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1. l'[epequb INIAHUPYEMbIX pe3yJabTaToB Oﬁy‘IEHI/Iﬂ 110 AUCHUIIJIMHE,
COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMHeTeHHI/Iﬁ
Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
Criocoben pemaThb 3a1AUM | e 1 Pemaer 3a7a4 C MIPUMEHCHUEM
PO ECCHOHATBHON  IEATEIFHOCTH ) MaTeMaTHYeCKOTO armapaTa
Ha OCHOBE HCI0JIb30BaHUS
IIpumensier TEOPETUUECKHE u
OIIK-1 TEOPETUYECKUX M  NPAKTUYECKUX
MPAKTHYECKHE OCHOBHI E€CTECTBEHHBIX H
OCHOB €CTECTBCHHBIX U TexHmdecknux | OITK-1.2
TEXHUYECKUX HAyK Ui peIIeHHs 3a1ad
HayK, a TakkKe MaTeMaTH4YeCKOTro N
podhecCHOHATLHOM I TENbHOCTH
arnmapara

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPpaMMbl

JlucuurinHel (mpakTukwm), | Maremartuka

peAIIECTBYIOLINE U3YUYEHUIO

JTUCUUTUINHBL, pe3ynbTaThl

OCBOCHHSI KOTOPBIX HEO0OXOJAMMBI

s OCBOCHHUS JTAaHHOU

JUCIUTUINHBIL.

JIMCHHIUIHHBI (HpaKTI/IKI/I), Uit | MeTtponorus,  crajaptusauMs M ceprudukanus U
KOTOPBIX pE3yJbTaThl OCBOCHHS ynpaBJIeHI/IeT Ka4yeCTBOM, OCHOB},I9 TEXHUYECKON
JTAHHOM TUCIMILTAHBI 6}’I[YT Zi);aei?;g’cHag(})fee;;:eCKaﬁ MCXaHHUKa, JICKTPOTCXHUKA
HEOOXOMMBI, KaK  BXOJHBIE

3HaHUS, YMEHUS U BIAJACHUS IS

UX U3yYEHHUS.

3. O0beM UCHMILIMHBI B 32a4YeTHBIX EIMHHUIAX C YKa3aHHeM KoOJHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIJCJCHHbIX HA KOHTAKTHYI padoTy o0y4amouerocs ¢
npenojaasaresemM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4yarierocst

OOmmit 00bEM TUCHUILUIAHEI B 3.€. /4ac: 5/ 180
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMEH

Bujbl 3aHATHIA, X TPYA0EMKOCTD (4ac.) O0BbeM KOHTAKTHOM
®opma padoThI
oGy uenust Jlexumu JlaGopaTopHubie | IlpakTHueckue CamocrosiTeJbHAS o0yyarouierocsi ¢
padoThI 3aHATHSA padora npenoaasareieM
(uac)
ouHas 32 16 16 116 76

4. CoaepkaHue IMCHUILVIMHBbI, CTPYKTYPUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBeJAE€HHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKMX YacOB M BHI0B
Y4€eOHBbIX 3aHATHH

