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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
Criocoben peartb 3a7adt | e 1 Pemaer 3aJ1a9u C MIPUMEHCHUEM
PO ECCHOHATBHON  IEATEIFHOCTH ) MaTeMaTHYeCKOTO armapaTa
Ha OCHOBE HCI0JIb30BaHUS
IIpumensier TEOPETUUECKHE u
OIIK-1 TEOPETUYECKUX M  NPAKTUYECKUX

MPAKTHYECKHE OCHOBHI E€CTECTBEHHBIX H
TEXHUYECKUX HAyK Ui peIIeHHs 3a1ad
npodeccroHaNbHOM AesITeTPHOCTH

OCHOB €CTECTBCHHBIX U TexHmdecknux | OITK-1.2
HayK, a TaKXe MaTeMaTHYeCKOro
amnrmapara

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPpaMMbl

JlucuurinHel (mpakTukwm), | Maremartuka
peAIIECTBYIOLINE U3YUYEHUIO
JTUCUUTUINHBL, pe3ynbTaThl

OCBOCHHSI KOTOPBIX HEO0OXOJAMMBI

s OCBOCHHUS JTAaHHOU
JUCIUTUINHBIL.

Hucrumuiveel  (IpaKTUKK), Ui | Matepuanosenenue B - CTpouTenscTBe, Merponorus,
KOTOPBIX PpEe3yJbTaThl OCBOCHHs | CTAHAAPTH3AWHA 1 cepTuuKanmsi W yIOpaBICHUE

v KauyeCTBOM OcHoOBBI TEXHUYECKON MEXaHUKHU
JaHHOU JUCHMILINHBI OoynyT ’ ’
6 Teopernueckas MEXaHUKa, DNeKTpOTEXHUKA 51
HEOO0XO0IUMBI, KaK BXOJHBIC BHCKTpOCHa6)KeHI/Ie

3HAHHA, YMCHUA W BJIAJICHUA JIA
X U3YYUCHMU.

3. O0beM UCHMILIMHBI B 32a4eTHBIX EIMHHUIIAX C YKa3aHUEM KOJHYeCTBa
aKajJieMU4ecKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aronierocsi ¢
npenojaaBarejeM (Mo BUAAM y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbHYI0 padoTy
o0y4arierocst

OOGmuit 00beM AUCIUILIMHEL B 3.€. /4ac: 5/ 180
dopma NPOMEKYTOUHOM aTTecTanuu: JK3aMeH

Buabl 3aHsiTHIi, MX TPY10€eMKOCTB (Yac.) O0beM KOHTAKTHOI
®opma padoTsl
oGyueHus Jexuun JlabopaTopusbie | IlpakTuueckue CamocrosiTe/bHAS o0y4arouerocs ¢
paboTeI 3aHATHS pabora npenoaaBare/iemM
(uac)
OuHast 32 16 16 116 76

4. Conpep:kaHue JUCHMUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJAEHHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKHMX 4acOB M BHI0B
Y4eOHbIX 3aHATHI

dopma obyueHua: ouHan




Cemecmp: 2

JlekunonHnple 3aHaTHA (324.)
1. U3yyeHHe eCTECTBEHHOHAYYHbIX, TEOPETHYECKHMX M NPAKTHYECKHMX OCHOB B
¢pusnueckoit Mexanumke. KuHemMaTnka mnocTynmareJbHOr0 H BpallaTeJIbLHOIO
ABMKeHUs1 {JleknuA ¢ Ppa300poM KOHKPeTHbIX curyammi} (24.)[6,9,13]
Mexannueckoe aBmwxkeHue. I[loctymarenpsHOoe W BpamarenpbHOe ABHkeHHE. Cucrema
orcuera. MarepuanbHas Touka. Tpaekropud. [nuHa nmytu m nepemenienue. CTeneHu
cB000/1bI MaTepUaIbHOM TOUKH. CKOPOCTh, yCKOpeHHUE. TaHreHIIMaIbHOE U HOPMAJIBHOE
yCKOpeHue. BpaiarenbHoe [BUKEHHE. YTJIOBas CKOPOCTh, YIJIOBOE YCKOPEHHUE,
4acTOTa U IEPUOJ BPAILICHUS.
2. N3y4eHne eCTeCTBEHHOHAYYHbIX, TEOPETHYECKHUX H NPAKTHYECKHX OCHOB B
¢pusnueckoii mMexanuke. /(MHamMuka MarepuagbHOM TOYKM(24.)[6,9,13] [ 3akon
Hrrorona. MuepuuanbHble cuctemMbl oTcueta. Macca tena. IloHsTHE O 3aMKHYTOU
cucteme ten. Il 3akon Herorona. Ilpunuun HezaBucumoctu cui. Il 3akon Herotona.
[Tpunun otHocutensHocTH [anmnes. Knaccudukanus ¢puznueckux B3auMOACHCTBUM.
['paBUTAllUOHHBIE W 3JIEKTPOMArHUTHbIE B3auMoJelcTBUA. CHIIbl yOpyrocTd. 3aKoH
I'yka. Cunsl Tpenusa. HeunepumanbHbie cuctembl oTcyeTa. CHIbl  HHEPLHH.
Hentpobexnas cuina nnepuuu. Cuna Kopuomnuca.
3. U3yyeHHe eCTECTBEHHOHAYYHBIX, TEOPETHYECKUX U NPAKTUYECKHUX OCHOB B
¢pusnueckoii mexanuke. Padora u 3Heprusi. 3aKoH COXpaHEHUs IHEPIUM {JIEKIHUSA C
pa300poM KOHKpeTHBbIX cuTyaumi} (24.)[6,9,13] PaGora u sneprus. Mexanuueckas
pabora. Kuneruueckass »sHeprus. KoHcepBaTHUBHbIE U JUCCUMNATUBHBIC CHIIBL.
[Torennumaneubie nons cui. lloTeHunanbHas sHeprus. 3aKOH COXPAHEHUS IHEPIUMU.
CBs3b CWJI C MNOTEHUHAIBHOM SHeprueil mnoss. IloTeHimanbHasi SHEprust B Claydae
OJIHOMEpHOTO JBWXEeHHs. Touku paBHOBecHs U OCTaHOBKU. DUHUTHOE U MH(UHUTHOE
JIBHKCHUE.
4. N3ydyeHne eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX MU NPAKTHYECKHX OCHOB B
¢pusnveckoii MexaHuke. 3aKOHbI COXPAHEHHUS HMIYJbCA U MOMEHTA HMMIIYJIbCa
CHCTEMBI MaTePHAJIbHBIX TOYeK(24.)[6,9,13] My Ib¢ 1 MOMEHT UMITYJIbCA CUCTEMBI
MaTepuaibHbIX ToueK. LleHTp Macc. 3aK0oH IBMKEHUS LEHTPA Macc. 3aKOH COXPaHEHUs
UMITyJIbca. AOCONIOTHO YNIPYTUid U a0CONIOTHO HEYNPYTUid yAapbl. 3aKOH COXPAHEHUS
MOMEHTa UMITYJIbCa. MOMEHT CHJIBL.
5. U3yuyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX M MNMPAKTHYECKHUX OCHOB B
¢pusnueckoii Mexanuke. JIMHamMuka TBepAOro Teja {Jjekuus ¢ pa3dopom
KOHKPeTHbIX cuTyanuii} (24.)[6,9,13] [loctynmarenbHOe W BpalaTesibHOE ABUKCHUE
TBEPAOro Tena. 3aKOH JBMXKEHHUS LIEHTpa Macc TBEpAOro Tena. Bpaienue TBepaoro
TeJla BOKPYTI HENOABWKHOM ocu. OCHOBHOE YpAaBHEHME AWHAMHUKHU BpalIaTEIbHOTO
IBWKEHUsA. MomeHT wuHepuuu. [aBHeie ocu wuHepuuu. Teopema IllTeitnepa.
Kunernueckas sHeprus BpalarIerocs Tena.
6. N3y4yeHne ecTeCTBEHHOHAYYHBIX, TEOPETHYECKUX H NPAKTHYECKHX OCHOB B
MOJIEKYJAPHOH (usuke. OCHOBBI MOJIEKYJAPHOH (pu3ukn(24.)[6,9,13] Atombl u
MoJekyJbl. KonmmdecTBo BeniectBa. Yucino ABorazapo. Macca u pazmep MOJIEKYJI.



