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1 [Inanupyemble pe3yJbTaThl 00yUeHHsI 10 JUCIHUNINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO uHAuKAaTOPAMM JOCTUKEHUSI KOMIIEeTeH N

1.1 Ilepeyenb KoMneTeHU i, GOpMUPYEeMbIX YUeOHOMH THCUHMILINHOK

NuaukaTopbl 10CTHAKEHUST KOMIIETEeH U
Ilnanupyemble pe3yJibTaThl 00y4eHHUsI
ObmenpodeccnoHaJIbHAS KOMIIETEHIIUSA

Koa 1 HauMeHOBaHHEe KOMIIETEHI[HH

OIIK-1. Cnocobexn m3yuath, | U/{-lonk1. Mcmonb3yeTr OCHOBHBIE  3aKOHBI
aHaJIM3UPOBATh, MCII0JIb30BaTh | €CTECTBEHHOHAYYHBIX MUCHMIUIMH IS PEHICHUS
OuoJIorMYecKue OOBEKTBI M TIPOIECCHI, | CTAaHAAPTHBIX  3a7ad B COOTBETCTBUH  C
OCHOBBIBASICh Ha 3aKOHax U | HAMPaBJIEHHOCTHIO npohecCuOHATLHOM
3aKOHOMEPHOCTSX MaTEMAaTUYECKHX, | TEeITEIbHOCTH

buznyeckux, XUMHUYECKHUX U | 3HaTh: QyHIaMEHTaJIbHBIE 3aKOHBI (U3UKH, B
OMOJIOTUYECKHUX HAYK U UX B3aUMOCBSI3AX. | T.4. buznvecKue OCHOBEI MEXaHHKH;

MOJICKYJISIPHYIO  (U3UKYy ¥ TEpPMOIUHAMUKY,
3JEKTPUYECTBO U MArHETU3M, ONTHKY, AaTOMHYIO
U SAepHYI0 (QU3KMKY; TEOpPUI0O W METOMBI
SKCIEPUMEHTAIbHBIX HUCCICJOBAaHUM.

YMeTh: HCIONB30BaTh (PU3NUYECKHUE 3aKOHBI IS
peuieHus 3a/1a4 B npodeccuoHanbHOM
JEeSATEIbHOCTH; IIPOBOJIUTH HKCIIEPUMEHTAIIBHBIE

HUCCIEIOBAHUS.
Bnagern: MeTomaMu peIICHUS HHKCHEPHBIX
3a1a4; METONaMU 00paboTKn

OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ.

2. llesn 1 3a12a4M OCBOCHHS Y4eOHOM TUCHUIIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Jucnuniamua ®wusmka oTHOCUTCS K oOs3arenbHOM dvacth  b1.0.16 OCHOBHOH
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrPaMMbl  BBHICIIETO OOpa30BaHHs IO HAMPABICHUIO
moarotoBki 19.03.01 — «buoTexHOIOTHSLY.

Ieabro TUCUMIUINHEL SIBIISICTCS:

O3HAKOMJICHUC C OCHOBHBIM HaH60nee O6H_II/IMI/I (1)I/ISI/I‘IGCKI/IMI/I SABJICHUSMUA W 3aKOHAMHU U UX
TeOpeTI/I'-IeCKI/IM O6OCHOBaHI/IeM, HOJ'Iy‘-IeHI/Ie HAaBBIKOB HpI/IMeHeHI/IH HOHy‘IeHHLIX 3HaHPII>'I K peIHeHI/IIO
MPAKTHUYCCKHUX 3a1aY, YMCHI/Iﬁ HCITIOJIBb30BAaTh 3THU 3HAHUS B HpO(l)eCCPIOHaHLHOﬁ NCATCIIBHOCTHU U q)OpMI/IpOBaHI/Ie
H606XO,I[I/IMI>IX KOMHeTeHLII/Iﬁ, a TaAaKXE CO34aHuA q)YHHaMGHTaHBHOﬁ 6a3BI AJI1 yCIICIMHOI'0 OCBOCHUA pPsAa
JUCIHUITIIINH HpI/IKJ'Ia):[HOFO xapaKTepa.

J1y1st BBIpaOOTKHU Y COBPEMEHHBIX CHEIHAIMCTOB C BBICIIUM 00pa30BaHUEM HEOOXOAUMBIX
METO0B (PM3MUECKOTO MCCIETOBAHUS HEOOXOIUMO peuteHue Ciedyiouux 3a0au.

- HM3y4YeHHE OCHOBHBIX COBPEMEHHBIX (PM3MUECKUX IPEJICTABICHUH YeIoBeKa 00 OKPYKAIOIIEM MUPE;

- OBJIAACHHUEC (byH,E[aMeHTaHLHBIMI/I (1)I/ISI/I‘I€CKI/IMI/I MNOHATHUAMU, TCOPUSAMU W 3aKOHAMHU, a TaKIKC
METOAaMHU (1)I/I3I/IT-IeCKOFO HUCCJIICAOBAHMUA,

- YCBOGHHME METOJIOB W TPHEMOB pelIeHUs 3ajad W3 pazIuuyHbIX obnacteld pusmkm u Oymymieit
CIICIIMAJIBHOCTH.

3. O0bem y4eOHOH TUCHUILINHBI B 324€THBIX eJUHUIAX C YKA3aHUEM KOJIMYeCTBA
aKaJleMHYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4Yaruuxcsi ¢ npenojaaBaresieM
(o BUAAM y4eOHBbIX 3aHATHIH, TEKYIIHMA U MPOMeKYTOYHBII KOHTPOJIb 10 TUCHHUILINHE) U HA
CaAMOCTOSITEJILHYI0 PAa00Ty 00y4aroIMXCs



3.1 Ounas dopma oOyueHHs

Buz yae6HO# paboThl 3 cemecTp
OO61as TpyA0€MKOCTh IUCHUIUINHBI, 3a4E€THBIX €IMHHUII 6
4acoB 216
AyautopHasi (KOHTaKTHasi) padoTa, 4acoB 64
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 32
3aHSTHS CEMUHAPCKOro TUIA 32
[TpomexyTouHas aTTecTanus 0,3
CamocTrosiTe/ibHasi padoTa 00y4alonuxcsi, 4acoB 151,7
B T.4. KypcoBas pabota -
Buza npomexyTo4HON aTTecTaluu JK3aMEH

4. Conep:kanue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBE/IECHHOI0 HA HUX KOJMYeCTBA aKAJeMHYeCKHUX YACOB U BUI0B YUeOHbIX 3aHATHI
4.1 llepeueHnb pa3aesioB JUCHUIIMHBI ¢ YKA3aHUEM TPYA0EMKOCTH Ay IMTOPHOI (KOHTAKTHOI)
U CAMOCTOATEIbHON PadoThl, BUI0B KOHTPOJIEH U NepeyHsi KOMIeTeHIuii

TpynoemMKocTb, 4acoB Kon
B TOM YHCJIE HaumeHoBaHue |KOMIIETEH
HammenoBanue pa3znenoB u TeM ayJIUTOPHON OLIEHOYHOT'O LUH
BCETO .\ | camocTosTen
(KOHTaKTHOI) N cpencTaa
BHOH paboTEHI
paboThI
Paznen 1. Mexanuka. Kosieoanus n 36 16 20 Oryer 1o OIlK-1
BOJIHBI nabopatopHoii pabote,
1.1. KuHemaTuKa ¥ IMHAMHUKA 10 6 4 C°6eceﬂ°BaH“e’6
1.2. Dneprus. Pabota 6 2 4 zngTpOHBHaﬂ paboTd,
1.3. PensiTuBUCTCKAsE MEXaHHKa 6 2 4
1.4. DeMeHThI MEXaHUKH CTUTONIHBIX 6 5 4
cpex
1.5. 'apmoHnYeckue KoiaeOaHus 1 8 4 4
BOJIHBI
Paznen 2. Moaekyasipuas pusuka u 36 8 8 OTYer o OIlK-1
TepMOAHMHAMHKA nmabopaTopHOii pabore,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobeceoBaHue,
KHMHETHYECKOU TEOPHH KOHTpOJIbHas paboTa,
2.2. TepmoarHaMHKa 20 4 16 Teer
Paznen 3. DinekTpuyecTBO 36 10 26 Oryer o OIIK-1
3.1. DnekTpocTaTtuka 14 4 10 nmabopatopHoii padote,
3.2. TToCTOSHHBIHN AIIEKTPUYESCKUT TOK cobeceoBare,
22 6 16 KOHTPOJIbHAs paboTa,
TCCT
Paznen 4. MarueTusm 36 12 24 Ortuer 1o OIlK-1
4.1. DIEeKTPOMATHETU3M 18 6 12 nmabopaTopHoii padore,
4.2. DNeKTpOMArHUTHAS HHIYKLHS 1 cobecenopane,
HepeMeHHBIH TOK 18 6 12 KOHTpOJIbHAs paboTa,
TCCT
Paszgen 5. OnTuka. KBantoBas Otuer no OIIK-1
36 10 26 .
¢usnka nabopatopHo# pabore,
5.1. BosiHOBast ONTHKA 18 4 14 C°6eceﬂ°BaHHe’6
5.2. KBanroBas ¢usnka 18 6 12 zngTpOHLHaH pabota,
Pazgen 6. ®u3nka aToMa, aTOMHOI'0 35,7 8 27,7 Otyer no| OIIK-1