dopma obyuyeHua: ouHas
Cemecmp: 2



JlekunonHnple 3aHATHA (324.)
1. 3yyeHHe eCTECTBEHHOHAYYHBIX, TEOPEeTHYECKHMX M NPAKTHYECKHMX OCHOB B
¢pusuueckoit Mexanuke. KuHemMaTnka mnocrynmareJbHOr0 H BpallaTeJIbLHOIO
ABMKeHUs1 {JlekKIuA ¢ Ppa300poM KOHKPeTHbIX curyammi} (24.)[6,9,13]
Mexannueckoe nauxeHue. lloctynmatenbHoe M BpamiareinbHoe IBuxkeHue. Cucrema
orcuera. MarepuanbHas Touka. Tpaekropuda. [nuHa nmytu m nepemenienue. CTeneHu
CB0O0O/IbI MaTepuanbHOl TOUKH. CKOPOCTh, yCKOpEeHHE. TaHTeHIIMAIbHOE U HOPMAJIbHOE
yCKOpeHue. BpaiarenbHoe [OBUKEHHE. YTJIOBas CKOPOCTh, YIJIOBOE YCKOPEHHE,
4acTOTa U IEPUOJ BPALLICHUSL.
2. U3y4yeHne eCTECTBEHHOHAYYHBIX, TEOPETHYECKUX U NPAKTUYECKHUX OCHOB B
¢pusnueckoii mMexanuke. /(MHamMMka MarepuaJbHOM TOYKM(24.)[6,9,13] I 3akonH
Hrrorona. MuepuuanbsHble cuctemMbl orcueta. Macca tena. IloHsSTHE O 3aMKHYTOU
cucteme ten. Il 3akon Herorona. Ilpunuun nHezaBucumoctu cui. Il 3akon Herotona.
[Tpunnun otHocuTenbHOCTH ["aymmies. Knaccudukamnus puznueckux B3auMOJEHCTBUIA.
['paBUTAllUOHHBIE W 3JIEKTPOMArHUTHbIE B3auMoJelcTBUA. CHIIbl yOpPYyroctu. 3aKoH
I'yka. Cunel Tpenusa. HeunepumanbHbie cuctembl oTcyeTa. CHIbl  HHEPLHH.
[{enTpoOexnas cuna naepuuu. Cuna Kopuonuca.
3. U3yyeHHe eCTECTBEHHOHAYYHbIX, TEOPETHYECKUX U NPAKTUYECKHUX OCHOB B
¢pusnueckoii Mexanuke. Padora u 3Heprusi. 3aKoH COXpaHEHUsI IJHEPTUHU {JIEKIHSA €
pa300poM KOHKpeTHBbIX cuTyaumi} (24.)[6,9,13] PaGora u sneprus. Mexanuueckas
pabora. Kuneruueckass »sHeprus. KoHcepBaTHUBHbIE W JUCCUMNATUBHBIC CHIIBIL.
[Torennumaneubie nons cui. [loTeHunanbHas sHeprus. 3aKOH COXPAHECHUS JHEPIUMU.
CBsi3b CuJ C MOTEHUHAIbHOM 3Hepruer mnois. [loTeHunanbHas »HEpPrUs B Ciydae
OJIHOMEPHOT0 JABMXKEHUs. TOUKkM paBHOBECHS U OCTAaHOBKU. PUHUTHOE U UHOUHUTHOE
JIBUKECHUE.
4. N3y4yeHne eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX H NPAKTHYECKHX OCHOB B
¢pusnveckoii MexaHuke. 3aKOHbI COXPAHEHHUS HMIYJbCA U MOMEHTA HMMIIYJbCa
CHCTEMBI MaTePHAJIbHBIX TOYeK(24.)[6,9,13] My IbC 1 MOMEHT UMITYJIbCA CUCTEMBI
MaTepualibHbIX ToUYeK. LleHTp Macc. 3aK0oH IBUKEHUS LEHTPA Macc. 3aKOH COXPaHEHUs
UMITyJIbca. AOCONIOTHO YNPYTUl U aOCONIOTHO HEYNPYTUW yAapbl. 3aKOH COXPAHCHUS
MOMEHTA UMITYJIbCa. MOMEHT CHJIBL.
5. U3yuyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX M IMPAKTHYECKHUX OCHOB B
(pusnyeckoin MexaHuke. JlMuHaMHMKa TBepaoOro Teaa {JleKHuss C pa3dopom
KOHKPeTHbIX cuTyanuii} (24.)[6,9,13] [loctynarenbHoe U BpamiaTesibHOE ABUKCHUE
TBEPAOro Tena. 3aKOH JBHXKEHHUS LIEHTpa Macc TBEpAOro Tena. Bpaiuenue TBepaoro
TeJla BOKPYTI HENOABWKHOM oOcu. OCHOBHOE YpPAaBHEHME AWHAMHUKHU BpalaTEIbHOTO
IBWKEHUsA. MomeHT wuHepuuu. I[aBHeie ocu wuHepuuu. Teopema Illreitnepa.
KuneTnueckas sHEprys Bpalarolerocs Tena.
6. N3y4eHnne ecTeCTBEHHOHAYYHBIX, TEOPETHYECKUX H NPAKTHYECKHX OCHOB B
MOJIeKYyJIApHOH ¢u3nke. OCHOBBI MOJIEKYJISAPHOH (u3nku(24.)[6,9,13] Atombl 1
Monekyibl. KonnuectBo BemiectBa. Uucimo ABoraapo. Macca u pasmep MOJIEKYII.
TepMoaguHAMUYECKUI U CTATUCTUYECKUN METOBI B MOJIEKYJISIpHOH (usuke. CocTOsTHUS
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M [OpPOLECCHl B TEPMOJAUMHAMUYECKOM cHUCTEME. PaBHOBECHBIE W HEPABHOBECHBIC
cocrosiHus U rnpoueccsl. [lonstue o temneparype. Temneparypasie mkansl Lenbcus u
KeneBuna. HpeanbHblli Ta3. YpaBHeHue coctosiHus MenaeneeBa — KiramenpoHna.
H3orepmudeckue, n30XOpHBIC, N300apHbIe mporecchl. ['a3oBeie cMecu. [lapimanbabie
naBnenusi. 3akoH JlanbToHa. ['a3 BO BHemHeM cuioBoMm moje. bapomerpuueckas
dbopmyna. Pactipenenenne bonpiimana.

7. U3yuyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHUX M MNMPAKTHYECKHUX OCHOB B
TepMoaHamMuKe. OCHOBBI TEPMOAMHAMUKM {JIEKUHMS € Pa3dOpoM KOHKPETHBIX
curyaumii} (24.)[6,9,13] BuyTpenHsis oHeprus cucrtemsl. IlepBblid  3aKOH
TepMoauHaMuku. Pabora Tena mpu W3MEHEHUSX oObema. BHYTpeHHss SHeprus u
TEIJIOEMKOCTh HJI€aIbHOrO rasa. YpaBHeHHMe Maiiepa. AnmnabaTuyeckuid mpolecc.
Vpasuenue Ilyaccona. Pabora raza B HM30TEPMHYECKOM, H30XOPHOM, H300apHOM,
agunabatuyeckoM mporeccax. Kpyrosele mporiecchl. Tepmudeckuit Kod(ppuiueHt
nosie3Horo naeiictBus. TeroBbie MamuHbl. [{ukn Kapro. O6parumbie u HeOOpaTUuMbie
npouecchl. [lorsitue 00 sHTpomuu. 3aKOH BO3PACTaHMS IHTPONUU B HEPABHOBECHBIX
npoueccax. Hepasencrso Knaysuyca. BTopoii 3aKk0H TEpMOJIMHAMUKMU.

