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1. MACTIOPT PABOYE ITPOTPAMMBI YVUEBHOM IMCHUATIIAHBI
/1.03 ®U3UKA

1.1. Ob6aacTs npuMeHeHHs1 padoyell MporpaMmMbl

Paboyas nmporpamma yueOHOM TUCIUILTAHBI SIBJSETCS YaCThIO MPOTPaMMBI TIOJITOTOBKH
crienuanucToB cpennero 3BeHa (nanee - [NIICC3) no cneunansuoctu 09.02.07

HNudopManmoHHbIe CUCTEMBI U IPOTPaMMHUPOBaHUE U pa3zpaboraHa B cooTBeTcTBUU ¢ PI'OC
cpeaHero oduero 0opa3oBaHusl.

1.2. Mecto yueOHoi aucuuniaunbl B crpykrype HHIICC3: nucuunnuna «Pu3nka» OTHOCUTCS K
rpynme o01eo0pa3oBaTeIbHBIX YUSOHBIX TUCIUIUIMH KaK MPOQWIbHAS TACIUTUTHHA

1.3. Hean m 3amaum y4yeOHOHl JMCHMILIMHBI — TpPe0OBaHMS K pe3yJbTaTaM OCBOCHMA
AUCUMILINHBI:

PaGouas nporpaMMa OpueHTHpPOBaHA Ha JOCTUKEHUE CIIEAYIOIINX LEIei:

o OCBOEHHe 3HAHMI O (YHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX W TMPHUHIHUIAX,
JIeKAIMX B OCHOBE COBPEMEHHOM (hHU3MUECKON KapTHHBI MUpa; HanboJiee BaKHBIX
OTKPBITHAX B 007acTU (PU3UKHU, OKA3ABIIMX OIpPEENIAIONIee BIUIHIE HA Pa3BUTHE
TEXHUKU ¥ TEXHOJIOTUH; METOJIaX HAyYHOI'O MIO3HAHUS NPUPOJIBI;

o OBJIaJIecHHMEe YMEHUSIMH TIPOBOJMTH HAOJIOJCHUS, IIAHUPOBATH W BBITIOJIHSATH
9KCHEPUMEHTBHI, BBIABUIaTh THIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHATH MOJyYCHHbIE
3HaHMA MO (u3uKe AN OOBSICHEHHS pPa3HOOOpPa3HBIX (PU3MUECKUX SBIEHUN U
CBOWCTB  BEIIECTB; MPAKTUYECKOIO HCIOJIb30BaHHUS  (U3NYECKUX  3HAHMM;
OLIEHHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY4YHON UH(pOpMaINH;

o pa3BUTHE T[IO3HABATEIBHBIX HMHTEPECOB, HWHTEJUIEKTYaJbHBIX W TBOPYECKUX
crocoOHOCTe B mpolecce NPUOOpEeTeHHs 3HAHUM W yMeHMH 1O (u3uKe C
WCTIOJB30BAHUEM  DPA3JIMYHBIX HWCTOYHUKOB HWHGPOPMAIMM W  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOIOTHHA;

o BOCNIMTAHUEe YOEXKIEHHOCTHM B BO3MOYKHOCTH II03HAHUS 3aKOHOB IPUPOABI;
UCIOJb30BAHUS  JOCTIDKEHUM (U3MKM Ha Oaro pasBUTHSA  UEJIOBEUECKOM
UMBUJIN3ALMH; HEOOXOJUMOCTH COTPYJHHYECTBA B TPOIECCE COBMECTHOIO
BBIMOJIHEHUS 33]1a4, YBAaXXMTEJIBHOTO OTHOIIEHUS K MHEHMIO OIMOHEHTA IpH
o0CyXJIeHU: TMpoOJeM EeCTECTBEHHOHAYyYHOTO COJIep)KaHUS; TOTOBHOCTH K
MOpPAJIbHO-ITHYECKOW OICHKE HCIONb30BaHUs HAYYHBIX JOCTH)KEHUH, UYyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKpPY>KaIOLIeH Cpebl;

o HCMOJIb30BAHHE TPHOOPETEHHBIX 3HAHWUWA WM yYMeHWil U1 peIIeHHs
NPAaKTUYECKUX 3aJad IMOBCEJHEBHOM KM3HM, oOecredeHus: Oe30MacHOCTH
COOCTBEHHOM  JKHM3HHM, PpAIMOHAJBHOIO  TPUPOIOIOJIB30BAHUS M  OXPaHbI
OKpYKaIOILEH Cpebl

OcBoenue coaepkanus yaeOHOU TUCITUIUTHHBI «Dr3nkay o0ecrednBaeT JOCTHKEHNE

CTYACHTaMH CJIEIYIOIIUX PE3yIbTAaTOB:

. JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH U YBAXCHHUS K HCTOPUU U JOCTHKEHHMAM OTEUECTBEHHOH (puznueckoi
HayKH; (U3UYECKH IPaMOTHOE IOBEJCHUE B NMPO(ECCHOHANBHOM NEATENBHOCTH U OBITY NpHU
oOpaiieHuu ¢ npudopamu U yCTpoHCTBaMu;

— TOTOBHOCTb K IPOAOJDKEHHIO 0OOpa3oBaHUS M IOBBIICHWs KBaTU(pHUKALMKU B HM30paHHOU
poeCCHOHAIBHON JIEATEIIBHOCTH U 00BEKTUBHOE OCO3HAHHME POJIM (PU3UUECKUX KOMIIETCHIIMN
B 3TOM;

— YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOM (U3MUECKO HaykKu M (PHU3UUECKUX
TEXHOJIOTUH Ui TOBBIIEHUS COOCTBEHHOIO HWHTEJUIEKTYyaJlbHOIO PA3BUTUS B BbIOPaHHOM
npodeccHoHANTBHON IeATEeTHbHOCTH;

— YMEHHME CaMOCTOSITEIbHO J00bIBaTh HOBBIE Ul ce0sl (U3NYeCKUe 3HAHUSA, UCIONIB3YS IJis
3TOTO JIOCTYIHBIE HCTOYHUKH HH(POPMAIINH;



— YMEHME BBICTpaUBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIIEHUS B KOMaH/E M0 PEUICHHUIO O0IIUX
3az1ay;

— YMEHHUE YIPaBIATh CBOCH M03HABATEIbHOMN J1E€ATEIBHOCTBIO, IPOBOAUTE CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYalIbHOT'O Pa3BHUTHS;

