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1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIIHHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OIIOII BO nHaukaTopaMu J0CTHKEHUSI KOMITETEeH Uil

1.1 Ilepeyennb koMneTeH M, JOPMHUPYEMBbIX Y4eOHOH IHCIUIIIHHON

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIN I

IInanupyemMsie pe3yJbTaThl 00y4eHHUs

Oo6menpodeccuonanbuas komnereHius OINTK-1.
CrocobeH perrath THIOBBIE 3aaa4d MPO(ECCHOHATBLHOW JEITEIBHOCTH Ha OCHOBE OCHOBHBIX

MEXaHHUKHU; MOJIEKYSIPHYIO (QHU3UKY
U TEPMOAMHAMUKY, JIEKTPUUIECTBO U

3aKOHOB MAaTE€MaTHYeCKMX © €CTeCTBEHHBIX HAyK C NPHUMEHEHHEeM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OIIK-1.1. 3Haer ocHoBHbIE | 3Hath (3): dyHmamMeHTaNBHBIC 3aKOHBI (U3WKH, B T.4.
MOJIOKECHUA, 3aKOHBI W  METOJIBI (I)I/ISI/I‘-ICCI(I/IC OCHOBbBI MEXaHUKH; MOJICKYISAPHYIO (1)I/I3I/IKy u
eCTECTBEHHBIX Hayk, | TEPMOMHAMHKY, JICKTPHUECTBO M MArHETH3M, ONITHKY, ATOMHYIO
dyHIaMeHTAIbHBIE 3aKOHBI (H3nKH, | 1 ACPHYIO Qu3nKy.

B T, (usnueckue OCHOBEI YmMmerb (Y): BCHoOnIb30BaTh (U3WYECKHE 3aKOHBI JJIS PEIICHUS

3aJ1a4 B HpO(l)eCCHOHaJ'ILHOﬁ ACATCIIBHOCTH.

Baaners (B): MeTogaMu perieHus] HHXCHEPHBIX 3a]1a4.

€CTECTBEHHOHAYYHBIX TUCLMUIUIMH JJIs
pelmieHnss  CTaHAApPTHBIX 33434 B
COOTBETCTBHUHM  C HAIPABICHHOCTHIO
npodecCHuoHaANBHON JIeSITeTbHOCTH
OcymecTBseT IOWCK, aH”aius,
00paboTKy MH(POpPMALUK I PELICHUS
MOCTaBJICHHBIX 3aja4 B
npoecCuOHaIbHON U 00pa30BaTELHOM
NESTeIbHOCTH € HCHOJBb30BAaHHEM

CHUCTEMHOro 1moaxozaa, HCIIOJIB30BaTh

MarHeTu3M, OITHKY, aTOMHYIO |
AIEPHYIO (PU3HKY.

OIIK-1.2. Vmeer  wucnonb3oBath | 3HATh (3): OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
OCHOBHBIC 3akonpl | AUCHUIUIMH ISl pEUIEHUs CTaHAApTHBIX 3aJad B

COOTBETCTBUHM C HAIPABICHHOCTHIO MPO(ecCHOHATBHOM
ACATCIIbHOCTH.

Ymerp (Y): wucnonb3oBaTh (GU3HYECKHUE 3aKOHBI IS
pemieHUst 3ama4y B NMPO(eCCHOHAIBHOM  JESATEIbHOCTH;
MTPOBOJIUTH IKCIIEPUMEHTAIBHBIC UCCIICTOBAHMS.

Baagers (B): meromamu pemieHus HMHXEHEPHBIX 3ajady;
METOAaMHU 00pabOTKU IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH.

(1)I/I3I/I‘ICCKI/IC 3aKOHbI JJId PCIICHUA
3a1a4 B npodeccruoHaTLHOM
ACATCIBbHOCTU.
OIIK-1.3. Bmameer  HaBbikamu | 3HaTh (3): OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
MPUMEHEHUS] OCHOBHBIX MOJIOKEHUM, | AUCUUIUIMH  JIJI1  PElIeHHUs] CTaHJApPTHBIX  3ajJady B
3aKOHOB M METOJIOB €CTECTBEHHBIX | COOTBETCTBUM C HAIMPABICHHOCTHIO TMPOPECCHOHATHHON
HAayK U MaTE€MaTUKUA JJisI PEIIeHUd | AeSTEIbHOCTH, METO/IbI AKCIEPUMEHTAIBHbBIX
npodeccHoHANBHBIX 33a1a9 MCCIICIOBAHMIA.
Ymerp (Y): wucnonb3oBaTh (GU3MYECKHUE 3aKOHBI IS
peuieHus 3ajad B NPOPECCHOHATBHOW JeSATENbHOCTH,

IMPOBOAWTE OKCIICPUMCHTAJIBHBIC NCCIICIOBAHUA.

Baaners (B): Merogamu pemieHuss MHXEHEPHBIX 3ajad;
MeToAaMHu 00pabOTKH SKCIIEPUMEHTATBHBIX NCCIICTOBAHMIA.

2. llesan 1 3a1a4M OCBOCHHS Y4eOHOM TUCHUIIMHBI, MECTO TUCHUILIMHBI B CTPYKTYpe

onoIi

Hucnunmuua ®u3nka OTHOCUTCSA K oOs3arenbHOM yacth b1.0.6 ocHOBHOW mpodeccroHambHOM
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00pa3oBaTeNbHONW MPOrpaMMBbl BBICIIETO OOpa3oOBaHMs MO HampaBlieHHIO moarotoBku 35.03.06
ATrpouHKeHepHsl.

Meanio TUCIUTNIINHBIL ABISECTCS:
03HAKOMJICHUE C OCHOBHBIM HamOojiee OOmUMHU (U3NYCCKUMHU SBICHHAMU W 3aKOHAMU W UX
TEOPETUYECKHMM OOOCHOBAaHMEM, IIOYY€HHE HABBIKOB TPHUMEHEHHS IMONyYEeHHBIX 3HAHUH K PEUICHHIO
MPaKTUYECKUX 3a/1a4, YMCHUN UCIIONB30BATh 3TH 3HAHUS B IPOPECCHOHANBHOM JISITEIILHOCTA U (JOPMUPOBAHUE
HEOOXOUMBIX KOMIETCHIIMH, a Takke co3JaHusd (PyHIaMEHTaIbHOW 0a3bl JJIS YCIENTHOTO OCBOCHUS psijia
JUCIMILINH MPUKIATHOTO XapaKTepa.
J1yist BBIpaOOTKH Y COBPEMEHHBIX CHEIHATMCTOB C BBICIIUM 00pa30BaHUEM HEOOXOIMMBIX
METOJ0B (PU3HUECKOTO MCCICOBAHUS HEOOXOIUMO peuleHue Ciedyouux 3a0au:
- W3yYeHHUE OCHOBHBIX COBPEMEHHBIX (PU3NUECKUX MPE/ICTABICHUH YeIOBeKa 00 OKPYKAIOIIEM MUPE;
- oBimageHue (QyHAaMCHTAIGHBIMH (DU3MYECKUMU TIOHSATHSAMH, TEOPUSMH M 3aKOHAMHU, a TaKKe
MeTo1aMU (PU3HIECKOTO HCCIICTOBAHHUS,
- yCBOEHHE METOJIOB W NPHUEMOB pEIICHHS 3aJad W3 pa3INyYHBIX obOnacteil Gu3mku u Oyaymien
CICIMAILHOCTH.

3. O0beM y4eOHOW IMCHUILIMHBI B 3a4YeTHBIX EIUHUIAX C YKa3aHMEM KOJH4YeCTBa
aKaJeMHYeCKHX YacoB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aloluXxcs ¢ npenoaaBartesieM
(mo BuAaM y4eOHBIX 3aHATHI, TEKYIIMH M MPOMEKYTOYHbII KOHTPOJIb MO JMCHUILIAHE) U HA
CaMOCTOSITEJIbHYIO PA0OTY 00y4aro XS

Ounas dhopma oOydeHust

Bun yaeOHOM paboThI 1 cemecTp
OO01mast TpPyA0€MKOCTh JUCIUTUIINHBI, 3a4€THBIX EIMHHUII 4
4acoB 144
AyautopHasi (KOHTaKTHasi) pa6oTa, 4acoB 64,3
B T.4. 3aHSTHU JIEKIIMOHHOI'O TUIIA 32
3aHATUS CEMUHAPCKOTO THUIIA 32
IIpomesxyTouHas arTectanus 0,3
CamocrosiTesbHast paboTa 00y4arOIINXCH, YACOB 73,7
B T.4. KypcoBas paboTta -
KonTpoas (camocTosiTeIbHASI/ KOHTAKTHAS) 6
Bug npomexxyTouHOM arTecTanuu 3K3aMeH

4. ConepskaHue IMCHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jeiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJleMUYeCKNX YaCOB U BHI0B Y4eOHBIX 3aHATH I
4.1 Ilepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOHmMaxKmHuoil) u
CamocmoamenvHoil padomol, 61006 KOHMPONel U nepeuns KOMNnemeHyu
Ounas dhopma 00yueHus

TpynoeMKOCTb, 4aCOB Kon
B TOM YHCJIC Hanmenosauue KOMIIETEH
HaumenoBanue pasaenoB u TeMm ayJMTOPHOMN OILIEHOYHOTO 1095051
BCETO .. |CaMOCTOSTEN
(KOHTaKTHOIN) N cpencTaa
bHOI paboTHI
paboTHI
Pazgen 1. Mexanuka. Kosedoanust n 24 16 8 Oryer 1o OIIK-1
BOJIHBI nabopaTopHoii padore,
1.1. Ku"HemMaTuka U JTUHAMHKA 8 6 2 C°6eceH°BaH“e’6
KOHTPOJIbHas paodoTa
1.2. DHeprusi. PaGota 3 2 1 P pabora,
TecT
1.3. PengaTuBucTCKas MEXaHUKaA 3 2 1
1.4. D1eMeHTBI MEXAHUKU CILIOIIHBIX 4 ) 5
cpen




1.5. l'apmonmnueckue KojebaHus U 6 4 )
BOJIHBI
Paznen 2. MoJeky/sipuast pu3uka u 24 3 16 OTYer 1o OIIK-1
TepMOAMHAMHUKA nabopaTtopHoii padore,
2.1. OcHOBBI MOJIEKYJISIPHO- 10 4 6 cobeceoBaHuUE,
KUHETUYECKOH TEOPHHU KOHTpOJIbHast pabora,
2.2. TepMoauHaMUKa 14 4 10 Tecr
Pazpen 3. DnexkTpuuecTBo 24 10 14 Oryer no OIIK-1
3.1. DuekTpocTaTHKa 10 4 6 nabopatopHoit padore,
3.2. TIOCTOSHHBII 2IEKTPUYECKHI TOK cobecenopanme,
14 6 8 KOHTpOJIbHasl pabora,
TECT
Paznen 4. Marnetusm 24 12 12 Oryer no OIIK-1
4.1. DIeKTpOMarHeTu3M 12 6 6 mabopatopHoii pabore,
4.2. DNeKTPOMATHUTHAS MHIYKLHS 1 cobecesioanme,
ITepeMeHHbIif TOK 12 6 6 KOHTpOJIbHAs padoTa,
TECT
Paznmen 5. Ontuka. KBanToBas 24 10 14 Oryer no OIIK-1
usuka nmabopaTopHO pabore,
5.1. BoiHOBast ONTHKA 12 4 8 cobecenopane,
5.2. KpanToBas pusuka 12 6 6 KOHTpOIIbHaA padora,
TCCT
Paznen 6. dusuka aroma, aTOMHOI0 23.7 3 15.7 OIIK-1
SI/1Pa U 3JIeMEHTAPHBIX YaCTHIL ’ ’ Oruer 1o
6.1. Atom 5 2 3 naGopaTopHoii pabote,
6.2. DnemMeHTHl (DU3UKH TBEPIOTO Tea 5 2 3 cobecenoBaHme,
6.3.ATOMHOE /IO 6 2 4 KOHTpOJIbHAst ~ paboTa,
6.4. DeMeHTapHbIC YaCTULIBI U 77 ) 57 reer
(hm3udeckas KapTuHA MHpa ’ ’
Kourpoas 6,3 03 6  |Ixsamen OTIK-1
(caMOCTOATEIbHASI/ KOHTAKTHAS)
HToro 3a cemectp 144 64,3 79,7
IIpumepnulii nepeuens OUEeHOUHBIX CPEOCME 01 MEKYyuLez0 KOHMPOIA YCneaaemocmu
Ne | HaumenoBanue | KpaTkas xapakTepUCTHKA OIICHOYHOTO CPECTBA [Ipencrasnenue
/Tl | OLEHOYHOTO OLIEHOYHOTO
cpescTBa cpencTsa B poHIE
1 3amada CpencTtBo OIEGHKM YMEHHSA TPUMEHATH ModydeHHble | KoMmmiekr 3amad u
(mpakTHYeckoe | TCOPETHUYECKUE 3HAHUSI B MPAKTHUECKOUN CUTYaIUH. 3alaHui
3a/1aHAE, 3agada (3agaHue) JoJHKHA OBITH HAIIpaBJcHA HA OIICHUBAHWC
naboparopHas TeX KOMIIETEHIHI, KOTOpPbIE MOAJIeKaT OCBOCHUIO B TaHHOU
pabota) JTUCIMITINHE, TOJDKHA COJCpPXaTh YETKYI0 HHCTPYKIUIO T10
BEITIOJTHCHHIO HJTH aJITOPUTM JISHCTBHIA.
2 Cobecenopanre | CpeACTBO KOHTPOJS, OPraHM30BaHHOE KakK crielaiibHas | Bompockl o
Oecema mpemojaBaTelss ¢ OOYyYalONIMMHUCS Ha TEMBI, | TeMam/pasieaam
CBSI3aHHBIC C M3y4YacMOU AMCIUIUIMHON, M PACCYMTAHHOE HA | JTUCIUILINHBI,
BBSICHCHHE  OoObeMa  3HaHWU  oOydaromierocs 1O | IPEACTaBICHHBIE B
OTIpEICNICHHOMY pa3zielly, TeMe, IpodieMe H T.I1. MpUBSI3KE K
KOMIICTCHITHSM,
MPeyCMOTPEHHBIM
PIIJL
3 Tect Cucrema CTaHIAPTU3WPOBAHHBIX 3alaHUi, Mo3BoJsttomas | DoHa TECTOBBIX
ABTOMAaTU3MPOBAThH MPOICIYPY U3MEPCHHS YPOBHS 3HAHUN U | 3alaHui
yMeHu# obyuaromierocs.
4 KonTponbhas CpencTtBo TpOBEpKH YMEHUH MPUMEHATH MONydeHHBbIe | KoMrmiekT
pabota 3HAHUA U pelIeHUus 3a7ad OINPeNeICHHOTO THIA MO TeME | KOHTPOJIBHBIX
WM pa3aeny 3aJlaHui 1o




BapHuaHTaM

5 Pedepar ITponyxt CaMOCTOATENbHON paboThI cryneHra, | Temsl pedepaToB
MPEICTABIISIFOINNN COO0M KPAaTKOE U3JI0KECHHUE B TMCEMEHHOM
BUJIE TIONYYEHHBIX PE3YIhTATOB TEOPETHUSCKOTO aHalln3a
OTIpENICTICHHOW ~ HaydyHOH  (y4eOHO-HCCIIeIOBATEIIBCKOM)
TEMBI, TJIC aBTOP PACKPBIBACT CYTh HCCIEIYEMOU MPOOJIEMBI,
MPUBOJIUT Pa3IUYHBIC TOUYKU 3PCHHS, a TaKKe COOCTBESHHBIC
B3TJISIBI HA HEe.