8. HU3yueHne eCTeCTBEHHOHAYYHBIX, TEOPETHYECCKUX U NPAKTUYECKHUX OCHOB B
MOJIEKYJISAPHOU (pusuke u TepMoguHaMKuKe. OCHOBBI MOJIEKYISIPHO-KMHETHYECKOM
TEOPUM ra3on(24.)[6,9,13] OcHoBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHIECKONW TEOPHUH
ra3oB. CpeHEKBaapaTUYHASI CKOPOCTh MOJIEKYH ra3a. CpenHsss KHHETUYECKask SHEPrus
MOCTYIATENBHOIO  JBMOXKEHUSI  MOJieKyn. Pacnpenenenne  MakcBenmna.  3akoH
paBHOpacHpe/e/ieHus] KUHETUYECKOM SHEPruM MO CTEHEeHSIM CBOOOABI MOJEKYII.
PeanbHbie ra3el. YpaBHeHue Ban-nep-Baanbca. PaBHOBECHE KUIKOCTH U HACBIILIEHHOTO
napa. Kputnueckoe cocrostHue. uarpamMmbl COCTOSHMSI BenlecTBa. TpoitHas Touka.
da3zoBkle niepexonl 1 u 2 poja.

9. N3y4eHne ecTeCTBEHHOHAYYHbIX, TEOPETHYECKHUX M NPAKTHYECKHX OCHOB B
JJIEKTPOAMHAMMKE. JJIEKTPOCTATHKA {JleKHusi ¢ Ppa300poM KOHKPETHBIX
curyaumii} (24.)[7,9,14] DOnexrpuyeckuil 3apsia. 3aKOH COXpaHEHUsS 3apsia. 3aKoH
Kynona. DnekTpuyeckoe moJjie B BakyyMe. BeKTOop HampsiKEHHOCTH 3JIEKTPUYECKOTO
nonst. [lpunmun  cynepno3unuu. IloteHuuan  snektpudeckoro mons.  CBs3b
HaIpPSHKEHHOCTH M MOTEHIMANa 3JIEKTPUYECKOro mojis. PaboTa cui 3JI€KTpUYECKOro
noJis. DJeKTpocTaTuueckas TeopeMa ["aycca.

10. N3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETUYECKHUX M NPAKTUYECKHUX OCHOB B
JJIEKTpOoAMHAMUKEe.  /(MIJIeKTPUKH W NPOBOJAHMKH B  JJIEKTPHUYECKOM
nose(24.)[7,9,14] Onexrpudeckuil aUNONab. JWOOIb B AIEKTPUUYECKOM  IMOJE.
DJIEKTPUYECKOE TMOJi€ B JUAJEKTpUKax. JMdjexTpuueckass MpOHUIIAeMOCTh. BekTop
aneKkTpuyeckol uHAyKuMu. Teopema I['aycca st audiieKTpukoB. [IpoBogHMKH B
JJEKTPUYECKOM  ToJIe.  ODIJIEKTpUYeckass eMKocTb.  KonaeHcaTopbl.  DHeprus
3JIEKTPUYECKOTO TTOJIS.

11. U3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHMX U NMPAKTHYECKHX OCHOB B
yjiekTpoaMHaMuKe. IloCTOSIHHBIM JJeKTpUYecKMH TOK. MarHutHoe moje B
BakyyMe {JIeKIlufl ¢ Pa300pOM KOHKPEeTHbIX curyaumii} (24.)[7,9,14] 3akon Owma.
[locnenoBarenpHOE W MAPAIUICIBHOE COCIUHEHWE MPOBOJHUKOB. VCTOYHMK TOKAa.
DNEeKTpOoBIXKYIAas cuiia. 3akoH OMa Jyisi HEOAHOPOJHOTO Y4acTKa LEMH U 1JI TOJTHON
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neru. [IpaBuna Kupxroda. PabGora m momHOCTh TOKa. 3akoH Jxoyis-JleHia.
MaruutHoe mnoje B Bakyyme. BekTtop marHuTHOM uHAyKuuu. 3akoH buo-Casapa-
Jlanmaca. MarHutHbld MOMEHT. B3aumoneiicTBUe NBYX MapajijiedbHBIX TOKOB. 3aKOH
Awmnepa. Cuna JlopeHua. JIBukeHHe 3apsyKEHHBIX YAacTHUI[ B MAarHUTHOM IIOJIE.
MaruuTHblii oTOK. PaboTa 1Mo mepeMemeHrio NpOBOJAHUKA C TOKOM B MarHUTHOM
oJIE.

12. U3yyeHue eCcTECTBEHHOHAYYHBIX, TEOPETHYECKUX M NMPAKTHYECKHMX OCHOB B
JJIEKTPOMAarHeTusMe. JJIEKTPOMATHMTHAs MHAYKUHMsS. MarHurHbie CBOMCTBA
BewecTBa. Teopus MakcBesia AJIsl 3JIEKTPOMATHUTHOIO MOJIsl. DJIEKTPHUYECKHUI
TOK B Ppa3jiM4HbIX cpenax(24.)[7,9,14] OnexkrpoMarHuTHasT WHAYKIUSA. 3aKOH
@apanes. DnekTpoABWKyas cuia MHAyKuuu. [Ipasuno Jlenma. B3anmHuas nHIyKOus.
Tpancpopmaropsl. CaMOMHIYKIIKA. DJIEKTPOMAarHuTHOE 1oJje. YpaBHeHUs Makceiia
B MHTerpaibHO (opme. MarnutHoe mosie B BemiecTBe. ['mmore3a Ammepa. Bekrtop
HaIPSKEHHOCTH MAarHUTHOTO TOJIS. 3aKOH MOJHOIO TOKa. MarHuTHas MpOHUIAEMOCTb.
Jvnamarnetuku w mnapamMarHeTuku. DeppoMarHeTu3M. MarHuTHBIM TUCTEPE3HUC.
MarHutHble JOMEHBl. OJEKTPUYECKUA TOK B MeETajlaX. OJEKTPOHHAs Teopus
MPOBOJAMMOCTH METaJla. DJIEKTPUUECKUM TOK B Ta3ax W BakyyMe. TepMO3IEKTpOHHAs
sMuccus. 3akoH JleHrmropa.

