOMAarHUTHBIX KoJIeOaHUM. OJEeKTpUYecKUil KoseOaTeNlbHbI KOHTYp. OHeprus
JIEKTPOMArHuTHHIX Kojebanuid. [uddepeHunanbHoe ypaBHEHUE 3JIEKTPOMATHUTHBIX KOJIOAHUH MU
ero pemenne. JuddepeHnnanibHoe ypaBHEHHE BBIHYXKIACHHBIX KOJICOAHMI M €ro perieHue.
Ammuiutyzna u ¢a3a BBIHYKACHHBIX KojeOaHuii. Pe3oHaHc.

DOnexTpoMarHuTHble BOJHBL. (OCHOBHBIE CBOWMCTBAa 3JEKTPOMAarHUTHBIX BOJIH. BonHoBoe
YPaBHEHUE. DHEPTUs JIEKTPOMArHUTHBIX BOJIH. [loTok sHepruu. Bexkrop Ymosa-IloiiHTHHTA.

Pa3pnen 5. Ontuka. KBantoBasi pusuka

Iesnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PM3UYECKOTO UCCIIeI0BaHus,
Ha OCHOBE 3HaHWH (PyHJaMEHTaIbHbBIX 32aKOHOB ONTUKU M KBAHTOBON (DM3HUKH.

3agaum — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILICHUs 3a]a4 110 TaHHOMY pa3eny (QU3NKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1. BonHoBas onTHKa.

Wntepdepeniius cBera. KorepeHTHOCTE 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Pacuér
MHTEP(PEPEHITNOHHOMN KapTHUHBI OT IBYX KOT€PEHTHBIX HICTOYHHUKOB. OnTHYecKast IMHA MTyTH.
WuTepdepennys cBeta B TOHKHX MIIeHKaX. IHTepdepoMeTphl.

Hudpaxus csera. [punuun ['toiirenca-®penens. Meton 300 @penens. [psmonuneiinoe
pacripoctpanenue cBeta. Judpaxius Openens Ha KpyrioM OTBEpPCTUH U Aucke. Judpakuus
®paynrodepa Ha OTHON e U TUPPaKITMOHHON peméTke. Paspermaromias crmocoOHOCTh
ONITUYECKUX MTPHOOPOB.

Hudpaxius Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbda-bparra. [Ipunnun
rosnorpagun. MccnenoBanue CTpyKTypbl KpUCTAILIOB.

OnTuueckn HeOAHOPOAHAs cpena. Jlucnepcus cBeTa

Pacnipoctpanenue ceera B BemecTse. ONTHUECKH HEOIHOPOAHAS cpenia. Jucnepcus cera.
O6acTi HOpMAJIbHOM ¥ aHOMAJIBHOM TUcHepcr. DNEeKTPOHHAs TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue ceeta. dpdexr Homepa. M3nyuenue BaBunosa-UYepeHkosa.

[Tonsipusanus cBera. EcrecTBeHHBIN 1 MOISpU30BaHHbIN cBET. [losipuzanus ceera npu
oTpaxkxeHHHU. 3akoH bprocrepa. J[BoliHoe myuenpenomiienne. OnHoocHble kpuctamibl. [longponnsl u
MOJISIpU3allMOHHbIE TTPU3MBI. 3aK0H Masoca.

5.2. KantoBas ¢usuka.



TernnoBoe wuznmydyenue. UépHoe teno. 3akon Kupxroda. 3axon Credana-BonbumMana.
Pacnpenenenue sHeprun B criekTpe aOCOIOTHO 4E€pHOro Tena. 3akoH cMmeleHus Buna. KBantoBas
runote3a u Gopmyna [Tnanka. OnTuueckas nupomerpus. Buemmnuil GoTorddext u ero 3aKoHbI.
dotoHbl. YpaBHeHHMe OWHINTEWHA Mg BHemHero (orodddekra. Macca u ummynbc (GoToHa.
Hasnenne cBeta. OnbiThl JlebeneBa. KBantoBoe u BoIHOBOE 00bsCHEHHE AaBieHHs cBeTa. DPdekr
Komnrona. /lnanektnueckoe eAMHCTBO KOPIYCKYJISPHBIX M BOJHOBBIX CBOICTB 3JIEKTPOMArHUTHOIO
U3JITy4EHUS.

OnbITHOE 00OCHOBAaHME  KOPILYCKYJISIPHO-BOJIHOBOI'O Jyajli3Ma CBOMCTB  BEIIECTBA.
@®opmyna ne bpoia. CooTHolleHHE HEONpPeAeNEHHOCTEH Kak IPOSBICHUE KOPILYCKYJISIPHO-
BOJIHOBOTI'O JlyajIM3Ma CBOMCTB MaTepHH.

BonnoBast QyHkius u e€ cratucTuyeckuili cMbIica. OTrpaHHYEHHOCTh MEXaHUYECKOTO
nerepMUHu3Ma. [IpUHIMI OPUYMHHOCTH B KBAaHTOBOM MexaHuke. CTallMOHApPHBIE COCTOSHMSL.
VpaBuenue Ulpéaunrepa st cranumoHapHbIX cocTosHuil. CBoOoaHas dyacTtuia. TyHHEIbHBIN
ahdexr.

YacTuna B OAHOMEPHOHN IPSIMOYIOJIBHOM «IIOTEHIMAIBHOU siMe». KBaHTOBaHUE 3HEPruu u
UMIIYyJIbca 4acTHUIbl. ['apMOHNYECKUN OCHMILIATOP.

Pa3nen 6. ®u3uka atoma, aTOMHOTO SIZIPA M 3JIEeMEHTAPHBIX YaCTHI

ey - npuoOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PM3UUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB (PM3UKH aTOMa U aTOMHOTO sJIpa.