SIPa M DJIEMEHTAPHBIX YaCTHIL nabopaTopHoil paborte,

6.1. AToM 8 2 6 cobecenoBaHue,

6.2. DneMenTs (U3MKU TBepaoro Tena | 9,7 2 7,7 KOHTpoNbHas  pabota,

6.3.ATOMHOE S171pO 10 2 8 reer

6.4. DneMeHTapHbIC YaCTHIIBI U 8 5 6

(hm3udeckas KapTuHA MHpa

IMpome:kyTOoUHASI ATTECTALUSI 0,3 0,3 Hrorosoe OIIK-1
TECTUPOBAHHE

HToro 3a cemecTp 216 64,3 151,7

4.2. Coaep:xanue JTUCUMILIMHBI IO pa3aejam

Pa3nesn 1.Mexannka. Kosiebanusi 1 BOJIHBI

Ilesmm - npuoOpeTeHre TEOPETUYECKUX U IPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIEI0BaHM,
Ha OCHOBE 3HaHMH ()yHAMEHTAIBHBIX 3aKOHOB MEXaHHUKH.

3ajgauM — Hay4uTh CTYJEHTA BJIaJIeTh METOJJaMH PELLICHUs 3a/1a4 10 JAHHOMY pa3fieny (PU3HKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1.1. KunemaTuka u [iHaMHKa.

MartepuanbHas Touka. AOCOMIOTHO TBEpHOE Teo. BeKTopHbI (KOOpAMHATHBIN) METOA
ONHMCAaHUs OTHOCUTEJIBHOTO JBW)KCHMSI MaTepUaJbHOM TOUYKH. KHHeMaTudyeckue ypaBHEHUS U
TpaekTopusi JBUKEHHUsS. CKOpPOCTh M YCKOPEHHME TOYKM KaK IPOM3BOAHBIE pPaJuyca-BEKTOpa IIO
BpeMeHH. CKOPOCTh M yCKOPEHHUE IPU KPUBOJIMHEWHOM ABM)XEHHU. HopManbHOE M TaHreHLIHaIbHOE
YCKOpeHHUs. [[BHKEHHE YaCTHIIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHHUE, UX CBS3b
C JIMHEWHBIMM CKOPOCTSIMM M YCKOPEHHMSMHM TOuYeK Bpamaromerocs Ttena. [loctynarensHoe u
BpalllaTelbHOE ABMXKEHUS a0COIIOTHO TBEPAOIO TeNa.

3aKOH MHEPLUUU U MHEPLUAJIbHBIE CUCTEMBI OTCYETA. 3AKOHBI JUHAMUKN MATEPHAIBHON TOYKH
U CHUCTEMBbl MaTepUalbHBIX TOuYeK. BHemHune u BHyTpeHHHE cuibl. LleHTp macc (LUEeHTp MHEepLHH)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro JBW)KCHHUS. 3aKOH COXPaHEHUsI UMITylbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOrO TATOTEHUS. ['paBUTALMOHHAs TMOCTOSHHAsA. ['paBUTAllMOHHOE TOJIE.
VYckopeHue cBoOOAHOTO majaeHus. JIBwkeHue Ten y moBepxHocTd 3emiu. IlepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctd u TpeHus. J[MHamMuKa BpalaTEIbHOIO ABM)KEHUSA. MOMEHT CHIIBI, MOMEHT
UHEpPUMM U MOMEHT HUMIylbca. MOMEHT CHJIbI OTHOCHTEIBHO OCH. MOMEHT uMmyjibca Tela
OTHOCHUTEJIBHO OCU. YPAaBHEHHE JUHAMHMKHU BpAIaTEIbHOIO JBHKEHUS TBEPIOrO TEJla OTHOCUTEIBHO
HenoJBWXKHOM ocu. KuHeTnmueckass >Heprusi BpalalOLIerocsl Tejla. 3aKOH COXpPAaHEHUS MOMEHTa
UMITYJIbCA U €TO CBS3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALLICHNS SHEPTUN

DHeprus Kak yHHUBEpCallbHasi Mepa pa3nyHbIX (OpM ABMKEHHS U B3aumojeiicTBus. Pabota
nepeMeHHol cuibl. Kunetndeckas sHeprus MEXaHU4eCcKO CUCTEMBI U €€ CBA3b ¢ padOTON BHEIIHUX U
BHYTPEHHUX CUJI, IPUIIOKEHHBIX K CHCTEME.

ITone xak Gopma mMaTepuH, OCYLIECTBISIONIAs CHUIOBOE B3aUMOJCHCTBHE MEXAY YacTHLIAMHU
BeulecTBa. [loTeHIManbHas SHEpPrus MaTepralbHOM TOYKM BO BHEIIHEM CHJIOBOM II0JI€ M €€ CBS3b C
CHJIOW, JEHCTBYIOIIEH Ha MaTepuanbHyr0 Touky. [loHATHE O TrpaaueHTe CKaIApHOH (QYHKUIUU
koopauHat. Ilonme wnenTpanbHbIX cui. [loTeHumanbHass HSHEPrusi CHUCTEMBL. 3aKOH COXpaHEHUs
MEXaHU4YeCcKoN sHepruu. /luccumanusi sHepruu. 3aKOH COXpPAHEHMsI W NPEBpAIllEHUs DHEPIHMM Kak
MPOSIBIEHUE HEYHMUYTOKMMOCTH MaTepuu u e€ JBiKeHUs. [IpuMeHeHHe 3aKOHOB COXpaHEHHs K
CTOJIKHOBEHUIO YIIPYTHX U HEYNPYTUX TEIN.

1.3.PensTuBrCTCKas] MEXaHUKA.

[Tpunuun orHocurenbHocTu [anunes. [Ipeo6pazoBanus [Mamunes. HemHepranbHble CHCTEMBbI
orcuéra. Cunbl umHepuuu. Cuiia Kopuonuca. 3akOHbI COXpaHEHHS B HEHMHEPLMAIbHBIX CHUCTEMax
OTCYETa.

[IpyHIMII OTHOCUTEIBHOCTU B PENATUBUCTCKON MexaHuke. IlocTynarel cnenuaibHON TEOpUU
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otHocutenbHOCTH. [IpeoOpazoBanue Jlopenma. [lonsTie ogqHOBpeMeHHOCTH. OTHOCHUTENBHOCTD JJIUH
U TMPOMEXKYTKOB BpeMeHU. VHTepBal MEeXy COOBITHSIMU U €r0 MHBAPUAHTHOCTH IO OTHOIICHHUIO K
BbIOOpPY MHEPIMAIBHON CHUCTEMBbI OTCYETA KaK IMPOSBICHUE B3aMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PensatuBucTcKnid 3aKOH CJlOXKEHUsS cKopocTed. PemsaruBucrckuidi umnyinbc. (OCHOBHOM 3aKOH
PENATUBUCTCKON AUHAMHKHA MAaTEPUAIBHOM TOYKHU. PEIITUBUCTCKOE BBIPAXKEHUE JJISI KHUHETUYECKOU
sHepruu. B3auMocBsA3p Macchl U dHEPruu. DHEprus CBA3U cUCTEMbl. COOTHOLIEHHE MEXAY MOJHON
SHEprueil M UMIYJIbCOM YacTULbl. ['paHUIBl NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKOM)
MEXaHUKH.

1.4, DnemMeHThl MEXaHUKU CIUIOIIHBIX CPEI.

OOmue cBoiicTBa JKUIKOCTH M Ta3a. YpaBHEHHUE PAaBHOBECUS U JBUKEHHS SKUIKOCTH.
WneanpHas xuakocts. ['uapocratuka HecxumaeMon xuakoctu. CTallnOHApHOE TEUEHHUE HI€albHOU
KUJIKOCTH. Y paBHEeHUE bepHyruiu.