13. U3yyeHue eCTECTBEHHOHAYYHBIX, TEOPETHYECKHMX M NPAKTHYECKHX OCHOB.
Kosie0anus u BouHbI. ['eomeTrpruyeckast onTuka {JIieKIUA ¢ pa3dopoM KOHKPETHBIX
curyaumii} (24.)[7,9,14,15] T@'apmonHnueckue KoJjieOaHUs, HMX XapaKTEPUCTHUKHU.
BekTopHble auarpammel. CloxkeHue KojebaHuil oJlMHaKOBBIX YacToT. KonedarenbHbIi
KOHTYp. CBoOOAHBIEC, 3aTyxarollue, BBIHYXKICHHBIE SJEKTPUUYECKUE KOJeOaHUs.
[lepeMeHHBII TOK. AKTHMBHOE WM PEAKTHUBHOE COINPOTUBIEHUS. MOIIHOCTH B LENH
IIEPEMEHHOI0 TOKA. JIeHCTBYyIOIME 3HAUEHUs] HANIPSDKEHUSL U CUJIBI IIEPEMEHHOIO TOKA.
DJIEKTPOMarHUTHBIE BOJIHBI U UX cBoicTBa. [Ipupoaa ceera. CKOpOCTh, JJIMHA BOJIHBI U
4acToTa CBETOBBIX BOJIH. Ilokazarens mpesnomieHus. THTEHCUBHOCTh CBETA. 3aKOHBI
reoMeTpuyeckoi ontuku. OTpaxkeHHe u mpenomieHue cserta. [lonHoe BHyTpeHHee
orpaxenue. Koaddumuentsr otpaxkenuss wu npomyckanus. CoOuparomme U
pacceuBaromue JHH3bL. IlocTpoeHne wu3zoOpakeHud B JuH3ax. JleHCTBUTENIbHOE W
MHHUMOE n300paxkenune. ®opMyia TOHKON JTUH3BIL.

14. N3yyeHue ecTEeCTBEHHOHAYYHBIX, TEOPETHYECKUX M NMPAKTHYECKHMX OCHOB B
BOJIHOBOH onTuke. BouiHOBbIe siBjeHusi B onrtuke(24.)[7,9,15] WuTepdepenums
cBera. KorepeHTHOCTh. YCIOBHS MakCUMyMOB U MHUHMUMYMOB. MeTo/abl HaONIOACHUS
unTeppeperun: meto FOura, ounpusma dpenens, miockonapamieabHas MIaCTHHKA,
konba Hetorona. [lpumenenuss mHTepdepeHnnn B Hayke M TexHuke. Judpakims
ceera. [lpunnun  TIroiirenca-®penens.  Audpaxkuus  Dpenens.  dudpakius
®paynrodepa. Pazpemaromas crnocoOHOCTh onTHYECKUX MpUuOOopoB. Judpakimonnas
pewerka. llonmsgpusaumst cBera. ECTECTBEHHBIM M NOJISIPU30OBAaHHBIM  CBET.
[Tonsipuzaropel. 3akon Mamtoca. [lonspuzanus npu OTPaKEHUU U MPEJIOMIICHUH CBETA.
Yron bprocrepa. /[BoiiHOe nydenpenomMieHne B Kpuctauiax. EcrecTBeHHOE BpalleHue
IJIOCKOCTH nosisipu3aumu. Jlucnepeus ceera. HopmanbHass U aHOMasbHas JUCIHIEPCHS.
Pa3znoxxenue ceera B CEKTp.

15. U3y4yeHue ecTeCTBEHHOHAYYHbIX, TEOPETHYECKUX U MPAKTHYECKUX OCHOB B



KBaHTOBOI1 onTuke. KBaHTOBBIC siBJIeHUuA B onTuke. Teopusi atoma bopa {nexkuus
¢ pa300poM KOHKpPeTHBIX cutyanuii} (24.)[8,9,15] Teroroe uznydenue. AGCOTIOTHO
yepHoe teno. 3akoH Kupxroda. ®opmynsr Panes-/xunca u [Inanka. 3akoH cMeneHus
Buna. Omneprermueckass cBetumocTh. 3akoH Credana-bombnmana. Baemnui
doroadpdexr. YpaBuenue Dinmrerina. Kpacnas rpanuna ¢orosaddexra. KBanrossie
cBoiicTBa cBera. @oTOHBL. DHeprus U umnyisc potoHa. dPdexkr Komnrona. CrekTpbl
m3nyueHus: atomoB. @opmyna bansmepa. CnekrpanbHbie cepun JuHUM. [locTynarsl
bopa. Mogens bopa aroma Bomopopma. IlormomieHue, CIIOHTAHHOE W BBIHYXKIECHHOE
u3nydyeHue cpera. ONTUYECKUU KBAaHTOBBIM reHepatop — Jjazep. CBOMCTBA Ja3€pPHOTO
W3JTYyYCHMUSL.