. MemanpeoMemHbix:

— UCTIOJIb30BAaHUE PA3IMYHBIX BUOB NIO3HABATEIBHOM JAESITEILHOCTH IS PEIICHHUS

¢u3nyeckux 3a1ay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMA (HAOMIOAEHMS ONUCAHMUS,
U3MEpEHHUs,  OHKCIEPUMEHTa) I  M3Y4YCHHS  pa3jIMyHBIX  CTOPOH  OKpY’Karomeu
NeHCTBUTENBHOCTH;

— HCIIONB30BAHME OCHOBHBIX  HMHTEIUICKTYAJIBbHBIX  ONEpalMid: IMOCTAaHOBKH  3a/1ayH,
(opMynIMpOBaHUs THUIOTE3, aHAJIM3a W CHUHTE3a, CpPaBHEHUs, OOOOILIEHMs, CHCTEeMAaTU3allUH,
BBISIBJICHHSI NTPUYMHHO-CJICICTBEHHBIX CBSI3€H, MOKMCKAa aHAJIOrOB, (YOPMYJIHPOBAHUS BBIBOJIOB
JUIS U3Y4EHUs Pa3IMuYHBIX CTOPOH (pU3HUECKHX OOBEKTOB, SIBIEHUIH M MPOLECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOJUMOCTh CTAIKHBATHCS B MIPodecCHOHANIBHOM cdepe;

— YMEHHUE IeHepupoBaTh UACH U ONPEIEIATh CPEJICTBA, HEOOXOAUMBIE IS UX pealln3alui;

— YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE MCTOYHUKHU JUIA TOJXY4YEeHUs (PU3HUecKoid HH(GOpMAIHH,
OLIEHUBATh €€ JIOCTOBEPHOCTH;

— YMEHHUE aHAJM3UPOBATH U MPEJICTABIATH HH)OPMAIMIO B Pa3IMYHBIX BUAAX;

— yMeHHMe NyOJMYHO MpPEACTaBIATh pPE3yJbTaThl COOCTBEHHOI'O MCCIIEOBAaHUS, BECTH
JMICKYCCUH, JIOCTYITHO W TapMOHHYHO COdYeTas cojaepkaHhue U (OpPMBI TPEICTaBIIEMON
uHpOpMaINH;

. npeomemmuvix:

— c()OpMHUPOBAHHOCTb NPECTABICHUN O POJIU U MeCTe (PU3UKHU B COBPEMEHHON Hay4yHOU
KapTUHE MHpA; MMOHUMaHUE (PU3NUYECKOW CYIIHOCTH HaOJI0JaeMbIX BO BcesjeHHOU sBICHH,
ponu ¢u3MKU B (POPMHPOBAHUHU KPYro3opa M (YHKIMOHAIBHON I'pPaMOTHOCTH 4YEJIOBEKa IS
pelIeHus MPaKTHYECKUX 3a/1a4;

— BJIaJIeHHE OCHOBOIMOJIAraloUMHU (PU3HUECKUMH TIOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHSIMH; YBEPEHHOE HCITONb30BaHNe (PN3NIECKON TEPMHUHOJIOTHN U CUMBOJIHKH;

— BIaJICHUE OCHOBHBIMH METOJIaMH HAY4YHOTO I[IO3HAHMSA, HCIOJIb3yeMbIMH B (DU3HKE:
HaOII0ZICHUEM, OTICAaHUEM, U3MEPEHUEM, IKCTIEPIMEHTOM;

— yMeHHA o00palaThiBaTh pe3yJlbTaThl H3MEPEHUH, OOHApYX HMBAaTh 3aBHCHUMOCTb MEXIY
(GU3NYECKIMHU BEIMIMHAMU, OOBSCHSITH TOJTYYSHHBIE PE3YJIbTAThI U I€TaTh BBIBOJIEI,

— c()OpMHUPOBAHHOCTb YMEHUS pelIaTh (PU3NUECKUE 3a/1a4H;

— Cc(OpPMHUPOBAHHOCTh YMEHHUS NPHUMEHATh IOJyYEHHbIE 3HAHUS JUId OOBSICHEHUS YCIIOBHH
npoTekaHus (PU3MYECKUX SBICHUH B NpUpoje, NMpodeccuoHanbHON cdepe M AN MPUHATHA
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIMU MO OTHOUICHHIO K (hu3nyeckod HHpOpMAaIuH,
MOJTy4aeMOH U3 pa3HbIX HCTOUYHHUKOB.

1.4. PexomeHnayemMoe KOJIUYECTBO YACOB HA OCBOCHUE YUeOHOM TMCUMIINHDI:

MaxkcumaJjibHasi yueOHasi Harpy3ka o0y4yawiiero 136 4acoB
Bxurouas:
Ob6s13aTenpHAs ayIUTOPHAS HATPY3Ka 134 yaca
CamocrositenbHas pabora
[TpoMexyTouHas aTTeCTalHs 2 Jaca
BCEI'O 136 4acoB

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCLHUATIIAHBI




2.1. O6beM yueOHOIi TMCHUNJIMHBI M BBl y4e0HOI padoThI

Bua yueOHo# padoThl Konauuecmeo
uacoe

MaxkcuMaJibHasi ydeOHasi HAarpy3ka (Bcero) 136
Oobs13aTesbHAs ayIUTOPHAsI yueOHasi HATPY3Ka (Bcero) 134
B ToMm unce:

71a00paTOPHBIE 3aHIATHS 28

KOHTPOJIbHBIE pabOTHI
CamocTosiTesibHas padoTa o0yuawuierocs (Bcero)
Hrorosas arrecranus
Bo emopom cemecmpe — oughpepenyuposannulii 3auem. 2