Bsskasa sxugkocts. Cunbl BHyTpeHHEro TpeHus. CTallMOHapHOE TEUEHUE BA3KOM >KHMIIKOCTH.
®opmyna Ilyazeinsa. Popmyna Crokca. ['mapoamHaMuyeckass HEYCTOMYHUBOCTh. Ilonatne o
TypOyJneHTHOCTH. J{BI)KEHHE Tell B )KUAKOCTSAX U ra3ax.

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

1.5. F'apmoHMYeckue KoaeOaHus U BOJIHBI.

Konebanus. Mexanuueckue konebanus. KuHemaTnueckue XapakTEpUCTUKH T'ApMOHMUYECKUX
konebanuil. J{uddepennmansuoe ypaBHeHre rapMoHu4eckux KoneOanuil. [IpykunHubIi, husnueckuit
U MaTeMaTUYECKUM MasTHUKU. DHEpPrus rapMoHMYecKuX KoseOaHui. Cllo)KeHHEe TrapMOHUYECKHX
KojeOaHuUi OJHOrO HampaBlIEHUs U OJUHAKOBOW 4acToThl. buenusa. CloxeHHs B3aUMHO
NEePIEeHANKYISIPHBIX KojeOanui. JnddepeHnmanbHoe ypaBHEHHE 3aTyXalolIUMX KOJIeOaHWH W ero
pemienue. JuddepennuansHoe ypaBHEeHHE BRIHYKIACHHBIX Konebanuil. [Tonstue o pezoHaHce.

Mexanu3m 00pa3oBaHHUs MEXaHWYECKUX BOJH B ymnpyrou cpeze. [IpoaoibpHbIe U mornepeyHble
BosHbI. CHUHYycOUAanbHbIe (TapMOHHYECKHE) BOJIHBI. YpaBHEHHE Oeryieil BOJHBI. J[IMHA BOJHBI U
BOJIHOBOE uuci0. BonHoBoe ypaBHeHue. PazoBas CKOpocTb. DHeprus BoJIHBL. Bekrop Ymosa.
Bonnogoii naker. I'pynnoas ckopocts. KorepeHTHOCTS.

WNuTtepdepennus BosH. OOpazoBaHUE CTOSYMX BOJIH. Y paBHEHUE CTOSYEH BOJIHBI U €r0 aHAJIU3.

Pa3nea 2. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

ey - npuoOpeTeHre TEOPETUIECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOTI0 UCCIIeI0BAHMS,
Ha OCHOBE 3HAHUI (PYHIaMEHTAJIBHBIX 3aKOHOB MOJIEKYJISPHON (PU3UKH U TEPMOIUHAMUKHU.

3agaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 [0 JAHHOMY pa3fieny (PU3HKH.

ITepeyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

TepMoaAMHAMUYECKHI M CTATUCTUYECKUI METOJIbI UCCIIEIOBaHUs. MaKkpOCKOIIMYECKOE COCTOSIHUE.
Makpockonudeckne napaMeTpsl Kak CpeJHAE 3HAYCHHUS.

M3ompouecchl M 3aKOHOMEPHOCTH MX MpoTeKaHHs. AOCONIOTHas TemIrepaTypHas MIKaia.
VYpasuenne Knaneiipona-Meneneesa.

Mopnens wuzaeanbHoro rasa. BbiBoA  ypaBHEHHMS MOJEKYJISPHO-KHUHETUYECKOW TEOpUU
UJEAbHBIX Fa30B JUIs JaBJICHUS U €ro cpaBHeHUE ¢ ypaBHeHHeM Knaneiipona-Menneneesa. CpenHss
KMHETUYeCKasi SHEeprus MoyieKyd. MOoJIeKyIsipHO-KMHETHYECKOE TOJKOBAaHUE TEPMOJIMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBesuia JUIsl pacrpe/ieIeHus] MOJIEKYJI HAEAIbHOrO ra3a Mo CKOPOCTSM U DHEPrusiM
TEMIOBOro JBIKeHUs. bapomerpuueckast popmyna. 3akoH bonbiimana it pactpeieseHus: YacTUIl BO
BHEIIHEM MOTEHIMaIbHOM MoJie. CpejHee YMCIo CTOJIKHOBEHUI U CpeHss JJIMHa CBOOOAHOTO podera
MOJIEKYJI.

SBnenns nepenoca. duddysusa. Koapobunuent nuddysun. Iuddysus B razax, ;KuakocTsx u
TBEPIBIX Tenax. TernonpoBogHocTh. KoadduuuenT rermnonpoBogHocT. TeMepaTypornpoBOAHOCTb.
BsizkocTb. KoadpuimeHTs! BI3KOCTH ra30B U )KUIKOCTEH.

Yucno creneHeil cBoOOAbI MOJEKYJbl. 3aKOH PAaBHOMEPHOI'O pacIpelleIeHUus] SHEPrHu I10
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CTETEeHSIM CBOOOIBI MOJIEKYN. BHYTpeHHss SHeprus uaeanbHoro raza. Pabora rasa mpu M3MEHEHUH
ero oowéma. KommvectBo termotsl. Termoémkocth. [lepBoe Havanmo tepmoamHamuku. [IpuMeHneHue
MEPBOTO Hayaja TEPMOJMHAMUKHA K H30MpoleccaM U aauabaTHOMY TMPOILECCY HJEalbHOTO Tasa.
3aBUCHUMOCTb TEIUIOEMKOCTH MJICAJIbHOIO ra3a OT BUAA IpoLecca.

2.2. TepmoauHaMuKa.

OObpatumbie 1 HeoOpaTtuMble nponecchl. Kpyrosoit nponecc (uuki). TeroBble ABUTaTenn U
xosoawibHble MamvHbl. [{ukin Kapuo u ero KIIJ[. Bropoe Hauyano tepmoauHamuku. HezaBucuMocTs
KITJI mukna KapHo ot mpuponbl pabodero Tema. DHTPOINUS. DHTPOIHUS HICATLHOTO TOJIKOBAaHHE
BTOPOT'0 Hayajaa TEPMOJUHAMUKU.

PeanpHble ra3pl. Cuiibl M NMOTEHUUANbHAS HSHEPrUs MEKMOJEKYJISIPHOIO B3aWMOJICHCTBHUS.
VYpaBuenue Ban-nep-Baanbca. 3otepmbl Ban-nep-Baasbca.

TepmoauHaMuKa MOBEPXHOCTH paszeiia AByX cpeld. IloBepXHOCTHas >HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. JlapneHue noj MCKpUBIEHHOW MOBEPXHOCTBIO KUAKOCTU. KannmiuisspHOCTb.

®dazosble npeBpaiieHus. Ga3oBslie quarpamMMbl. Kputuueckoe COCTOSHUE.

Kuakue Kkpucrasibl.

Pa3nea 3. DinekTpuyecTBo

Lesnu - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UYECKOTO UCCIIeI0BAHUS,
Ha OCHOBE 3HaHMI ()yHJaMEHTAIbHBIX 3aKOHOB YJIEKTPOCTATUKU M MMOCTOSTHHOTO TOKA.

3agauu — HaAy4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILICHUs 3a1a4 110 JaHHOMY pa3jeny QU3NKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

3.1. DnekTpocraruka.

3aKkOH  COXpaHEHHUS  JJICKTPUYECKOTO  3apsnaa.  Onekrpuyeckoe  mosie.  OCHOBHBIE
XapaKTePUCTUKHU DJEKTPOCTATHUECKOTO MOJS — HANPsDKEHHOCTh M MOTeHIMal. Hanpsok€HHOCTh Kak
IpaJueHT noreHuuana. Pacyér anekTpocratuyeckux mnojiei Meroom cyneprosuuuu. IIoTok BekTopa
HanpsokéHHoctu. Teopema Octporpanackoro-I'aycca nmasi 3JI€KTPOCTaTUYECKOTO TMOJsI B BaKyyMe.
[Ipumenenue teopembl Octporpaackoro-I'aycca k pacu€ry noss. DJIEKTPUUYECKOE T0JI€ B BELIECTBE.
CBoOOIHBIE ¥ CBS3aHHBIC 3apsAdbl B JUAJNEKTPUKAX. THUIBI AUSJICKTPUKOB. OJEKTPOHHAs U
OopueHTalMoHHas nossipuzanud. [lonspusoBaHHOCTh. JU3aeKTpruecKkas BOCIPUUMYHMBOCTD BEILIECTBA.
OnexTpuueckoe cMenieHue. JuanexkTpuueckas IpOHUIAEMOCTD cpeibl. Brluncienne HanpsykEHHOCTH
moJtst B AMdJIeKTprKe. CerHeTORIEKTPUKH. DIIEKTPETHI.