16. U3yyeHue eCTeCTBEHHOHAYYHBIX, TEOPETHYECKHMX U NPAKTHYECKHX OCHOB B
aTOMHOW U sAiepHOH Pu3nKe. IjIeMEeHTbI KBAHTOBOM MEeXaHNUKHU, (PU3MKU aTOMOB U
MOJIEKYJI, (PM3UKH ATOMHOIO SIAPA M 3JIeMeHTAPHBIX YacTun(24.)[8,9,15] I'unoresza
ne bpoiinsa. BonnoBas ¢yskiusa. YpasHenue lpémunrepa. Omeparop [amunbToHA.
Craunonapusle  coctossHMs. KBaHTOBaHwe ypoBHell sHepruu. CoOOTHOIIEHUs
HeonpeneneHHocte I'eiizenOepra. Yactuiia B OJHOMEPHON MOTEHIUAIBHON sIME.
KBanToBbie uncia. @opMbl JIEKTPOHHBIX 00JIaKOB B aToMe Bojopoaa. [Ipasmia ot6opa
JUIsl KBAaHTOBBIX nepexonoB. [Ipmamun Ilaymu. Ilepmomndeckas cucrema 3I€MEHTOB
J.N. MenneneeBa. AtomHoe siipo. Ctpoenue sjapa. M3oromnbl. 3aK0H paiiOaKTUBHOTO
pacnana. JledekT Macchl U SHEPIUs CBA3U. SnepHbIe CUIIbL. SInepHbIe U TePMOsIEPHBIC
peakiuu. SnepHas 2Heprus. JIEMEHTApHbIE YaCTHUIbI, UX Kilaccudukaius.
AHTHYacTHIEI. B3auMHbIe TpeBpalieHust 3JIeMEHTapHbIX YaCTHIL.

IIpakTuyeckue 3ausitus (164.)
1. IlpuMeHeHne TeOpeTHMYECKHX 3HAHUI W METOJAMKH PelIeHUs] NMPAKTUYECKHX
3aJa4 1Mo TemMe

«KuHeMaTnka MaTepHaJbLHOH TOYKW» {padorta B MaJbIX TIpynnax;}
(2u.)[10,11,12,13] [TocTymnarensHOE JIBUKCHHUE. CxopocTb, YCKOpEHHE.
TaHreHnuaspbHOE M HOpPMaJbHOE YCKOpeHue. BpamarenpHoe ABHKEHUME. YTIIOBas
CKOPOCTb, YIIIOBOE YCKOPEHHUE, YACTOTA U IIEPUO]T BPALLIECHUS.
2. IlpuMeHeHHe TeOpeTHYECKUX 3HAHUI W METOAUKH PpelleHHs NPAKTHYECKHX
3a7ay = mo  TemMe  «3akoHbl  HbIOTOHA,  CcOXpaHeHMSl  JHEPrUH H
umnyJabca»(24.)[10,11,12,13] /JluHamuka TOCTYNATENBHOIO W BPALIATEIBHOTO
JIBWKEHUSI. 3aKOHBI COXPAaHCHUS MEXAHWYECKOM JHEPruu, HUMIIyJbca M MOMEHTA
VMMITYJIbCA.
3. IlpuMeHeHre TeOpeTHYECKHMX 3HAHMM M METOAMKH pPelleHHs] NMPAKTUYECKHX
3agauy no teme «UnpeanbHblii ras. M3ompoueccbl» {padoTa B MajbIX Ipynmax}
(24.)[10,11,12,13] OcHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETUUECKON TEOPUHU Ta30B.
YpaBuenue coctossuusi MenzaeneeBa — Knaneitpona. 3akon JlaibToHa.
4. IlpuMeHeHHe TeOpeTHYECKUX 3HAHMI W METOAUKH PelleHHs NPAKTHYECKHX
3aga4 no teme «llepBblii 3akoH TepMoauHaMuKkn»(24.)[10,11,12,13] I[lepBrIit 3aK0oH
TEPMOJIMHAMUKU. BHYTpeHHsI 2HEprusi U TEIUIOEMKOCTh UeallbHOTO Tra3a. PaboTta rasza
B U30TEPMUYECKOM, H30XOPHOM, U300apHOM, aTnadaTHIECKOM MPOIECCaXx.



5. IlpuMeHeHHe TeOpPEeTUYECKHUX 3HAHMUA M METOAUKHM PpelIeHMs NPAKTHYeCKHUX
3a1a4 mo reme «Jiaekrpocratuka. 3akoH Kynona. Iloctossnnbiii Tok» {pabdora B
Majabix rpymmax} (24.)[10,11,12,14] 3akon Kynona. CBs3b HanpsHKEHHOCTH U
MOTEHIMAJIA 3JIEKTPUUYECKOro MoJisl. DJIeKTpocTatuueckas Teopema ['aycca. 3akon Oma.
[TocnenoBarensHOE M TapaJUiebHOE COeAMHEHHNE MPOBOAHUKOB. [IpaBmima Kupxroda.
Pabota u momtHoCTh TOKA. 3akoH Jxoynsa-JIenta.

6. IlpumeHeHHe TeOpeTUYECKHUX 3HAHMUA M METOAUKH PelIeHUS] NMPAKTHYeCKHUX
3aaa4 no temMe «MaruutHoe noJie. 3akoHbl Amnepa u ®@apaaes»(24.)[10,11,12,14]
MaruutHoe 1noje B BakyyMe. BekTop MarHuTHOW MHAyKIMU. B3aumonencrsue AByX
MapajyieIbHbIX TOKOB. 3aKOH Ammepa. [[BuxkeHHe 3apsyKeHHBIX YacTUI] B MAarHUTHOM
nosie. 3akoH Dapanes.

7. IlpyuMeHeHHe TeOopeTHYEeCKUX 3HAHMM U METOAMKH PeIleHUus MPAKTHYEeCKHX
3aga4y mo reme «OTpaskeHue W mNpejoMjeHue cBera. JImH3b» {pabora B MaJjbIX
rpynnax} (24.)[10,11,12,15] 3akonsl reomerpuueckoid ontuku. IlocTpoeHue
U300pakeHuil B TnH3aX. DopMyIia TOHKOHN JIMH3BI.