3ajgauM — HAyYUTH CTYJEHTA BJIAJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3feny (GU3HKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

6.1. Atom.

Crpoenne aroma. OnbiThl Pesepdopna. Jluneituatsie cnekTpel aromoB. Iloctynarsr bopa.
Bonoponononobusie atomsl. OnbiT @panka u ['epiia.

Omneir [repna u I'epnaxa. CrnuH anekTpoHa. CMHOBOE KBAaHTOBOE 4Mci0. PEepMHOHBI U
603o0ubl. [lpunmun [laymu. PacmpeneneHue »JI€KTPOHOB B aToMe MO COCTOSIHUSM. [loHsitue 00
JHEPreTUYECKUX YPOBHAX MOJeKyd. CHekTpbl aroMoB M Mosekyi. [lormomeHnue, CIOHTaHHOE U
BBIHYKJICHHOE u3itydeHus. [lonsarue o nasepe.

6.2. DneMeHTHl GU3MKU TBEPAOTO Teja

®dazoBoe MPOCTPAHCTBO. DeMeHTapHas siueiika. [InotHocTs coctostHmit. [ToHATHE O KBAaHTOBOM
cratuctuke boze — OiHmuTeiiHa. DOoTOHHBIH U (OHOHHBIN ra3el. Pacnpenenenue (OHOHOB IO
sHeprusM. TemnoéMmkocTh KpucTauinyecko pemérku. CBepxtekydecTb. [loHsATHE O KBaHTOBOM
cratuctuke Gepmu-/lupaka. Pacnipenenenue 3JIeKTPOHOB POBOAUMOCTH B METAJLIE 110 SHEPTUAM IIPU
abconoTHOM Hylse TeMmreparypbl. OHeprus @depmu. BnusHue TtemmepaTypsl Ha pachpesesieHne
9EKTPOHOB. YpoBeHb depMu. BHYTpeHHSA 3HEPrUusa U TEIUIOEMKOCTD JJIEKTPOHHOIO ra3a B METAJLIE.
DJIEKTPONPOBOAHOCTh METAIOB. CBEPXIPOBOAMMOCTh. MarHuTHBIE CBOMCTBA CBEPXMPOBOIHHUKA.

OHepreTudecKkue 30Hbl B KpUCTAJUIaX. Pacnpenenenne 31eKTpOHOB 0 SHEPIETUYECKUM 30HAM.
BanenTnast 30Ha ¥ 30Ha MPOBOAUMOCTH. MeTaibl, TUAIEKTPUKHA U MOTYIpoBOAHUKU. CoOcTBEeHHas
MIPOBOAMMOCTb  IOJYNPOBOJHUKOB. KBa3uuacTHIBl — 3JEKTPOHBI MPOBOAUMOCTH M JIBIPKH.
OddexTuBHas Macca dJeKTpoHa B Kpuctamie. IIpumecHas NpoBOAMMOCTb MOJYNPOBOJHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONYNPOBOAHUKH. KoHTakTHbIE sABiIeHUsA. KOHTakT 3J€KTPOHHOro M
IBIPOYHOTO  TONYNPOBOJHUKA  (p-N—TIepexos)) ¢  ero  BOJbT-aMIlepHas  XapaKTepPUCTHKA.
DOTOINEKTPUYECKHUE SABIICHU B IIOJIYIIPOBOAHUKAX. JIFOMUHECHEHIIUS TBEPABIX TEIL.

6.3. AToMHOE AApO.

3apsn, pa3Mep M Macca aTOMHOro sjapa. MaccoBoe M 3apsa10oBoe 4ucia. MOMEHT MMITyJbca
s/lpa U €ro MarHuTHeIM MOMeHT. CocTtaB sapa. Hyknonsl. B3anMmoneicTBre HyKIOHOB M IOHSATHE O
CBOWCTBaX U NMPHUPOJIE SAECPHBIX CHII. J{e(heKT MacChl U SHEPTHUs CBSI3U SIIpa.

3aKOHOMEPHOCTH U MPOMCXOXKAECHUE alb(a-, OeTa- W raMMa-u3JIyd4eHUIl aTOMHBIX sJep.
SnepHble peakuMM M 3aKOHBI cOXpaHeHus. Peakuus nenenus sanep. llemnas peakuus neneHus.
[Tonstne o saepHOW »SHepreTuke. Peakmus cuHTe3a aTOMHBIX snep. [IpoGrema ympaBisieMbIx
TEPMOSIACPHBIX PEAKIUH.



6.4. DneMeHTapHbIC YAaCTHIIBI U (PU3NYECKas KapTHHA MHpa.

BemectBo u none. Mepapxus cTpykTyp Matepuu. YacTuipl 1 aHTUYACTULBI. DJIEMEHTapHbIE
yactullpl. KBapku, 1enToHbl U KBaHThL. YeTblpe Tuna (yHIaMEHTAIbHBIX B3aMMOACHCTBHI: CHIIbHBIEC,
JIEKTPOMAarHuTHbIE, clabble M TIpaBUTALMOHHBIE. AIpPOHBI. Slapa aToMoB. ATOMBI. MOJEKYJIbI.
MakpoCKOIIMYECKHE COCTOSIHUS BEIIECTBA: rasbl, JKMAKOCTH, IulazMa, TBEpable Tena. [lmaHeTsl.
3BE37b1. BenecTBo B 9KCTpEMaNIbHBIX YCIOBUSX: O€lIble KapJIUKU, HEUTPOHHBIE 3BE3/1bl, YEPHBIE BIPHI.
lNamakTuku.