IIpoBogHuKkM B asekTpudeckoM mnoie. Ilose BHyTpM NpOBOJHMKA UM Yy €ro IOBEPXHOCTH.
Pacnipenenennie 3apsnoB B NPOBOJHUKE. DJIEKTPOEMKOCTH YEIMHEHHOTO IPOBOJHUKA. B3anmHas
€MKOCTh JIByX NpPOBOJHHMKOB. KOHJIeHCAaTOphl. DHEprus 3apsHKEHHBIX MPOBOJHUKA, KOHAEGHCATOpa U
CUCTEMBI IPOBOJIHUKOB. DHEPrus IEKTpocTaTnyeckoro nosst. O0bEMHas MIIOTHOCTb SHEPTUH.

3.2. IToCcTOSIHHBIN AJIEKTPUUYECKHH TOK.

[TocTOSIHHBIN 3IEKTPUUECKUN TOK, €ro XapakTepUCTHMKH U YCJIOBHS CYHIECTBOBAHMSL.
Knaccruyeckast 37eKTpOHHasE TEOpPHs 3JEKTPONPOBOAHOCTH METAIJIOB U €€ ONBITHbIE 0OOCHOBAHUS.
BeiBon 3akoHa Oma B auddepeHuuanbHOM QopMmMe W3 3IEKTPOHHBIX IPEACTaBICHUM. 3aKoH
Bunemana-®panna. 3akon Oma B MHTErpanbHOM opme. Pa3HOCTh MOTEHLIMANOB, 3IEKTPOIBIKYILAS
cuna, HanpspbkeHue. 3akoHbl Kupxroda. 3axon J[xoyns-Jlenna. DnekTpudeckuil TOK B BaKyyMe.
PaboTta BBIXOAA 3JIEKTPOHOB M3 MeTaia. TepModJeKTpoHHas smuccusi. Tok B razax. Ilmazma.
DJIEKTPONPOBOHOCTh ~ JJIEKTPOJHMTOB. 3akoHbl Dapazaes. ODIEKTPOJU3 U €ro MNPUMEHEHHE.
TepMoanexTpuueckue sABieHUs. KoHTakTHas! pa3HOCTH MOTEHINAIIOB.

Pasznea 4. Marnerusm

enu - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PM3UYECKOTO HCCIIeI0BaHus,
Ha OCHOBE 3HaHMH ()yHJaMEHTAIbHBIX 3aKOHOB 3JIEKTPOMAarHeTU3Ma.

3agauu — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILIEHUs 3a]1a4 110 TaHHOMY pa3jieny (QU3NKH.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1. DneKTpoMarHeTH3M.

MaruutHoe nosie. MarautHas uHAyKLuUsA. 3akoH AMiiepa. MarHutHoe nosie Toka. 3akoH buo-
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Capapa-Jlaniaca u ero npuMeHeHHe K pacy€Ty MarHUTHOTO 1oJisl. MarHUTHOE 110J1€ MPSIMOJIMHENHOTO
IIPOBOJHMKA C TOKOM. MarHuTHOe Ioje€ KPYroBOrO TOKa. MarHMTHBII MOMEHT BHUTKA C TOKOM.
BuxpeBoii XapakTep MarHUTHOrO IOJIA. 3aKOH IIOJIHOIO TOKa (LUPKYJSALUS BEKTOpAa MarHUTHOMN
MHAYKIUH) JJI1 MAarHUTHOTO 110JI B BaKyyMe M €ro IPUMEHEHHE K pacy€Ty MarHUTHOTO 10JI TOPOUa
U JUIMHHOTO cosieHouzaa. JlelicTBMe MarHMTHOrO 1o Ha JABWxKywuics 3apsa. Cuna JlopeHua.
JIBM>KeHHE 3apsDKCHHBIX YaCTHULl B MArHATHOM nosie. 1IpuHIun nelcTBus HUKIMYECKUX YCKOpPUTENIEH
3apshkeHHBIX dacTull. Oddekr Xomrma. MIJI-reneparop. KoHTyp ¢ TOKOM B MarHMuTHOM TIOJE.
MarnutHbiii notok. Teopema Octporpaackoro-I'aycca. Pabora nepemernieHus npoBOHUKA U KOHTYpa
C TOKOM B MarHUTHOM IIO0JIE.

MaruutHoe 1mosle B BemiecTBe. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunueHHoctb. MHMKpO M Makpo TOKH. OJEMEHTapHas TEOpUs [ua- U I[apaMarHerusma.
MaruuTtHas BOCIIPUMMYMBOCTb BEIECTBA U €€ 3aBUCUMOCTb OT TEMIIEpATypbl. 3aKOH IIOJIHOTO TOKa
JUI. MarHUTHOI'O I0JIs B BellecTBe. HanpsykeHHOCTh MarHUTHOIO 1oJiss. MarHuTHas IpOHUIIAEMOCTh
cpeanl. @eppomarnetuku. OnbiTel CtosieTroBa. KpuBas HamarHnumBaHusi. MarHUTHBINA THCTEpPE3UC.
Touka Kropu. Jlomensl. CrinHOBas mpupoaa GpeppoMaraeTusma.

4.2. DnexTpoMarHuTHasi MHIYKINS U IIEPEMEHHBIN TOK.

SBnenune snexkTpoMarHUTHONM uHAYKUMKU (ombiThl Dapanes). Ilpaswiio Jlenuna. 3akoH
IEKTPOMAarHUTHOM MHIAYKIMM M €ro BbIBOJ M3 3aKOHAa COXpaHEHUs »JHepruu. SBneHue
caMOMHAYKIMU. MHAyKTUBHOCTE. TOKM IpU 3aMBIKaHUM M pa3MbIKaHUM Lenu. SIBJIeHHE B3aMMHOU
UHAYKIUK. B3auMHas HMHIYKTUBHOCTb. ODHEpPrus CHUCTEMbl HPOBOJHUKOB C TOKOM. OO0bEMHas
IJIOTHOCTb SHEPTUU MarHUTHOro rnouis. Llenu nepemeHHOro Toxa.

OcHoBbI Teopun Makcseinia Ui 2JeKTpPOMarHUTHOro mojis. Buxpesoe anekrpuyeckoe none. Tok
cMelleHus. Y paBHeHus: MakcBesuia JUist 3JIeKTPOMAarHUTHOTO TI0JISL B UHTETPaIbHON (hopMe.

["apMOHMUYECKHE 3IEKTPOMArHuTHbIE KojeOaHus U uX xapakrepuctuku. duddepenunansuoe
YpaBHEHHUE DJIEKTPOMAarHUTHBIX KoJeOaHUI. OJEeKTpUYEeCKUH KojeOaTelbHbI KOHTYp. OHEprus
3JIEKTPOMArHuTHBIX Kojebanui. [uddepeHunanbHoe ypaBHEHUE 3JIEKTPOMArHUTHBIX KojeOaHUN U
ero pemenne. JuddepeHnnaapbHoe ypaBHEHHE BBIHYXICHHBIX KOJCOAHWH M €ro pelieHue.
Ammuiutyna u ¢asza BbIHYKACHHBIX KojeOaHuil. Pe3onanc.

DOnexkTpoMarHuTHble BOJHBL. (OCHOBHBIE CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJH. BonHOBoe
yYpaBHEHUE. DHEPTUs JIEKTPOMArHUTHBIX BOJIH. [loTok sHepruun. Bexkrop Ymosa-IloiiHTHHTA.

Pa3nea S. Ontuka. KBantoBas gusuka

Iesnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB (PM3UYECKOTO UCCIIeI0BaHus,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB ONTHKHU U KBAHTOBOH (PU3MKH.

3agaum — Hay4YuTh CTYJEHTA BJIAJIETh METOAAMHU PEILIEHUs 3a/]1a4 110 JaHHOMY pa3jieny (QU3NKH.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1. BonHoBas onTHKa.

Wntepdepeniius cBera. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Pacuér
MHTEP(PEPEHIMOHHOMN KapTUHBI OT JIByX KOT€PEHTHBIX HICTOYHHUKOB. OnTHYecKast JUIMHA MTyTH.
WuTepdepennys cBeta B TOHKMX IJIeHKaX. IHTepdepoMeTphl.

Hudpaxnus csera. [punuun ['toiirenca-®penens. Meton 300 @penens. [Ipsmonuneiinoe
pacripoctpanenue cBera. Judpaxius OpeHens Ha KPyriioM OTBEpCTHH U aucke. Judpakuus
®paynrodepa Ha OAHOU e U TUPPaKITMOHHON peméTke. Paspematomnias crmocoOHOCTh
OINTHYECKUX MPHOOPOB.