TepMoaguHAMUYECKU U CTATUCTUYECKUM METOJIbI B MOJICKYJISIpHOU (pusuke. COCTOSIHUS
M [OPOLECCHl B TEPMOJAMHAMUYECKOM cHCTEME. PaBHOBECHBIE M HEPABHOBECHBIC
cocrosiHus U rnpoueccsl. [lonstue o temneparype. Temneparypssie mkansl Lenbcus u
KeneBuna. HpeanbHblii Ta3. YpaBHeHue coctossHus MenaeneeBa — Kiranenposna.
N3oTepmuueckue, U30XopHbIe, n300apHbie mpoiecchl. ['a3oBbie cMmecu. [laprmanbhbie
nasieHus. 3akoH JlanpToHa. ['a3 BO BHemHeM cuioBoM moje. bapomerpuueckas
dbopmyna. Pacnipenenenue bonasiimana.

7. U3yuyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX M MNMPAKTHYECKUX OCHOB B
TepMoaHamMuKe. OCHOBBI TEPMOAMHAMUKM {JIEKUHMS € Pa3dOpOM KOHKPETHBIX
curyaumii} (24.)[6,9,13] BuyTpenHsis oSHeprus cucrtembl. llepBblid  3aKOH
TepMoaMHaMHuKU. PaboTra Tena mpu M3MEHEHMsIX oObema. BHyTpeHHssi 3Heprusi u
TEIJIOEMKOCTh HJI€aIbHOrO rasa. YpaBHeHHMe Maiiepa. AnmnabaTuyeckuid mporecc.
VYpaBuenue Ilyaccona. Pabora raza B HM30TEPMHYECKOM, H30XOPHOM, H300apHOM,
agunabatuueckoM mporeccax. Kpyroeie mporecchl. Tepmudeckuit kodhuimeHT
nosiesHoro naeiictBus. TeruioBbie MamuHbl. [{ukn Kapro. O6parumbie u HeoOpaTuMbie
npouecchl. [lorsitue 00 sHTpormuu. 3aKOH BO3PACTaHMS PHTPONUU B HEPABHOBECHBIX
npoueccax. Hepasenctso Knaysuyca. BTopoii 3aKk0H TEpMOJIMHAMUKMU.

8. HU3yueHne eCTeCTBEHHOHAYYHBIX, TEOPETHYECCKHUX U NPAKTUYECKHUX OCHOB B
MOJIEKYJAPHOH (pusuke u TepMmoauHamMuKe. OCHOBBI MOJIEKYISIPHO-KMHETHYECKOM
TEOpPUM ra3on(24.)[6,9,13] OcHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETUIECKONU TEOPHUH
razoB. CpeHEKBaIpaTUYHAsl CKOPOCTh MOJIEKYJ ra3a. CpeaHsas KUHETUYECKAs SHEPTUs
MOCTYIATENBHOIO  JBMOXKEHUSI  MoOJiekyd. Pacnpenenenne  MakcBenna.  3akoH
paBHOpacHpeeeH!s] KUHETUYECKONM BSHEPruM IO CTENEHSM CBOOOABI MOJEKYI.
Peanbnbie rasel. YpaBHenue Ban-nep-Baanbca. PaBHOBecHe )KHIKOCTH M HACBIILIEHHOTO
napa. Kputnueckoe cocrosgHue. J[marpamMmbl COCTOSIHHS BellecTBa. TpoHHas TOYKa.
da3oBkle niepexonl 1 u 2 poja.