4.2. Copep:xanue TUCUMILJIMHBI M0 pa3aeaam

Pa3znen 1.Mexanuka. KosieGanusi 1 BOJIHbI

Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PM3UYECKOTO HCCIIeI0BaHUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB MEXaHUKH.

3agauu — Hay4YUTh CTYJEHTA BJIAJIETh METOJAAMHU PEILIEHUs 33a]a4 [0 TaHHOMY pa3eny (QU3UKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:

1.1.Kunematuka 1 JTUHAMHUKA.

MarepuanbHast Touka. AOCOMIOTHO TBEpPAOE TeO. BeKTOpHBIN (KOOpAMHATHBINA) METOX
OMMCAHUsl OTHOCHUTEJIBHOIO JBWXKEHUS MaTepuaibHOM TOuku. KuHemaTuueckue ypaBHEHUS U
TpaekTopusi JBHKEHHs. CKOPOCTh M YCKOPEHME TOYKM Kak MPOU3BOJIHBIE PaJNyCa-BEeKTOpa IO
BpeMeHU. CKOpPOCTh U YCKOPEHHE MPHU KPUBOIMHEHHOM ABMXEHUU. HopMmallbHOE M TaHTeHIMAIbHOE
YCKOpeHUsl. /[BUKeHHe 4acTHUIbl IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBS3b
C JUHEUWHBIMH CKOPOCTSIMU M YCKOPEHHMSIMH TOYeK Bpamawomerocss tena. [loctymartenbHoe u
BpalllaTelbHOEe ABMXKEHUS a0COIIOTHO TBEPAOTO Tena.

3aKOH MHEPLMH U MHEPLHAIbHBIE CUCTEMBI OTCUETA. 3aKOHBI JUHAMUKHA MaTEPUATbHON TOUKHU
U CHUCTEMBbl MaTepUalbHBIX TOuUeK. BHemHue u BHyTpeHHUe cuibl. LleHTp macc (LeHTp MHEpIUH)
MEXaHUYECKON CUCTEMBI M 3aKOH €ro JIB)KEHUSI. 3aKOH COXpaHEHHUs UMMYJbca. PeakTuBHAas cua.

3aKOH BCEMHUPHOrO TATOTE€HHs. ['paBUTAlMOHHAs TIOCTOSIHHASA. [ paBUTALIMOHHOE TIOJIE.
YckopeHue cBOOOMHOTO mMajeHus. JIBMKeHHME Tel Yy MOBEepXHOCTH 3emud. [lepBas kocMmmueckas
CKOPOCTb.

Cuiibl ynipyroctd M TpeHus. /luHaMuKa BpamiaTeabHOrO JABMXKEHHS. MOMEHT CHIIbI, MOMEHT
MHEPLUMM M MOMEHT UMITyJbca. MOMEHT CHJIBI OTHOCUTEIBHO OCH. MOMEHT HuMIyJbca Tela
OTHOCUTENIHO OCH. YpaBHEHUE TWHAMUKHU BpaALIaTEIbHOTO ABUKEHUS TBEPJAOTO TejIa OTHOCUTEIHbHO
HEMOJBWXHOM ocHu. KuHeTnueckass SHEprusi BpalllalONIErocsl Tejla. 3aKOH COXPAaHEHWS MOMEHTa
HMITYJIbCA U €T0 CBSI3b C U30TPOIHOCTBHIO MPOCTPAHCTBA.

1.2.0ueprus. Pabora.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU

DHeprus Kak yHHBepcalbHas Mepa pa3InyHbIX (popm ABMKEHHS W B3aumojencTBus. Pabota
nepeMeHHol cuibl. Kunetnueckas SHEprus MEXaHUYECKOW CHUCTEMBI U €€ CBS3h C pad0TOM BHEIIHUX H
BHYTPEHHUX CHJI, TPUIIOKEHHBIX K CHCTEME.

[Tone xak ¢gopma MaTepuu, OCYHIECTBISIONIAS CHUIIOBOE B3aUMOJACHCTBHE MEXKIY YaCTHUIAMU
BemlecTBa. [loTeHIManbHas Y3HEPrus MaTEpPUAILHON TOYKM BO BHEIIHEM CUJIOBOM IIOJIE U €€ CBS3b C
CHJION, JEHCTBYIOUIEW Ha MaTepualbHyI0 TOuKy. [loHATHE O TrpaaueHTe CKAIAPHOH (QYHKUUU
koopauHar. Ilome wneHTpanbHbIX cwil. lloTeHIManbHas SHEPrusi CUCTEMBL. 3aKOH COXPAHEHUs
MEXaHWYEeCKOM »Hepruu. Jluccunaiusi 3HEpruv. 3aKOH COXPAHEHHUS M TPEBpAIICHUsI SHEPTUU Kak
MPOSIBJIEHUE HEYHWUYTOKMMOCTH MaTepuu M €€ ABWkKeHus. lIpuMeHeHue 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIPYTUX U HEYIPYTUX TEl.

1.3.PensatuBrcrckas MEXaHHUKa.

[Tpuniun otHocurenbHocTy ['anmunes. [IpeoOpasoBanus ['anunes. HennepuuanbHbele cCTEMBI
orcu€ta. Cunbel mHepuuu. Cuna Kopuonuca. 3aKOHBI COXPAHEHUS B HEHUHEPIMAIBHBIX CHCTEMax
OTCU€Ta.

[IpuHIMIT OTHOCUTEIBHOCTH B PEIATUBUCTCKONM MexaHuke. [locTynaTel cienuanibHOW TeOpUr
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otHocuTenbHOCTH. [Ipeobpa3zoBanue Jlopenua. [lonstue omqHoBpeMeHHOCTH. OTHOCUTENBHOCTD JTUH
U MPOMEXYTKOB BpeMeHU. MIHTepBan MexXy COOBITUSIMU M €r0 MHBApPUAHTHOCTH MO OTHOIICHHUIO K
BBIOOPY MHEPIMATBHON CHCTEMBI OTCUETa KaK MPOSIBICHUE B3aWMOCBSI3M MPOCTPAHCTBA M BPEMEHHU.
PensTuBUCTCKHMIT 3aKOH CIIOXKEHHS CKopocTeil. PenmaruBucrckuii ummynabec. OCHOBHOM 3aKOH
PENATUBUCTCKOM ITMHAMHMKU MAaTEPUAIbHOW TOYKHU. PEIATUBUCTCKOE BBIPAXKECHHUE IUII KMHETHYECKOU
SHepruu. B3anMocCBs3b Macchl U PHEPTUU. DHEPrusi CBI3U cUCTEMbl. COOTHOIIECHUE MEXIY MOJTHOU
SHEpPTUEe W HUMITYJIbCOM YacTUIbl. ['paHULBI TPUMEHUMOCTH KJIACCHUYECKOM (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DyieMeHTBl MEXaHUKH CIUTIOIIHBIX CPE/I.

OOmme CBOMCTBAa JKUIKOCTH W Ta3a. YpPaBHCHHE PABHOBECHS W JIBHDKCHHS IKUIKOCTH.
Wneanbuas xxuakocts. ['mapocTatuka HecokuMaeMoi KuAKOCTH. CTallMOHApHOE TEUYECHHE HACAIbHOU
KUJIKOCTH. Y paBHEeHHE bepHysuin.

Bszkas sxuakocts. Cuibl BHyTpeHHero TpeHus. CTalMOHapHOE TEUYEHHE BSA3KOW >KUKOCTH.
OGopmyna Ilyazeinsa. @Popmyna Crokca. ['mapogmHamMuyeckass HEYCTOMYMBOCTh. llonsATtne o
TypOyJneHTHOCTH. J|BH)KEHUE TEl B )KUIKOCTSX U Ta3ax.

WneansHo ynpyroe teno. Ynpyrue nepopmanuu u HanpspkeHus. 3akoH ['yka. [limactuueckue
nedpopmaruu. [Ipeaen mpoIHOCTH.

1.5. T'apmoHnYeckue KoaeOaHus U BOJHBI.

Konebanus. Mexannueckue koneOanus. KnuHemaTHdeckne XapaKTEpPHUCTUKH TapMOHHYECKHX
konebanuii. JluddepeHmanpHoe ypaBHEHHE TapMOHHYECKUX KoyieOanui. [IpykuHHbBIN, HU3ndecKuit
U MaTeMaTUYeCKH MasTHUKUA. DHEpPrus rapMOHHYECKHX Kojebanui. ClI0O)KEHHE TapMOHUYECKUX
KOJIeOAaHWUW OJHOTO HANpaBJICHWS W OJWHAKOBOW YacTOThl. buenms. ClokeHHS B3aUMHO
NEePIEeHANKYISIpHBIX KoneOanuil. J(uddepeHimanbHoe ypaBHEHHE 3aTyXaloUIMX KOJIeOaHMH U €ero
pemenue. JluddepennuanbHoe ypaBHEHNE BEIHYKICHHBIX KosieOanuid. [TonsTHe 0 pe3oHaHce.

Mexanu3m 00pa3oBaHMs MEXaHWYECKHX BOJH B ymnpyroi cpene. [IpogosibHble U monepeyHbe
BosTHBL. CuHycOUaIbHbIE (TapMOHUYECKHE) BOJHBL. YpaBHEHHE Oeryiieid BOJIHBL. JllMHA BOJIHBI U
BOJIHOBOE 4Hci0. BonmHoBoe ypaBHeHue. a3oBasg CKOpOCTb. ODHEprusi BoiHBL. Bekrtop VYmosa.
BonHoBoit naket. I'pynnoBas ckopoctsb. KorepeHTHOCTb.

Wutepdepennus BoinH. OOpa3oBaHUE CTOSIYUX BOJIH. Y PaBHEHUE CTOSIUCH BOJHBI U €T0 aHAIN3.

Pa3nea 2. Moaekynsipuasi pu3nka 1 TepMOIMHAMHKA

Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HAaBBIKOB (PM3UYECKOTO HCCIIeI0BaHus,
Ha OCHOBE 3HaHMH ()yHJaMEHTAIbHBIX 3aKOHOB MOJIEKYJISIpPHOU (PM3UKU U TEPMOJAUHAMUKH.

3agauu — Hay4YUTh CTYJEHTA BJIAJICTh METOAAMHU PEILICHUs 3a]1a4 [0 TaHHOMY pa3jeny (QU3UKH.

ITepedyeHb y4eOHBIX 3JIEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.

TepMoAMHAMUYECKHI U CTATUCTUYECKUI METO/IbI UCCIIEI0BaHUs. MaKkpOCKOIIMYECKOE COCTOSTHUE.
MaxkpocKkonr4YecKre MapaMeTpbl Kak CPeTHUE 3HAYCHMSL.

W3onporneccel M 3aKOHOMEPHOCTH MX MpOTeKaHHs. AOCOIIOTHAs TeMmepaTypHas IIKaia.
VYpasnenue Knanelipona-Meneneesa.

Mogens wupeanbHOro rasa. BbIBog ypaBHEHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUH
WJIeaJIbHBIX Ta30B JJIsI JABJIICHUS U €r0 CpaBHEHHE ¢ ypaBHeHHeM Knaneiipona-MenzaeneeBa. Cpenusis
KMHETUYECKasi 3HEPrus MOJIEKyJd. MOJeKyIsipHO-KMHETUYECKOE TOJKOBAaHUE TEPMOJANHAMUYECKON
TEMIIEPaTypBbl.

3akoH MakcBesuia UIsl paclpeeIeHusl MOJIEKYNl UAEANbHOIO ra3a M0 CKOPOCTSM M SHEPIUSM
TEIUIOBOrO JBIKeHus. bapomerpuueckas ¢opmyna. 3akoH bonbliMaHa 1S pacnpeeneHus 4acTUll BO
BHEIITHEM MOTEHIUAILHOM Toj1e. CpejHee YnCIIO CTOIKHOBEHUN U Cpe/IHss JJIMHA CBOOOAHOTO mpobera
MOJIEKYI.