8. IlpumeHeHHe TeOopeTHYECKUX 3HAHMUA M METOAMKH PpelleHUS NPAKTHYEeCKHUX
3aaay no TEMeE «nTepdepenumus, audpaxkuus, oIS pU3anus
ceeta»(24.)[10,11,12,15] Wnrepdpepenuus cBera. Judpakums cera. [Ipunnummn
I'oiirenca-Openens. dudpakuus Dpenens. Hudpakmaus Dpaynrodepa. 3akoH
Mamoca. Ilonstpuzanusa npu OTpaxXKEeHUH U IPEJTOMIIEHAH CBeTa. YT0J bprocrepa.

JlaGopaTopHblie padoTsbl (164.)
1. JlaGopaTopnas padora Nel. IlpoBeaeHne 3KCNEPUMEHTAJIbHBIX HUCCJIEI0BAHUM
0 3aJaHHOM MerToAuke {padora B MajabIx rpymmax} (44.)[1,6,9,13] M3yueHue
3aKOHOB IIOCTYIATEIbHOTO JIBUKEHUS TeJl C TIOMOIIbI0 MalluHbl  ATByja.
(dponTanpHas padoTa)
2. JlabopaTtopHasi padora Ne2. IIpoBeaeHue 3KCIEPUMEHTAIbHBIX HCCIEI0BAHUM
Mo 3aJaHHON MeToauke {padora B Majabix rpynnax} (44.)[1,6,9,13] H3yuenue
3aKOHOB BpallaTeIbHOTO JABUKEHUS ¢ TOMOIbI0 MasTHuka OOepoeka. (PpoHTambHas
pabora)
3. JlabopatopHasi pa6ora Ne3. IIpoBegeHue IKCNEPUMEHTAJbHBIX HCCIEI0BAHUM
o 3aJaHHOM MeToauKe {pabora B mMajbIx rpynmnax} (24.)[1,6,9,13] Onpenenenue
OTHOIIEHUS TETUIOEMKOCTEH BO3yXa MPHU MOCTOSHHOM JABJICHUH U O0BEME METOIIOM
Knemana u Jlezopma.
4. JlabopatopHasi padora Ne4. IIpoBeeHue 3KCIEPUMEHTAIBHBIX UCCAECI0BAHUM
0 3aJaHHOM MerToAuKe {pabdora B MajbIX rpymmax} (24.)[2,7,9,14] Hzyuenue
3akoHa Owma. OmpejeneHue yAeIbHOrO0 CONPOTUBIEHUS MPOBOJHUKA. (PpoHTaIbHAs
paboTa).
5. JIabopaTopHasi padora NeS. IIpoBeneHne 3KCHEePUMEHTAJIbHBIX MCCJIEI0BAHUI
1o 3a/1aHHOI MeToauKe {pabdoTa B MajabIX rpynnax} (24.)[2,7,9,14] JlaGoparopHas
paboTa BBIMOJHSAETCA 3BEHBSMU (MO 2-3 CTyJeHTa) Mo pa3padOTaHHBIM MapIIPyTHHIM
kaptaMm. Ne26. OnpeneneHue UHAYKIIMM MAarHUTHOTO TOJISI HA OCU KPYroBOro Toka. No
27. OnpeneneHrue ropu30HTaIbHOM COCTABIIAIONIEH MarHUTHOTO MOJIs1 3€MJIM TAHT€HC-

7



rajgbBaHOMETPOM.
6. JIabopaTopnasi padora Ne6. IlpoBenenne 3KCIepUMEHTAJIBLHBIX MCCIEI0BAHUI
1o 3aJaHHOIi MeToauKe {padoTa B MajabIix rpynnax} (24.)[2,7,9,14] JlaGoparopHas
paboTa BBHITIONHSAETCSA 3BEHBSIMHU (TI0 2-3 CTyZEeHTa) MO pa3pabOTaHHBIM MapIIPyTHHIM
kaptaM. Ne31. Cwibl B MarHuTHOM Tmosie. M3MepeHne WHIYKUMHA MAarHUTHOTO IIOJIS
anekTpoauHaMomMeTpom. Ned?2, OnpenesieHre yaeabHOro 3apsaa 3JIEKTPoHa.

CamocrositesibHas padora (1164.)
1. M3y4yeHune TeopeTHYECKOI0 MaTepuasia {C 3JIeMEeHTAMM 3JIeKTPOHHOI0 00y4YeHus
U JMCTAHUMOHHBLIX 00pa3oBaTe/ibHbIX TexHojgoruiu} (154.)[6,7,8,9,13,14,15,16,17]
Pabota ¢ KoHcTIeKTamMu JIeKIUH, y4eOHUKaMHi U Y4eOHBIMU TOCOOUSIMH.
2. IoaroroBka K NMPAKTHYECKUM 3aHATHAM " JIa00paTOPHBIM
padoram(204.)[1,2,3,10,11,12,13,14,15] Pabora ¢ KOHCIEKTOM JEKIUH, y4COHBIMU
OCOOUSIMHU M0 peleHuo 3a7a4. [IoAroToBKa 0T4ETOB 10 J1a0OPaTOPHBIM paboTaM.
3. IMoaroroBka K KOHTPOJbLHbIM padoram(84.)[10,11,12,13,14,15] PabGora c
KOHCIIEKTaMH, YYCOHUKAaMU U y4eOHBIMH MOCOOUSIMHU.
4. IloaroroBka K TeCTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEHTAMH
3JIEKTPOHHOI0 OOy4YeHHs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBLIX TEXHOJOTHIi}
(174.)[10,11,12,13,14,15] PaGota C KOHCHEKTOM JIEKIHI, y9eOHUKAMU W y4eOHBIMHU
nocoousiMu
5. Boinmosnenune pacuetrnoro 3aganus (P3)(204.)[4,5,11] PaGota ¢ KOHCIEKTOM
JeKUUH, yueOHbIMU TOCOOMSAMU 1O peteHuto 3aaad. [loaroroska oruera no P3.
6. IloaroroBka K »J3K3aMeHY {C JJeMEHTAMH JJIEKTPOHHOIO OOY4YeHHS U
AMCTAHIIMOHHBIX o0pa3oBaTe/jibHbIX TexHojorui} (364.)[4,5,6,7,8,11,13,14,15]
PaboTa ¢ KOHCIEKTOM JIeKI[UH, yUeOHMKaMU U Y4€OHBIMU TOCOOUSMH.