2.2. TemaTuyeckuii mjian u coaep:xxkanue yueonoi nucuumiuabl [J1.03 «®uzuka»

HaunmeHnoBanue Coaepxxanue yueOHOro MaTepuaJa, JjabopaTtopHblie padoThl 00y4alOIIMXCH O0bvem | YpoBeHsb
pa3/ieioB M TeM 4acoB | OCBOCHMSA
1 2 3 4
Beenenue Coaep:xanue yueOHOro MaTepuajia 4 1
dusznka — Kak HayKa MU OCHOBa C€CTCCTBO3HAHUA. ECTeCTBCHHO-Hay‘{HLIﬁ MCTOA IIO3HAaHUsA, €ro B
BO3MOXHOCTH W TpaHUIbl NPUMCHUMOCTH. 9KCHCpI/IMeHT u TCOpUA B MHNPOUECCEC IMO3HAHUA HNPUPOABI.
MogenmupoBanue GU3NIECKUX SBICHUH W TPOIECCOB. PoNb dKCIIepUMEHTa U TEOPHUH B TIPOIIECCE TO3HAHUS
TIPUPOJIBI.
Ousndeckass BenudnHA. [IpsAMble W KOCBEHHBIE H3MepeHUs. llorpemrHOCTH W3MEpeHHS (QU3MISCKUX
BenmurH. Ousnueckne 3aKoHbI. ['paHUIBI TPUMEHUMOCTH (PHU3HYECKHX 3aKOHOB. IloHATHE O Qu3HYecKoit
KapTuHE MUpa. 3HaUYeHHe HU3UKHU IpH 0CBOeHUH crienmanbHocteit CI10
Pazoen 1. Mexanuka 24
Tema 1.1. Conep:kanue y4eGHOT0 MaTepHaia 6 1
Kunemarnka "
Mexannueckoe nBmwkenue. Ilepememenne. Ilyte. CkopocTs. PaBHOMEpHOE mNpsSIMOJIMHEHHOE
JBIDKEHUE. YckopeHue. PaBHomepeMeHHOe mnpsiMoiuHelHoe aBikeHHe. CB0OOOAHOE MajeHue.
JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO0 OKPY>KHOCTH
Tema 1.2. 3akoHbI Conep:kanue y4eGHOI0 MaTepHaia 4
AMHAMUKH ITepssiii 3akoH Hprorona. Cuma. Macca. Mmnynsc. Btopoii 3akoH Hproorona. OCHOBHOM 3akoH
KJIaCCUYECKON nquHaMuku. Tpetuid 3akoH HproToHA. 3aKOH BCEMUPHOTO TATOTEHUA. | paBUTAllMOHHOE
noje. Cuna tsoxectu. Bec. CriocoObl n3Mepenust macchl Tesl. CHIlbl B MEXaHUKE.
Tema 1.3. 3akoHbI Conep:kanue y4eGHOr0 MaTepualia 8
COXpaHEHHs B 3aKkoH coxpaHeHus ummynbca. PeaktuBHOe nBHkeHue. Pabota cuibl. PaboTa moTeHIMAIbHBIX CHIL.
MEXaHHKE MomHocts. OHeprus. Kunerumueckas sHeprus. IloreHuumanbHast sHeprusi. 3aKOH COXpaHEHUS
MEXaHUYEeCKOU dHepruu. IIpumeHeHne 3aKk0HOB COXpaHEHUs.
JlaGopaTopHbie padoThI 6
Jlabopamopnas paboma Nel: «VccnenoBanue IBWKCHHUS Tella MO JEHCTBUEM TOCTOSIHHOW CHIIBD), 2
«M3ydyeHune 3aKk0Ha COXpaHEHHs] UMITYJIbCa»
Jlabopamopnas paboma Nel: «CoxpaHeHHME MEXaHMUYECKOW SHEpruM INpu ABMKEHUM Teja IO 2

OKPYXHOCTH TOJ JEHCTBUEM CHJ TSKECTU U yHpyroctu», «CpaBHEHHE pabOThI CUJIbI C U3BMEHEHHUEM
KMHETUYECKOU DHEPIUU TEJIAN.




Jlabopamopnas paboma Ne3: «l3yueHne 3aKOHOB COXpAaHEHHUS Ha NpUMEpe yaapa ULIapOB H
0aJUTMCTUYECKOT0 MAasATHUKAY, «}3ydeHne 0COOCHHOCTEN CHIIBI TPEHUS! (CKOIBKECHHUS )»

Pazoen 2. Ocnogvl MONEKYAAPHOU PUIUKU U MEPMOOUHAMUKU

18

Tema 2.1.

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOI TeopuM.
HpeaabHbIi ras.

Conepxxanue y4e0OHOro MaTepuaJia

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopuH. Pa3mepsl 1 Macca MOJIEKYJ M aTOMOB.
bpoynoBckoe amxenue. Juddysus. Cumbl w1 dHEPrus MEXKMOJEKYIIPHOTO B3aMMOJICHCTBHSI.
CrtpoeHune razo00pa3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH JBUKEHUS MOJIEKYN U UX MU3MEPEHHUE.
Nneanbusiii Ta3. JlaBinenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW TEOPHUM Ta30B.
Temneparypa u ee wusMepeHue. [a30oBble 3aKOHBI. AOCONIOTHBIM HYIb  TEMIEPATYpHIL.
TepMoauHamuyeckasi IIKajga TeMIEpaTypbl. YpPaBHEHUE COCTOSIHUS HACaIbHOro rasza. MomspHas
ra3oBasi HIOCTOsIHHAsI.

Tema 2.2. OcHOBBI
TePMOIMHAMHUKH

Conep:xxanue y4eOHOro MaTepuasa

OcCHOBHbIE TIOHATUSL U oOmNpejaesieHHs. BHyTpeHHsii sHeprusi cucteMbl. BHyTpeHHssi sHeprus
uaeanbHOro raza. Pabora m Teruiora kak (OpMBI Mepenayd dHEPruu. TerioeMKOCTh. Y AeibHas
TEIIOEMKOCTh. YpaBHEHHE TeIIoBoro OanaHca. IlepBoe Hayano TepMOAMHAMUKU. AnnabaTHBINA
nponecc. Ilpunuun neiictBus TtemioBod mamubbl. KIIJ[ TemmoBoro asurarens. Bropoe Hauanmo
TePMOJAMHAMUKU. TepMoAMHAMUYECKas IIKajla TeMIeparyp. XOJOAWIbHbIE MallMHbL TeroBbie
asurarenu. OxpaHa DpUpoOsbL.

Tema 2.3. ArperaTHbie
COCTOSIHUSI BellecTBA U
(¢a3oBblie nmepexoanl

Conep:kanue yueOHOro MmarepuaJja

CaoiicTBa napos. lcnapenue u koHaeHcanus. HacbleHHbI nap u ero cBoicTBa. AGCONIOTHAS U
OTHOCHTEJIbHAs BIAXKHOCTb Bo3lyXa. Touka pockl. Kunenune. 3aBUCHMOCTb TEMIIEPATYPbl KUIIEHUS OT
nasiieHus. [leperpersiit map U €ro UCIOIb30BAHUE B TEXHHUKE.