9. N3y4eHne eCTeCTBEHHOHAYYHBIX, TEOPETHYECCKHUX H NPAKTHYECKHX OCHOB B
JJIEKTPOAMHAMMKE. JJIEKTPOCTATHKA {JleKHusi ¢ Ppa300poM KOHKPETHBIX
curyauuii} (24.)[7,9,14] DOnexrpuyeckuil 3apsia. 3aKOH COXpaHEHUs 3apsga. 3aKoH
Kynona. DnekTpuyeckoe moijie B BakyyMe. BeKTOop HampsiKEHHOCTH 3JIEKTPUYECKOTO
nonsi. [lpunnun  cynepno3unuu. llotenuuan snektpudeckoro mons.  CBs3b
HaIpsDKEHHOCTH W MOTEHIMANIa AJIEKTPUYECKoro mnojs. Pabora cui 3JIeKTpUYecKOro
1oJis. DJIEKTpocTaTudeckas Teopema ['aycca.

10. N3yyeHue ecTeCTBEHHOHAYYHBIX, TEOPETUYECKHUX M NMPAKTUYECKHUX OCHOB B
JJIEKTpOoAMHAMUKEe.  /(MIJIeKTPUKH W NPOBOJAHMKH B  JJIEKTPHUYECKOM
noJse(24.)[7,9,14] Onexrpudeckuii AUNONAb. JWMOIb B  BIEKTPUYECKOM  IMOJE.
DJIEKTPUYECKOE TI0JIE B AUANIEKTpUKax. Jlupnexkrpuyeckas NpPOHULIAEMOCTh. BekTop
anexkTpuuecko umHAykuuu. Teopema [aycca nns nudnektpuxkoB. IIpoBoaHHMKM B
AJEKTPUYECKOM  ToJie.  ODIJIEKTpUYeckass  eMKocTb.  KonaeHcaTopbl.  DHeprus
AIEKTPUUYECKOTO TOJIA.

11. U3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX U NMPAKTHYECKHX OCHOB B
jiekTpoauHaMuKe. IlocTOAHHBIN JJeKTpUYeCKMH TOK. MarHurHoe moJsie B
BakyyMe {JIeKIlufl ¢ Pa300poM KOHKPeTHbIX curyaumii} (24.)[7,9,14] 3akon Owma.
[TocnmenoBaTenpHOE U NapalIENIbHOE COCIUHEHNE NPOBOAHUKOB. ICTOUHMK TOKA.



DIIeKTpOJBHKYIIAs cuia. 3akoH Oma Juisi HEOJHOPOJHOTO YYacTKa LENH U ISl TOJTHOM
neru. [IpaBuna Kupxroda. PabGora m momHOCTh TOKa. 3akoH Jxoyis-JleHma.
MaruutHoe mnoje B Bakyyme. BekTop MarHuTHOM uHAyKuuu. 3akoH buo-Casapa-
Jlarutaca. MarHuTHbII MOMEHT. B3aumonelicTBue ABYX MapaiedbHbIX TOKOB. 3aKOH
Awmnepa. Cuna Jlopenua. JIBukeHWe 3apsOKEHHBIX YAacTHI[ B MAarHUTHOM IIOJIE.
MarnuTHblii oTOK. PaboTa Mo mepeMelieHrio MNpOBOAHMKA C TOKOM B MarHUTHOM
oJIE.

12. N3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETUYECKUX M NMPAKTUYECKHUX OCHOB B
JJIEKTPOMArHeTu3Me. JJIEKTPOMATHUTHAsI MHAYKHUA. MAarHuTHble CBOiCTBa
BemiecTBa. Teopus MakcBesia AJIsl 3JIEKTPOMATHUTHOIO MOJIsl. DJIEKTPHUYECKHUI
TOK B Pa3M4HbIX cpenax(24.)[7,9,14] OnexkrpoMarHuTHasT WHAYKIUSA. 3aKOH
@apanes. DnekTpoABXKyas cuia MHAyKuuu. [Ipasuno Jlenua. B3aumuas uHayKous.
Tpancpopmaropsl. CaMOUHIYKIIMA. DJIEKTPOMAarHUTHOE 1oje. YpaBHeHUs Makcpeiia
B MHTerpaibHOM (hopme. MarnutHoe mosie B BemiecTBe. ['mmore3za Ammepa. Bekrtop
HaIPSY)KEHHOCTH MarHUTHOTO TOJISl. 3aKOH MOJHOI0 TOKa. MarHuTHas MpOHUIAEMOCTb.
Jvnamarnetnku w napamMarHetuku. DeppoMarHeTu3sM. MarHuTHBIM TUCTEPE3HUC.
MarHutHble JOMEHBI. OJEKTPUYECKUA TOK B MeETaaX. OJEKTPOHHAs Teopus
MPOBOJAMMOCTH METaJlJa. DIEKTPUUECKUM TOK B Ta3ax W BakyyMe. TepMO3IeKTpOHHAs
sMmuccus. 3aKkoH JIeHrmropa.