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

Onrrnueckn HeOJHOpPOAHAs cpena. Jlucnepens cBeTta

Pacnipoctpanenue ceera B BemecTse. ONTHUECKH HEOIHOPOAHAS cpena. Jucnepcus cera.
O6acTi HOpMAJIbHOM ¥ aHOMAJIBHOM TUcHepCcr. DNEKTPOHHAs TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue ceeta. dpdexr Homiepa. M3nyuenue BaBunosa-UYepeHnkona.

[Tonsipuszanus cBera. EcTecTBEHHBIN U NOJIApU30BaHHBIN cBeT. [lonspusanus ceera npu
oTpakeHHHU. 3akoH bprocrepa. J[BoliHoe myuenpenomiienne. OnHoocHble KpucTaisl. [lonsgponsl u
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MOJIIpU3aLlMOHHbIE IPU3MBI. 3aKOH Maioca.
5.2. KanroBas (usuka.

TemmoBoe wusmyuenue. Uépuoe teno. 3akon Kupxroda. 3akon Credana-bompiiMaHa.
Pacnpenenenue sHeprun B crekTpe aOCOIOTHO 4€pHOro Tena. 3akoH cMmelneHus Buna. KBantoBas
runote3a u Gopmyna ITnanka. OnTuueckas nupomerpus. Buemnuit Gotorddext u ero 3aKoHbI.
dotonbl. YpaBHeHue OMHIITEHHA aia BHemHero ¢orodddekra. Macca m umiynbc (oToHa.
Hasnenue cBeta. OnbiTol JlebeneBa. KBantoBoe u BoIHOBOE 00bSACHEHHE AaBlieHHs cBeTa. Dddext
Komnrona. /lnanektnueckoe eIMHCTBO KOPIYCKYJISPHBIX M BOJHOBBIX CBOIMCTB 3JIEKTPOMArHUTHOIO
U3ITyYEHUS.

OnbiTHOE 00OCHOBaHME KOPILYCKYJISIPHO-BOJIHOBOI'O  Jyajlu3Ma CBOMCTB  BELIECTBA.
®opmyna ne bpoitna. CooTHolleHHE HEONpPeAeNEHHOCTEH Kak IPOSBICHUE KOPILYCKYJISIPHO-
BOJIHOBOTI'O JlyajIM3Ma CBOMCTB MaTepHH.

BonnoBast QyHkius u e€ cratucTuyeckuii cMbIicia. OTrpaHHYEHHOCTh MEXaHWYECKOTO
nerepMuHu3Ma. [IpUHIMI OPUYMHHOCTH B KBAaHTOBOM MexaHuke. CTallMOHApHBIE COCTOSHMSL.
VpaBuenue Ulpéaunrepa st cranuoHapHbIX cocTosHuil. CBoOoaHas dyactuia. TyHHEIbHBIN
¢ Pexr.

YacTuna B OAHOMEPHOHN IPSIMOYIOJIBHOM «IIOTEHIMAIBHOU siMe». KBaHTOBaHUE 3HEPruu u
UMIIYyJIbca YacTHUIbI. ['apMOHNYECKUN OCLHMILIATOP.

Pa3nen 6. ®u3uka atoma, aTOMHOTO SIZIPA U 3JIeMEeHTAPHBIX YaCTHI

ey - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PH3HMUECKOTO UCCIIETOBAHMS,
Ha OCHOBE 3HaHWH (PyHJaMEHTAJIbHBIX 3aKOHOB (PM3UKU aTOMa U aTOMHOTO sJIpa.

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

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

6.1. Atom.

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

Oneir repna u I'epnaxa. CrnuH asekTpoHa. CMHOBOE KBaHTOBOE 4Mci0. PEepMHOHBI U
6o03o0ubl. [Ipunmun Ilaymu. PacmpeneneHue »JI€KTPOHOB B aToMe€ IO COCTOSIHUSM. [loHsiTe 00
OHEPreTUYECKUX YPOBHAX MOJeKyd. CHekTpbl aroMoB M Mosekyi. [lormomieHue, CIIOHTaHHOE U
BBIHYKJICHHOE u3itydeHus. [lonarue o nasepe.

6.2. DneMeHTHl GU3MKU TBEPAOTO Teja

®dazoBoe MPOCTPAHCTBO. DeMeHTapHas siueiika. [InotHocTs coctostHmit. [ToHATHE O KBAaHTOBOM
cratuctuke boze — OiHmTeiiHa. DOoTOHHBIH U (GOHOHHBIN ra3el. Pacnpenenenue (OHOHOB IO
sHeprusiM. TemnoéMkocTh KpucTamuinyeckod pemérku. CBepxrekydecTb. [loHSTHE O KBaHTOBOM
cratuctuke Gepmu-/upaka. Pacnipenenenue 3JIeKTPOHOB POBOAUMOCTH B METAJLIE 110 SHEPTUAM IIPU
abcomoTHOM Hylse TeMmieparypbl. OHeprusa @depmu. BnusHue TtemmepaTypsl Ha pacnpeselieHue
JJEKTPOHOB. YpoBeHb depMu. BHYTpeHHASA SHEPrUus U TEILUIOEMKOCTD JJIEKTPOHHOIO T'a3a B METAJLIE.
DNeKTPONPOBOAHOCTh METAIUIOB. CBEpXMPOBOIUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

OHepreTudecKkue 30Hbl B KpUCTA/UIaX. Pacnpenenenne 31eKTpOHOB 10 SHEPIETHYECKUM 30HAM.
BanenTHast 30Ha ¥ 30Ha MPOBOJAMMOCTH. MeTaibl, JUAIEKTPUKUA U MOTYIpOBOAHUKU. CoOCTBEHHAas
IIPOBOAMMOCTD  IOJYNPOBOAHUKOB. KBazuuacTHIbl — 3JEKTPOHBI IMPOBOAUMOCTH M JIBIPKH.
OddexTuBHas Macca dJeKkTpoHa B Kpucrtamie. IlpumecHas NpoBOIAMMOCTbh MOJYNIPOBOJHUKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONTYNPOBOAHUKH. KOHTakTHbIE sABiIeHUSA. KOHTaKkT 3J€KTPOHHOrO M
IOBIPOYHOTO  TONYNPOBOJHUKA  (p-N—Tepexos)) ¢  ero  BOJbT-aMIlepHas  XapaKTEepUCTHKA.
DOTOINEKTPUYECKHUE SABJICHU B IIOJIYNIPOBOAHUKAX. JIFOMUHECHEHIIUS TBEPABIX TEIl.

6.3. AToMHOE AApO.

3apsn, pa3Mep M Macca aTOMHOro sjapa. MaccoBoe M 3aps10oBoe 4ucia. MOMEHT MMITyJbca
sqpa U ero MarHuTHbIA MoMeHT. CocraB snpa. Hykionsl. BzaumoneiicTBue HyKJIOHOB U MOHSTHE O
CBOMCTBAX U NMPHUPOJIE SAEPHBIX CHIL. Jle(heKT MacChl U SHEPTHUs CBSI3U sIpa.

3aKOHOMEPHOCTH M NPOUCXOXKJIeHue anb(a-, Oera- M TaMMa-U3ITy4yeHUH aTOMHBIX sJIEp.
SnepHble peakuMM U 3aKOHBI coXpaHeHMs. Peakuus nenenus sanep. Llemnas peakuus neneHus.
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[Tonatue o snepHoil sHepreruke. Peakumsi cuHTe3a aroMmHbIX sjaep. IlpobGiema ympaBisieMbIx
TEPMOSIIEPHBIX PEAKIIUH.

6.4. DneMeHTapHbIC YAaCTHIIBI M (PU3NYECKas KapTUHA MHpA.

BemectBo u none. Mepapxus cTpykTyp Matepuu. YacTuupl 1 aHTUYACTULBI. DJIEMEHTapHbIE
yacTuibl. KBapku, 1enToHbl U KBaHTHL. YeTbipe Tuna (yHJaMEHTAIBHBIX B3aMMOICHCTBHMA: CHIIbHBIC,
JIEKTPOMAarHuTHbIE, cjlabble M TpaBUTALMOHHBIE. AIpPOHBL. Slapa aToMoB. ATOoMBI. MoOJeKyJbl.
MakpoCKOIIMYeCKHe COCTOSIHUS BEIIECTBA: rasbl, JKMAKOCTH, IulazMa, TBEpable Tena. [lmaHeTsl.
3BE31b1. BemecTBo B 9KCTpEMalIbHBIX YCIOBUSX: O€JIble KapiIUKH, HEHTPOHHBIE 3BE3/1bl, YEPHBIE JBIPHI.
lNaakTuku.