SBnenus nepenoca. Auddysus. Koapounuent nupdysun. Auddysus B razax, KUIKOCTIX U
TBEPABIX Tenax. TermnonpoBoaHocTh. Koadduuuent termnonporognoctu. TeMneparyponpoBOAHOCTb.
Bsizkocts. Koa¢unueHTs! BA3KOCTH ra30B U KUIKOCTEH.

Yucno creneHedl cBOOOABI MOJIEKYJBI. 3aKOH PAaBHOMEPHOTO paCHpENeNICHUs SHEPTHH 10
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cTerneHs M cBOOO/bI MOJIEKyJ. BHyTpeHHsAs sHeprusi uiaeanpHoro raza. Pabora rasa mpu M3MEHEHUHU
ero oowéma. KommuectBo termnoTsl. Termoémkocth. [lepBoe Hawamo tepmoauHaMuku. [IpuMmeneHue
NEPBOTO Havajga TEPMOAMHAMUKHM K HM30IpoleccaM U aauabaTHOMY MpOILECCy HICATbHOrO Tasa.
3aBUCHMOCTD TEMJIOEMKOCTH UACAIBHOIO ra3a OT BUJA IpoLecca.

2.2. TepmoauHamuka.

OO6parumbie 1 HeoOpaTumble mporecchl. Kpyrosoit mporecc (nuki). TemmoBbie aABUTATENH U
xonoaunbHble MamuHel. [{ukn Kapao u ero KIIJ[. Bropoe Hayano tepmonunamuku. HezaBucumoctsb
KITJI nmukna KapHo ot mpuponabl pabodero Tema. DHTPONHUS. DHTPOIHUS HACATHHOTO TOJKOBAHUE
BTOPOT0 Haydaja TEPMOJUHAMUKH.

PeanpHble Ta3pl. Cuibl M MOTEHUMAIbHAS SHEPTUs MEXMOJEKYISIPHOTO B3aMMOJEHCTBHUS.
VYpasHeHnue Ban-nep-Baanbsca. 3orepmel Ban-aep-Baainsca.

TepmoanHaMuKa MOBEPXHOCTH paszzena AByX cpeld. [loBepXHOCTHAsl sHEPrus U HATSKEHHE B
xuakoctax. CmaunBanue. J[aBneHue noJ MICKPUBIEHHOM MOBEPXHOCTbHIO KUAKOCTH. KanumisipHOCTb.

®a3oBele npeBpanieHus. PazoBbie 1uarpaMmbl. Kputnueckoe cocTostHUE.

Kunkue KpucTamibl.

Pa3nen 3. DaekTpudecTBo

Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HAaBBIKOB (PM3UYECKOTO HCCIIeI0BaHUS,
Ha OCHOBE 3HaHMH ()yHJaMEHTAIbHbBIX 3aKOHOB AJIEKTPOCTATUKU U MMOCTOSTHHOTO TOKA.

3agayu — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILICHUs 3a]a4 [0 TaHHOMY pa3eny QU3UKH.

ITepedyeHb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1.2neKkTpocTaTuka.

3aKkOH  COXpaHEHMsI  IEKTPUYECKOro  3apsna.  OjekrTpuueckoe moie.  OCHOBHbIE
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOrO IMOJS — HAMpPSHKEHHOCTh M MoTeHuHal. Hanpsok€HHOCTh Kak
TPaJUEHT MOTEHIMaNA. PacyéTr aeKTpoCcTaTUUECKUX MOJIEH METOA0M cyneprno3unuu. [1oTok BekTopa
Hanpspk€éHHOcTU. Teopema Octporpanckoro-I'aycca it 3J€KTPOCTAaTUYECKOTO TOJS B BaKyyMe.
IIpumenenne teopembl Octporpaackoro-I'aycca k pacu€ry mossd. DJIEKTPUYECKOE I0JIE B BELIECTBE.
CBoOOIHBIE M CBA3aHHBbIE 3apsAbl B JUANEKTPUKAX. THUIBI JAUSJICKTPUKOB. OJEKTPOHHAs U
OpueHTalMoHHas nosispusanus. [lonspusoBaHHOCTh. U3neKTprUUecKas BOCIPUUMYUBOCTD BEIIECTBA.
DnekTpruyeckoe cMmenieHue. Juanexkrpudyeckas NpoOHUIIAEMOCTh cpeibl. Bbrunciienre HanpsyKEHHOCTH
noJist B ANAJIEKTpUKe. CErHeTORIEKTPUKH. DIEKTPETHI.

[IpoBomHMKM B 3nekTpuuyeckoM mnosie. llose BHyTpM NpPOBOJHHMKA My €ro IMOBEPXHOCTH.
Pacnipenenenue 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTh YEIMHEHHOTO INPOBOJHUKA. B3anmuas
€MKOCTh JBYX NPOBOAHMKOB. KOHIEHCAaTOpbl. DHEPrus 3apsKEHHBIX MPOBOJHHKA, KOHAEHCATOpa U
CHCTEMBbI IPOBOJHUKOB. DHEPTHsl AIEKTpOCcTaTHUECKOro Nojst. O0bEMHAs MJIOTHOCTH SHEPTUH.

3.2.J1oCTOSTHHBIN AIEKTPUUECKUNA TOK.

IIOCTOSIHHBIM  JNEKTPUYECKUH TOK, €r0 XapakTEPUCTUKH U YCIOBUA CYIIECTBOBAHMS.
Krnaccuueckast aeKTpoHHAsi TEOPHS AJIEKTPONPOBOJIHOCTH METAJUIOB M €€ OMNbITHbIE 0OOCHOBAHUS.
BeiBog 3akona Oma B auddepeHumanbHoil ¢GopMe U3 SJICKTPOHHBIX MPEACTABICHUNA. 3aKoH
Bunemana-®panna. 3akon Oma B uHTErpaibHOi Gopme. Pa3HOCTH MOTEHIIMATIOB, SJEKTPOABIKYIIAS
cuna, HamnpsbkeHue. 3akoHbl Kupxroga. 3akon JDxoymns-JleHna. DiekTpuueckuil TOK B BaKyyMe.
PabGora BBIXONIA SJIEKTPOHOB W3 MeTaia. TepMO3JIEKTpoHHas SMuccHs. Tok B razax. [lmasma.
DNEKTPONPOBOAHOCTh  JJEKTPOIUTOB. 3akoHbl dapaznes. ODNEKTpPOIM3 M €ro IMPUMEHEHHE.
Tepmoanexktpuueckue siBieHus. KoHTakTHas pa3HOCTh MOTEHIMAIOB.

Pa3znen 4. Maruerusm

Henu - npuoOpeTeHne TEOPETHUSCKUX U MPAKTUISCKUX HABBIKOB (PU3MUYECKOTO HCCIICTOBAHUS,
Ha OCHOBE 3HaHMN (PyHIaMEHTaJIbHBIX 3aKOHOB AJIEKTPOMAarHeTu3ma.

3agauu — HAyYUTh CTYJEHTA BJIAJICTh METOAAMH PEIICHUS 33a4 [0 TaHHOMY pa3aeny (GU3UKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

4.1.251€KTpOMarHeTusm.

MaruuTHOe noJjie. MaruuTHas MHAYKIUS. 3akoH Amniepa. MarauTHoe noJie Toka. 3akoH buo-
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Capapa-Jlaniaca u ero npuMeHeHUe K pacu€Ty MarHUTHOTO MOJs. MarHUTHOE 110J1€ MPSIMOJIMHENHOTO
MIPOBOJIHMKA C TOKOM. MarHuTtHoe moJjie KpyroBoro TOKAa. MarHUTHbBII MOMEHT BUTKA C TOKOM.
BuxpeBoii XapakTep MarHUTHOTO IOJIA. 3aKOH IIOJIHOIO TOKa (LMPKYJALMS BEKTOpa MarHUTHOM
WHIYKIUH) JUISI MarHUTHOTO TIOJISl B BAKYyM€ U €r0 MPUMEHEHHE K pacy€Ty MarHUTHOTO MOJIsl TOpOuaa
U JUIMHHOTO cojieHouza. JlelicTBMe MarHMTHOro mojisi Ha JBWxKymwuiics 3apsna. Cuna JlopeHua.
JIBrb>KeHUE 3apsKEHHBIX YAacTUI] B MArHUTHOM Tosie. [IpuHIuUN OelCTBUS UKIMYECKUX YCKOPUTENEH
3apspkeHHBIX yacTull. O¢dext Xomra. MI'JI-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM TOJe€.
MarnuThsbiii notok. Teopema Octporpaackoro-I'aycca. Pabora nepemernieHus mpoBOAHUKA  KOHTYpa
C TOKOM B MarHUTHOM IIO0JIE.

MaruutHoe 1mOn€e B BemecTBe. MAarHUTHbIE MOMEHTBI AaTOMOB. THUIIBI MAarHETHKOB.
HamarunuenHocts. MHMKpO M Makpo TOKM. OJIeMEHTapHas TEOpHUs [ua- W I[apaMarHerusma.
MarnuTHas BOCOIPUMMYHMBOCTh BEIIECTBA M €€ 3aBUCUMOCTb OT TEMIEPATYphl. 3aKOH IOJHOTO TOKa
JUIs. MarHUTHOTO TOJIsL B BellecTBe. HanpsskeHHOCTh MarHUTHOTO 1oJisl. MarHuTHas IPOHULIAEMOCTD
cpeasl. @eppomarnetuk. OnbiTel CToneToBa. KpuBas HamarHuumMBaHusl. MarHUTHBIA THCTEpPE3UC.
Touka Kropu. JTomensl. CiuHoBasi mpupojaa peppoMarueTusma.

4.2. DneKTpOMarHuTHasi MHAYKIHUS U IEPEMEHHBIN TOK.

SBnenune snexkTpoMarHUTHOM uUHAYKuMM (onbiTel @apazest). [lpaBuno Jlenma. 3akon
JJEKTPOMArHUTHOM MHIYKIMM M €ro BbIBOJ M3 3aKOHAa COXpPaHEHHs »HHepruu. SBieHue
caMOMHAYKIMU. MHAYKTUBHOCTE. TOKM IpM 3aMbIKaHUK W pa3MbIKaHUM LENU. SIBIIEHUE B3aWMMHOM
MHAYKIUHU. B3auMHas HMHIYKTUBHOCTb. OHEpPrusi CUCTEMBbI IMPOBOJHUKOB € TOKOM. OO0bEMHas
IJIOTHOCTH SHEPTUU MarHuTHOro nouis. Llenu nepemeHHOro Toka.

OcHoBbI Teopur MakcBeia sl AJEeKTPOMarHUTHOTO noJjisi. BuxpeBoe anekrpudeckoe nose. Tok
CMeIleHus1. Y paBHeHHs1 MakcBeia A1 3JIeKTPOMAarHUTHOTO TIOJISL B MHTETpabHOM (hopme.

["apMoHMUecKre 3JIeKTPOMAarHUTHBIE KoyieOaHUsl U uX xapaktepucTuku. uddepennuansnoe
ypaBHEHHE DJIEKTPOMATHUTHBIX KOJeOaHWN. DJIEKTPUUECKUH KoyieOaTeNnbHbI KOHTYp. OHEeprus
AJICKTPOMArHUTHBIX KojeOanuii. JuddepennmansHoe ypaBHEHUE SJIEKTPOMArHUTHBIX KOJEOaHWN W
ero pemenue. JluddepeHnnaabHOe ypaBHEHHE BBIHYKACHHBIX KOJIEOAaHMH M €ro pelieHHe.
Awmruityna u (pa3a BEIHYKJICHHBIX KoyieOaHuii. Pe3onaHnc.

OnexkTpoMarHuTHblE BOJHBL. (OCHOBHBIE CBOMCTBAa 3JIEKTPOMAarHUTHHIX BOJIH. BonHoBoE
ypaBHEHUE. DHEPTHS AINEKTPOMAarHUTHBIX BOJIH. [loTok sHeprun. Bektop YmoBa-IloitHTHHTA.

Paszgea 5. OnTuka. KBanroBas ¢pusuka

esn - mproOpeTeHne TEOPETHUECKUX U MPAKTUIECKUX HABBIKOB (PU3UUECKOTO MCCIIEIOBAHUS,
Ha OCHOBE 3HAHUH (yHJAMEHTAIBHBIX 3aKOHOB ONTHUKH U KBAHTOBOI (PU3UKU.

3agaum — Hay4uTh CTYJEHTA BIaJIeTh METOJJAaMH PELLICHHS 3a/1a4 110 JAHHOMY pa3feny (U3MKH.

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

5.1.BonnoBas onrtuka.

HNurtepdepeniusa cBera. KOrepeHTHOCT U MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Pacuér
UHTEP(PEPEHIIMOHHONW KapTUHBI OT JBYX KOTEPEHTHBIX MCTOYHHKOB. OnNTHYECKas IJIMHA MYTH.
HNHuTepdepentus cBeTa B TOHKUX IJIeHKaX. HTephepoMeTphl.

Hudpakuus ceera. [Ipunnun I'oiirenca-®penens. Meton 3o @penenst. [Ipsamonnneiinoe
pacnipocTtpanenue cBeta. Judpaknus DpeHens Ha KPYyrJIoM OTBepCTUH M aucke. Judpakuus
@paynrodepa Ha OAHONH wIenTM W JUPPAaKUMOHHOW permérke. Paspematomas crnocoOHOCTb
ONTHYECKUX MPUOOPOB.

Hudpakuuss Ha mnpoctpaHcTBeHHOH pemérke. Popmyna Bynega-bparra. IIpuauummn
rojorpaduu. MccnenoBanue cTpyKTypbl KPUCTAJLIOB.

OnTnuecku HeoAHOPOAHAs cpena. Jlucnepcus cBeta

Pacnpoctpanenue cBeta B BemiecTBe. ONTUYECKU HEOAHOPOAHAs cpena. Jlucnepcus cperta.
O6nactu HOpMaJIBHON M AaHOMAJIBHOM JUCTIepCUU. DIIEKTPOHHAs TEOPHS TUCTIEPCUU CBETA.