13. H3y4yeHHe eCTECTBEHHOHAYYHBIX, TEOPETHYECKUX H MPAKTHYECKHUX OCHOB.
KoJsie0anus u Bosinbl. 'eomeTpuyeckasi onTuka {JieKuus ¢ pa3dopoM KOHKPETHbIX
curyaumii} (24.)[7,9,14,15] T'apmoHuueckue KoJjieOaHUs, HMX XapPaKTEPUCTHUKHU.
Bekropnusie auarpammbl. CiokeHue KojieOaHUM OJMHAKOBBIX YacToT. KosnebarenbHblit
KOHTYp. CBoOOAHBIEC, 3aTyxalollue, BBIHYXKICHHBIE OJEKTPUYECKUE KOJeOaHUs.
[lepemeHHBIN TOK. AKTUBHOE M PEAKTHUBHOE CONPOTUBICHHS. MOIIHOCTH B LENH
MIEPEMEHHOT0 TOKa. J[eMCTBYIOIIME 3HAUEHUSI HAIIPSKEHHS] U CHJIBI TIEPEMEHHOIO TOKA.
DJIEKTPOMarHUTHBIE BOJIHBI U UX cBoiicTBa. [Ipupoaa ceera. CKOpOCTh, JJIMHA BOJIHBI U
yacToTa CBETOBBIX BOJIH. I[lokazarens mpenomieHus. NHTEHCUBHOCTh CBETA. 3aKOHBI
reomMeTpudyeckord ontuku. OTpaxeHue W mperomieHue cBera. [lonHoe BHYTpeHHee
orpaxenue. Koaddumuentsr otpaxkenuss wu npomyckanus. CoOuparomme U
pacceuBaromue JHUH3BL. IlocTpoeHne wu3zoOpakeHui B JuH3ax. JleHCTBUTETbHOE W
MHHMOE n300pakeHue. ®opmyiia TOHKOU JIUH3HI.

14. N3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETUYECKHUX M NPAKTUYECKHUX OCHOB B
BOJIHOBO#I onTuke. BoJsiHOBbIe siBjeHusi B onrtuke(24.)[7,9,15] Wurtepdepenims
cBeta. KorepeHTHOCTh. Y CIOBUS MaKCUMYMOB U MUHUMYMOB. MeTOJbl HAOJIIOCHUS
unTeppeperunn: metoq FOnra, ounpusma dpenens, miockonapauieabHas MIaCTHHKA,
konblla HetoroHa. Ilpumenenuss uHTepdepeHinn B Hayke U TexHuke. [udpaxius
ceera. Ilpunnun  T'roiirenca-®Openens.  Hudpaxuus  Dpenens.  dudpaxnus
®paynrodepa. Paspemaroimas crnocoOHOCTh onTHYECKUX MpuOopoB. Judpakimonnas
pemerka. llomsipu3aumst cBera. EcTecTBEHHBIW W MOJAPU30OBAHHBIA  CBET.
[Tonsipuzaropel. 3akoH Mantoca. [lonsipu3zanus npu OTpaKEHUH U NPEJIOMIICHUH CBETA.
Yron bprocrepa. [[BoitHOE nydenpenomMieHne B Kpuctajuiax. EcrecTBeHHOE BpalleHue
IJIOCKOCTH Tonsipu3auuu. Jucnepcust ceera. HopmanbHas 1 aHOMaIbHAS JUCIIEPCUSL.
PaznoxxeHnne cBera B CIEKTP.



15. U3yyeHue eCTECTBEHHOHAYYHBIX, TEOPETHYECKHMX U NMPAKTHYECKHX OCHOB B
KBaHTOBOI1 onTuke. KBanToBbIC siBJIeHUuA B onTuke. Teopusi aroma bopa {nexkuus
¢ pa300poM KOHKpPeTHBIX cutyanuii} (24.)[8,9,15] TemnoBoe uznmydenue. AGCOTIOTHO
yepHoe Teno. 3akoH Kupxroda. ®opmyner Panes-/xunrca u [Inanka. 3akoH cMemeHus
Buna. Dueprernueckass cBeTuMocTh. 3akoH Credana-bonbumana. Bremnuit
dotoadpdexr. YpaBuenue OiinmteiiHa. KpacHas rpanuna ¢otosddexra. KBanTtoBble
cBoiicTBa cBera. @oToHBL. DHeprus U umnyisc potoHa. dPdexkr Komnrona. CrekTpbl
m3nyueHus: atomoB. @opmyna banbMmepa. CnexkrpanbHbie cepur TuHUM. [locTynartsl
bopa. Mogens bopa aroma Bomopoza. IlormomieHue, CIIOHTAHHOE W BBIHYXKIECHHOE
n3nydyeHue cpera. ONTUYECKU KBAaHTOBBIM reHepatop — Jjazep. CBOMCTBA Ja3€pHOTO
W3IIy4YEHUS.

16. U3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHMX U NMPAKTHYECKHX OCHOB B
aTOMHOM U fA/IepHOIl pu3nKe. JIeMEHThl KBAHTOBOH MEXaHUKH, (PM3UKHA aTOMOB U
MOJIEKYJI, (PM3UKH ATOMHOIO SiAPA M 3JIeMeHTAPHBIX YacTui(24.)[8,9,15] I'unoresa
ne bpoiinsa. BonmnoBas ¢yskiusa. YpasHenue lpémunrepa. Omeparop [amunbToHA.
Crauunonapusie  coctosHus. KBaHTOBaHwe ypoBHell »Hepruu. CoOTHOIIEHUs
HeonpeneneHHocte I'eiizenOepra. Yactuiia B OJHOMEPHOM MOTEHIMAIBHON sIMe.
KBanrtoBbie uncia. ®opMbl 31EKTPOHHBIX 00JAKOB B atoMe Bogopoaa. [Ipasuia orbopa
JUIsl KBAaHTOBBIX nepexonoB. [Ipmamun Ilaynu. Ilepmomnueckas cucrema 31€MEHTOB
J.N.MenneneeBa. AtomHoe sapo. CtpoeHue sapa. M3oronsl. 3akOH paJlHOaKTUBHOTO
pacnazga. [ledekt Macchl U SHEPrus CBA3U. SaepHble cUiibl. SlnepHble U TEPMOsIEPHbIE
peakiuu. SnepHas 2Heprus. JIEMEHTApHbIE YaCTHUIbI, UX Kjilaccudukaus.
AHTHYacTHIEI. B3auMHbIe ipeBpalieHust 3JIeMeHTapHbIX YaCTHIL.