5. OIIeHO‘{HLIe MaTepuaJbl 10 ITMCHUIIJIMHE
OLIGHO‘-IHBIC MaTCpHraJIbl IO JUCHUIIIIMHE TPCACTABJICHBI 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 OLICHOYHEBIX CPEACTB.

5. 1. Onucanue nmokasarejei u KPpUTCPUEB OCHUBAHNSA TVIAHUPYEMBIX pE3yJIbTaTOB Oﬁy‘leHHH o y‘leﬁHOﬁ JAUCHHUIIIINHE

Komnerenunus Nuauxarop HaumenoBanue
c¢opMHPOBAHHOCTH YpoBeHb 0cBOeHUA™ I[lnannpyemble pe3y/abTaThbl 00yUeHUsI OLICHOYHOI0
KOMIIeTeHIN I cpeacrsa
3uaTh. (yHIaMEHTaIbHBIC 3HaTh: MHUHUMAIBHO JOMYCTHMBIH  ypoBeHb | Order mo j1ab. pabote
OIIK-1. CrocobeH | 3akoHBl  QU3UKH, B  T.4. 3HAHWH, TOMYIIEHO MHOTO HETPYOBIX OIHNOOK Tect
U3y4ars, ¢dusnueckue OCHOBBI yMeTb: MPOJCMOHCTPUPOBAHbI OCHOBHBIE yMeHMsI, | KoHTponbHas paboTta
AHATH3HPOBATS, MEXaHUKH;, MOJICKYIISIPHYIO pelieHbBl  THUMOBBIE  3aJadyd C  HErpyobIMH
HCHOIB30BATE GU3UKYy ¥ TEPMOIUHAMUKY, IMoporoBwlii OomMOKaMH, BBIIOJNHEHBI BCE 33/aHMsA, HO HE B
T —. UEKTPUUECTBO U MarHeTusM, | (yIOBJIETBOPUTEJIBHO) | IOJIHOM 0O0BbEMe }
6’BCKTBI " OIITUKY, AaTOMHYIO u BJIAaA€Tbh: UMECTCA MUHUMAJIbHBIN Ha6op HaBBIKOB
0 SAACPHYIO (HU3HKY; TEOPHIO H JUISL peIICHUs] CTAaHIAPTHBIX 3a]a4 C HEKOTOPBIMU
TIpoLeceet, METOJIbI SKCIICPUMEHTATBHBIX Heo4YeTaMu
OCHOBBIBASICH HA | pecire0BaHHiL.
3aKOHax H | Vmers: UCIIONIB30BaTh 3Haer TBepPHO: YPOBEHb 3HaHU B 00beme, | Oruer 1o 1ab. padore
3aKOHOMEPHOCTAX ¢busnueckue  3aKOHBI  JUIA COOTBETCTBYIOIIIEM  MpOrpaMMe  TMOATOTOBKH, | TecT
MaTCMaTH4YCCKUX, pelecHus 3a1a4 B JOMYIICHO HECKOJBKO HErpyOBIX OINOOK KonrtponbHas pabota
(bu3nUecKux, npodecCHOHANTEHON YMeeT yBepeHHO: TIPOJCMOHCTPUPOBAHBI BCe
XUMHUYECKUX U | IeSATENbHOCTH;  TPOBOJHTH IpoxsunyThiii OCHOBHBIE YMEHHSI, PEIICHBI BCE OCHOBHBIE 3a/1auH
GMOIOrMYeCKHX HayK | YKCICPHMEHTAIbHbIC (xopomo) Cc HerpyObIMH OHIMOKaMH, BBIIOJHEHBI BCE
1 MX B3AHMOCBSI3SIX. UCCIIEIOBaHUSI. 3aJaHdsT B TOJHOM 00BeMe, HO HEKOTOphIE C
HEJI0YEeTaMH.
Biageer  yBepeHHO:  IPOJEMOHCTPUPOBAHBI
0a30Bble HAaBBIKM TIPH PEIICHWH CTaHAAPTHBIX
3a]a4 C HEKOTOPBIMHU HEJ0YETaMHU
Buaaners: METOAaMHU Hmeer chopmupoBaBimeecs cucreMaTuueckne | Otyer no y1ab. padore
pelIeHust MHKECHEPHBIX 3HAHUSA: YPOBEHb 3HAHUI B 00BbEME, Tect
3a/1a4; METoaMu O0pabOTKH COOTBETCTBYIOIIEM MPOrpaMMe MTOATOTOBKH, €3 Kontponphas pabora
9KCTIEPUMEHTAIILHBIX . OIHOOK.
MCCIIEIOBAHMIA. Bricokuii Hmeer chopMHPOBABILEEcs] CHCTEMATHIECKOE
(oTIM4HO)

ymenue: IpOACMOHCTPUPOBAHBI BCC OCHOBHELIC
YMCEHUA, pCUICHBI BCE OCHOBHBIC 3aJa4U C
OTACJIbHBIMU HECYIICCTBCHHBIMUA
HEA0YCTaMH, BBIIIOJIHCHBI BCC 3aJaHUA B
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HEA0YCTOB.

MTOJTHOM 00BEME.

IMokazan copmMupoBaBieecs
CHCTEMATHYECKOE BJIajICHHUE:
MPOIEMOHCTPUPOBAHBI HABBIKY MPU PEIICHUH
HECTaHJApPTHBIX 3a/1a4 06e3 omuboK U

5. 2. Onucanue MKAaJ OLEHUBAHUA

5. 2. 1. lllkana oneHUBAHUs HA ITaNe TEKYIEero 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 6omee 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 HTaNe MPOMEKYTOYHOI aTTecTanuu (3a4eT W IK3aMeH)

®opma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HPDKE TIOPOTOBOTO)

IToporoBsiii (YAOBIETBOPUTEIHHO)

[IponBuHyTHII (XOpOI1IO0)

Bricokwuii (0TaM4HO)

BrimonHeHne UTOTOBBIX
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, YMEHH i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATBI
(opMupoBaHUA KOMIIETEHIM B MpoLiecce 0OCBOEHHUsI 00pa30BaTeIbHOM POrpaMMbl

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

CryneHTy npeJiararoTcsi BApHaHTbl KOHTPOJIBHBIX paboT, BKIIOYArONIne NsaTh 3aaaHuii. Homep
BapHaHTa KOHTPOJIBHOW paboTHl ompeaesnsercs NpenojaBareieM. TemMaTHka KOHTPOJBHBIX paloT
chopMUpOBaHa MO MPUHIUITY COUETAHUS Pa3fesioB AUCUUIUIMHBL HamncaHuio KOHTPOJIbHOM paboThI
JOJDKHO TPEANIECTBOBATh M3YUEHHE JICKIIMOHHOTO MaTepualla, BHIIOJHEHNE Ja0b0opaTOpHO paboThl
B IIPOLIECCE CaMOCTOSTENbHOM paboThl. [[si yCHEMIHOrO BBHIMOJIHEHHUS] KOHTPOJBHOW pabOThI
HE00XO0IMMO 03HAKOMUTBCS C JTUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepedyeHb OCHOBHOH U JTOTIOJTHUTEILHON JTUTEPATYPHI».

BAPUAHT

3agaua 1. Teno OpoireHo Mo YoM K TOPU3OHTY TakK, YTO €r0 PaAnyC BEKTOP U3MEHSETCS IO
3akony: T =3ti +(3t—2t?)] . OnpenenuTh JaIbHOCTB MOJIETA TEJA.

3anpaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pociio
aBJIeHue rasa’?

3amaua 3. Onpenenuts eMkocTh C KOHAGHCATOPa, COCTOSIIETO U3 IBYX mapukoB auamerpom d = 0,01
M, [IEHTPBI KOTOPBIX HaXOIATCS B BO3ayXxe Ha paccrosauu | = 0,20 M Apyr OT Apyra, MPHHSB, 4TO
3apsi/ibl Ha MX TIOBEPXHOCTSX pacIpeesieHbl pAaBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIEIbHBIX TPOBOJHUKA C OJIMHAKOBO HATPaBIEHHBIMU TOKaMH |1 =
2 Awul, =4 A pacnonoxensl Ha paccrosaud d = 10 cm apyr ot apyra. OnpeneauTb MarHUTHYIO
UHAYKIHIO B B Touke, Jexalieil B cepeiiHe OTpe3Ka MpsSiMOM, COSTMHSIONIETO MPOBOIHUKH.

3apaua 5. Ha mudpakmmonnyio pemietky, coaepkanryto N= 250 mTpuxoB Ha MIJUTUMETp, Majaet
HOpPMaJIbHO Oelnblii CBET, a 3aTeM MpOEHUPYEeTCs MOMEIIEHHON BOJIM3M PElIeTKU JMH30M Ha HJKpaH.