[Tormomenwue ceeta. Dpdext Homnepa. M3nyuenue Basunosa-Ueperkona.

ITonspuzanus ceera. EcTecTBEHHBIM W MOJSpU30BaHHBIA CBeT. llomspusanus csera npu
oTpaxkeHuHu. 3akoH bprocrepa. J[BoiiHoe nyuenpenomienue. OIHOOCHbIE KpucTauibl. [lonsiponasl u
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MOJIIpU3aLlMOHHbIE IPU3MBI. 3aKOH Maitoca.
5.2.KanToBas ¢usuka.

TenmoBoe wu3myuenue. Yépuoe Ttenmo. 3akoH Kupxroda. 3akon Credana-bonbimana.
Pacnipenenenue sHepruu B ciekTpe aOCOMIOTHO 4€pHOTO Tena. 3akoH cMmeimieHus Buna. KBantoBas
runote3a u Gopmyna [lnanka. Ontuueckas nupomerpus. Buemrnuii GpoTosddekT u ero 3akoHbI.
®dotoHbl. YpaBHeHHE OWHINTEWHA it BHemHero (orosddexra. Macca u umnynasc ¢GOTOHA.
Hasnenue cBera. OnbiTel JleOeneBa. KBaHTOBOE M BOTHOBOE OOBsICHEHUE NaBiIeHUS cBeTa. DPPexT
KomnroHa. /[namekTndeckoe eJUHCTBO KOPITYCKYJISIPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMarHUTHOTO
U3ITy4EHUS.

OnbiTHOE 00OCHOBaHME KOPIYCKYJSPHO-BOJIHOBOTO Jyalii3Ma CBOWCTB BELIECTBA.
®opmyna ne bpoitna. CooTHolleHHE HEONPENeaEHHOCTE Kak MPOSIBICHUE KOPITYCKYISPHO-
BOJIHOBOT'O JyaJU3Ma CBOWCTB MaTEpUH.

BonnoBast QyHkius u e€ cratucTuyeckuil cMpicia. OrpaHMUYEHHOCTh MEXaHHYECKOTrO
nerepMuHu3Ma. [IpyUHIMO OPUYMHHOCTH B KBAHTOBOM MeXaHMKe. (CTallMOHAapHBIE COCTOSHHUSL.
VYpaaenne Illpémunrepa ans cranuoHapHBIX cocrosHU. CBoOomHas uactuna. TyHHETbHBIN
¢ dexr.

Yactuiia B 0IHOMEPHOM NPSAMOYTOJBHOM «IIOTEHLIHAIbHON AMe». KBaHTOBaHME SHEpruu u
MMIYJIbCa YaCTUIbI. ' apMOHMYECKUI OCIIMILISTOP.

Pazngen 6. ®usnka atoMa, aTOMHOIO SIIPA U 3JIEMEHTAPHBIX YACTHIL

Iesn - mproOpeTeHne TEOPETHUECKUX U MPAKTUIECKUX HABBIKOB (PU3UUECKOTO MCCIIEIOBAHUS,
Ha OCHOBE 3HaHUH (yHIaMEHTAIbHBIX 3aKOHOB (PM3UKHU aTOMa U aTOMHOTO SIpa.

3agauyu — HaAy4IUTh CTYJEHTA BJIAJICTh METOJAAMH PEIICHUs 33a]a4 [0 TaHHOMY pa3aeny (QU3UKH.

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

6.1.Atom.

Crpoenune aroma. OmbiThl Pesepdopna. Jluneriwateie cnexktpsl atomoB. Iloctynmater bopa.
Bonopononono6usie arombl. OnbiT @panka u ['epua.

OmnbiT ITepna u I'epnaxa. CnuH snekTpoHa. CnuHOBOE KBAaHTOBOE 4HMCIO0. DepMUOHBI U
6o3onbl. [Ipunuun Ilaymu. Pacmpenenenue 37eKTpOHOB B aromMe MO cocTOsSHUAM. lloHsTHE 00
SHEPreTUYECKUX YPOBHAX MosieKysl. CrekTpsl aToMOB M Moiiekyhd. [lornomenue, cnoHTaHHoe u
BBIHYXICHHOE n3inydeHus. [lonsatue o nasepe.

6.2. DneMeHTHI (U3UKH TBEPOTO Tela

®dazoBoe MPOCTPAHCTBO. DaeMeHTapHas siueiika. [InmotHocth cocTosiHui. [loHsITHE O KBAHTOBOM
cratuctuke bosze — OnnmTeitna. @oToHHBIH M (GOHOHHBIM ra3wl. PacmpeneneHue (HoHOHOB MO
sHeprusaM. TemnoéMkocTh KpucTaunueckoil pemérku. CeepxrekydecTb. [loHsATHE O KBaHTOBOM
cratuctuke ®epmu-/lupaka. Pacripenenenue 3J1eKTpOHOB MPOBOAMMOCTH B METAJLIE 110 SHEPTHAM ITPU
abcomoTHOM HyJe Ttemieparypsl. JHeprus Depmu. BramsHue Temmeparypbl Ha pacrpeneneHue
91EeKTPOHOB. YpoBeHb depMu. BHyTpeHHSs S3HEPrUs U TEIUIOEMKOCTD 3JIEKTPOHHOIO ra3a B METalle.
DNEKTPONPOBOAHOCTh METAIUIOB. CBEPXNPOBOAUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOJIHUKA.

OHepreTuyecKre 30HbI B Kpuctamuiax. PacnpeneneHue 31eKTpOHOB MO SHEPreTUYECKUM 30HaM.
BanenTtHas 30Ha ¥ 30Ha MPOBOAMMOCTH. MeTaslibl, UAJICKTPUKU U NOIYNpoBoaHUKU. CoOCTBeHHas
MIPOBOJUMOCTD  IMOJYNPOBOJHUKOB. KBazuuacTULbI — OJEKTPOHBI MPOBOAMMOCTH M JIBIPKHU.
O¢dextuBHas Macca 3JEKTpOHAa B KpHcTawe. lIpumecHas MPOBOAMMOCTH IOJIYIIPOBOJHUKOB.
DJIEKTPOHHBI M JIBIPOYHBIA TONYNPOBOAHUKK. KOHTakTHbIE siBIeHHS. KOHTaKT 3JE€KTPOHHOTO H
IBIPOYHOTO  TOJYNPOBOJHHMKA  (p-n—TIEPEeXOJ) W  €ro  BOJBbT-aMIIEpHAsi  XapaKTEPUCTHKA.
DOTOINEKTPUUECKHUE SBJICHUS B OJIYNPOBOAHUKAX. JIFOMUHECHEHIINS TBEPIBIX TEI.

6.3. ATomHOE s11pO.

3apsa, pa3Mep U Macca aTOMHOrO siapa. MaccoBoe U 3apsiioBoe yuciaa. MOMEHT ummylibca
a1pa 1 ero MarHuTHbIA MomeHT. CocraB siipa. Hykionsl. BzaumonelicTBue HyKJIOHOB U IOHSTHE O
CBOMCTBAX U MPUPOJE sAEPHBIX cuil. JleheKT Macchl U SHEPTrHs CBS3U Apa.

3aKOHOMEPHOCTH U MPOUCXOXKIeHHEe anb(da-, OeTa- W TaMMa-H3JIyueHUHl aTOMHBIX sJep.
SAnepHble peakuMM M 3aKOHBI cOXpaHeHus. Peakuus nenenus spep. llenmHas peakuust neneHus.
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[Tonatue o snepHoil sHepretuke. Peakums cuHTe3a artomHbIX saep. [IpoGiema ympaBiseMbIx
TEPMOSIIEPHBIX PEAKITUH.

6.4.OnemMeHTapHbIe YacTUIBI U (PU3HUECKas KapTHHA MUPA.

BemectBo u nmose. Mepapxust cTpykTyp mMarepuu. YacTUIbl 1 aHTHYACTHUIBI. DJIEMEHTapHbIE
gactuibl. KBapkw, JIeNTOHBI ¥ KBaHTHI. YeThlpe Ta (yHIaMEHTAIBHBIX B3aUMOJACHCTBHIA: CUITBHEIE,
AJICKTPOMArHUTHBIE, Clla0ble W TPaBUTALIMOHHBIE. ANPOHBL. fapa aroMoB. ATOMBI. MOJEKYIIBI.
MakpOoCKONMYECKHE COCTOSIHUSL BELIECTBA: Ta3bl, JKUAKOCTH, IUIa3ma, TBEpAbIE Tena. [lnaHeTsl.
3BE3/b1. BemecTBoO B AKCTpeMalibHBIX YCIOBHSX: O€lble KapIuKU, HEUTPOHHbIE 3BE3/1bI, YEPHBIE JIBIPHI.
lanaktuku.

5. OI[CHO‘IHI)IQ MaTepuajJbl N0 TUCHUILJIMHE
OLIGHO‘-IHBIG MaTCpHraJibl IO JUCHUIIIMHE NPCACTABJICHBI B BUC (bOHI[a OLICHOYHLIX CPCACTB.
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6. MaTrepnaibHO-TEXHUYECKOE H YU4eOHO-MeTOoANYeCcKoe obecrevdeHue 1 CUNIITUHbI

6.1 [lepeyeHb y4e6HO-METOAUYECKOTO0 O6ecrieYeHH M0 AUCHHUIIMHE

ABTOp, Ha3BaHUE, MECTO U3JAaHUS, U3JATEIbCTBO, [0/l U3AHMS, KOJIMYECTBO CTPAHUIL, PEKUM
JIOCTyTia

CDI/I3I/IK8.I MGTOI[I/I‘IGCKI/IG yKaSaHI/IH 110 HBY‘{GHI/IIO JOUCHUIIJINHBI 1 3a1aHUS JISA HpOBGpO‘IHOﬁ
pabotsl / PI'YHX; Coct.k.T.H., notieHt I'.I'. Pamazanosa —M., 2023. 34 c.

! https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Met%20Pu3nka%2006

ak%201mxenepos2023.pdf

®dusnka. M3yyenne cBoOOAHBIX KojeOaHuil npyxkuHHOro mastHuka. / PI'YHX; Cocrt. k.T.H.,
, |JoueHT I'.I". PamazanoBa — M.,2023. 16c.

https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/J1a6.pa6.3%206ax%2

Ouror.pdf

®usuka. M3ydyeHue BpalllaTeIbHOTO JBWXKEHHS TBEPJOTO Tella U OINpeJeleHHe MOMEHTa HHEpUUU
3 maxosuka / PI'YHX; Cocr. k.T.H., noueHt I'.I'. Pama3anoBa — M, 2023. 20 c.

https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/J1a6.pab.2_%206ak%

20utor.pdf

@wuszuka. Omnpenenenue oTHomieHUS TemoeMkocTH Cp/Cv MeTogoM aauadaTuyecKoro
4 |Dacimpenus. / PIT'YHX; Cocr. k.1.H., nortert I'.I'. Pamasanosa — M.,2023. 16c.

https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/J1a6.%20pa6.%208%

20%20%206ax%20uTor.pdf

®usnka. U3mepenne temmneparypst Tepmomnapoii / PIYHX; Cocr. k.T.H., gouent I'.I'. PamazanoBa—
5 M., 2023.14c.

https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/J1adopatopHast%20%20padot

a%?2014 Oak.pdf

®usuka. M3yuenne nenu nepemenHoro toka. / PIYHX; Cocrt. x.1.H., monient I'.I". Pama3anoBa
6 | M.,2023.

13c.https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/J1a6.%20pab6.12

%20%20%20%200ax%20urtor.pdf

Ousuka. Onpenenenne uHAykTHBHOCTH Karymku. / PI'YHX; Coct. x.1.H.,, moment I.I.
7 PamazanoBa— M.,2023. 18c.

https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/J1a6.pad. 34%20 6a

K%20uTor.pdf

Ousnka. OnpejeneHre KOHIEHTPAIMM pacTBOpa caxapa IO YIUIy BpAIICHUS IUIOCKOCTH
g | MOTAPU3AIMHU CBETA. / PI'YHX; Cocr. k.T.H., noutert I'.I'. Pamazanosa — M., 2023. 17c.

https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/J1a6.pa6. 26%2006ak

%?20uTor.pdf

Ouzuka. OnpeneneHue TOPU3OHTAIBLHOM COCTaBIAIONICH BEKTOpa MAarHUTHOW HWHIYKIUU
g |MarHuTHOrO nous 3emimu. / PI'YHX; Cocr. k.T.H., joueHt I'.I". Pamazanosa — M.,2023. 15c.

https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/J1a6.%20pa6.%2033

%20%20%2006ak.pdf

®dusnka. OnpeneneHrne OCBEIMICHHOCTH MTOBEPXHOCTH C IIOMOIIBIO CEJICHOBOTO (hOTOIIEMEHTA.
10 /PT'YHX; Cocr. k.T.H., nouenrt I'.I'. Pamazanoa — M., 2023. 15c.

https://portfolio.reunh.ru/pluginfile.php/316448/mod resource/content/3/J1a6.%20%20pa6.%20
35%200ax%20urtor.pdf

11

®usmka. ['pamynpoBka MOHOXpOMATOpa W OMNpEACNICHHE JUIMH BOJH criekTpa raza. /PI'YHX;
Cocr. k.1.H., mouient I'.I'. Pamazanosa — M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/J1a6.pa.29%206ax%?2
0%20wuTtor.pdf
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https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/%D0%9C%D0%B5%D1%82%20%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B1%D0%B0%D0%BA%20%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B22023.pdf
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/%D0%9C%D0%B5%D1%82%20%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B1%D0%B0%D0%BA%20%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B22023.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1.3%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1.3%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1.2_%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1.2_%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.%208%20%20%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.%208%20%20%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/%D0%9B%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F%20%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%2014_%D0%B1%D0%B0%D0%BA.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/%D0%9B%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F%20%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%2014_%D0%B1%D0%B0%D0%BA.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.12%20%20%20%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.12%20%20%20%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1._34%20_%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1._34%20_%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1._26%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0%D0%B1._26%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.%2033%20%20%20%D0%B1%D0%B0%D0%BA.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%D1%80%D0%B0%D0%B1.%2033%20%20%20%D0%B1%D0%B0%D0%BA.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%20%D1%80%D0%B0%D0%B1.%2035%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%20%20%D1%80%D0%B0%D0%B1.%2035%20%D0%B1%D0%B0%D0%BA%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0.29%20%D0%B1%D0%B0%D0%BA%20%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/%D0%9B%D0%B0%D0%B1.%D1%80%D0%B0.29%20%D0%B1%D0%B0%D0%BA%20%20%D0%B8%D1%82%D0%BE%D0%B3.pdf
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®dusuka. Onpenenenue kodduimenta Bszkoctu kuakoctu merogom Crokca. /PI'YHX; Cocr.