IIpakTuyeckue 3ausitus (164.)
1. IlpumeHeHre TeOpeTHYECKHX 3HAHMH M METOAMKH PeEHIeHHS] NMPAKTHYeCKHX
3aJ1a4 1Mo TemMe

«KuHemMaTnka MaTepHaJbHOH TOYKW» {padoTta B MaJbIX TIpynnax;}
(24.)[10,11,12,13] [TocTymnarensHOE JIBUKECHUE. CxopocTb, YCKOpEHHE.
TaHreHuaspbHOE M HOpPMaJbHOE YCKOpeHHe. BpamarenpHoe ABWKEHUME. YTIIOBas
CKOPOCTb, YIIIOBOE YCKOPEHHUE, YACTOTA U MIEPUO]T BPAILICHUS.
2. IlpuMeHeHHe TeOpeTHYECKUX 3HAHUI W METOAUKH pelleHHs NPAKTHYECKHX
3a7ay = mo  TeMe  «3akoHbl  HbIOTOHA,  CcOXpaHeHMSl  JHEPrUd H
umnyJabca»(24.)[10,11,12,13] /JluHamuka TOCTYNATENBHOIO W BPAlIATEIIBHOTO
JBWOKEHUSI. 3aKOHBI COXPAHCHUS MEXAHWYECKOM DJHEPruu, HUMIIyJbca W MOMEHTA
MMITYJIbCA.
3. IlpuMeHeHre TeOpeTHYECKMX 3HAHWUM M METOAMKH pPelleHHs] NMPAKTUYECKHX
3agay mo teme «HWpeaabHsblii rai. Msompoueccon» {padora B MajabIX rpymnmaxj
(24.)[10,11,12,13] OcHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETUUECKON TEOPUHU Ta30B.
YpaBuenue coctossuusi MenzeneeBa — Knaneitpona. 3akon J{aibToHa.
4. IlpuMeHeHHe TeOpeTHYECKUX 3HAHUI W METOAUKH PelleHHs NPAKTHYEeCKHX
3aga4 no teme «llepBblii 3akoH TepMoauHaMukn»(24.)[10,11,12,13] IlepBrIit 3aKoH
TEPMOJIMHAMUKHU. BHYTpEHHsIS1 2HEPTHUs U TEIUIOEMKOCTh UJleabHOro ra3a. Pabora raza
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B M30T€PMUYECKOM, H30XOPHOM, U300apHOM, aTuadaTUIECKOM MPOIECCaXx.

5. IlpuMeHeHHe TeOpPeTUYECKHUX 3HAHMUA M METOAUKHM pelIeHMS NMPAKTHYeCKHUX
3aga4 mo reme «Juaekrpocratuka. 3akoH Kynona. Ilocrossnnbiii Tok» {padora B
MaJabix rpymmax} (24.)[10,11,12,14] 3akon Kynona. CBsi3b HanpsHKEHHOCTH U
MOTEHIIAAJIA SJIEKTPUUECKOro MoJisl. DJIeKTpocTatuueckas Teopema ['aycca. 3akon Oma.
[TocnenoBarenbHOE W MapajuieNibHOE coeAuHEeHUe MpoBOAHUKOB. [IpaBuna Kupxroda.
Pabora 1 MmoutHoCTh TOKa. 3akoH [[xoyins-JleHna.

6. IlpuMeHeHHe TeopeTHYECKHX 3HAHUI M METOAUKHU PpelleHUus] NMPAKTHYEeCKUX
3aaa4 no teMe «MaruutHoe moJie. 3akoHbl Amnepa u ®@apaaesn»(24.)[10,11,12,14]
MarauTtHoe noJsie B Bakyyme. BekTop mMarHutHOM MHAyKUMH. B3anmonpencrBue IByX
NapajuiesIbHbIX TOKOB. 3aKOH Amriepa. [[BHkeHHE 3apsKEHHBIX YacTULl B MAarHUTHOM
nosie. 3akoH Dapanes.

7. IlpumMeHeHHe TeOpeTHUYECKHUX 3HAHUM U METOAMKHM PeIleHUs MPAKTHYECKHX
3aga4y mo reme «OTpaskeHue W TpejoMjeHue cBeta. JIMH3b» {padora B MaJbIX
rpynnax} (24.)[10,11,12,15] 3akonsl rTeomeTpuueckoi ontuku. IlocTpoeHue
M300pakeHuil B TMH3aX. DopMyIia TOHKOH JIMH3BI.

8. IlpumeHeHHe TeopeTHYECKHX 3HAHMUA M METOAMKH pelleHUS NMPAKTHYEeCKHUX
3aaa4 no TEMe «uTepdepennus, auppaxuus, NOJIAPU3ALUS
ceeta»(24.)[10,11,12,15] Wnrepdpepenuus cBera. udpakums csera. [Ipunnmmn
I'tolirenca-®Openens.  dudpaxkuus ODpenens. dudpakuus Dpaynrodepa. 3akoH
Mantoca. [onsipu3zanus mpu OTpaXE€HUU U MPETIOMIIEHUHU cBeTa. YToia bproctepa.