CaoiicTBa KuaKOCTel. XapaKTepruCTHKA KUIKOTO COCTOSIHUA BelnecTBa. [[0BepXHOCTHBIN CIIOM
KUJKOCTU. DHEPTUsl IOBEPXHOCTHOTO CJI0A. SIBJIIEHUS HA TPaHMIIE KUAKOCTU C TBEPIBIM TEIOM.
Kanwuisipaeie siBieHUs.

CBoiicTBa TBepABIX TeJI. XapaKTEpUCTUKA TBEPLOTO COCTOSIHUS BEIIECTBA. Y IPYTHE CBOMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEpAbIX Tel. TerioBoe paciMpeHre TBEPAbIX
TeJI U KUAKOCTeN. [1naBieHne u Kpuctajmm3anus.

JlabopaTopHble padoThI

JlaboparopHas paboTsl Ne4: «V3mMepeHne BIaKHOCTH BO3TyXa»

N

JlaGopatopHnast pabotsl Ne5: «Habmongenue npouecca kpuctaumzanuu. Vzydyenue nedopmanun
pacTsbkeHus. M3ydeHune TemnoBoro pacimpeHns TBEpAbIX Tell. M3ydeHnne ocoOeHHOCTEH TETI0BOr0
pacuIMpeHusi BOABDY.




Pazoen 3. Inekmpoounamuxa

32

Tema 3.1.
DJleKTpHYeCKoe ToJie

Conep:xaHue y4eOHOT0 MaTepuasa

DnexTpuyeckue 3apsaabl. 3aKOH COXpaHeHus 3apsaa. 3akoH KynoHa. DnexTpuueckoe mnosie.
HampsoxkenHocTs anexTpuueckoro nods. [punnun cynepno3zunuu noneit. Pabora cun
aneKTpocTatnyeckoro nois. [lorenunan. PasHocTs noTeHIIMAIOB. DKBUIIOTEHIIUAIbHBIE
NOBEpXHOCTU. CBA3b MEKY HAIIPSHKEHHOCTBIO M PA3HOCTBIO MIOTEHIIMAIOB DJIEKTPUYECKOTO TTOJIA.
JusnexTpuky B a1eKTpudeckoM noie. [omnsgpusanus quaiekTpukoB. IIpOBOJHUKY B IIEKTPUYECKOM
nosie. Konnencaropsl. CoeiuHeHre KOHIEHCATOPOB B 0aTapero. DHEPrus 3apsiyKEHHOTO
KOH/IEHCATOpa. DHEPIHUs AIEKTPUIECKOrO MOJIS.

Tema 3.2. 3aKoHBI
IMOCTOSTHHOI'0 TOKA

Conep:xxaHue y4eOHOro MaTepuasa

VYcnoBust, He0OXOAMMBIE SISl BOZHUKHOBEHHS U TIOIIEP KAHUS JIEKTpHUUeCcKoro Toka. Cuiia Toka u
TUIOTHOCTH TOKa. 3akoH OMma /i yuactka nenu 6e3 9/[C. 3aBUCHUMOCTD 3JEKTPUUECKOTO
CONPOTHUBIIEHHUS OT MaTepHalia, JJIMHBI U TUIONIAH MOTEPEYHOr0 CEUCHHS TPOBOIHUKA. 3aBUCUMOCTh
3JIEKTPUYECKOTIO COPOTUBIIEHUS POBOJHUKOB OT TEMIIEPATYpPbl. DIEKTPOABUKYILAS CUIIA
MCTOYHMKA ToKa. 3akoH Oma st nostHou 1enu. CoeauHenne mpoBoJHUKOB. CoequHEHNE
MCTOYHUKOB 3JIEKTPHUUECKON dHeprun B OaTapero. 3akoH JIxoyns—IJlenna. Pabota u MoiHOCTh
3JIEKTPUYECKOro TOKa. TenaoBoe AeHCTBUE TOKA.

JlaGopaTtopHbie padoThI

JlabopaTtopHnast pabota Ne6: «M3yuenne 3akoHa Oma 11t ygacTKa IeTd, TTOCIeI0BATETFHOTO 1
napajuieJIbHOTO COeIMHEHMs MPOBOAHUKOB. M3yuenue 3akona Oma i MOJTHOM LIeTH»

Jlaboparopnas pabota No7: «Onpenenenne 3/1C u BHYTPEHHETO COMTPOTUBIICHHUS HCTOYHUKA TOKA.
OmnpepeneHne yIenbHOTO CONMPOTUBICHUS TIPOBOIHUKA»

Tema 3.3.
DJIeKTPUYECKHH TOK B
MOJYNPOBOTHUKAX

Conep:kanue yueOHOro marepuaJja

CobcTBeHHasi MPOBOIUMOCTD OTYNPOBOTHUKOB. [10TyTpOBOAHUKOBBIE IPUOOPHI.

JlabopaTopHble padoThl

Jlaboparopnas pabota Ne§: «Onpenenenue Kod3PphuUIMeHTa MOJIE3HOr0 ASHCTBUS SJIEKTPUIECKOTO
yaitHukay, «OnpezeseHre TeMnepaTypbl HUTH JIAMITbl HAKAJIMBAHUS»

Tema 3.4. MarautHoe
moJie

Conep:xaHue y4eOHOro MaTepuasa

Bexrop MHIyKIMY MarHUTHOrO 10JIs. JlelicTBrEe MArHUTHOIO I10J1s Ha IPSAMOJIMHENHBIN IIPOBOJHUK C
ToKOM. 3aKkoH Amnepa. BzanmoneiictBre TokoB. MarHuTHBIN MOTOK. PaGoTa mo nepemenieHnto
IIPOBOJIHMKA C TOKOM B MAarHUTHOM I10Ji€. JlelicTBUE MarHUTHOTIO MOJIs Ha ABMXKYyLIMiics 3apan. Cua
Jlopenua. Onpenenenue yeabHOro 3apaaa. Y CKOpUTENIH 3apsyKeHHBIX YACTHII.