K.T.H., noueHt I'.I'. Pama3zanoBa — M.,2023. 16c.

https://portfolio.reunh.ru/pluginfile.php/316411/mod resource/content/3/JIP6meronCrokca 6a

K.pdf

6.2 IlepeyeHb yueOHbBIX U3IaHUI, HEOOXOAUMBIX JIJI1 OCBOCHHS JUCUMILIUHBI

[TeyaTHbie yueOHBIC N3MaHMs B OMOIHOTEYHOM (HOHIE

ABTOp, Ha3BaHUE, MECTO U3IAHUS, U3ATEIbCTBO, F'OJl U3IaHUS, KOJIMYECTBO
CTpaHULL

KomnuectBo
IK3EMILISIPOB B
ouoInoTEKE

®dusuka: 500 ocHOBHBIX 3akoHOB u (opmyn / T.U.Tpodumosa. - 3-¢ uzn.,crep. - M.:
Bricor.mk., 2001. - 63c.

2

dusKKa IS CTPOMTENBHBIX U apXMTEKTYPHBIX BY30B : yue0.mocodue mis By30B /
0.K.Koctko. - Pocros u/]], : ®ennkc, 2004. - 508c.

2

dusuka: mMporpaMMa,MeTO/A.yKa3aHusi W KOHTPOJbHBIC 3aJaHus s BY30B /
B.®./ImurpueBa,B.A.Ps6oB,B.M.I'manckoit. - 4-¢ wusg.,mepepadb.m gom. - M.
Bricur.mik., 2007. - 126¢.

DJeKTpOHHBIE yueOHbIe U3JaHUS B AJIEKTPOHHO-O0nOmmoreunbix cucremax (9bC):

ABTOp, Ha3BaHMUE, MECTO MU3/IaHUsI, TOJT U3TaHMUS,
KOJIMYECTBO CTPAHUII

Ccpuika Ha yuebHoe nznanue B 9bC

OcHoBHas

I'paboBckuii, P.M. Kypc ¢usuku: yueOHOE
nocobue myis By3oB / P.M. I'paGoBckmit. — 13-¢
usn., crep. —Cankr-IlerepOypr: Jlanp, 2022. —

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

608 c. —ISBN 978-5-8114-9073-8. — TekcrT:
ANEKTPOHHBIH //JlaHb: AJIIEKTPOHHO-
6ubaMoTeYHas cucrema.

Cagennes, 11.B. COOpHUK BOMPOCOB U 3a/1a4 I10
obmei ¢uzuke: ydyeObHoe mocodue il By30B /
N.B. CasenbeB. — 10-e u3n., crep. — CaHKT-

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

[TerepOypr: Jlans, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Tekct : anekTpoHHBbI // JlaHb :
AJICKTPOHHO-OMOJIMOTEYHAS CCTEMA

JlononauTenbHas

Axkcenosa, E.H. Obmas ¢pusuka. Mexanuka (TJ1aBbI
Kypca): yueOH. mocob. [ DIeKTpoHHbIN pecypc] /

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

E.H. AkceHoBa. — 2-e u3a., ucnp. — CaHKT-
[TerepOypr: Jlans, 2018. — 128 c.

Axcenona, E.H. O6mas ¢pusuka. Konebanus u
BOJIHBI (TJIaBBI Kypca): yueOH. 1mocod.

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

[Onextponnslii pecypc] / E.H. Akcenosa. —2-¢
u31., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

Axkcenosa, E.H. Obmas ¢pusuka. TepmoauHamuka u
MoJIeKyJIsipHast (pusuka(riaaBel Kypcea): yueOH. moco0.

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

[DnexTpouHsblit pecypc] / E.H. Akcenosa. —2-¢
m3a., ucnp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

AxkcenoBa, E.H. O6mas ¢usuka. 1eKTpUIeCcTBO U
MarHeTusM (TJ1aBbI Kypca): yueOH. mocoo.

[DnexTponnslit pecypc] / E.H. Akcenosa. — 2-¢ http://e.lanbook.com/book/103059

u3a., uctp. — Cankr-IlerepOypr: Jlans, 2018. — 112
c.

13



https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/%D0%9B%D0%A06%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%A1%D1%82%D0%BE%D0%BA%D1%81%D0%B0_%D0%B1%D0%B0%D0%BA.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/%D0%9B%D0%A06%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%A1%D1%82%D0%BE%D0%BA%D1%81%D0%B0_%D0%B1%D0%B0%D0%BA.pdf
https://e.lanbook.com/book/184052
https://e.lanbook.com/book/187820
http://e.lanbook.com/book/103056
http://e.lanbook.com/book/103055
http://e.lanbook.com/book/103058
http://e.lanbook.com/book/103059

Axkcenosa, E.H. O6mas ¢pusuka. Ontuka(riasst
Kypca): yueOH. moco0. [ DIeKTpOHHBIN pecypc] /

5 E.H. AKceHoBa, — 2-¢ W31, uerp, — CankT- https://e.lanbook.com/book/103057
[letepOypr: Jlans, 2018. 76 c.
6.3 IlepeyeHbIJIEKTPOHHBIX00PA30BaTEJIbHBIXPECYPCOB
Ne DuieKTPOHHBII o0pa3oBarebublii | Jloctyn B DJOP (ceth UHTEpHET, JIOKAJIBLHAS CETh,
n/n pecype¢ ABTOPU30BAHHBII/CBOOOIHBIN 10CTYII
Iuxn BumeonexImii mo husuke
1 | ®dusnyeckas KapTHHA MHpa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [Ipumenenne  mepBoro  Hadana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMHKH K H30IPOIIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagmoaktuBHOCTE. Momenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | loctmxenus: Poccuu B mokopenuw | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienti-
KOCMOCa kosmosa
5 | OcHOBHBIE ¢dopmysel | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
Y METOANYECKHUE PEKOMEHIAlNH metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
[10 PEIICHMIO  3aiad  Ha OCHOBHI | Lermodinamiki
TEPMOJIMHAMUKHU
6 | CtpoeHue aTOMHOT'O spa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
SIepHbIC CUITBI yadernye-sily.html
7 | CkopocTe mpu mpsMoiimHerHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBMKeHHH Tena | ravnouskorennom-dvizhenii-tela
8 | dusmnueckue BEJIMYMHEL. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Usmepenue (usnueckux BenuuuH. | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
ToyHOCTH Y TIOTPEIIHOCTh
U3MEPEHUN
9 | CBoOonmubIE U BBIHYXKJIeHHBIC | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoseOanus kolebaniya
10 | Kunetuka n TMHaMKKa MaTepHaIbHOM http://botaniks.ru/videourokfizikal.
TOYKU
11 | OcHoBHOG  ypaBHEHHME  JMHAMHKH | http://botaniks.ru/videourokfizikall
BpALLATEIILHOTO JIBUKEHUS
12 | Tuapocratika 1 a3poCTaTrKa http://botaniks.ru/videourokfizikal7
13 | CrienmasbHast TeOprst OTHOCHTENIBHOCTH | http://botaniks.ru/videourokfizikal4
14 | Vimrmysec 1 SHEprusi B PEISITUBKICTCKON | http://botaniks.ru/videourokfizikal6

MCXaHHMKE

6.4 CoBpeMeHnHbIe IpoeccnoHaIbHbIE 0a3bl JAHHBIX, HH(POPMAILHOHHBIE CIPABOYHbIE CHCTEMBbI
U JINIIEeH3HOHHOE MPOrpaMMHOe o0ecreyeHmne

CoBpeMeHHbIe PO(ecCHOHAIbHBbIE 0a3bI JTaHHBIX

1. JloroBop o moakIrOYeHHWH K HannoHambHOM 3JIEKTPOHHON OMOJIMOTEKE M MPEIOCTaBICHUN
nocryma k o0bektaM HammonanpHO# anektponHoi 6ubnmoreku Nel01/HObB/0502-m1 ot 26.02.2020 5
JIET ¢ MPOJIOHTAIIEN
2. Cornamenue o OecruiaTHOM TecToBOM jaocTyrne kK Polpred.com. O630p CMU 27.04.2016
0eccpovHO
3. Cornamenue o GecruratHoM TectoBoM noctyne kK Polpred.com. O630p CMHU 02.03.2020
0eccpovHO
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https://e.lanbook.com/book/103057
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
http://botaniks.ru/videourokfizika1.
http://botaniks.ru/videourokfizika11
http://botaniks.ru/videourokfizika17
http://botaniks.ru/videourokfizika14
http://botaniks.ru/videourokfizika16

4. NudopmarmonHo-cipaBoyHast  cucrema «l'apant» — URL:  https:/www.garant.ru/
Nudopmanmonno-cnpaBouHas cucreMa Jlunensunonnsiit qorosop Ne 261709/0I1-2 ot 25.06.2021

5. «Koncynprant [Tmoc». — URL: http://www.consultant.ru/ cCBOOOAHBIN JOCTYII

6. DnexkTpoHHO-OMOMMoTeuHass cucrema  AgriLibhttp:/ebs.rgunh.ru/  (CBHAETENBCTBO O
rOCyJapCTBEHHOI peructpanuu 6a3sl qanHbIx Ne2014620472 ot 21.03.2014).

7. ®enepanpHblii  1eHTP  WHGOPMAIIMOHHO-00pa3oBaTtenbHbIX  pecypcoB. —  URL:
http://fcior.edu.ru/ cBoOGOHBII TOCTYIT

8. MexnyHapoaHass uwH(OOpPMAIMOHHAsT CHCTEMa 110 CEJIbCKOXO3SHCTBEHHBIM HayKaM |
texHonorusiM . — URL: https://agris.fao.org/agris-search/index.do cBo6oaHbIi HOCTYTT

9. Undopmarnmonnas cuctemMa «EnnHOe OKHO J0cTynma K 0Opa3oBaTEIbHBIM pecypcam». —
URL: http://window.edu.ru/cBo6oaHbIi qOCTYI

JocTyn K 3J1eKTPOHHOM HHGPOPMALMOHHO-00pa30BaTEeILHON cpeae, WHGOPMALMOHHO-
TeJIeKOMMYHHMKAIUOHHOM ceTu « AHTEepHeT»

1. Cucrema auctanimoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru  (cBOG0OIHO
pacCIpPOCTPaHsIEMOE)

2. [IpaBo wucnonws3oBanmst mporpamm it OBM  MirapolisHCM B coctaBe
(YHKIIMOHATBLHBIX OJIOKOB U MOAYyJeH: BupTyansHas koMHaTa.

3. WuHoBamnmonHas cuctemMa TeCTUPOBAaHUS — MpOrpaMMHOe obecriedeHre Ha miaaTdopme
1C (Jorosop Ne K/06/03 ot 13.06.2017). BeccpouHsilii.

4. OOpa3oBaTelnbHBII HMHTEPHET — ToOpTadl POCCHIICKOTO TOCyJapCTBEHHOTO arpapHOro

3209HOTO YHUBEpCHUTETa (CBUICTEIHCTBO O PETUCTPAIlMU CPENCTBa MacCOBbIX MH(popmarmm 1 Ne
®C77-51402 ot 19.10.2012).

JInueH3noHHOE U cBOOOITHO pacnpocTpaHsieMoe POrpaMMHoe o0ecrieyeHne

1. OpenOffice — cBOOOHBIN MaKeT OPUCHBIX MTPUIIOKEHUH (CBOOOHO paCIIPOCTPAHIEMOEC)

2. linuxmint.com https://linuxmint.com/ (CBOOOTHO pacrpoCTpaHIEMOE)

3. DnexktpoHHO-OMOMMoTeuHass  cucrema  AgriLibhttp:/ebs.rgunh.ru/  (CBHAETENBCTBO O
roCcylapcTBeHHOW peructpamuu 0a3pl  gaHHBIX Ne2014620472 ot 21.03.2014) coOGCTBEHHOCTH
YHUBEPCUTETA.

4. Opunnansuas crpanuna ®I'BOY BO «Poccuiickuii TrocyaapCTBEHHBIM YHUBEPCUTET
HapoHOTO X03s1cTBa nMeHn B.W. BepHaackoroy https://vk.com/rgunh (cBOOOAHO pacpocTpaHsIeMoe)

5. AnTHBUpycHOEe mporpammHoe obecneuenne Dr. WEB  DesktopSecuritySuite
(Cybnunensnonnsiii goropop Ne 13740 Ha mepemady HEMCKIIOYUTEIBHBIX MPaB Ha MPOTPaMMBbI st
3BM ot 01.07.2021).

6.5 IlepeyeHb yueOHBIX ayAUTOPHUIi, 000PYA10BAHMS U TEXHUYECKUX CPEICTB 00yUYeHU s

VYueOHass ayauTopus IJisl MPOBEACHUS JCKIMOHHBIX 3aHsaTHil | 143900, MockoBckas obnacTs, . banammxa, yi.
(motounas). Crienpamu3upoBaHHass MmeOenb, nocka Menosas, | FOnuyca ®@yunka 1.1, kad. 203

MEPCOHATBHBI KOMITBIOTEP B COOPKE C BBIXOJIOM B MHTEpHET, | [Inomanp nomerienus 75,7 KB. M.