5. OIIeHO‘{HLIe MaTepuaJbl 10 JTMCHUIIJIMHE
OLIGHO‘-IHBIC MaTCpHraJIbl IO JUCHUIIIIMHE ITPCACTABJICHBI B BUJC (bOHI[a OLCHOYHLIX CPCACTB.
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5. OueHoYHbIe MATEPHAJIBI MO TUCHUILIHHE

OHGHO‘IHBIG MaTC€pHralibl 10 JUCHUIIIIMHE IIPCACTAaBJICHEBI B BUAC (bOHI[a OLCHOYHEBIX CPEACTB.

5. 1. Onucanue nmokasarejei u KPUTCPUEB OCHUBAHNSA TVIAHUPYEMBIX pE3yJIbTAaTOB Oﬁy‘leHHH 1o yqeﬁﬂoii JAUCHHUIIIINHE

KoMmnerenuus Nuauxarop HaumenoBanue
c¢opMHPOBAHHOCTH YpoBeHb 0cBOeHUA™ I[lnannpyemble pe3y/abTaThbl 00yUeHUsI OLICHOYHOI0
KOMIIeTeHIN I cpeacrsa
3uaTh. (yHIaMEHTaIbHBIC 3HaTh: MHUHUMAIBHO JIOMYCTHMBIH  ypoBeHb | Order mo j1ab. pabote
OIIK-1. CnocobOeH | 3akoHBI  PU3WUKHA, B T.4. 3HAHWH, TOMYIIIEHO MHOTO HETPYOBIX OMHNOOK Tect
pemars 3amaun | pusMueckue OCHOBBI yMeTb: MPOJCMOHCTPUPOBAHBI OCHOBHBIC yMeHMsI, | KoHTponbHas paboTta
IpodeCCHOHATBHOI MEXaHUKH;  MOJIEKYJIIPHYIO pelleHBl  THUIOBBIE  3aJadyd C  HErpyobIMH
JESITeTHHOCTH, GU3UKYy ¥ TEPMOIUHAMUKY, Ioporoswiii omKnOKaMH, BBIIOJIHEHBI BCE 3alaHHsi, HO HE B
npuMeHsis  meromsr | VISKTPHUECTBO M MArHETH3M, (Y10BJIETBOPUTEIBHO) | IIOJHOM 00BbEMe }
OIITUKY, AaTOMHYIO u BJIaA€Th: UMECTCA MUHUMAJIbHBIN Ha6op HaBBIKOB
MOJEIUPOBAHU, .
ANCPHYIO0 (U3HKY; TEOPHIO U JUISl PELeHUs] CTaHJAPTHBIX 3a7ad ¢ HEKOTOPBIMU
MaTeMaTHHCCKOTO METO/bI 3KCIIEPUMEHTAIBHBIX HeAo4YeTaMU
aHansa, HCCIIeIOBAHMIA.
CCTCCTBEHHOHAYYHBIC | yperp: UCIIOJIB30BaTh 3HaeT TBepPAO: YypOBeHb 3HaHWM B 00beme, | Otuer mo jgab. pabore
¥ OOLIEMHKEHEPHBIE ¢usndeckue  3aKOHBI IS COOTBETCTBYIOLIEM  IpOrpaMMe€  TOATOTOBKH, | Tect
3HAHUA. perieHus 3a/a4 B JIOMYIIEHO HECKOJIBKO HErpyOBIX OIMO0OK Kontponbshas pabora
npodecCHOHANTEHON YmMmeer yBepeHHO: IPOJAECMOHCTPUPOBAHBI BCE
JESITeIbHOCTH;  HPOBOAMTH . OCHOBHBIE YMEHHUSI, PELLICHbI BCE OCHOBHBIE 3aau
IIponBuHyTHI
9KCTIIEPUMEHTAJIbHbIE (xoporo) C HerpyObIMH OIIMOKaMy, BBIIOJIHEHBI BCE
UCCIIEIOBaHUSI. 3aJjaHdsT B TOJHOM 00BbeMe, HO HEKOTOphIE C
HEJI0YeTaMH.
Bananeer  yBepeHHO:  TIPOJEMOHCTPHPOBAHBI
0a30Bble HAaBBIKM TIPH PEHICHUM CTaHAapTHBIX
3aJ]a4 C HEKOTOPHIMU HEJ0YETaMHU
Baapern: METOJAMHU Hmeer chopmupoBaBmeecst cucremarnyeckue | Otuer no 1ab. padore
pereHus WH)KEHEPHBIX 3HAHMA: YPOBEHb 3HaHUH B 00beMeE, Tect
3a/1a4; METoaMu O0pabOTKH COOTBETCTBYIOIIEM MPOrpaMMe OATOTOBKH, €3 Kontponphas pabora
9KCTIEPUMEHTAIILHBIX . O1mKOOK.
MCCIIEIOBAHMIA. Bricokuii Hmeer chopMHPOBaBILEEcs] CHCTEMATHIECKOE
(oTIM4HO)

ymenue: IpOACMOHCTPUPOBAHBI BCC OCHOBHELIC
YMCHUs, PCIICHBI BCEC OCHOBHEBIC 3a/1a4M C
OTACJIbHBIMU HECYIICCTBCHHBIMU
HEA0YCTaMH, BBIIIOJIHCHBI BCC 3aJaHUA B
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HEOOYCTOB.

TTOJTHOM 00BEME.