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 O0eCIEeYeHUs] CAMOCTOATENbHOI PadoThl
o0y4yaromuxcs 1Mo TUCUUILIHHE

Jlnst xaxaoro oOydaromierocss oOecredeH WHAMBUAYaJIbHBIM HEOorpaHU4eHHBIN
JOCTYIl K  JJIEKTPOHHO-OMONMOTEYHBIM  cucteMaM: JlaHb, YHHBEpCHUTETCKas
Oubnuoreka OH-NAlH, dJeKTpoHHOW Oubnmoreke ANTI'TY u K 2JIEKTpOHHON
uH(pOpMaIIMOHHO-00pa30BaTENbHON Cpeie:

1. JlaGoparopubie pabotel 1o ¢uszuke. Yacte [. Mexanuka. MomnekynspHas
buszrka MU TepMOAMHAMHUKA. YueOHOe IMocoOMe M METOJUYECKHE YKa3aHHs I10
BBITIOJTHEHUIO J1a0OpaTOPHBIX pabOT Il CTYJASHTOB OYHOH (opMbl 0oO0ydeHHs. /
Pazpabotanu u cocraBmmu: Annpyxosa O.B., I'ypoa H.M., Kykosckas T.M., Kupcra
10.b., KycroB C.JI., Hayman JI.B., ITanieBa [O.B., Pomanenko B.B., CrapocTeHkoBa
H.A., Yepnsix E.B. — bapnayn: U3n-so Antl'TY. — 2019. — 46 c. Pexxum pocrymna:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt1 ump.pdf

2. JlabopartopHbie padoThl 1o ¢du3uke. Yacts II. DaekTpuuecTBO M MarHETH3M.
VYyebHoe mocoOre u METOIUYECKHE YKA3aHUs 10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX padoT



JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranu u cocraBwiu: ['ypoBa H. M.,
Kycros C. JI., Ilanesa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3a-Bo
Antl'TY. - 2019. — 84 C. Pexum JIOCTyMna:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

3. Jlabopatopusie pabotsl o ¢gusuke. Yacts I1I. Konebanus u Bomabl. OnrTuka,
aToMHasg M sjaepHas ¢uzuka. YdeOHOe mnoco0ue W METOAMYECKHE YyKa3aHus Mo
BBITIOJTHEHUIO J1a0OpaTOPHBIX paldOT Jyisi CTYJAEHTOB O4YHON (opMbl 0oO0yudeHus. /
Pazpaboranu u cocraBunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'ypoa, C.JI. KycTos,
B.B. Pomanenko, E.B. YUepubix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: U3a-Bo
Antl'TY. — 2019. — 78 C. Pexxum JIOCTyTIA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

4. JKykorckas T.M., Hayman JI.B., IlaneBa HKO.B. VYueGuo-meToauueckoe
nocobue 1mo
BBITIOJIHEHHUIO pacyeTHOro 3aanus no gusuke. Yacts [. Mexanuka. MonexynspHas
bu3KKa U TepMOJUHAMUKA. DIEKTPUUECTBO [ DIEKTPOHHBIN pecypc]:
YuebHo-MeToauIecKoe mocoorne.— DIeKTpoH. 1aH.— bapuayn: Antl'TY, 2020.—
Pexum nocrymna:
http://elib.altstu.ru/eum/download/of/Zhukovskaya Physicsl ump.pdf

5. YdebHO-MeTOMMUYECKOe MOCOOME IO BBHITIOJHEHUIO PACYETHOTO 3aJaHUsS 10
¢usuke. Yacts II. Marnetusm. Konebanus u Boinbl. OnTuka. ATOMHAas U siiepHast
du3nka: 115 CTyIeHToB Bcex GopMm oOyuenusi/ Pa3pab. u coct.: 0. B. [lauesa, E. B.
UYepnsix, JI. B. Hayman, T. M. XXykoBckas — bapnayn: U3a-Bo Antl'TY, 2020. — 181 c.
Pexum nocrymna:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. Ilepevyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

6. CasenweB, M.B. Kypc o6Omeii ¢usuku (B 3 t11.). Tom 1. Mexanuxka.
Monexkynsapuas gusuka. [Dnexrponnsiit pecypc] — CIIO. : Jlans, 2019. — 436 c. Joctyn
u3 DbC «Jlanwy. Pexxum noctyma: https://e.lanbook.com/book/113944

7. CasenweB, U.B. Kypc oOme#t ¢msukn. B 3 1. Tom 2. DaexTpudecTBo H
MarHeTu3M. Bomubl. OnTuka [DnekTpoHHBIH pecypce]| : yueOHoe mocodme / W.B.
CasenbeB. — DnekTpoH. gaH. — Caunkrt-IletepOypr : Jlanp, 2019. — 500 c. — Pexum
noctyna: https://e.lanbook.com/book/113945.

8. CasenneB, U.B. Kypc obmeit puzuxu. B 3 1. Tom 3. KBanTtoBas omnTuka.
AtomHas ¢usuka. ®usnka TBepaoro tena. Ou3nka aTOMHOTO SApa W JIEMEHTApPHBIX
4acTull [DNEeKTpOHHBIN pecypc] : yueOHoe mocooue / M.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 [DnekTpoHHBIH pecypc] : yueOHoe mocodue /
P.U. T'paboBckuii. — DnektpoH. gaH. — Caukrt-IlerepOypr : Jlanp, 2012. — 608 c. —
Pexxum noctyma: https://e.lanbook.com/book/3178.