MIPOEKTOP, SKpaH HACTECHHBIM. Ne o TexHMYecKoW HHBEeHTapu3auu 213, atax 2

VYuebHass aymuTopus JUIS 3aHATUN JieKOMoHHOro Tuma, | 143900, MockoBckas obnacTs, . banammxa, yi.
CEeMHMHAapCKOro Tuma (ceMHHaphl, TNpakTuueckue 3aHsTus, | FOmmyca @yunka n.1, kad. 208

MIPaKTUKYMBI, JabopaTopHble pPabOTHl, KOJUIOKBHYMBI), i | [Lmomanas momermenns 73,8 KB. M.

MIPOBEACHUS TPYIIOBBIX KOHCYIBTAMH W WHAWBHAYAIBHOMH | Ne 10 TEXHHYECKOW WHBEHTAapH3annu 224, sTax 2
paboTBl OOYYaBIIMXCS C TMEAArOTHYCCKUM W PabOTHHKAMH,
JUIA TIPOBEINCHMS  TEKYIIETO KOHTPOIS M IIPOMEXYTOYHOI
aTTEeCTaIlHH.

Criennanu3upoBaHHas MeOesb, Tocka MenoBas. JlabopaTopHeie
ycTaHOBKM:  «lI3yyeHWe  enmM  MEPEMCHHOTO  TOKay;
«OmnpeneneHve TOPU3OHTAJIBHOW  COCTABIAIOIIEH BEKTOpa
WHAYKIUH ~ MarHUTHOTO moisi  3emumy;  «OmpeneneHue
oTHomeHust — Termoemkocter  Cp/Cv Bo3myxa  MeETOZ.
annabdaTH4IecKoro pacimpeHis»; «l/3ydeHne BpariaTeirbHOTO
IBIDKCHUSI TBEPAOTO TelNa W OIpenesicHHe MOMEHTa WHEPLUU
MaxoBuKay; «l/3ydeHune CBOOOTHBIX KOJCOAHWI MPYKHHHOTO
MasTHHKa»; «l3MepeHue  TeMmmepaTtypbl — TEPMOIMAPOi»;
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«OmnpenencHrue WHAYKTUBHOCTH KaTymkm»; «OnpexneneHne
KOHIIGHTPAllMM caxapa 10 YAy BpalICHHS IUIOCKOCTH
nosipusanumny; «OnpeaencHue OCBEIIEHHOCTH TOBEPXHOCTHU C
MIOMOIIBIO  cesieHOBOro  (oroanmemMenTa»;  «['pagympoBka
MOHOXPOMATOpPAa U ONpeJeNCHHUE ATHH BOJIH CIIEKTPa ra3a

HOMCIIIGHI/IC JJIsL CaMOCTOSTEIILHOM paGOTLI. HepCOHaJ’ILHHe
KOMIIBOTEPLI B C60pK€ C BbBIXOJOM B MHTCPHCT.

143907, MockoBckas 06nacTh, T. banammxa, yi1. mocce
DHTY3UacTOB, 1. 50, YUTaILHBIN 321

Ilnomane nomemenust 497,4 kB. M.

Ne o TexHuueckoit nuBeHTapu3auuu 177, stax 1

HOMCIIIGHI/IC JJIs CaMOCTOSTEIIbHOMI pa60TLI.
CHCIII/I&HI/ISI/IpOBaHHaH M€6CJ'H), NEPCOHAJIbHBIC KOMIIBIOTCPLI B
c60pKe C BBIXOJIOM B UHTCPHECT.

143900, MockoBckas 0bnacTs, T. banammxa, yi1.
IOnnyca dyunka x.1, xkab. 320

Tlnomane nomemenus 49,7 KB. M.

Ne o TexHnueckoit nuBeHTapusauuu 313, atax 3

VYueOHas ayauTopus JUis YIeOHBIX 3aHATHH O0YYarOIIUXCs U3
yrciaa uHBAMHAO0B U yml ¢ OB3. Crenpanm3upoBaHHas MeOCb.
ABTOMATH3HMpOBaHHOE pabodyee MECTO Ui WHBAIHAAOB-
KOJIICOYHUKOB C KOPPEKIIMOHHON TEXHUKOW M MHIYKIIMOHHOM
cuctemoii DnCuc 290; ABTOMaTH3MpoOBaHHOE padodee MecTo
UIg  cHa0OBHIMMIMX W HE3PSYMX  TIONB30BAaTele  Co
CTalMoHapHBIM  BuaeoyBenmuwumrenemM OOnaCuc 29  ON;
ABTOMAaTH3MpPOBAaHHOE padouee MECTO sl CIa0OBHISIIUX U
HE3psSYMX MO0JIb30BaTes e ¢ MOPTATUBHBIM BUCOYBEIUUUTEIEM
OnCuc 207 CF; ABTOMAaTH3UPOBaHHOE pabovee MECTO IUIs
CTa0OBHIAINNX W HE3PSYUX IOJIb30BATEICH C YHUTAOLICH
MarmHod D1Cuc 207 CN;AnmapatHblii KOMILICKC ¢ QYHKIIUCH
BHICOYBEIIMUCHHUSI W YTCHUS I CIaOOBHIAMNX W HE3PSIINX
nonp3oBarener InCuc 207 OS.

143907, MockoBckast 0obmacTh, T. bamammxa, yi. mocce
DHTy31acToB, 1. 50, kab. 105

TInomane nomemnienus 52,8 KB. M.

Ne o TexHUYeCcKoW MHBEeHTapu3auu 116, atax 1
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICIIEI'O OBPASOBAHMA
MUMHUCTEPCTBA CEJIbBCKOI'O XO3HUCTBA POCCUUCKOU OEJJEPALINN

«POCCUMUCKHA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOTHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAJICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/1 OLIECHOYHBIX CPEACTB Il NPOBEACHNS TEKYLIEro KOHTPOJISA U MPOMEKYTOUYHOM
arrecTanuu ody4awumxces no aucuummne Ousnka

Hanpagsnenue noarorosku 20.03.01 TexHocdepHas 6e30macHOCTh
Hanpasnennocts (mpoduiis) nporpammel  TexHochepHas 6€30MacHOCTh
Kpanudukanus bakanasp

dopma 00ydeHUST OUHAS, OUHO- 3204HAS, 320YHAS

bamammxa 2026 r.
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1.0nucanue nokasarteJeil 1 KpuTepreB OLCHUBAHNS IJIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHHUsI 110 Y4eOHOMH TUCIUIINHE

Komnerenunus Nuauxkarop HauMeHnoBanue
c¢OopMHPOBAHHOCTH YpoBeHb 0cBOCHUS I[lnannpyemMble pe3yabTaThbl 00y4eHUsI OIEHOYHOI'0
KOMIIeTeHIN i cpeacrBa
OIIK-1. CnocobeH | 3HaTh: byHIaMeHTaIbHBIE 3HATh: MHHHUMAJIbHO JIOMYCTHMBIA ypoBeHb | OTuer 1o nab. padore
pemars THIIOBBIE | 3aKOHBI Q)HSI/IKI/I, B T.4Y. 3HaHI/If/’I, A0IyIICHO MHOT'O HCFPY6BIX OLINOOK C06CCCI[0B3HI/IC
yMeTI)Z MMPOACMOHCTPHUPOBAHLBL OCHOBHBEIC TCCT

3aJa4n
po¢eCCHOHAIIbH
Ol JeATeIbHOCTH
Ha OCHOBE
OCHOBHEIX
3aKOHOB
MaTeMaTU4YECKHUX
M  €CTSCTBEHHBLIX
HayK c
MIPUMEHEHUEM
nH(OPMAIIMOHHO-
KOMMYHUKAITMOHH
BIX TEXHOJIOTHH.

(du3nyecKre OCHOBBI MEXAaHHKH;
MOJICKYJIIPHYIO [1)76370:9% u
TEPMOJUHAMUKY, DIEKTPUYECTBO
¥ MarHeTHU3M, OINTHKY, aTOMHYIO

YMEHUS, PELICHBI TUIIOBBIE 3aJa4l ¢ HErPyOBIMHU
OIIMOKAaMH, BBIIOIHEHBI BCE 3aJaHUsI, HO HE B
IIOJIHOM 00BEME

BJafeTb:  UMeeTcs

MUHUMAJIBHBIA ~ HA0Op

Kontponbnas pabora
Pedepar

W SZEPHYIO (PH3HKY; OCHOBHBIC IToporosbiii HABBIKOB ISl pEIIeHHs CTaHJAPTHBIX 3afad C
3aKOHBI €CTECTBEHHOHAYYHBIX | (yA0BJIETBOPHUTEILHO) HEKOTOPHIMH HEOHeTAMH
JUCUUILUINH JUIS pemeHus
CTaHIAPTHBIX 3a1a4 B
COOTBETCTBUU C
HAIPaBJIEHHOCTHIO
npodeccroHabHOM
JIESITEIILHOCTH.
YMeTs: HUCTIOJIb30BAaTh 3Haer TBepAO: YpOBEHb 3HaHWH B oOBeMme, | OTder Mo 1ab. padote
(bI/ISI/ILIeCKI/Ie 3aKOHBI IS COOTBCTCTBYIOIIIEM nporpaMmme IIOATOTOBKH, C06CCCI[0B3HI/IC
peleH s 3amau B JIOTTYIIIEHO HECKOJIEKO HETPYOBIX OIIMOOK Tect
PO eCCHOHATBHOI YMeeT yBepeHHO: TpojieMOHCTpHUpoBaHbl Bce | KoHTpoisHas pabota
JIeATETbHOCTIL, TPOBOIHTH TpoasuuyTHiii OCHOBHBIE yMEHUS, pelleHbl Bce OCHOBHBIE | Pedepar

3aJla4yd C HErpyObIMH OIIMOKAMH, BBITIOJHEHBI
SKCIIEpUMEHTAJIbHBIE (xopoo)

BCE 3aJ]aHusl B MOJHOM 00BEME, HO HEKOTOPHIE C
HUCCIICIOBAHUS Hel0UeTaMuL.

Bnaneer yBepeHHO: TPOAEMOHCTPUPOBAHBI

0a30Bble HABBIKM TPH PEIICHUW CTaHJapTHBIX

3aJ1a4 ¢ HEKOTOPBIMH HEJ0YeTaMU
Baagerb: meromamu  pemieHus Hmeet chopmupoBapieecst cucreMarnyeckue | Otuer no 1abd. pabote
MHKEHEPHBIX 3a]a4; METOJAMH 3HAHUSI: YPOBEHb 3HAHUI B 00BEME, CobecenoBanue
00pabOTKH HKCIEPUMEHTAIBHBIX Bricokuii COOTBETCTBYIOLIEM IIPOrpaMMe MOArOTOBKH, O0e3 | Tect
YICCIICIOBAHHIA. (0TJIHYHO) OHINOOK. Kontponsnas pabora

HNmeet chopmupoBasieecst cucreMaTn4ieckoe
yMeHHue: IIPOJIEMOHCTPUPOBAHBI BCE

Pedepar
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OCHOBHBIC YMEHHS, PEIICHBI BCE OCHOBHBIC
3a4a4U C OTACJIbHBIMU HeCYU.[eCTBeHHBIMI/I
HEJI0YE€TaMH, BBIITOJIHEHBI BCE 3aaHUs B
IIOJIHOM O0OBEME.

Moka3zan chopmupoBaBuIeecs
cUCTeMaTH4YecKoe BJIaJieHHe:
IIPOAEMOHCTPUPOBAHBI HABBIKUA pu

pelIeHUU HECTaHIapTHBIX 3a/1a4y 0e3 OmmoOoK
U HEJIOYETOB.

2. Onucanue MIKAaJ OLeHNBAHUSA

2.1. Hlkana oneHMBAHUS HA ITaNle TEKYLIEro KOHTPOJIA

dopma tekymero | OTcyTcTBue ycBoeHwust | [Toporossrit [IponBunHyTHIH (XOpomio) | Beicokuii (OTIUYHO)
*
KOHTPOJIA (HM>Xe MOPOroBOTO) (YIOBIIETBOPUTEIHHO)
Ortuer no mab. padote He BBIIONHEHA wid Bce | Lens wu  3amaum  maGopatopuoii | Llens u 3amaum BemonneHus | Llens BBIIIOJIHEHUS

3aaHUsA peleHsl | PadOTbI AOCTUTHY Tl YaCTHYHO. 71a00paTOpHOIt paboTHI | JOCTUTHYTA, 3a/1a9 PELICHBI.
HENPABUIBLHO AOCTUI'HYTBI.

Bremonnenne TectoB (He | Menee 51% 51-79% 80-90% 91% wu Goee

MeHee 15 BompocoB Ha

BapUaHT)

CobGecenoBanue HE BBIIIOJIHEHA Ienp u 3agaun Bonpoca JocTUrHyTH! | Llens u 3amaun BeinonHeHus | Llenp HamucaHus oTBeTa Ha

YaCTHYHO.

BOTIPOCA JOCTUTHYTHI.

BOIIPOC JIOCTUTHYTA, 3aJadu
pELICHBI.