IMTokazan copMupoBaBieecs
CHCTEMATHYECKOE BJIajIeHHe:
MIPOJIEMOHCTPUPOBAHBI HABBIKU MPH PEIICHUH
HECTaHJAPTHBIX 3a/1a4 0e3 ommOoK 1

5. 2. Onucanue MKAaJ OLEHUBAHUA

5. 2. 1. lllkana ouneHUMBaHNUS HA ITaNe TeKYLIEro KOHTPOJIsI

®opMa TeKylero OTtcyTCcTBUE YCBOCHUS IToporosslii [TponBunyThIii (xopoiwo) | Bricokuil (0TIMYHO)
KOHTPOJIS (HIOKE TTOPOTOBOTO) (YAOBIETBOPUTENHHO)
Brinonnenue HE BBITIOJIHEHA UJIH BCE Pemeno 6onee 50% 3ananusi, HO Pemeno 6omnee 70% BCE 3a/IaHMs pellIeHbI 0e3

KOHTPOJBbHON pabOThI

3a/laHuA PCUICHDBI
HCIIPaBHUJILHO

menee 70%

3aJaHus1, HO €CTb OIINOKHU

oImOoK

5. 2. 2 lllkayia olleHUBAHKS HA YTaNe MPOMEKYTOYHOI aTTecTalMu (3a4eT H IK3aMeH)

®opmMma
IIPOMEKYTOUYHON
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HPDKE TIOPOTOBOTO)

IToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHyTHII (XOPOIIIO)

Bricokwuii (0TaH4HO)

BrimonaeHne UTOroBeIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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5. 3. TunoBble KOHTPOJIbLHBIE 33JAHUS U1 UHbIE MAaTEePHAJIbI, He00X0AMMBbIE /1JI51 OLEeHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAIBI
(opMupoBaHUA KOMIIETEHIINH B IIpoLiecce 0CBOeHHs 00pa30BaTeIbLHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy npeanararTcsi BapuaHThl KOHTPOJIbHBIX padoT, BKIIIOYaoLUe NATh 3a1anuil. Homep
BapuaHTa KOHTPOJHHOM pabOTHl ompexaessieTcss MpernojaBareieM. lemMaThka KOHTPOJBHBIX paboT
copMHpOBaHa MO IPUHIMITY COUYETaHHs pa3lesioB TUCUMIIIMHBL. HanucaHuio KOHTpPOJIbHOM paboThl
JOJDKHO MPEIIECTBOBAaTh U3yUEHHE JIEKIIMOHHOTO MaTepHalla, BBIIIOJIHEHNE JIa0OpaTOPHOH paboThI U
B IIpollecce CaMOCTOSTENbHOM paboThl. JlIsl yCHemHOro BBINOJHEHHUS KOHTPOJIBHON paboTh
HEOO0X0MMO O3HAKOMHTHCS C JIUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepeueHb OCHOBHOM M JOTIOJIHUTEIBHOM JINTEPATYPbI».

BAPUAHT

3agaua 1. Teno OpoiieHo Mo YoM K TOPU3OHTY TakK, 4TO €r0 PaARyC BEKTOP U3MEHSETCS 0
3aKOHY: P=3tl + (3t —2t%) ﬁ} OnpenenuTs AalbHOCTh MOJIETa Tea.

3apaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabko pa3 BO3pocio
IaBJIeHUeE ra3a?

3amaua 3. Onpenenuts eMkocTh C KOHEHCATOPa, COCTOSIIETO U3 ABYX mapukoB auamerpom d = 0,01
M, IIEHTPbI KOTOPBIX HAXOAATCS B BO3ayxe Ha pacctosuuu | = 0,20 M 1pyr ot apyra, MIPHHSB, YTO
3aps/ibl Ha UX MOBEPXHOCTAX PaclpeeieHbl pABHOMEPHO.

3anaua 4. J[pa JNIMHHBIX MPSMBIX MapaJUIETIBHBIX MPOBOJHMKA C OJJUHAKOBO HAIPaBIEHHBIMU TOKaMU | =
2 A ul; =4 A pacnonoxens! Ha paccrosaud d = 10 cm npyr ot apyra. OmnpeaenuTb MarHUTHYIO
WHIYKIMIO B B TOUKe, Jexaiei B cepeHe OTpe3Ka MPsiMOM, COSIMHSIONIETO MPOBOTHHUKH.

3agaua 5. Ha mudpakumonnyio pemietrky, copepxkamyro N= 250 mITpuxoB Ha MUJUTUMETp, MaJaeT
HOpMAJILHO O€JbI CBET, a 3aTeM MPOCHUPYETCS TMOMEIIEHHON BOJM3M pEIIeTKA JIMH30M Ha SKpaH.

PaccrosiHue ot nuH3bI 10 9kpaHa L= 1,2 m. ['panuubs BUAMMOTO CHekTpa: ﬂ,Kp = 0,780 MKM 2’(1) =

0,400 mxM. OnpenenuTh MUPUHY CHEKTpa EPBOro MOPsiIKa Ha SKpaHe.
3agaya 6. CKOJBbKO SHEPrMHU OCBOOOJMUTCS MPU COCTUHEHHWU OJIHOTO MPOTOHA M JIBYX HEHTPOHOB B
aTOMHOE sJ1p0?

5. 4. ®OHJI OIIEHOYHBIX CPEJCTB JJISI TIPOMEXKXYTOUYHOM ATTECTAIIAH

KOMIIJIEKT TECTOB nnst npoMesKyTOYHOH aTTecTanuu (3K3aMeH)
10 JMCUHUIIHHE
B Tperpem cemecTpe dK3aMeH IMPOBOAMTCA B BUIE UTOrOBOrO TecTa. [l BBHIOJHEHUS TECTa
otBoguTCs 60 MUHYT.
IIpumepHBbIe 321aHUSA HTOTOBOIO TECTA

1. Kakas u3 Gpopmyit orpeiesisieT MrHOBEHHYIO CKOPOCTh?

Ar . A dr § _ ds
A. <v> = E ;. B. 8 = AI{TOE = E . B. 8 = Y T.v= a ; A. Cpenu npeasioxkeHHBIX BAPUAHTOB HET BEPHOTO.

2. BhICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABICHHIO XapaKTePH3YeT:
A. TaHTeHIIManbHOE YCKopeHue; b. HopmanbHoe yckopenue; B. monHoe yckopenue; I'. nepemenienue tena; M.
CpeIu MPEATOKEHHBIX BAPHAHTOB HET BEPHOTO.

13



3. JIuck Bpam@aercst BOKPYI CBOEH OCH. 3aBHCHMOCTH yIJIa MOBOPOTa qucKa oT Bpemenu: ¢(t) = 3t + 5t%,
YTII0Basi CKOPOCTh IMCKa Yepe3 3¢ 0T MOMEHTa Hadaa ABIKEHUS paBHA!
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpeu peJIoKESHHBIX BAPUAHTOB HET BEPHOTO.

4. Kakas u3 TpeIIOKEHHBIX (OPMYJI COOTBETCTBYET Ooiice 0OmIel (OPMYIHPOBKE BTOPOTO 3aKOHA

Herotona?
2

A.F=uN;B. E = 3—? ;B.F=m v T E - m& ; . Cpenu npenoXeHHBIX BAPHAHTOB HET BEPHOTO.
r

5. TlpoBeaute cOOTBETCTBHS B (hOPMYJIax CBSI3H MEX/1y BEIMYNHAMH, OMUCHIBAIOIIUMHE MOCTYIATEIBHOE U
BpalaTeIbHOE IBIKEHHE M0 OKPYKHOCTH paanyca R:

A. AS 1. oR

B. a, 2. ¢R

B. a, 3. ApR

r.a 4. ®*R

bi ) 5. RVe’ + o

6. HHepuuoHHBIE CBOMCTBA TEN B OCTYATEILHOM JBHXKEHHH XapaKTePU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MomenT unepuuu; . UMITyIIbC.

7. K auccunaTHBHBIM CHIIAM OTHOCSITCSL:
A. cuna tspkectd; b. cuna tpenus; B. cuna ynpyroctu; I'. ciiia BCeMUpPHOTO TATOTEHHUS;
J. cuna conpoTHBIEHHUS BO3TyXa.

8. Kunernueckas SHEPrus OnpeaeseTcs mno Gopmyie:

2 2
A. E:%;B. E=mgh;B. E=FS;T. E=

s JI. E=Nt.

9. MOMEHT HHEPIHMH MATEPHAILHOM TOUKH ONPeIesIeTcs Mo popMyIIe:

2
2; B. =1 +md2; B.IzM; l“.I:i

A l=mr
¢ € 3

. 7T
10. MarepuansHasi TOYKa KOJIEOIETCs COIACHO YPABHEHUIO X = 5 S II’](E + 5) cM.

ITepuon konebanwmii paBen: A. 6 ¢; b.4c; B.3c; TI.12c

11. MaxkcumanbHOe CMEIEHUE TOYKH OT MOJIOKEHHS PABHOBECHS B KOJIEOATEILHOM MIPOLIECCE — ITO ...
A. ammmutyna;  b.gactora; B.mepmon; I. dasa.

12. Tsepmoe Teno, coBepliatoliee IMOJ IACHCTBHEM CHIIBI TSHKECTH KOJICOAHHS BOKPYT HEIOBIKHOM
FOPU30HTAIBHOM OCH, POXOASALIEH YEPE3 TOUKY, HE COBIAJAIOLIYIO C LIEHTPOM Macc Teja — 3TO. ..
A. MaTeMaTuueckuit MasTHUK; b. pusnyeckuii masTHYK; B. Ipy>KUHHBIH MasTHUK;
I'. xonebaTenbHBIN KOHTYP.

13. Tapmonuueckoe koseOanue 3amano ypasHenueM X = ASiN(at + «). Kakas dopmyna omnpenenser
KUHETHYECKYIO SHEPTHUIO 3aIaHHOTO0 Kojiebanus F, =...?

272 272
. mao“A A
A. (M@?AZsin2(at +a))/2; B. , "B
14. PeanbHblii Ta3 MOKHO CYMTATh MAECAIHLHBIM IIPH. . .
A. Hu3kom naeneHnn; B. BeicOkoi Temmnieparype; B. manom o6beme; I'. 60nbII0i MOJIEKYIIPHON Macce;

JI. HU3KOM BIIXKHOCTH.

Mo

cos? (ot + @) ; T. Acos(at + )

15. B coorBeTcTBUH ¢ 0OCHOBHBIM ypaBHenrneM MKT npoussenenue nasienus (p) u oobema (V) paBHO:
14



A. 32T, B. %(EQN X B. kT/Np,; I'. RT/M, . vRT.

16. YcTaHOBUTE COOTBETCTBUE:

Buo eazosoeo npoyecca: Yenosue npomexanusi npoyecca (0151 0aHHOU MAccovl 2a3a):
1) wH30TEpMHUYECKHMIA TIPOLIECC A. p=const
2) W30XOPHUYECKH IIPOIECC B. Q=0
3) wu300apHUeCKHii IpoIece B. V=const
4) anuabaTHBIH TpoIece . T=const

17. Cuna BHyTpeHHETO TpeHHsS MeXIy ciaosMu xuakoctd F=2 H. Ilpu yBemuuenun B 2 pasa rpagueHTa
CKOPOCTH U YMEHBIIIEHNH B 2 pa3a IJIOUIaI1 CIOEB CUjla BHYTPEHHETO TPEHUSI CTAaHET PaBHOM:
A. 1H; b. 2H; B. 4H; I'. 8H.