PaccrosiHue ot nuH3bl 10 3kpaHa L= 1,2 m. ['panuiel BUAUMOro cnekrpa: ﬂ'xp: 0,780 mxm u A; =

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IIEPBOrO MOPsIIKA HAa dKPAHE.
3agaya 6. CKOJBKO SHEPrUM OCBOOOIUTCS MPU COEAMHEHUU OJHOTO MPOTOHA U JIBYX HEUTPOHOB B
aTOMHOE A]1p0?

5. 4. ®OHJI OUEHOYHBIX CPEJICTB JJ151 IPOMEXYTOUYHOM ATTECTAIIUM

KOMIIJIEKT TECTOB nnst npoMesKyTOYHOM aTTecTaluHu (IK3aMeH)
10 JMCHHUIIHHE
B TpeTheM cemecTpe HK3aMEH IPOBOAUTCS B BUJAE MUTOrOBOTO TecTa. J[JIsl BBINOIHEHMS TecTa
otBoauTCcs 60 MUHYT.
IIpumepHBIe 321aHUSA HTOTOBOIO TECTA

1. Kakas u3 popmyit onpeesisieT MTHOBEHHYIO CKOPOCTB?

A. <v>=£;B. V= Iimﬁzﬂ;B. Bzi;l“. U:d_s
At>0 At dt t

dt

; A Cpenu npennoXeHHBIX BAPHAHTOB HET BEPHOTO.

2. BBICTPOTY H3MEHEHHUS CKOPOCTH 10 HATIPABJICHHIO XapaKTEPHU3YET:
A. TaHTeHIManbHOE yCKopeHue; b. HopmanbHoe yckopenue; B. monHoe yckopenue; I'. nepemenienue tena; /.
CpeIy NMPEATOKEHHBIX BAPHAHTOB HET BEPHOTO.
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3. JIuck Bpam@aercst BOKPYI CBOEH OCH. 3aBHCHMOCTH yIJIa MOBOPOTa qucKa oT Bpemenu: ¢(f) = 3t + 5t%,
YTII0Basi CKOPOCTh IMCKa Yepe3 3¢ 0T MOMEHTa Hadana ABMKEHUS paBHA:
A. 3 pan/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpenu npeyioxKEHHBIX BApUAHTOB HET BEPHOTO.

4. Kakas u3 TpeIIOKEHHBIX (OPMYJI COOTBETCTBYET Ooiice 0OmIel (OPMYIHPOBKE BTOPOTO 3aKOHA
HrroTona?
- dp v? - -
A.F=uN;Bb. F= o i B.F=m—; I'.F=ma; . Cpenu npeanokeHHBIX BAPHAHTOB HET BEPHOTO.
r

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

A. AS 1. wR

B. a, 2.¢R

B. &, 3. ApR

I.a 4. w*R

I. v 5. RVe* + o'

6. HuepuuoHHBIE CBOMCTBA TEN B OCTYNATEILHOM JBHKEHHU XapaKTEPU3YET
A. Bec; b. cuna tpenus; B. macca; I'. MoMeHT unepuuu; . ummnyssc.

7. K nuccumaTuBHBIM CHJIaM OTHOCSITCS:
A. cuna Tspkecty; B. cuna tpenus; B. cuna ynpyrocty; I'. cuiia BCeMUPHOTO TSTOTEHHUS;
J1. cuna conpoTUBIIEHUS BO3yXa.

8. Kunernueckast Heprust onpeiesiercs no hopmyie:

2 2
A. E:%;B. E=mgh;B. E=FS;T. E=0

s I E=Nt.

9. MoMeHT HHEpPIIUK MAaTEePHATBHOM TOYKH OTIPEIEIISETCS 110 (hopMyJIe:

2
A.I:mrz; B. I=1 +md2; B.I:M; l“.I:m
c £ 3

. 7T
10. MarepuansHast TOUKa KOJIEOIETCS COMNIACHO YPABHEHUIO X = O Sln(g + 5) cM.

[lepuon xonebanmii paBen: A.6¢; Bb.4c; B.3c; T.12c¢

11. MaxkcumanbHOe CMEIEHHE TOYKH OT MOJIOKEHHS PABHOBECHS B KOJIEOATEIHHOM MPOIECCE — ITO ...
A. avmutyaa;  b.yacrora; B. mepuon; I. dasa.

12. Tsepmoe Teno, coBepliaroiiee IMOJ IACHCTBHEM CHJIBI TSHKECTH KOJICOAHHS BOKPYT HEIOBIKHOM
FOPU30HTAIBHOM OCH, IPOXOASAIIEH YEPE3 TOUKY, HE COBIAJAIOLLYIO C LICHTPOM Macc Teja — 3TO. ..
A. MaTemMaTuueckuit MasTHUK; b. pusndecknii masTHYK; B. Ipy>KUHHBIH MasTHUK;
I'. xonebaTenbHBIN KOHTYP.

13. Tapmonunueckoe koneOanue 3amano ypasHenueM X = ASin(at + «). Kakas dopmyna onpenenser
KUHETUYECKYIO SHEPTUIO 3aJaHHOr0 Kosiebanus F, =...?

mw2A2 252

A. (M2 A2sin? (ot +a))/2; B. , .g. ¢

cos2 (ot + @) ; . Acos(at + «x)

14. PeanbHblii Ta3 MOKHO CYMTATh MIAEATBLHBIM IIPH. . .
A. Hu3KOM naBieHun; b. Beicokoil Temneparype; B. manom o6beme; I'. 60ib1110# MOJEKYIAPHOI Macce;
. HU3KO! BIAXKHOCTHU.

15. B coorBercTBuH ¢ 0OcHOBHBIM ypaBHenrneM MKT npousseenue nasienus (p) u oobema (V) paBHO:
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A.32«T: B. %(EQN : B. kTINg; I. RT/M: JI. VRT.

16. YcTaHOBUTE COOTBETCTBUE:

Buo 2azosoeo npoyecca: Yenosue npomexanus npoyecca (015 0annol maccol 2aza):
1) wu30oTEpMUYECKUIi TIpOLIECC A. p=const
2) W30XOPHUYECKHI IIPOIECC B. Q=0
3) u300apHUECKIIi TIPOLIECC B. V=const
4) anuabaTHBIH TpoIece . T=const

17. Cuna BHyTpeHHETO TpEeHHs MEXIy claosMu skuakoctd F=2 H. Ilpu yBenuuenun B 2 pasa rpaadeHTa
CKOPOCTH U YMEHBIIICHUH B 2 pa3a IUIONIa/IU CJIOEB CHUJIa BHYTPEHHETO TPEHUSI CTAaHET PaBHOM:
A. 1H; b. 2H; B. 4H; I'. 8§H.

18. BCJ’II/I‘H/IH&, KOJMYECTBCHHO XapaKTCPU3YyrolIlasd CIIOCOOHOCTh HA3JICKTPU30BAaHHBIX TEJI OKa3bIBATb
DJICKTPUYCCKOC BO3JICHCTBHE Ha Apyrue T€jla W MNOABCPrarbCd CaMHUM 3STOMY BO3I[€I>'ICTBI/IIO,
Ha3bIBACTCHA. . .

19. Tlome3ysich MPUHIMIIOM CYNEPIO3UIUU  TOJIEH, Al
OIIpeleNINTEe HaNpaBJICHHE BEKTOpPa HANPSHKEHHOCTH @ @
pesyabTupytomero nons B Touke C, eciu 1mone
CO3/1aHO PaBHBIMU 10 MOJYJIIO 3apsiiaMH. fe

4 . 2
A.2. B.4. B.1. I.3. /.5
20. HanpsskeHHOCTH depe3 MOTEHIHAd MOXKET OBbITh V3

BBIPKEHA CIIEAYIOMUM 00pazoM: E =
A. qo(p, —9,): B. (9, —9,); B.gq,; I'. (-grad ¢); . Cpeau npeanosKeHHbIX BApHAHTOB HET BEPHOTO.

21. Jlns  ompejeneHusT HAMPSDKEHHOCTH — AIICKTPOCTATHYECKOTO — TOJNS  PaBHOMEPHO — 3apsDKEHHOM
0ECKOHEYHOH MJIOCKOCTH B BAKyyMe HCIIONB3YeTCs Clleayomas popmya:

AE=ole: b E=—— 3. et Gppe- L g2

dngy r? 4zes, R 27gy T 28,

22. 9J'I6KTpI/ILI€CKI/IM TOKOM Ha3bIBACTCHA. ..
A. xaoTuuHoe JABUKCHHUEC YaCTHIL, b. HaIllpaBJICHHOC JIBWXCHUC MOJICKYII; B. YHOOPAA0OYECHHOC ABHKCHHC
3apSKCHHBIX YaCTUIL; F) moboe IMPOU3BOJIBHOC ABUKCHUC DJICKTPOHOB; Il) cpeau MpeIOKCHHBIX BAPUAHTOB
OTBCETOB HET BEPHOIO.