JlaGopaTopHbie padoTsbl (164.)
1. JlaGopaTopHas padora Nel. IlpoBeneHne 3KCNEPUMEHTAIBHBIX HUCCJIEI0BAHUM
0 3aJaHHOM MerToauke {pabdora B MajbIx rpymmax} (44.)[1,6,9,13] M3yueHue
3aKOHOB IIOCTYIIATE€JIBbHOIO JBW)KEHUA TeJl ¢ I[IOMOLIbI0 MaluHbl  ATByJa.
(dponTanpHas padoTa)
2. JlaGopatopHasi paGora Ne2. IIpoBeneHune 3KCIHEPUMEHTAJBHBIX HCCICA0BAHUI
Mo 3aJaHHOM MerToauke {padora B MajbIX rpymmax} (44.)[1,6,9,13] U3yuenue
3aKOHOB BpaliaTeIbHOTO JABUKEHUS ¢ TTOMOIbI0 MasTHuka OOepbeka. (PpoHTambHas
paborta)
3. JlabopatopHasi pabora Ne3. IIpoBeneHue 3KCNEPUMEHTAJbHBIX HCCIEI0BAHUM
N0 3a/IaHHOH MeToAuMKe {padora B mMajbIX rpynmax} (24.)[1,6,9,13] Onpenenenue
OTHOLIEHUS TEIIOEMKOCTEN BO3yXa MPHU MOCTOSHHOM JAABJICHUH U OOBEME METOJIOM
Knemana u Jlezopma.
4. JlabopatopHasi padora Ne4. IIpoBeneHue 3KCIEPUMEHTAIBHBIX HCCAECI0BAHUM
0 3aJaHHOM MerToAuke {padora B MajbIX rpymmax} (24.)[2,7,9,14] UzyueHue
3akoHa Owma. OrmpejeneHue yAelbHOIO0 CONPOTUBIIECHUS MpOBOJHUKA. (DpoHTaIbHAs
paboTa).
5. JlaGopaTopHubie padora NeS. IlpoBeneHune IKCNEPUMEHTAIbHBIX MCCJIEI0BAHUI
1o 3a/1aHHoIi MeToauKe {padoTa B MajbIX rpynnax} (24.)[2,7,9,14] JlaGoparopHas
paboTa BBIMONHSIOTCA 3BEHbsIMU (TI0 2-3 CTyJeHTa) 1o pa3paboTaHHBIM MapIIPyTHHIM
kaptam. No26. OnpezaesneHne HHIYKIIUA MarHUTHOTO TOJIsl HA OCH KPYTOBOTO TOKa. Ne



27. OnpeneneHrue ropu30HTaAIBHONM COCTABJISIONIE MarHUTHOTO TOJIS 3€MJIM TaHTEHC-
rajbBaHOMETPOM.

6. JIabopaTopnas padora Ne6. IlpoBeneHne 3KCIepUMEHTAJBLHBIX MCCIAeI0BAHUIM
1o 33/1aHHON MeToAuKe {padora B MajabIXx rpymnax} (24.)[2,7,9,14] JlaGoparopHas
paboTa BBINOJHAETCA 3BEHBSAMHU (MO 2-3 CTyAeHTa) MO pa3padOTaHHBIM MapIIPyTHBIM
kapraMm. Ne31. Cunbel B MarHuTHOM Tmone. M3MepeHne WHAYKUMA MArHUTHOTO IIOJIA
anekTpoarnHaMoMeTpoM. Ne4?2. OnpeneneHue yAenbHOro 3apsaa JIEKTPOHA.

CamocrositesibHas padora (1164.)
1. M3y4yeHune TeopeTHYECKOTr0 MaTepuasia {C 3JIeMEeHTAMM 3JIeKTPOHHOI0 00y4YeHuUs
U JUCTAHUMOHHBIX 00pa3oBaTeJbHBIX TexHoJorui} (154.)[6,7,8,9,13,14,15,16,17]
Pabora ¢ kKOHCTIEKTaMU JIEKIIUM, Y4eOHUKaMU U Y4E€OHBIMHU TTOCOOUSIMHU.
2. IToaroroBka K NMPAKTHYECKUM 3aHATHAM " JIa00paTOPHBIM
padoram(204.)[1,2,3,10,11,12,13,14,15] Pabora ¢ KOHCIEKTOM JEKIUH, y4eOHBIMU
OCOOUSIMHU 110 pelIeHuo 3a1a4. [1oAroToBKa 0T4ETOB 110 J1a0OPaTOPHBIM paboTaM.
3. IMoaroroBka K KOHTPOJbHbIM padoram(84.)[10,11,12,13,14,15] Pabora c
KOHCIIEKTaMH, Y4eOHUKAaMU U y4eOHBIMH MOCOOUSIMHU.
4. TloaroTtoBKka K TEeCTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEeHTAMH
3JIEKTPOHHOI0 OOy4YeHHs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBLIX TEXHOJOTHIi}
(174.)[10,11,12,13,14,15] Pabota C KOHCHEKTOM JIEKIHMI, y9eOHUKAMU W y4eOHBIMHU
OCOOHSIMU
5. Boinmosanenne pacuetrnoro 3aganus (P3)(204.)[4,5,11] PaGota ¢ KOHCIEKTOM
JeKUUH, y4eOHbIMU TOCOOMSMU 1O perieHuto 3aaad. [loaroroska oruera no P3.
6. IloaroroBka K »J3K3aMeHy {C JJIeMEHTAMH JJIEKTPOHHOI0 OOY4YeHHS U
AMCTAHIIMOHHBIX oO0pa3oBaTejibHbIX TexHojgorui} (364.)[4,5,6,7,8,11,13,14,15]
Pabora ¢ kKOHCTIEKTOM JIeKITuH, yUeOHUKAMH B Y4€OHBIMHU TTOCOOUSIMHU.