18. BenuuuHa, KOJMYECTBEHHO XApAaKTEPU3YIOLIAs CHOCOOHOCTh HA3JIEKTPU3OBAHHBIX TEJI OKAa3bIBAThH
JJEKTPUYECKOE BO3JACHCTBUE Ha Jpyrue Teja M IOABEPraTbCsi CaMUM 3STOMY BO3JCHCTBUIO,
Ha3bIBAETCH. ..

19. Tlomb3ysich NPHHIMIOM CYNEPIO3UIMA  TIOJIEH, Al
ONpEJIEIUTE HAMPABJIECHUE BEKTOPA HAMPSHKEHHOCTH @ @
pesynbrHpyfolero noius B touke C, ecam moie
CO3/IaHO PaBHBIMH 10 MOJIYJIIO 3apsiIaMH. d

4 <€ ® > 2
A.2. B.4 B.1. TI.3 J.5
20. HanpsokeHHOCTH depe3 MOTEHIHAad MOXKET ObITh V3

BBIpa)KEHA cleayromuM obpaszom: £ =
A. qo(p, —9,): B. (9, —9,); B.gm,; T.(-grad ¢); A. Cpenu npeaioKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlns  ompezeneHHss HANPSHKEHHOCTH  AJIEKTPOCTATHYECKOTO IMOJIAI  PABHOMEPHO  3apshHKEHHOM
0ECKOHEYHOH MJIOCKOCTH B BAKyyMe HCIIONB3YeTCs Clleayomas popmya:

1 1 1
A.E=cle,; B. E= %;B.E: %r';r.E: Tone=2
ey r 4rmegy R 27y 1 2&,

22. 9J'I6KTpI/ILI€CKI/IM TOKOM Ha3bIBACTCHA. ..
A. XaoTuyHoe JABUKCHHUEC YaCTHIL, b. HaIlpaBJICHHOC JIBWXCHUC MOJICKYII; B. YHOOPAAOYECHHOC AOBHKXCHHC
3apSKCHHBIX YaCTHIL; F) moboe MMPOU3BOJIBHOC IBUKCHUC IDJICKTPOHOB; Il) cpeau MpeIOKCHHBIX BAPUAHTOB
OTBCETOB HET BEPHOIO.

23. Pabota Toka onpezensiercs kak dA = ...
A. Udg; B. IUR; B. ?dt : . I°R; JI. cpe/iu peUIosKeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24,

3anummute 1 npaBuino Kupxroda mist y3na A u 2 npasuio ans koutypa ABC/I.

&

A B
|I
N}Lz/b WY,
T
L, N
T d TS

25 TpI/I OAWHAKOBBIX COHNPOTUBJICHUA COCAWHCHBI IBYMS criocodamu. OHpCI[eJ'H/ITL, B KakKOM cJjydac

compoTHuBJIeHHUE 1ieny Oosbiie. Ha ckoibko?
—
FI I)ﬁ/ 7 |:| :
- T
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6. MaTepnaﬂbno-TexnnquRoe H y‘leGHO-MeTOI[I/I‘ICCKOQ odecrneyeHue AUCHUIIJINHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOT0 06ecrieYeHHUs M0 AUCHUIIMHE

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs, KOJIUYECTBO CTPAHULL, PEKUM
JocTyna

dusuka: MeTO,Z[I/I‘IeCKI/Ie YKa3aHuA 110 U3YUCHUIO JUCIHUIIJIMHBI U 3aaHUs JTJIsA KOHTpOJ’IBHOﬁ

1 |pa6oter / PTA3Y; Cocrt. I'.I'. PamazanoBa M., 2019. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content
@usuka. M3yuenne cBoOOAHBIX KosiebaHui mnpyxunHoro mastHuka. / PTA3Y; Cocr.
2 |I'.T'.Pamazanosa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41577/mod_resource/content
dusmka. I/IsyquI/Ie BpalmaTeJIbHOIO ABMXXEHHSA TBEPAOTO TE€JIa U ONPCACICHUE MOMEHTA WHEPLUUU
3 |maxoBuka/PI'A3Y; Cocrt. A.T.H., mpod. M.M.MaxmytoB, accucrent I'.I'. Pama3zanosa, 2012. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/41571/mod_resource/content
®usuka. Omnpenencuue oTHomeHus Teroemkoct Cp/CVv meTooMm  amuabaTuvdeckoro
4 |pacmupenus. /Poc. roc. arpap. 3aou. yH-T; Coct. JL.I'. HaBpysoma, I'.I. Pama3anoBa—
M.,2012. http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content
dusuka. Usamepenne temmepatypbl Tepmonapoii /PTA3Y; Cocr.: Cumasukud A.A., CuMasSHKAHA
5 |E.E. M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/41583/mod_resource/content
6 ®usnka. Uzyuenne nenu nepemenHoro Toka. / PUA3Y; Cocr. I'.I'. Pamazanosa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86093/mod_resource/content
7 ®usuka. Onpenenenue naayktuBHOoCcTH Karymiku. / PITA3Y; Coct. M.M. Maxmytos, I'.T.
Pamaszanosa — M.,2012. http://portfolio.rgazu.ru/pluginfile.php/86074/mod_resource/content
®uszuka. OmnpeneneHue KOHIEHTPAMM pacTBOpa caxapa MO YIJIy BpallleHUs IUIOCKOCTU
8 |monspusanuu cBeta. / PA3Y; Cocr. JL.I'. HaBpy3osa, I'.I'. PamazanoBa— M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86081/mod_resource/content
Ouzuka. OnpenereHue TOPU3OHTAIBHOW COCTABIISIIONIEH BEKTOpa MAarHUTHON WHIYKIIHH
9 | marautHoro nois 3emin. / PUA3Y; Coct. M.M. Maxwmyros, I'.I'. PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86075/mod_resource/content
®dusnka. OnpeseneHre 0CBEIIEHHOCTH TOBEPXHOCTH C MOMOILBIO CEIEHOBOTO (POTOIIEMEHTA.
10 |/ PT'A3Y; Cocr. JI.I.HaBpy3osa, I'.I'.PamazanoBa — M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86084/mod_resource/content
®dusuka. I'paynpoBka MOHOXpOMATOpa U OIpeiesieHUe JJIMH BOJIH criekTpa rasa. / PI'A3Y;
11 |Cocrt. I''I'.PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/86097/mod_resource/content
®uzuka. Meroanueckue pa3paboTKu Mo 00paboTKe pe3yiabTaTOB M3MEPEHH U OIEHKE HX
1p |MOTPEHOCTH MpPU BHIMOTHEHHH nabopaTopHoro mpaktukyma. /Poc.roc. arpap. 3ao4. yH-T;
Cocrt. Cumasgukua A.A., Cumasakuaa E.E. — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41572/mod_resource/content
6.2 IlepeyeHb y4eOHBIX U3AAHNI, HEOOXOAUMBIX JIS1 OCBOCHH S TUCHUIITTHHBI
DNeKTpOHHBIE yUeOHbIC U3IaHUS B JIEKTPOHHO-OMOMHoTeuHbIX cuctemax (9bC):
Ne ABTOp, Ha3BaHUE, MECTO U3JAHUSI, TOJ] Ceplika Ha yueBHoOE H3ganme B DBC
n/m W3/1aHUs], KOJIMYECTBO CTPAHUIL