Tema 3.5. Coaeprxanue yueOHOro MaTepuajia 4
DJIeKTPOMATrHUTHASA DnexkTpoMarHuTHast MHAYKIUS. BuxpeBoe snextpuueckoe mosie. CaMOMHAYKIHS. DHEPTUS
HHIYKIUS MarHUTHOTO TTOJIS.
JlaGopaTtopHbie padoThI 2
Jlaboparopuas padota Ne9: «HMccienoBanue B3anMOICHCTBUS MArHATHOTO TIOJISt ¥ TOKay, «3ydeHue 2
SBJICHUS DJIGKTPOMArHUTHOW MHAYKIIUK
Paszoen 4. Konebanus u 601nwl 28
Tema 4.1. Conep:xxaHue y4eOHOro MaTepuaja 4 1
MexaHn4yeckue KonebarensHoe aBmkenue. ['apmonndeckue konebdanus. CBOOOHBIC MEXaHUYECKHIE KOJICOaHMUS.
KoJIeOaHust JluneiiHble MexaHWYecKue KoliebarenbHble CUCTeMBL. [IpeBpalienne sHeprun npu KojaedareabHOM
nBrkeHnH. CBOOOIHBIE 3aTyXarolue MeXaHnyeckre Konedanus. BeiHyX1eHHbIE MEXaHUYECKHE
Kosie0aHusl.
JlabopaTopHble padoThl 2
JlaGoparopras padota Nel0: «M3yueHune 3aBUCUMOCTH TIEpHO1a KOJIeOaHUH HUTSHOTO (WIIH 2
MPYXKHUHHOTO) MasiTHUKA OT JJIMHBI HUTH (UM MacChl TPy3a)».
Tema 4.2. Conep:xxanue y4eOHOro MaTepuasia 8 1
Ynupyrue BoJIHBI [Tonepeunsbie ¥ MPOAOIBbHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBL. Y paBHEHHE TUIOCKON OETyIIeil BOJIHBL.
UnTepdepenuus BoaH. [lonsTue o qudpakiuu BoiIH. 3ByKOBbIE BOJHBL. Y JIBTPa3ByK U €ro
IIPUMEHEHUE.
Tema 4.3. Copnepxanue yueOHOro MaTepuasa 8
DJIeKTPOMArHUTHbIE CBoOopHbIe MeKTpOMarHuTHeIe KojeOanus. [IpeBpaiienue sHeprun B KojaedaTeIbHOM KOHTYpE.
KoJIe0aHus 3aryxarolue JIeKTpOMarHuTHbIE KosieOaHus. [ eHepaTop He3aTyXaroluX MeKTPOMAarHUTHBIX
KosiebaHuii. BeinyK1eHHbIE dnekTpudeckue Konebanus. [lepemennsiii Tok. ['enepaTop nepeMeHHoro
ToKa. EMKOCTHOE U MHAYKTUBHOE CONIPOTUBIICHUS MEPEMEHHOT0 ToKa. 3akoH Oma st
AIIEKTPUYECKOMN IIeTIH IEPEMEHHOT0 TOKa. PaboTa 1 MOITHOCTH MEPEMEHHOT0 TOKa. | eHepaTophl TOKa.
Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydyenue, nepenaya u pacupeesieHue
AIIEKTPOIHEPIUH
Tema 4.4. Conep:xxaHue y4eOHOro MaTepuasa 4 1
JIEKTPOMarHuTHbIE 35 =
JIEKTPOMArHUTHOE MOJIe KaK 0COOBIN BUA MaTepuu. DIEKTpOMarHuTHbIE BosHbL. Bubpatop ['epia.
BOJIHDI OTKpBITHIH KOeOaTenbHbIN KOHTYD. M300peTenue paano A.C. IlonosbiM. [ToHsTHE O pagroCBs3H.
[TpuMeHeHue IeKTPOMArHUTHBIX BOJIH.
JlabopaTopHblie padoThI 2
JlabopaTtopHnast pabota Nol1 « MHIyKTHBHBIE 1 EMKOCTHOE COMIPOTUBJICHUS B LICTIH IEPEMEHHOTO 2
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TOKa»

Pazoen 5. Onmuka 14
Tema 5.1. IIpupona Copep:kanue yueOHOro marepuasa 2
cBeTa CKopocThb pacnpoCTpaHEHUs CBETA. 3aKOHbBI OTPAKEHUS U MpesoMieHus cBeTa. [lonHoe oTpaxeHue.

JIunzsl. @opmysa TOHKOM JTUH3BL '1a3 kak onTHyeckas cucrema. OnTuyeckue npruOopsl.

Pa3pemaroniasi cnocoOHOCTh ONTUYECKUX MPUOOPOB.

JlabopaTopHblie padoThI 2

JlaGopatopnas pabora Nel2: «M3yuenue n3o0pakxeHus! MPEIMETOB B TOHKOM JIMH3E» 2
Tema 5.2. BorHoBbIe Coaepxanue y4e0HOro MaTepuajia 6 1
CBOMICTBA CBETA HNurtepdepentus ceeta. KorepeHTHOCTh CBETOBBIX Jydeil. OCHOBBI BOJTHOBOU TeopuH. [IpuHImm

I'roiirenca. MaTtepdepennuns B ToHkux rieHkax. Konbua HeroToHa.

HcnonpzoBanue nHTEp(hEpeHINH B HAyKe U TEXHHKE.

Hudpakuus csera. Judppakumnonnas pemérka. [lonstae o ronorpadun. [lonspusamnus nonepeyHbIx

BoJiH. [lonsipusanus ceera. /[BoriHoe mydenpenomiieHue. [lonspousl.

Hucnepcus ceeta. Buasl ciektpoB. CriekTpsl ucyckanus. CriekTpsl noraomeHus. CnexkTpaibHbli

aHaM3.

VYnerpaduoneroBoe u HHPpaKkpacHoe H3NydeHHs. PeHTreHOBCKue JTyun. Pa3nudnbie BUIBI

9IEKTPOMArHUTHBIX U3TYUYEHHU, UX CBOWCTBA M MPAKTUYECKOE MPUMEHEHHE.

JlabopaTopHble padoThI 4

JlaGopatopnas padota Nel3 «M3yuenue natepdepeHnn u 1udpaKiiuy CBETa» 2

Jlaboparopras pabota Nel4 «I"pamyrpoBKa CIIEKTPOCKOIIA U ONIPEICICHHUE JITTHHBI BOJHBI 2

CHEKTPAbHBIX JIMHUAN.
Pazoen 6. dnemenmul K6aHmoeou huzuKku 14 1
Tema 6.1. KBanToBasi Copep:kanue y4eOHOro marepuasa 4
ONTHKA. KganroBas runotesa [Inanka. ®@oronsl. Buemnnit u BHyTpeHHuit porospdexr. KBantoBas Teopus

dotordekra. Turbl GoTOITEMEHTOB.
Tema 6.2.@u3zuka 4

aToMma.