5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0ECIEYCHUS CAMOCTOSITEJbHON PadoThI
00y4arImuxcs Mo JTUCUMILIMHE

Jnst xaxaoro oOydaromierocss 0oO0ecredyeH WHAMBUAYaJIbHbIM HEOorpaHU4EeHHbIN
JOCTylm K  DJIEKTPOHHO-OMONMOTeuHBIM cucTeMaM: Jlanb, YHuBepcuTeTcKas
Oubnuoreka OH-NAWH, dJeKTpoHHOW Oubnmoreke ANTI'TY u K 2JIeKTpOHHON
uH(pOpMaIIMOHHO-00pa30BaTENLHON Ccpeie:

1. JlaGoparopubie pabotel 1o ¢uszuke. Yacte [. Mexanuka. MomnekynspHas
bu3rka U TepMOAMHAMHUKA. YueOHOe IMocoOMe M METOJUYECKHE YKa3aHHs IO
BBITIOJIHEHUIO JIA00PATOPHBIX pPabOT [UIsi CTYNEHTOB OYHOW (opMbl oOydeHus. /
Pazpabortanmu u cocrasmmu: Annpyxosa O.B., I'ypoa H.M., Kykosckas T.M., Kupcra
10.b., Kycrop C.JI., Hayman JI.B., ITanieBa [O.B., Pomanenko B.B., CrapocTeHkoBa
H.A., Yepnsix E.B. — Bbapnayn: U3n-so Antl'TY. — 2019. — 46 c. Pexxum pocrymna:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt1 ump.pdf

2. JlabopaTtopHbie paboTsl o pusuke. YacTs [1. DnekTpuIecTBO M MarHETHU3M.



VYyebHoe mocobre U METOIUYECKUE YKA3aHUsI MO BBIOJHEHHUIO JTA0OpAaTOPHBIX padboT
JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranu u cocraBwiu: ['ypoBa H. M.,
Kycros C. JI., IlaneBa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3a-Bo
Antl'TY. - 2019. — 84 C. Pexum JIOCTyTIA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

3. Jlabopartopusie pabotsl 1o ¢uszuke. Yacte III. Konebanus u Bosubl. OnrTuka,
aToMHas M sjaepHas ¢uszuka. YdeOHOe mnoco0ue W METOAMYECKHUE YyKa3aHus Mo
BBITIOJTHEHUIO J1a0OpaTOPHBIX palbOT Il CTYJAEHTOB OYHON (opMbl 0oO0ydeHus. /
Pa3pabotanu u cocraBunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'yposa, C.JI. Kycros,
B.B. Pomanenko, E.B. Uepnsix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: M3a-Bo
Antl'TY. — 2019. — 78 C. Pexxum JIOCTyIIA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

4. JKykockas T.M., Hayman JI.B., IlanmeBa KO.B. YueGuo-meToaumueckoe
nocoobue 1o
BBITIOJIHEHUIO pacyeTHOro 3aanus o gusuke. Yacts [. Mexanuka. MonexynspHas
dbu3uKa ¥ TEPMOJIMHAMHUKA. DIEKTPUUSCTBO [ DIICKTPOHHBIN pecypc]:
VYyebno-meToanueckoe nmocodue.— DiekTpoH. nan.— baprayn: Ant['TY, 2020.—
Pexum nocrymna:
http://elib.altstu.ru/eum/download/of/Zhukovskaya Physics] ump.pdf

5. YueOHO-METOANYECKOE MOCOOME MO BBHIMOJIHEHUIO PACUETHOTO 3aJlaHUs IO
¢usuke. Yactp II. Marnerusm. Konebanust u BonHbl. Onthka. ATOMHas W siaepHas
du3nka: s cTyieHToB Bcex GopMm oOyuenusi/ Pa3pab. u coct.: 10. B. [lauesa, E. B.
UYepnsix, JI. B. Hayman, T. M. JXXykoBckas — bapnayn: U3a-so Antl'TY, 2020. — 181 c.
Pexum nocryna:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. Ilepeyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

6. CasenweB, M.B. Kypc o6Omeii ¢usuku (B 3 t1.). Tom 1. Mexanuka.
Monexynsapuas pusuka. [Dnexrponnsiit pecypc] — CII6. : Jlans, 2019. — 436 c. Joctyn
u3 DbC «Jlanwy. Pexxum moctyma: https://e.lanbook.com/book/113944

7. CasenweB, U.B. Kypc oOmeit ¢pm3ukn. B 3 1. Tom 2. DAekTpu4ecTBo H
MarHetu3M. Bonnbl. OnTuka [DIeKTpoHHBIM pecypc] : ydebHoe mocooue / W.B.
CasenbeB. — DinekTpoH. aaH. — Caunkrt-IletepOypr : Jlans, 2019. — 500 c. — Pexum
noctymna: https://e.lanbook.com/book/113945.

8. CagenneB, U.B. Kypc obmeit pusuxu. B 3 1. Tom 3. KBanTtoBas omnTuka.
Atomuas ¢usuka. ®usnka TBepaoro Tena. dusnka aTOMHOTO SApa W JIEMEHTApHBIX
qacTull [DJIEeKTpoHHBIN pecypc] : yueOHoe mocobue / U.B. CaBenbeB. — DIEKTPOH.
nan. — Cankr-IlerepOypr : Jlams, 2018. — 320 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/106893.

9. I'paboBckuit, P.M. Kypc pusuku [DnekTpoHHBINH pecypc] : yueOHoe mocodue /
P.U. T'paboBckuii. — DnektpoH. gaH. — Cankrt-IlerepOypr : Jlanb, 2012. — 608 c. —
Pexxum noctyma: https://e.lanbook.com/book/3178.



6.2. JlononHuTeNbHAS IUTEPATYPa

10. CaBenreB U.B. COopHuK BOmMpocoB H 3ama4 1o oOmieil ¢uszuke: YdeOHOe
nocobwue. 6-¢ usn., crep. — CII6.: UzmatensctBO «Jlauby, 2018. — 288 c. loctym uz 36C
«Jlamby. Pexum nocryna: https://e.lanbook.com/book/103195.