Brinonnenue KOHTPOIBHOU
paboThI

HC BBIIIOJIHEHAa MK BCC
3aJJaHuA PEUICHBI
HCIIPAaBUJIBHO

Penreno ©Ooisee 50%
Mmenee 70%

3aJJaHusi, HO

Pemreno 6omee 70% 3amaHus,
HO €CTb OIIHOKH

BCC 3alaHusl PCHICHBI 0e3

[0)1105(310) 8

Pegepat

HC BBIIIOJIHCHA

Lens u 3a71a4u pedepata
JOCTUTHYTHI YaCTHYHO.
AKTyallbHOCTH ~ TeMbl ~ pedepara
ompeneneHa  HeyOeaurtenbHo. B

pedepare BBIABICHBI 3HAYUTEIIBHEIC
OTKJIOHCHHS oT TpeOOBaHMIA
METOJIMYECKUX YKa3aHUH.

ens m 3amaun BBHINOTHEHUS
pedepara JIOCTUTHYTBHI.
AKTyaabHOCTb TEMBbI
pedepata  moOATBEpKICHA.
Pedepar BBITIOJTHEH c
HE3HAYUTEIHHBIMHU
OTKJIOHEHHUSIMH oT
TpeOOBaHMH METOJMYECKHX
yKa3aHHU.

Llenr Hammcanust pedepara
JIOCTUTHYTA, 33]]a4H PCIICHBI.
AKTyambsHOCTh TEMBI
UCCJICJIOBAaHUSI KOPPEKTHO U
nojHo obocHoBaHa. Pedepar
BBITOJTHEH COTJIaCHO
TpeOOBAHUIM.
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2.2 llkaJjia ONeHUBAHMSA HA JTAIe POMEKYTOUYHOM aTTecTAlMHU (3a4eT M IK3aMeH)

Popwma  MpOMErKyTOTHOI OtcyrcTaue YCBOCHIA | 11, OTOBBIH (YIOBJICTBOPUTEIIHHO) IIpoaBUHYTEI (XOpOIIIO) Bricokwii (0TIHIHO)
arTecraluuu (HIDKE TIOPOTOBOTO) p y p p Y p

Bremonnenue HUTOTOBBIX

TectoB  (He  Menee 15 | Menee 51% 51-79% 80-90% 91% u Gonee
BOITPOCOB HA BApHAHT)
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3. TunoBble KOHTPOJIbLHBIE 32JAHNS WU MHbIE MaTEePHUAJIbI, He00X0AUMBbIE /1JIsl OLEHKH 3HAHUIA,
YMeHUil, HABbIKOB U (MJIM) ONbITA 1eATEJIbHOCTH, XapaAKTEePHU3YyOIIUX 3Tanbl GOPpMHUPOBAHUSA
KOMIIETEeHIHIi B Mpolecce 0CBOCHUsI 00Pa30BaTe/IbHON MPOrPaMMbl

®OH/I OHEHOYHbBIX CPEACTB IS TEKYIHIEI'O KOHTPOJISA
(6 coomeemcmeuu NyHKmom 5 paboueu npocpammuvl OUCYUNIUHDL)

KOMILIIEKT JJABOPATOPHBIX PABOT
no nucuunianae PU3NUKA

BrimorHeHIE METOAMIECKUX PEKOMEHIAITII 1 TaO0OpaTOPHBIX PabOT MO AUCITUILINHE.

1. Omnpenenenue kodduimeHTa BI3KOCTH KUAKOCTH MeTo1oM CTOKCa.

2. HW3yuenue cBOOOIHBIX KOJIeOAaHU MTPYKUHHOTO MAasITHHUKA.

3. Omnpenenenne oTHOMIeHHS TeruioeMkocTu Cp/Cv MeToIOM aarnabaTHiecKoro pacuiupeHusl.

4. W3yueHue 1enu nNepeMeHHOro TOKa.

5. OmnpeneneHue KOHLEHTpAlMM pacTBOpa caxapa [0 yriy BpallleHHs IUIOCKOCTH
MOJISIpU3aIMU CBETA.

6. OmnpeneneHre TOPU3OHTAIbHOW  COCTABIAIOLIECH BEKTOpa MArHUTHOM — WHIYKIUAU

MarHUTHOTO TIOJIST 3eMJTH.
7. OnpezneneHne 0OCBEIICHHOCTH TOBEPXHOCTH C IMTOMOIIBIO CEIEHOBOTO (POTOIIEMEHTA.
8. T'pamympoBKa MOHOXpOMATOpa M OTIPE/IEICHUE IUTHH BOJIH CIIEKTpa rasa.

KOMIUIEKT TECTOB i1t npoMeXyTOYHOM aTTecTauMu (3K3aMeH)
o JUcHUIINHe PU3HKa
IIpumepHbIe 3ajaHUsA UTOTOBOTO TecTa AJsi komnerenunu OITK-1

No 3amanue BapuanTts! oTBETOB Bepnsriii oTBeT dopmupyemas
. HIH KOMITCTCHITHSI
Ne BepHOTO
OTBETa
3agaHus 3aKpbITOrO TUIA
1 Touka  mBMXKETCST 1O  NpsAMOH  coryacHo | 1. 6 wM/c 2 OIIK -1
ypaBHeHHuIo x=At+Bt’ , tne A=1 m/c, B=2 m/c* . | 2. 13 m/c
CKOpOCTh TOYKH B MOMEHT BpeMeHHU (=3 ¢, paBHa | 3. 10 m/c
4. 18 wm/c
2 MarepuanpHas TOYKa ABMXKETCS CO CKOpPOCThIO | 1.32 M 1 OIIK -1
v=2+3t¢ . IlyTb, mpoiineHHBbII TOUKON 3a nepBble 4 | 2. 24 M
C €€ JBUKEHHUS], PABEH: 3. 14m
4. 50m
3 Jluck paamyca 7=2 M Bpamaetcs ¢ yriosoit | 1. 5 wm/c? 4 OIIK -1
CKOPOCTBIO @=10 pan/c. Hopwmansnast | 2. 10 m/c?
COCTaBIIAIOLIAs €M0 YCKOPEHUS paBHa: 3. 20 m/c?
4. 200 m/c?
4 MarepuaibHas TOUKa JBUIKETCS 10 OKpyXHOCTH | 1. 6 M/c? 1 OIIK -1
co CKOPOCTBIO v=06¢. TanrennuansHas | 2. 30 m/c?
COCTAaBNIAIOMAS YCKOpEHHs ee JBWKeHHs B | 3. 15 m/c?
MOMEHT BPEMEHH =5 ¢ paBHa: 4. 1,2 m/c?
5 Pabota A, coBepuiennas gepopmupyromeii cunor | 1. 10 Ix 4 OIIK -1
TP PACTSHKCHHUH TTPYKUHBI )KECTKOCThIO k=20 2. 4 Ix
H/m va A/=10 cmM, paBHa: 3. 1 Ix
4. 0,1 Ix
6 [ToTennmansHas ueprust Wy Teiaa Maccoit m=5 1. 50 Ix 3 OIIK -1
KT, OpOIIEHHOT0 BEPTHKAJIBHO BBEPX CO 2. 25 Ix
cKkopocThio v=10 M/c, B HAUBBICIICH TOYKE 3. 250 Ox
[0IbEMA PaBHA: 4. 500 IIx
7 Teno maccoi m=3 kr cBo00OHO magaet ¢ BoICOThl | 1. 30 Ik 1 OIIK -1
h=2 m. Kunerndeckast 5HEprusi Teja Ha BBICOTE 2. 60 Ox
hi=1m paBHa: 3. 6 Ix

[\
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4. 3 ]Jx
8 VYrioBoe yckopenue B CU uzmepsiercs B: 1. pan/c; 2 OIIK -1
2. pan/c?;
3. ¢y
4. ob/c.
9 PaBHOTIEpEMEHHOMY npsaMmonuHeitHoMy | 1. a,=0, a,=const. 4 OIIK -1
IBAYKECHUIO COOTBETCTBYIOT caenytonue | 2. a,=0, a,=0.
3HaUEHUS] HOPMAaJNbHOW W  TaHTeHIMWAIbHOW | 3. a.=const, a,=const.
COCTABIISIOIIUX YCKOPEHHUS: 4. a,=const, a,=0.
10 Cwuta, oJ AeicTBHeM KoTopo Tenmo maccod m=3 | 1.3 H; 3 OIIK -1
KI' IpUoOpeTaeT ycKopeHue a=2 M/c2, paBHa: 2.2H;
3.6 H;
4.12 H.
11 VYCTaHOBUTH COOTBETCTBHE MEXIY (u3nueckon A As / At 1)-B OIIK -1
BEJIMYMHON U MaTEMaTHUECKUM BBIPAXKEHUEM. ’ 2)-T
1) CkopoCTb L IIpH PaBHOIIEPEMEHHOM JBHKCHUH a tz 3)-b
2) VckopeHue a Opd  paBHOMEpeMeHHOM | 5. U [+ —— 4)-A
IIBIKCHUHT 0
3) IlyTs s Ipu paBHOIEPEMEHHOM JBIKCHUH B. wotat
4) CpenHsis myTeBas CKOPOCTD Vcp
I LU—U,
4
5 Ut
12 | YcraHOBUTH COOTBETCTBHE MeEXIy Quinueckor | A. dp/dt )-T OIIK -1
BEITMIMHON ¥ MaTEMaTUIECKIUM BBIPKCHUEM. b, dw/dt 2)—A
1) Cpennsis yriioBasi CKOpOCTh <> B.  wotet 3)-b
2) MrHoBeHHass yryoBas CKOpocTb @ 1pH | I. Ag/At 4)-B
MIPOU3BOJIFHOM JIBIKCHHUN Ont
3) VYrmoBoe yCKOpEHME & TIPH TIEPEMEHHOM | J|, 0
JIBHKCHUH
4) YrnoBasi CKOPOCTb @ NPU PaBHOIEPEMEHHOM
JIBIDKCHUT
13 VYCTaHOBUTH COOTBETCTBHE MEXIYy (uiznueckon | A. wt 1)-b OIIK -1
BEJIMYMHON U MaTeMaTHUECKUM BBIPAKECHUEM. b 2m/w 2)-T
1) Ilepuon Bpawenus 7' B. wgt+et’/2 3)-A
2) YacroTa BpaleHus n I'. o/2r7) 4)-B
3) YrioBoe mepemerienne ¢ npu paBHOMepHOM | . 2an
BpaIeHUN
4) VrnoBod myTh ¢ TPH pPaBHONECPEMEHHOM
BpaIeHUN
14 YCTaHOBHUTH COOTBETCTBHE MEXTY (GU3HUECKOM F Af = A—> 1)-b OIIK -1
BEITMIMHON ¥ MaTeMaTUIECKIUM BBIPKCHUEM. A. ) =Ap 2)-B
1) cuna TspKECTH b. F=mg -4
2) cuia TpeHust B. F=fN 4)-A
3) cuna ynpyroctu (3akoH I'yka) F’ . F’
4) MIMITYJIbC CHIIBI I 12 ==—1721
15 YCTaHOBUTH  COOTBETCTBHE  MEXIy BHIOM | A. p=const H-T OIIK -1
ra3o0BOro MpoIlecca U YCIOBHEM MPOTEKAHUSI. b. 0=0 2)-B
1) U30TEepMHUYECKAN TIPOIECC B. V=const 3)-A
2) U30XOPUYECKHH MPOIIECC I. T=const 4)-b
3) nzobapudecKuii mporecc Il. m=const
4) angnabaTHBIN TpoLEece
3aHaHI/I$I OTKPBLITOI'O THUIIA
No 3ananue OtBer dopmupyemas
1 KOMITETEHITHS
1 IoctynatenbHbIM JBIDKEHUEM | JIBIDKEHHE, IPU KOTOPOM IpsMasi, COeIUHSIONIast OIIK -1
Ha3bIBACTCS Jo0bIe JBE TOYKM Tella, OCTAeTCs MapajuiesbHOM
CBOEMY ITepPBOHAYAIHHOMY HATIPABICHHIO
2 Kaxoe JIBIDKEHUE HaspIBaeTcs | J[BrokeHHWEe, TNPU KOTOPOM BCE TOYKH Tela OIIK -1
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BpaIIIaTeJILHLIM?