OcHoBHAaA

16




I'paborckmii, P.M. Kypc ¢usuku : ydeOHOe
nocobue amst By30B / P.W. I'paboBckuii. — 13-¢
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022.
— 608 c. ISBN 978-5-8114-9073-8. —
Texkct: snexTpoHHbIN / JlaHb : BJIEKTPOHHO-
O6ubnMoTeyHas cucremMa.

https://e.lanbook.com/book/184052

Cagenbes, 1. B. COopHHUK BOITPOCOB U 33/1a4 110
oOmieli (u3uke : yueOHOE IMmocoOue sl By30B /
N. B. CaBenbeB. — 10-e uza., crep. — CaHKT-
[TerepOypr : Jlamp, 2022. — 292 ¢. — ISBN
978-5-8114-9199-5. — TeKcT : 3JIeKTPOHHBIH //
Jlaub : 3eKTpOHHO-OMOIMOTEYHAS CCTEMa

https://e.lanbook.com/book/187820

I[OHOJ'IHI/ITGJ'IBHaﬂ

AxkcenoBa, E.H. O6mas ¢puznka. Mexanuka (T1aBbl
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /
E.H. AxcenoBa. — 2-e m3n., ucnp. — CaHKT-
IletepOypr: Jlanp, 2018. — 128 c.

http://e.lanbook.com/book/103056

Axkcenona, E.H. O6mas ¢pusuka. Konebanus u
BOJTHBI(TJIaBHI Kypca): y4eOH. moco0.
[DnexTponnsblit pecypc] / E.-H. AkcenoBa. — 2-¢
u31., uctp. — Cankr-IlerepOypr: Jlans, 2018. —
72 c.

http://e.lanbook.com/book/103055

AxkcenoBa, E.H. O6mas ¢pusuka. TepMonrnHaMuka u
MoJIeKyIsapHas Gu3uka(riaaBsl Kypca): yaeOH.
noco0. [DnekTpoHHsIi pecypc] / E.H. Akcenosa.
— 2-e u3n., ucnp. — Canxr-IlerepOypr: Jlans,
2018. — 72 c.

http://e.lanbook.com/book/103058

AxcenoBa, E.H. O6mas ¢pusmka. 1eKTpruecTBO U
Mar"eTusM (TJaBbl Kypca): yaeOH. moco0.
[DnexTponnsbIit pecypc] / E.-H. AkcenoBa. — 2-¢
u3., uctp. — Cankr-IlerepOypr: Jlans, 2018. —
112 c.

http://e.lanbook.com/book/103059

AxkcenoBa, E.H. O6mas ¢puznka. Ontuxa(riaBel
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /
E.H. AxcenoBa. — 2-e m3j., uctp. — CaHKT-
ITerepOypr: Jlaup, 2018. — 76 c./

http://e.lanbook.com/book/103057

6.3 IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB

Ne
n/
n

JJIeKTPOHHBIH 00pa30BaTeJIbHBIH
pecypc

Hoctyn B JOP (ceTh UHTEpHET, T0KANBbHAS CETh,
aBTOPU30BAHHbLIN/CBOOOIHBII 10CTYN

Iukn Bugeo eknuii o pusnke

1 | ®usmueckas KapTHHA MHpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenne  mepBoro  Hauana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJMHAMMKH K U30IPOIIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTE. MOnenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctmwkenus Poccuum B mokopenuwu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa
S | OcHOBHBIE dopmyisl | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
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1 METOJIMYECKHE pekoMenanuu | metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
10 pEelleHnIo  3a1ad  Ha ocHoBI | termodinamiki

TCPMOIAUHAMHNUKHA
6 | Crpoenne aromuoro siapa. Snepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJTBI yadernye-sily.html

7 | Ckopocte mpu mpsmonuHeinoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBHKEHHH Tena | ravnouskorennom-dvizhenii-tela

8 | ®usnueckue BennunHbl. 3mepenwue | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
(QusMyecknx BelIUuMH. TOYHOCTBH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy

Y IOTPEIIHOCTh U3MEPEHUN

9 | CBobOomHBIC U BeIHYXAeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoJieOaHMs kolebaniya