11. Kanamuukos, H.II. O6mas ¢usnka. COOpHUK 3aAaHUil M PYKOBOACTBO K
pelieHuIo 3a1ad [DIeKTpoHHbIN pecypce] : yueoHnoe nocodbue / H.I1. Kanamnukos, C.C.
MypaBbeB-CMUpHOB. — DnekTpoH. naH. — Cankr-IletepOypr : Jlans, 2019. — 524 c.
— Pexxum noctyna: https://e.lanbook.com/book/111197.

12. ®usuka. I[IpakTukym 1o pelieHuro 3afad [DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / JI.JI. 'mankoB [u ap.]. — Dnexrpon. nan. — Cankr-IletepOypr : Jlans, 2014.
— 288 c. — Pexxum nocryma: https://e.lanbook.com/book/41013.

13. KysnennoB C.M. Kypc ¢usukm ¢ npumepamu penieHus 3agad. Yacte 1.
Mexanuka. MonekynsipHas ¢usuka. Tepmonunamuka. 2014.- 464 c. Hocryn u3z 3bC
«Jlamby. Pexum pocryna: https://e.lanbook.com/book/42189

14. KysnenoB C.U. Kypc ¢usmku ¢ mpumepamu pemeHus 3agad. Yacte Il
OnextpudecTBo U MarHetusMm. Konebanwst u Bomubl. U3n-Bo: «Jlamey, 2014. 416 c.
Joctyn u3 9BC «JIanby.Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll 1d=53682.

15. Ky3uenoB C.M. Kypc ¢usuku ¢ npumepamu pemieHus 3anad. Yacts I
OnTuka. OCHOBBI aTOMHOM (DU3UKHU U KBAHTOBOM MeXaHUKHU. PU3HMKA aTOMHOIO SiApa U
aneMeHTapHbIX yactull. M3a-Bo: «Jlanby», 2014. 336 c. Joctyn n3 ObC «Jlanby». Pexnm
noctymna: http://e.lanbook.com/books/element.php?pll 1d=53685.

7. IlepeuyeHb pecypcoB HMH(POPMALNMOHHO-TEJICKOMMYHMKANMOHHOH  CeTH
«/HTEpHEeT», HE0OXOAUMBIX 1JISl OCBOCHH S JUCHMILIUHBI

16. https://Ibz.ru/metodist/tumk/physics/e-r.php
17. http://en.edu.ru

8. ®oHA OIEHOYHBIX MAaTEepHAJIOB /Uil TMPOBeJCHHUS] TEKYyIIero KOHTPOJS
YCIIeBA€MOCTH M MMPOMEKYTOYHOM aTTecTAlNH

ConepkaHue NOPOMEXKYTOYHOM  aTTeCTallMd  pPAacCKpbIBAETCA B KOMILJIEKTE
KOHTPOJIMPYIOIIMX MAaTEpUANIOB, NPEAHA3HAUYEHHBIX JJISI TMPOBEPKU COOTBETCTBHUSA
YpOBHSI TIOATOTOBKU M0 mucriuiuinHe Tpedoanusm DI'OC, koTopble XpaHATCS Ha
kadenpe-pazpadoruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx ouneHouHbix MatepuanioB (OOM) mno gucHMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. IlepeyeHb MH(POPMALHOHHBIX TEXHOJOTH, HCIOJIb3yeMbIX IPH OCYIIECTBJICHUHU

o0pa3oBaTeJbHOI0  Tpolecca MO JAUCHUILUIAHE, BKJIKWYasgi IepevyeHb
NPOrpaMMHOro obecrevyeHusi 1 HHPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM
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JIJis yCHemHOTo OCBOEHUS JUCIUILIMHBI UCIOIB3YIOTCS PECYPChl 3JIEKTPOHHON HH(OPMAIMOHHO-
o0pa3oBaTeNbHON Cpebl, 00pa30BaTeNbHBIE WHTEPHET-NMOPTAJbl, TN00ANbHAS KOMIIBIOTEpPHAs CETh
HNurepner. B mponecce u3ydeHUs AUCHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
00ydJaroIIerocs ¢ MpernoiaBaTe’IeM Yepe3 JINIHBIA KaOWHET CTyIeHTa.

Nemn Hcnosb3yemoe nporpaMMHoe obecrneyeHune

1 Acrobat Reader

Chrome

Flash Player

LibreOffice

Total Commander

Windows

N (N[ B |W|N

AntuBupyc Kaspersky

Nern Hcnonb3yembie npodeccHOHAIbHBIC 0a3bI JAHHBIX 1 HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBI

1 becnunatHast snekTpoHHas Oubnuoreka oniaiiH "EnquHoe OkHO K 00pa3oBaTeNbHBIM
pecypcaMm" sl CTYJEHTOB M TPETOJaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTeIbHBIC
uHTepHeT-pecypebl (http://Window.edu.ru)

2 Hanumonanenas snexkrponHast 6ubnuorexka (HObB) — cBoGonublii nocTyn uurtareneil k
¢donmam poccuiickux Oubmmorek. CoIep>KUT KOJUIEKIHMH OLM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTa, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaK)K€ KaTajor
u3aHui, xpaasimuxcs B oubmuorekax Poccun. (http://mH36.pd/)

10. Omnwucanume  MarTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJIA
OCYLIeCTBJIEHUSI 00Pa30BaTeJbLHOI0 Mpolecca M0 JUCHHUIINHE

HaumeHoBaHMe cielHMAJIbHBIX NOMEILNEHUH U MOMeEIIeHIl JJIsl CAMOCTOATEIbHOM paﬁoTbI

yueOHbIe ayIUTOPUU JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA NI CaMOCTOSTEIbHOMI pa60T51

MartepuallbHO-TEXHHUECKOe OOecCredeHue W OpraHu3aius 00pa30BaTeIbHOTO
nporecca Mo JUCUUIUIMHE [Ji1 UHBAJUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbBSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlojokeHnem 00 00ydyeHUM WHBAIHUIOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSAMHU 3/I0POBBS».
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