Conep:xxaHue y4eOHOro MaTepuasa

Pa3Butue B3rIIsIIOB Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BOJOPOA.
CrtpoeHue atoma: IiaHeTtapHas wmojens atoma. OmbiTr Pesepdopna. Snepnas monens aroma.
KBanroBbie moctynatel bopa. Moaens aroma Bomopoaa mno H.bopy. KBanToBbie reHepatopsl.

CrekTpbl U3JIy4eHHS U TorJIomeHus. HernpephIBHBIN U JTMHEHYATHIN CIIEKTD.
I'unotesa ne bpoitns. [Tpunuun Ilaynu. YcTpoicTBO U mpuHLUN AeCTBUS J1a3zepa. [I[pumeHeHue
nazepos. JlaBneHue cBeTa. XUMUYECKOE JCHCTBUE CBETA.
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Tema 6.3 ®usuka Coaeprxanue yueOHOro MaTepuaJjia 6
aTOMHOTI'0 si/ipa EcTtecTBeHHAas paln0OaKTUBHOCTh. 3aKOH paJlOaKTUBHOI'O pacnaja.

CriocoObI HAOMIOIEHHST U PETHCTPALINN 3apSKEHHBIX yacThil. OTKPBITHE HEHTPOHA.

Crpoenue aToMHOrO siipa. JlegexT Macchl, SHEPrusl CBA3HM U YCTOWYMBOCTb ATOMHBIX sijiep. CBsi3b

Macchl ¥ DHEPTUU.0-, -, Y- pactasl.

Snepusle peakuuu. MicKyccTBEHHas paiMOaKTUBHOCTD. [lenenue Tskenbix saaep. LlenHas anepHas

peakuus. Ynpasisiemas LiellHad peaKuud. SnepHsiil peaktop. TepMOsSAepHbINA CUHTES.

[TosrydyeHne painOaKTUBHBIX U30TOIIOB M UX NIPUMEHEHHE. bronmornyeckoe 1eiCTBUE HOHU3UPYIOIIHUX

U3Ty4eHUll. DIeMeHTapHbIe YaCTULIBI.
Hroro 134
ITpome:xxyTouyHasi arrecranus - AU depeHuMPOBAHHBIN 3a4eT 2
Bcero 136

Jist XapakTepUCTUKN YPOBHSI OCBOCHMS yU€OHOI0 MaTepHaia CIOIb3YIOTCS CleAyIone 0003HaAUeHHS:

1. — o3HaKOMHUTENBHBIH (Y3HABaHUE paHee H3y4YEeHHBIX 00BEKTOB, CBOICTB);

2. — penpoAyKTHBHBIN (BBITOJHEHUE NESTEIBHOCTH MO 00pasily, HHCTPYKIUHU HIH IO PYKOBOJCTBOM)

3. — MPOAYKTHBHBIN (IUIAHKPOBAHKUE M CAMOCTOSTEIBHOE BBIOJIHEHHUE JACATSILHOCTH, PEIICHNE MPOOISMHBIX 337124 )
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3. YCJIOBUS PEAJIM3AIIUY YUYEBHOM JUCIUILIUHBI 11]1.03 ®U3UKA

3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHHuI0
Peanuzanus nporpammsl yueOHON AUCUMILIMHBI TpeOyeT Hanuuus Kabunera puszuku

Ne Oo6opynoBanne Texnnueckue cpeacrsa | Koamuecr
n/n o0y4eHust BO
padounx
MecT
1 | Cron-mapra -16 KOMIIBIOTED C 32
MOAKITIOYEHUEM K
HMuTepuer
2 | cTy) yueHU4ecKui - 32 IIPOEKTOP
3 | CTOJ yYNUTEIbCKHUN JKpaH;
4 | CTyJl yUUTEIbCKUI aynuocucrema 2.1
5 | IOCKa C MAarHUTHOM MTOBEPXHOCTHIO KOMILJIEKT
INMEKTPOCHAOKEHUS
KaOnHeTa QHU3HKH,
6 | MHOTOYHKIIMOHATHHBIA KOMIUIEKC MPENOoJaBaTeNisl | TEXHHUYECKHE CPEeICTBA
00y4eHUS;
7 | HarsAHBIE TOCOOUS (KOMILJIEKTH! YUeOHBIX TaOIHL, | SJIIEKTPOHHOE MPHIIOKEHUE
rtakaTel: «Du3nyeckre BeTUYUHBI U Physion 1.2.0
(byHIaMeHTaIbHBIE KOHCTAHTBD», « MeXTyHapOTHAS
cuctema equaui CUy», «Ilepuonndeckas cucrema
XUMHu4YecKkux ayiemeHToB /1. . Menaeneeay,
MOPTPETHI BBIJAIOUINXCS YUEHBIX-(U3UKOB U
aCTPOHOMOB)
8 | HarmsaHbIe TOCcOOUs (KOMIUIEKTHI Y4eOHBIX TaOIuIl,
TUTAKATOB, TOPTPETOB BHIIAIOMIUXCS YICHBIX-
ACTPOHOMOB, MOJIENIH U JIp.);
9 | cpenctBa HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUI
10 | uHbOPMaLIMOHHO-KOMMYHUKATUBHBIE CPE/CTBA;
HKPaHHO-3BYKOBBIE MOCOOUS;
11 | neMoOHCTpaIMOHHOE 000pYy0BaHKE (00IIETro
Ha3HAUYCHMsS M TeMaTH4YEeCKUuEe HaOOophI);
12 | naboparopHoe obopyroBaHue (00IIET0 Ha3HAUYCHUS
Y TEeMaTHYECKUe Ha0OPhl);
13 | ctaTnueckue, AMHAMUYECKUE, IEMOHCTPAI[MOHHBIE U
pa3iaToYHbIe MOJIEIIH,
14 | BcmomoraTensHOE 000PYI0BAHHE;
15 | KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCIIe
MacropTa Ha Cpe/ICTBA 00yUYEHUs, MHCTPYKIIMH TI0 UX
WCIOJIb30BAaHUIO U TEXHUKE O€30MaCHOCTH
16 | OubGnHOTEeYHBIN QOH]I.