6.2. JlononHuTenbHas IUTEPATypa

10. CaBenreB U.B. COopHUK BOmpocoB u 3amad 1o oOrmieil ¢uszuke: YdeOHOe
nocobue. 6-e usn., crep. — CII6.: U3znatenscTBO «Jlauby, 2018. — 288 c. loctym u3z 36C
«Jlamby. Pexum nocryna: https://e.lanbook.com/book/103195.

11. Kanamnukos, H.II. O6mas ¢usuka. COOpHHUK 3aJaHUl U PYKOBOJCTBO K
pelieHuIo 3aaad [DIeKTpoHHbI pecypc] : yueoHnoe nocodbue / H.I1. Kanamnukos, C.C.
MypaBbeB-CMUpHOB. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2019. — 524 c.
— Pexxum noctyna: https://e.lanbook.com/book/111197.

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

13. KysuenoB C.M. Kypc ¢usuku c npumepamu pemienus 3amgad. Yacte I
Mexanuka. MonekynsipHas ¢usuka. Tepmonunamuka. 2014.- 464 c. Hocryn u3z 3bC
«Jlanby. Pexum nocryna: https://e.lanbook.com/book/42189

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

15. Ky3uenoB C.M. Kypc ¢usuku ¢ npumepamu pemieHus 3agad. Yacts I
OnTuka. OCHOBBI aTOMHOM (DU3UKHU U KBAHTOBOM MeXaHUKH. PU3KMKa aTOMHOIO SiApa U
aneMeHTapHbIX yactull. M3a-Bo: «Jlanpy», 2014. 336 c. Joctyn n3 ObC «Jlanby». Pexnm
noctyna: http://e.lanbook.com/books/element.php?pll 1d=53685.

7. Ilepeuyenb pecypcoB HMHPOPMALNMOHHO-TEJICKOMMYHMKANMOHHOH  CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISl 0CBOCHH S JUCHMILIUHBI

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

8. ®oHA OUIEHOYHBIX MAaTepHAJIOB /Uil TMPOBeJCHHUS TEKYyIlero KOHTPOJS
YCIIeBA€eMOCTH M MPOMEKYTOYHOM aTTecTAlNu

CopepxaHne  NPOMEXKYTOYHOW  aTTECTAllUM  pPAacCKpbIBaeTCd B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepuajgoB, MNPEAHA3HAYEHHBIX JJIsi TMPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKUA MO jucuuiuinHe tpedoBaHusM PI'OC, kotopble XpaHATCA Ha
kadenape-pazpadoruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx ouneHouHbix Martepuaniop (OOM) mno gucuMIUIMHE TPEACTaBiIEH B
IIPUJIOKEHUH A.

9. IlepeyeHb MH(POPMALHOHHBIX TEXHOJIOTH, HCIOJb3yeMbIX PH OCYIIECTBJICHUHU

o0pa3oBaTeJbHOr0  Tpolecca N0 JAUCHUILUIMHE, BKJIKWYasg IepevyeHb
NPOrpPaMMHOro obecrnevyeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
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JUis yCHemHOro OCBOEHHS TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(DOPMAIIMOHHO-
oOpa3oBaTeNbHON Cpebl, 00pa30BaTeNIbHBIE WHTEPHET-MOPTAJbl, TN00aNbHAS KOMIIBIOTEPHAs CETh
HNurepHer. B mponecce u3ydeHUS AUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCHCTBUE
oOyuJarolerocs ¢ MpernoiaBareieM yepes JINYHbIA KaOMHET CTyIeHTa.

Nenin Hcnoab3yeMoe mporpaMmMHoe odecrnedyeHue

1 Acrobat Reader

Chrome

Flash Player

LibreOffice

Total Commander

Windows

N[N B |W N

Antusupyc Kaspersky

Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CNPABOYHbIE CHCTEMBI

1 becrutatHast anekTpoHHass OuOimoreka oniaiiH "EnuHOoe OKHO K 00pa3oBaTelbHBIM
pecypcaMm" nmJisi CTYIEHTOB U TpENojaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTeIbHBIC
untepHeT-pecypesl (http://Window.edu.ru)

2 Hanmonanenas snextponnas 6ubnmoreka (HOB) — cBoOOmHBIN mocTyn umTaresnei kK
¢donmam poccuiickux Oubmuorek. CoaepKUT KOJUIEKIUH OLM(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTNa, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TAK)K€ KaTaJor
W3JIaHuM, XpaHsmmxcs B Ouonuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, Heo0XoauMon IS
OCYyILIeCTBJICHUS 00Pa30BaTEeJILHOI0 MPOLEcca MO JUCIUILIHHE

HanmMeHoBaHMe cienMaJIbLHBIX OMELEHUI U MOMelIeHH i 1J15l CAMOCTOSITe/IbHOI padoThI

yueOHbIe ayIUTOPUH JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IMOMCIICHUA I CaMOCTOSTCILHOM pa6OTI)I

MarepuanbHO-TeXHUYECKOEe OOecTeueHue M OpraHu3aius o00pa30BaTEIbLHOIO
mporiecca Mo AUCHUIUIMHE JIJI1 UHBAJIUIOB U JIUIl C OIPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbSI OCYIIECTBIIIETCS B COOTBETCTBUU ¢ «llonoxkeHrneM 00 0Oy4eHUH WHBAIHIOB
Y JIUI C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3JI0POBbS».
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