ONKCHIBAIOT  OKPY)KHOCTH, ILIEHTPHl KOTOPBIX
JIeKaT Ha OJHOW TMpPsSMOM, HA3bIBAEMOM OCHIO
BpameHus

3 CKOpOCTh — 3TO BEJIMYHUHA. .. PaBHast myTH, pOWIEHHOMY 32 €TUHUITY BPEMEHH OIIK -1
IIPU PABHOMEPHOM NIPSIMOJIMHEHHOM JIBHKCHHUN
4 JlatiTe oTpe/IeIICHNe MoHATHIO | Bennuwna, paBHas TepBOW MPOU3BOAHON IO OIIK -1
YCKOpPEHHE MaTepHaIbHON TOUKN -
BpeMeHH ¢ oT ckopocTd ) MaTepHanbHO# TOYKH,
Ha3bIBACTCS] YCKOPEHHEM
5 Uro Ha3bIBaeTcs neprosioM oopamenus? | IIpoMexxyTok BpeMeHH, B TEYEHHE KOTOPOTO OIIK -1
TEJIO, PaBHOMEPHO BpAalLasCh, COBEPIIACT OJHUH
000pOT, Ha3bIBAETCS NEPHOIOM OOpAILCHHUSI.
6 UYacroToii BpallleHHs1 Ha3bIBAeTCS ... KonuuectBo 000poTOB, COBEPILIAEMBIX OIIK -1
PAaBHOMEPHO BPAIIAIONIAMCS TEIOM 3a CIUHHILY
BpEeMEHU
7 JlafiTe onpeneneHre MOHATHIO YTIIOBOM Benuunna, XapaKTepu3yromas OBICTPOTY OIIK -1
CKOpOCTH BpamieHHs Teja BOKPYT HEMOIBIKHOM OCH,
Ha3bIBAETCS YTIIOBOH CKOPOCTEIO
8 UTto Ha3bIBaeTCs YIIIOBBIM YCKOpeHneM? | Bemmuuna, XapaKTepu3yromas OBICTPOTY OIIK -1
W3MEHEHHsI YTJIOBOM CKOPOCTH, HAa3BIBAaeTCS
YTIOBBIM YCKOPEHUEM
9 NmMrryiibcom Tena Ha3bIBaeTCs ... Benmnunna, paBHas TPOU3BEINEHUIO MAacChl m OIIK -1
MaTepHaitsHOM TOUKH Ha ee ckopocTh U
10 Cuna ynpyroct — 3To ... Cuuia, Bo3HHKaLIas B 1e(OPMUPOBAHHOM Teje OIIK -1
1 IIPETSTCTRYOMAs 1eopManin
11 Yrto Ha3BIBaETCS JaBICHUEM? Benmnuuna, paBHas HOPMaJIBHON COCTaBIISIONICH OIIK -1
CUJIBI, JEUCTBYIOUIEH Ha €AUHMILY IUIOMIaJAN
MTOBEPXHOCTH TeJa
12 N306apHBIM poTIecCOM Ha3bIBACTCA. . . [Ipomecc, mpoWCXOMANINH TPH  MOCTOSHHOM OIIK -1
JTABJICHUH B CHCTEME
13 Jlafite ompenenenne uzoTepmuueckomy | IIpormecc, mpu KOTOPOM TeMIepaTypa CUCTEMbI He OIIK -1
mporeccy H3MeHseTcs,
Ha3bIBACTCS] N30TEPMUUECKIM
14 W3oxopHelil  mpomecc —  3TO IMpouecc, mpu KoTopoM 00BEM CHUCTEMBI HE OIIK -1
N3MEHsIeTCS
15 Kaxoii po1iecc HaseiBaeTcs | [Ipomece, mpoucxoasmmii 0e3 TemiooOMeHa OIIK -1
annabaTHBIM? MEXAy CHCTEeMOH M  BHEUIHEH  cpenoi,
HA3bIBACTCS aTMa0aTHBIM
16 B kxauectBe Mepel MexaHudeckoro | Cunoi OIIK -1
JIEWCTBUS OJHOTO TeJla Ha JApPYroe B
MEXaHHKe BBOJIUTCS BEKTOpHAas
BEJIMYMHA, Ha3bIBaeMas ... .
17 Mepoii WHEPTHOCTH Tena npu | Maccoi OIIK -1
MOCTYTIATEIFHOM ~ IBIDKCHUH  SIBIISICTCS
MOJIOXKUTEIbHAS CKAISIPHAS BEIMYMHA,
Ha3pIBaeMas ...
18 Cuia, BO3HHKAOIIAS B | Ympyroctu OIIK -1
nehopMHPOBAaHHOM Tene u
HPENSITCTBYIOIIAs nedopmarmy,
Ha3bIBAETCS CHIION ... .
19 BoobOpakaemast Touka MexaHWueckod | Macc OIIK -1
CHUCTEMBI, JIBIDKYILASICS Kak
MaTepualibHas ~ TOYKa, B  KOTOpPOH
COCpeloToueHa Macca BCEM CHCTEMBI U
Ha KOTOPYIO MIEWCTBYeT CHWIla, paBHas
TEOMETPHUYECKOW CyMME BHEIIHUX CHII,
HA3bIBAETCS IEHTPOM ... CHCTEMBIL.
20 B kadectBe enuHOW (yHUBEpCabHOMW) | DHepruei OIIK -1

MEpBl Pa3INYHBIX (OpM IBWKCHUS U
COOTBETCTBYIOIIMX UM B3aUMOJAEHCTBUI
B (buzuke BBOJUTCS CKaJsipHas
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BCJIMYWHA, Ha3bIBacMasd ... .

21 Ecmu pabota, coBepumiaemas cuinoif, He | KoHcepBaTuBHOM OIIK -1
3aBUCHT OT TPACKTOPHUH MNEPEMEIICHHS
TeJla U3 OJJHOM TOYKH B IPYTYIO, TO TaKast
CHJIa Ha3bIBACTCH ... .

22 DHepruss  JIBIWKEHUS  MexaHmdeckold | KuHeTwmdeckoi OIIK -1
CHCTEMbI Ha3bIBACTCS ... JHEPIHUCH.

23 Jlost XapaKTePUCTUKU OBICTPOTHI | MOIIHOCTHIO OIIK -1
BBITTOJTHEHHS paboTsl BBOJIUTCS
BEJIMYMHA, HA3bIBAEMA ... .

24 Mexanndeckass 3HEpPTHS cucTeMbl Tei, | [loTeHnmnampHOM OIIK -1
onpeaessieMas X B3aMMHBIM
PACIIOJIOKEHUEM M XapakTepOM  CHII
B3aUMOIEHCTBUSA MEXITY HHMH,
Ha3bLIBAETCA ... .

25 Moayns  MakCHMaJBHOTO — CMEIIEHHs | AMIUIMTYIOW KojeOaHus OIIK -1
KoyieOmomelcst  BeIMYMHBI ~ OT €€
PaBHOBECHOT'O 3HAUEHHsI HA3bIBAETCSL. ...

26 | SIBnenue pe3koro Bo3pacTaHus | Pezonancom OIIK -1
aMIUIUTYbl BBIHYKICHHBIX KOJIeOaHMH
pu HNpUOIHKEHUH YJaCTOTHI

BBIHY’KJAIOIIEH CHIIbI K 4acTOTE, PaBHOU
WIA OIM3KOM COOCTBEHHOM YacTOTeE
KO0JIeOaHUH CHCTEMBI, Ha3bIBAETCH ... .

27 Pacnipoctpanenne konebartenpHOTO | BOnHOMN OIIK -1
JIBUKCHUS B MPOCTPAHCTBE
HA3bIBACTCH ....

28 IIpouecc, MPOUCXOISIIUN npu | M3006apHbIM OIIK -1
MOCTOSITHHOM ~ JaBIICHMA B  CHCTEME,
HA3bIBACTCH ....

29 | Ilponecc, mpu KOTOpoM Temmeparypa | M3oTepmMuueckum OIIK -1
CUCTEMbI HE U3MEHSIETCS], HA3bIBaeTCA ...

30 [ponece, mpu kKOTOpoM 00BEM cucTembl | M30XOpHBIM OIIK -1
HE M3MECHSCTCsI, HA3bIBACTCH ....

31 SBnenue camonpousBoibHoro | Juddysueit OIIK -1
B3aUMHOTO MPOHUKHOBEHHS IBYX
COIIPUKACAIOMINXCS BEILECTB,
00yCIIOBICHHOE Xa0THYECKHM TETJIOBBIM
JIBIDKCHUEM MOJIEKYJI, HAa3bIBACTCS .. ..

32 | SBnenume mepemaum dHEPTrUU OT Oosiee | TerIONpPOBOAHOCTHIO OIIK -1
HArpeThIX YacTeil CUCTEMbI K MeEHee
HArpeThl, OOYCIOBICHHOE XAO0TUYECKUM

TETIOBBIM JIBIDKEHUEM "
B3aUMOJICHICTBMEM  MOJIEKYJI W HE
COINPOBOXKJAIOIEECS HEepEeHOCOM
BEIIIECTBA, HA3bIBACTCS ...
33 Jaiite  ompeneneHue  KOTEpEHTHBIM | DJIEKTPOMArHUTHBIE BOJHBI, INPUXOJAIIME B OIIK -1
BOJIHAM Ka)XIyI0 TOYKY IIPOCTPAHCTBA C IIOCTOSIHHOH BO
BPEMEHH  pa3HOCTHIO tas, Ha3BIBAIOTCS
KOT€pPCHTHBIMHU
34 MOHOXPOMOTHYECKUMHU BOJIHAMH | DJIEKTPOMArHUTHBIE BOJHBI OJJHOW OTIPEeIEHHOM OIIK -1
Ha3bIBAIOTCA. ... 1 CTPOT'O OCTOSIHHON YaCTOTHI
35 Dotord ekt — 31O SIBICHUE. . . YacTH4HOTO  WJIM  TOJIHOTO  OCBOOOKICHWMS OIIK -1

DJICKTPOHOB oT CBA3U C aToMaMu W
MOJICKYJIaMHU TCJIa 0] JIENCTBUEM CBETa

KOMILIEKT 3AJAHUM 1J151 KOHTPOJIBHOM PABOThHI
no gucuumianae ®U3UKA
CryneHTy npejiaratoTcsi BApHaHThl KOHTPOJIBHBIX PabOT, BKIIOYAIOIIKME MIeCTh 3aaanuii. Homep
BapHaHTa TNPOBEPOYHON pabOThI OMpEAENsAeTCs TMpernojaBaTeieM. TeMaThka MPOBEPOUYHBIX pPaboT

chopMUpOBaHa MO MPUHLHUITY COYETAHUS Pa3JeNoB NUCUUIUIMHBL. HamucaHuio mpoBepodyHON padOThI
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JOJDKHO TIPEIIeCTBOBATh W3YYEHHUE JIEKIMOHHOTO MaTepuala, BBIOJIHEHHE Ja00paTOpHOi paboThl U B
IIpoIecce CaMOCTOSATENbHOW paboThl. [l yCIEMIHOTrO BBIIOJIHEHUS IPOBEPOUHON pabOThl HEOOXOUMO
O3HAKOMUTBCS C JIUTEpaTypol, COUCOK KOTOpOM NaH B paszaene 6 paboueil mporpammsbl «llepeueHb
OCHOBHOM U JTIOMOJTHUTEILHON JTUTEPATYPHI».

BAPUAHT

3agaua 1.Teno OporieHo MO YIIIOM K TOPH3OHTY TaK, YTO €r0 PaInyC BEKTOP U3MEHSETCS 10 3aKOHY:
7 =3ti +(3t—2t*)j . Onpenenuts AaIbHOCTD HOJETA TENa.

3anaua 2. I'a3 B 3akpeiToM cocyne Harpenu oT t1 = 10 °C go t2 = 50 °C. Bo ckoibko pa3 BO3pocio
naBleHue ra3a?

3anava 3. Onpenenuts eMKkocTh C KOHIEHCATOPa, COCTOSIIETO M3 ABYX mapukoB quamerpom d = 0,01 wm,
IIEHTPHI KOTOPBIX HAXOJIATCS B BO3AyXe Ha paccrosiHuu 1 = 0,20 M Ipyr OT Apyra, MPUHSB, YTO 3apsiibl HA
MX TIOBEPXHOCTSAX paclpeesIeHbl PABHOMEPHO.

3anaua 4. /[Ba JUIMHHBIX NPSAMBIX MMapaJUIEIbHBIX MPOBOAHUKA C OJJUHAKOBO HANPABICHHBIMU TOKaMU /| = 2
A u L, =4 A pacrionoxxensl Ha pacctostaud d = 10 cmupyr ot apyra. OnpeneauTs MarHUTHYIO HHIYKITHAIO
B B TOuKe, ne)Kallel B cepeuHe OTpe3Ka IIPSMOM, COEUHSIOIIETO IIPOBOJHUKH.

3apaya S5.Ha mudpakumoHHYIO pemieTrky, coaepkainryto N= 250 mTpuxoB Ha MWDIMMETP, MaaaeT
HOpPMaJIbHO O€JIblii CBET, a 3aTeM IMpPOEUUpYeTCs MOMEUICHHOM BOJM3M PpEIIeTKH JIMH30H Ha SKpaH.

Paccrostnue ot nmH3bI 10 SkpaHa L= 1,2 M. ['paHuIbl BUAMMOTO CIIEKTpa: ikp = 0,780 MKkM 1 2’(1) =0,400

MKM. OnpeieTuTh IUPUHY CIIEKTpa MEPBOTO MOpsJIKa Ha dKpaHe.
3agaya 6.CKOJIBKO PHEPTrUU OCBOOOJUTCS TMPH COCAMHEHUH OJHOTO TPOTOHA M JBYX HEUTPOHOB B
aTOMHOE ]1p0?
TEMBbI PEOEPATOB
. ATbTepHATUBHAS SHEPreTHKA.
. AtomHas dusuka. M3otomnsl. [IpumeHeHne painoakKTHBHBIX U30TOMOB.
. beckoHTaKkTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
. Benmnuaiinue oTKpbITHS PUBHUKH.
. DIEKTpUYeCKHe pa3psabl Ha CIyKOe YeloBeKa.
. l'omorpadwus u ee npuMeHeHue.
. becipoBoHas mepenaya neKTpUUeCcTBa
. Hudpakius B HaIIEH )XKU3HU.
. Kunkue Kkpucramisl.
. 3HaueHue oTKphITUH ["anunes.
. Ucnionp30BaHMe 37IEKTPOIHEPTUN B TPAHCIIOPTE.
. Knnaccudukanus u xapakTepuCTUKH 3JI€MEHTAPHBIX YaCTHII.
. BOo3M0XXHOCTH COBpEMEHHBIX JIa3€pPOB.
. Jleonapno na Bunun — y4eHsIi 1 n300peTaTenb.
. MukpoBoaHoBoe usinydeHue. [lons3a u Bpen.
. Huxoma Tecna: >ku3Hb 1 HEOOBIYAHHBIE OTKPBITHSI.
. Hunsc bop — oxuH U3 co3nareneii COBpeMEHHOH (U3UKH.
. OnTuyeckue sIBIEHUS B IPUPOJIE.
. OTKpbITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOUN CBEPXIIPOBOAUMOCTH.
. IlepeMeHHBIN PTEKTPUYECKUIN TOK U €r0 MPUMEHEHHE.
. [lonynpoBOAHUKOBBIE TATYUKHU TEMIIEPATYPHI.
. [IpumeHeHne KUAKNX KPUCTAIIJIOB B IPOMBIIINIEHHOCTH.
. ITbe303exTpuueckuit 3pPexT ero npuMeHeHue.
. CeHCOpHBIE 3KpaHbl U (HPU3NYECKHE MTPOLIECCHI
. CoBpeMeHHasi CHyTHUKOBAS CBS3b.
. CoBpemeHHas pu3nyeckasi KapTUHA MUpA.
. CoBpeMEHHBIE CPECTBA CBS3U.
. @OTO2IEMEHTHI.
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