IIporpammHoe obecnieuenne:

Windows 10 pro, Microsoft Office, Mozila Firefox, Google Chrome, 7-zip, K-Lite Codec Pack,
Physion 1.2.0




VY4eOHble 3aHTHA, HE TPEOYIOLIUE CIIENUaIbHOTr0 000PYJ0BaHUS U IPOIPAMMHOTO

o0ecriedeHus1, MPOBOAITCS B y4eOHOW ay JUTOPUU:

Ne Ob6opynoBanue Texuuyeckue cpeactBa o0yuyenust | Konuuecto
/11 pabounx
MECT
1 naptel - 13 mr [Ipoekrop - 1 26
2 CTYJIbs - 26 T DKpaH npoekropa - 1
3 CTOJI mpenojasaTens - 1 mr CUCTEMHBII OJIOK - 1
4 JIOCKa MapKepHas - 11iT. MOHHUTOD - 1
5 KJIaBuarypa - 1
6 MBIIIb - 1
7 KOJIOHKH - 2 IIT
8 ANEKTPOHHOE MIPUIIOKEHNE
Physion 1.2.0

IIporpammHoe obecnevenne:
Windows 10 pro, Microsoft Office, Mozila Firefox, Google Chrome, 7-zip, K-Lite Codec Pack,
Physion 1.2.0

3.2. UudopmanuonHoe odecriedenne 00yueHust
[TeyaTHble U3AaHUS HE UCTIOIB3YIOTCS. JJMCIIUIIIMHA TOTHOCTHIO 0OecTeyeHa dJeKTPOHHBIMU

U3JaHUusIMU.

3.]'IeKTp0HHLIe H3TaHUA

1.

Jmutpuera B.®. ®uzuka aiis npodeccuit U CeuaibHOCTeH TEXHUISCKOTO PO
(6-e u3n.), 2019, https://academia-library.ru/catalogue/4831/408736/

JmutpueBa B.®. ®usuka 11 npodeccuil ¥ CreuaaIbHOCTeH TEXHUIECKOTO MPOdUIIS.
CoOopuuk 3anay (4-e uza.), 2019, https://academia-library.ru/catalogue/4831/418069/
Jmutpuesa B.®. ®uzuka aiis npodeccuit U CuenuanbHOCTeH TEXHUISCKOTO MPOQUIIS:
JlaGopatopHslii mpakTukyMm (5-e u3a.), 2019,
https://academia-library.ru/catalogue/4831/413933/

Cawmotinenko I1.U. EctrectBo3nanue. @usnka. Coopuuk 3amad (1-e uszm.), 2018,
https://academia-library.ru/catalogue/4831/349704/

Tpodumosa T.I1. ®uzuka ams npodeccuii U crenuarTbHOCTEH TEXHUYECKOTO U
€CTEeCTBEeHHO-HayuHoro npoduieii: CoopHuk 3amay (2-e u3z.), 2018, https://academia-

library.ru/catalogue/4831/370031/




6.

@upcoB A.B. ®uszuka a1 npodeccHii u crenuanrbHOCTEH TEXHUYECKOT0 M €CTECTBEHHO-
Hay4yHOTO npoduieit (4-e u3m.), 2019,

https://academia-library.ru/catalogue/4831/415031/

HNHTepHET-pEcypchbl

1.

2
3
4.
5
6
7

10.
11.
12.

13

14.

www.fcior.edu.ru (PeaepanbHbIi IEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB).
www.dic.academic.ru (Axkagemuk. CoBapu ¥ SHIUKIIONCINH ).

www.booksgid.com (Books Gid. DnekTponHas Oubimoreka).

www.globalteka.ru (I'mobGanteka. ['mobanpHas OuOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Eaunoe okHO 10ocTyna k 00pa3oBaTesIbHBIM pecypcam).
www.st-books.ru (JIyumrast yaeOHas tureparypa).

www.school.edu.ru (Poccutickuit oOpazoBarenbHbIN mopTat. JJocTymHOCTh, Ka4ecTBO,
3¢ (PEKTUBHOCTS ).

www.alleng.ru/edu/phys.htm (O6pazoBarenbhbie pecypcebl UnTepHeTa — Dusuka).
www.school-collection.edu.ru (Enunas komteknus nudpoBbIX 00pa3oBaTEIbHBIX
pecypcoB).

www.n-t.ru/nl/fz (HoGeneBckue naypeatsi o Gpusuke).

www.nuclphys.sinp.msu.ru (Snepnast pusuka B uTepuere).

www.college.ru/fizika (ITonroroBka k EI'D).

. www.kvant.mccme.ru (Hay4yHO-MTOMYJISIPHBIN PU3NKO-MaTeMaTHUYECKUI KypHa

«KBaHTY).
www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYUHBIN KypHAT I MOJIOJCKU

«IlyTh B HAyKy»).

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM
JANCHUIIVIMHBI 111.03 ®PU3UKA

OO0pa3oBaTeabHOE YUYPEKICHHUE, peaTH3yIoliee MOATOTOBKY IO Y4YeOHOU

JUCITUIIIINHE, obOecrieunBaeT OopraHu3alui0 MU IMPOBCACHUC HpOMGXCYTOQHOfI aTTeCTallui H
TEKYIIETO KOHTPOJIA HWHAWBUIYAJIBHBIX 06p330BaTeJ'H)HI)IX )IOCTI/I}KeHI/Iﬁ — ACMOHCTPHUPYEMBIX
O6yLIaIOIJ_II/IMI/ICSI MCTAMMPCAMCTHBIX U TPCAMCTHLIX PC3YJILTATOB.

OOyuenue 1Mo y4eOHOM TUCHMIUIMHE 3aBEPILACTCS MPOMEXKYTOYHOW aTTecTalued B

bopme nuddepeHIMPOBaHHBIN 3aUeT.

@opMBl U METOJIbl MPOMEKYTOYHOW aTTeCTallMd TEKYLIero KOHTPOJIA IO Y4yeOHOH

JUCHUIITITMHE CaMOCTOATCIbHO pa3pa6aTLIBaIOTC}I O6pa30BaT€J'IBHLIM YUPCIKACHUEM U JOBOIATCA
J0 CBCICHUA O6y‘IaIOH_H/IXC$I HC MO3AHEC Havalla ABYX MECALICB OT Hadalia 06yquHs{.