10 | Kunervka 1 IMHAMUKA MaTepUATBHOM http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcHoBHoe  ypaBHenwe  JuHamuku | http://botaniks.ru/videourokfizikall
BpALLIATEIHHOIO JIBIDKEHUS

12 | I'mppocTatyka 1 a3pocTaTiKa http://botaniks.ru/videourokfizikal7

13 | Crermanbras Teopust otHocuTerbHOocT | http://botaniks.ru/videourokfizikal4

14 | Vimmynee 1 sHeprust B pestuBrCTCKoi | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpemenHble npodeccHoOHATIbHBbIC 0a3bl JAHHBIX, HHPOPMALlHOHHBbIE CIIPABOYHbIE CHCTEMBbI
U JIMIEH3UOHHOE MPOrpaMMHoe odecrnieyeHune

CospemeHHBbIe TPO(ecCHOHATBHBIE 0a3bI JAHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciyk0a rocy1apCTBEHHONW CTATUCTHKH.

https://cyberleninka.ru/ - nayunas snekTponHas 6ubMOTEKa OTKPBITOTrO Moctyma (Open Access).

http://link.springer.com/ - monHOTeKCcTOBas KoJuiekiusi (0a3a JaHHBIX) OJIEKTPOHHBIX  KHUT
n3garenbeTBa Springer Nature.

http://fcior.edu.ru/ - ®eaepansHBIil HeHTp HHOOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHaponHas HWH(POpPMAIMOHHAS ~ CHUCTEMa IO
CENTbCKOXO03SHCTBEHHBIM HAYKAM W TEXHOJIOTHUSIM.

http://window.edu.ru/ - Hudopmammonnas cucrema «EquHOEe OKHO IOCTyma K 00pa30BaTebHBIM
pecypcam»

HudopManmnoHHbIe CIPABOYHbIE CHCTEMBI

1.MudopmarorHo-cripaBounas cucrema «I'apant». — URL: https://www.garant.ru/

2 .Nudopmarmonno-cripaBouHas cucrema «Koncynaprant [Lroc». — URL: http://www.consultant.ru/

JIMneH3noHHOE MPOrpaMMHOe odecrieyeHmne

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jlronuke (OecruiaTHOE TPOrpaMMHOE 00ECTIEYSHHE IIMPOKOTO KIlacca),

crcTeMa AUCTAaHIIMOHHOTO 00yuenus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupano:nuc), mporpaMmMHOe oOecIieueHre
3JIEKTPOHHOTO pecypca caiita, Bumtouas OBC Agrilib u Buaeokanan PI'A3Y (http://www.youtube.com/rgazu),

aHTUBUpYCHOE nIporpamMMHoe obecnieuenrie Dr. WEB Desktop Security Suite.

6.5 llepeyennb yueOHBIX ayTUTOPHii, 000PYTOBAHUS H TEXHHYECKHX CPEICTB 00yUYeHHsI

HaumenoBanue
IIpennasHauenue opnvea Ilepeuenn
KOpII
MOMellleHHsI priyea, o0opynoBaHus (B T.4. BUPTYaJIbHbIe AHAJIOTH) U
Ne nomemenns
(ayauTopun) TeXHHYEeCKHX CPeJCTB 00y4eHUsl
(aynutopumn)
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https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

Hns zansTuii
JIEKITMOHHOTO THIIA

YueOHbIN
1ab0paTOPHBINA KOPITYC
Ne 203, 205, 401,403

Hocka menosasi, npoektop SANYO PLC-XW250, sxpan
HacTeHHbIi pysonHbi SIMSCREEN

st mabopaTopHBIX
3aHATHN

Y4eOHbIit
1ab0paTOPHBINA KOPITYC
Ne 208, Ne210

JlabopaTtopHble  yCTaHOBKH: «M3yyenne — 1enu
MEPEMEHHOT0 TOoKay; «OTmpeaencHue TOPU30HTAIBHOM
COCTaBJISIONICH BEKTOpPA WHIYKIIMM MAarHUTHOTO TOJIS
3emmny; «OTmpeneneHne OTHOIICHHS TEII0eMKOCTeH
Cp/Cv Bo3myxa MeTo. aanabaTHIeCKOTO PaCIIHPEHIS»;
«M3ydyeHne BpalaTeaIbHOrO JIBUKCHHS TBEPJOTO Tela U
oTpeJiesicHHe

«3yueHue

MOMCHTa 50: (5020851058

Konedanuit

MaxOBHUKa»;
CBOOOTHBIX IIPYKUHHOTO
MasTHHKa»; «M3MepeHue TeMmiepaTypbl TEPMONAPO»;
«Ormpenenenne UHIYKTUBHOCTHU KATYLIKN;
KOHILICHTpaLuu yIiLy

Bpalll€HUA IIJIOCKOCTH IIOJISAPU3ALIUN»,; <(OHp€I[6J'I€HI/Ie

«Onpeznenenue caxapa IIO
OCBELIEHHOCTH IIOBEPXHOCTU C IIOMOIIBIO CEIEHOBOI'O
¢doroanementa»; «['pagyrMpoBka MOHOXpoMaropa H

Onpe€acICHUE IJIMH BOJIH CIIEKTPa rasa»

s 3ansaTuit YueOHbIit Jocka MesnoBasi, IepCOHAIbHbIE KOMIIBIOTEPHI
IPYIIOBBIX nabopaTopHBIN KOPITYC
KOHCYJIbTALIHI, Ne 201,203, 205,

IIPOMEKYTOUHOMN 217,401,403

aTTecTalluu

Joa YueOHbli [lepconanbHBIE KOMITBIOTEPEI
CaMOCTOSITeIbHOM | 1adopaTopHbIil KopITyc
paGoThI Ne 217, 412, 508
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