23. Pabota Toka onpeensercs kak dA = ...
P
A. Udg; B. IUR; B. Tdt : T. I°R; JI. cpe/iu Ipe/IIosKEeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24,

Sanumute 1 npaBwio Kupxroda s y3na A u 2 npasuio i koatypa ABC/I.

&

A I B

LA |
\2‘< I3,4 ;ﬁ—z—' ¢
o fg TS

25. TpI/I OAWHAKOBBIX COHNPOTUBJICHUSA COCAUWHCHBI JBYMS criocodamu. OHpC,Z[eJ'H/ITL, B KakKOM cJjydac

COTMpoTHBJIeHHE 1lenH OonbIre. Ha ckombko?
—+—
— " {1 —
b -
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6. MaTepuajibHO-TeXHUYECKOE U Y4eOHO-MeToIuYecKoe ofecneyeHne TUCIUIIHHbI

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 |pabotel / 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'.I"''PamazanoBa — M.,2012.
http://portfolio.rgazu.ru/pluginfile.php/41577/mod_resource/content
®uzuka. M3yueHue BpalaTENbHOIO IBM)KEHHS TBEPAOrO TENa M ONpEACICHHE MOMEHTA WHEPLUU
3 |maxosuka/ PTA3Y; Cocr. a.1.H., npod. M.M.MaxmyTtos, accuctent I'.I". Pamaszanoga, 2012. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/41571/mod_resource/content
®usuka. Omnpenencuue oTHoueHus Terioemkoctd Cp/CV meToaoM  amnabaTuvdeckoro
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 ®usnka. Onpenenenne nHAYKTUBHOCTH Kartymku. / PCA3Y; Coct. M.M. Maxwmyros, I'.I.
Pamaszanosa — M.,2012. http://portfolio.rgazu.ru/pluginfile.php/86074/mod_resource/content
@uszuka. OmnpeneneHue KOHLEHTPAMM pPAacTBOpa caxapa MO YIUIy BpallleHus IUIOCKOCTU
8 |monspusanuu cBera. / 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 3emiu. / 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.HaBpys3oBa, I'.I'.PamazanoBa — M., 2012.
http://portfolio.rgazu.ru/pluginfile.php/86084/mod_resource/content
®dusnka. 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
®dusnka. Meronndeckue pazpaboTKH MO 00pabOTKe pe3yabTaTOB M3MEPEHUM U OLEHKE UX
1p |MOTPEWIHOCTH MPU BHINOIHEHHH nabopaTopHoro npaktukyma. /Poc.roc. arpap. 3ao4. yH-T;
Cocrt. Cumasakua A.A., Cumaaakuna 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 U3JJaHUS, TO]T Cebiika Ha yueBHoe n3xanie B DBC
/1 W3/1aHUS], KOJIMYECTBO CTPAHUIL

OcHoBHAaA
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I'padorckmii, P.M. Kypc ¢usuku : ydeOHOe
nocobue nns By30B / P.M. I'paboBckuit. — 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 /
H. B. CaBenbeB. — 10-e uza., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 292 ¢. — ISBN
978-5-8114-9199-5. — TeKcT : 35IeKTPOHHBIH //
Jlaub : 21eKTpOHHO-OMOIMOTEYHAS CHCTEMa

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

I[OHOJ'IHI/ITGJ'IBHaﬂ

AxcenoBa, E.H. O6mas ¢hu3uka. Mexanwka (TaBbI
Kypca): yaeOH. oco0. [ DIeKTpoHHbIN 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. — Cankr-IlerepOypr: Jlans,
2018. — 72 c.

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

AxcenoBa, E.H. O6mas ¢pusnka. 1eKTpruecTBo 1
Mar"eTusM (TJaBbI 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 00pa30BaTeIbLHBIX PeCypcoB

Ne
n/
n

DJIEKTPOHHBIH 00pa30BaTeJILHBIH
pecypc

HJoctyn B JOP (ceTh UHTEpHET, JIOKATBHAA CETh,
aBTOPHM30BAaHHBII/CBOOOAHBIN 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 | PagnoaktuBHoCcTh. Mozgenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctuxenus Poccun B mokopenuw | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa
S | OcHOBHBIE dopmys | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
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1 METOJIMYECKHE pekoMenanuu | metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
10 pelleHno  3aj7ad  Ha ocHoBbI | 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 JBUXEHUU Tella 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 BeIHYXIeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoJieOaHMs kolebaniya

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

11 | OcHoBHoe  ypaBHenwe  uHamuku | 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 nnpodeccHoHAIbHBIE 0a3bl JTAHHBIX, MH(POPMAIMOHHBIE CIIPABOYHbBIE CUCTEMbI
1 JIHIEH3HOHHOE MPOrpaMMHoe odecredyeHne

CoBpeMeHHbIe PodecCUOHAIbHBIE 0a3bl JAHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciyx0a rocy1apCTBEHHONW CTATUCTHUKH.

https://cyberleninka.ru/ - nayunas snekTponHas 6HOIMOTEKa OTKPBITOrO Moctyma (Open Access).

http://link.springer.com/ - momHOTeKcTOBas KoJuiekiusi (0a3a JaHHBIX) 9JEKTPOHHBIX  KHHUT
n3garenbcTBa Springer Nature.

http://fcior.edu.ru/ - deaepanbHBIi HEHTP HHOOPMATHOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHaponHas HWH(POpPMAIMOHHAS ~CHUCTEMa IO
CEIIbCKOXO03IHCTBEHHBIM HayKaM U TEXHOJIOTHSIM.

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

HudopManmnoHHbIe CIPABOYHbIE CHCTEMBI

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

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

JInueH3HOHHOE MPOrpaMMHOe odecredyeHne

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

OpenOftice, Jlronukc (OecraTHoe MporpaMMHOe 00ecIiedeHne UPOKOTo Kiiacca),

crcTEMa JUCTAaHIIMOHHOTO 00yuenus Moodle (Www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpaMmmMHoe obecrieueHre
3JIEKTPOHHOTO pecypca caiira, Buttouas Ob6C Agrilib u Buaeokanan PI'A3VY (http://www.youtube.com/rgazu),

aHTUBUpYCHOE nIporpamMMHoe obecnieuenrie Dr. WEB Desktop Security Suite.

6.5 llepeyennb yueOHBIX ayIUTOPHii, 000PYTOBAHUSI H TEXHHYECKHX CPEICTB 00y4YeHHsI

HaumenoBanue
IIpennasHauenue opnvea Ilepeuenn
KOpII
noMenieHHs priyea, o0opynoBaHus (B T.4. BUPTYaJbHble aHAJIOIU) U
Ne nomemenns
(ayauTopumn) TeXHUYECKHX CPeACTB 00yUYeHHUs!
(aynuropumn)
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Hns zansTuii
JIEKITMOHHOTO THIIA

YueOHbIN
J1abopaTOPHBIN KOPITYC
Ne 203, 205, 401,403

Hocka menosasi, npoektop SANYO PLC-XW250, sxpan
HacTeHHbIH pyaoHHbI SIMSCREEN

st mabopaTOpHBIX
3aHATHN

Y4eOHbIit
1ab0paTOPHBINA KOPITYC
Ne 208, Ne210

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

«3yueHue

MOMCHTa HHEPpUOHHU

Konedanuit

MaXOBHKa»,
CBO60)1HI)IX MMPY>XUHHOT'O
MasiTHHUKA», «I/I3Mepeﬁne TEMIICPATYPhI TepMonapoﬁ»;
<<OHpeZ[CJ'ICHI/IC HHAYKTUBHOCTU KaTyHIKW»,
KOHLCHTpalnuu caxapa oo yriy

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

«Ormpenenenue

OCBEIIEHHOCTH IIOBEPXHOCTU C IOMOIIBIO CEJIEHOBOIO
¢doroanementa»; «['pagyrMpoBka MOHOXpoMaropa H

Onpe€acICHUE IJIMH BOJIH CIIEKTPa rasa»

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

IIPOMEKYTOUHOMN 217,401,403

aTTeCcTaluu

Hns YueOHsbIit IIepconanbHble KOMIBIOTEPHI
CAMOCTOSITENBHOM | 1a00paTOpHBIH KopITyc
paGoTsI Ne 217,412, 508
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