Pe3yabTarsl 00yyeHus ®opMbI U METOIbI KOHTPOJIS U
(MeTanpeaMeTHbIE, IPeAMETHbIE) OLICHKH pe3yJIbTATOB
00y4eHust
MemanpeomMemHuix: VYeTHBIN onpoc
— HCHOJB30BaHUE pa3MYHBIX BHJIOB MO3HaBareibHOU | JJaboparophas pabora




NeSITebHOCTH ISl PEIIeHUS
¢u3udecKknx 3aaad, TPUMEHEHHE OCHOBHBIX METOJIOB
MIO3HAHUS (HabmoeHus OIMCaHMUA, U3MepeHus,
OKCHEPUMEHTa) UISi  W3YYEHHUS  pa3juyHbIX  CTOPOH
OKpYKarOIEH JEHCTBUTEIBHOCTH;

— WCIIOJIb30BaHME OCHOBHBIX MHTEIUICKTYAIbHBIX OTIePAIIHid:
NIOCTAaHOBKHU 3aJaud, (POpMYyJTUPOBAHUS THUIIOTE3, aHAJIH3a U
CHUHTE3a, CpaBHEHHUsS, O0O0OOIIEHUs, CHCTEeMAaTH3alluH,
BBISBIICHHSI ~NIPUYMHHO-CIICACTBEHHBIX  CBSA3€H, IIOMCKa
aHaJoroB, (OPMYJIHMPOBAHUS BBIBOJOB IS  HM3YYCHUS
Pa3IUYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBICHUU W
NPOIIECCOB, C KOTOPHIMH BO3HHKAaeT HEOOXOAUMOCTh
CTaJIKUBAThCA B podecCHoHaIbHOM chepe;

— yMEHHE TEHEPHUPOBaTh WU W OIpPENeNiTh CPEICTBa,
HEOOXOIUMBIE JIJIsl UX peaTu3alii;

— YMEHHE WCIOJb30BAaTh pA3IUYHBIE HWCTOYHUKU LIS
nojgy4deHus: (u3ndeckod WHPOpPMALUHU, OLEHUBATH €€
JIOCTOBEPHOCTB;

— YMEHHME aHAIM3MPOBATH U IMPEICTABIATh WHPOPMALHIO B
pa3IMYHBIX BUAAX;

— yMeHHMe  yOJIMYHO  MPENCTABIATH  PE3YJIbTaThl
COOCTBEHHOTO WCCIICIOBAHMSI, BECTH IHCKYCCHH, JHOCTYITHO
U TapMOHMYHO  coueTas cojepxaHue H  (HOpMbI
npeCcTaBIsieMOil HHDOpMAIIHH;

. npeomemmuuix:

— cpOpMHUPOBAHHOCTh TPEICTABICHUNA O POJIM U MECTe
(GU3UKU B COBPEMEHHOMN Hay4YHOU

KapTHHE MUpa; I[MOHWMaHWE (U3UYECKOW CYIIHOCTH
HaOroaeMbix Bo BceeneHHOW siBIeHMi, poiau (UMK B
dbopMHupoOBaHUU KpyTo3opa u (yHKIIMOHATEHOM
TPaMOTHOCTH YeJIOBEKa JUISl PeIeHHs TPAKTUIECKUX 3a/1a4;
—  BIAJCHHE  OCHOBOINOJIATAIOIIUMH  (DU3UICCKHUMU
HNOHATHSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAaMH U TEOPHUSIMH;
YBEpEHHOE WCIIOJIb30BaHNE (PH3MUYECKOW TEPMUHOJOTHH U
CHUMBOJIMKH;

— BJIaJICHHE OCHOBHBIMH METOJIAaMH HAY4YHOTO ITO3HAHHMS,
UCTIONB3YEeMBbIMA B (DU3HKE: HAOIIOJIEHUEM, OIHMCAHUEM,
U3MEPEHUEM, IKCTIEPUMEHTOM;

— yMmeHus 00pabarTeIBaTh  pE3yNbTaThl  M3MEpPEHHIA,
OOHapy)XMBaTh  3aBUCUMOCTh  MEXAy  (U3HUYECKUMU
BEJIMYMHAMU, OOBSICHATH MOJTyUYEHHbIE PE3YIbTaThl U JIEIaTh
BBIBOJIBI;

— c(OPMHPOBAHHOCTH YMEHUS peIiaTh (PU3MUECKUE 3a/1aUH;
— chopMHUPOBAaHHOCTh YMEHHUS TPUMEHSTH TOJTy4YCHHBIC
3HaHUS 751 OOBSACHEHHS YCIIOBHM MPOTEKaHUs (PU3MUYECKHX
SBJICHMA B Tpupojae, NpodecCHOHATbHOU cdepe u s
NPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HU;
—  chopMupoBaHHOCTH  COOCTBEHHOW  TMO3WIMH IO
OTHOIICHHIO K (U3MUecKo mHpopMaIyu, mosyyaemMoi u3
pa3HBIX HCTOYHHUKOB.

TectupoBanue

KoHnTtponbHas pabota
NuauBuyanbHbIA NPOEKT
HuddepennmnpoBanHbIii 3a4eT




IIpuMepHbIe TeMbl MHAMBHAYAJIBHBIX MIPOEKTOB

du3uKa «HEBO3MOKHOTO».

MarnutHas JeBUTaLUS.

Meramarepualibl U HEBUIUMOCTb.

Tenenopranus U Hay4Hast paHTACTUKA.

Tenenartus u TenekuHes3: Gpu3NIeckoe 0OOCHOBAHHE.
Bynyiee HCKyCCTBEHHOTO MHTEIUIEKTA.

HayuHble TOMCKN BHE3EMHOW JKU3HU.

®u3nKa pa3sBUTHIX [IUBUIM3ALUN.

HonHble U MIIa3MEHHBIE JBUTATEIN, COJIHEUHBIE NIapyca.
Kocmuueckuit mudr.

OnacHOCTH KOCMMUYECKOTO Iy TEHIECTBHS.

AHTHUBEIIECTBO U AaHTHUBCEJICHHBIE.

Jlazeliku B Teopun DUHIITENHA.

KpoToBbie HOpBI U YepHBIE ABIPHI.

[TyTremecTBUs BO BpeMEHH: UIPOBast IJIOMIAKA s (PU3HKOB.
[TapamienpHble BCENEHHBIE U TUIIEPIIPOCTPAHCTBO.

Teopus cTpyH.

Beunslil iBuraTens B HICTOPUH.

OHeprus u3 Bakyyma?

AHU30TPONHS KUIKUX KPUCTAIIIOB

Anexcangp ['puropreBud CToNIETOB — pyCCKUil (PU3UK.
Anexcannp CrenanoBuu [lonoB — pycckuit yueHslil, H300peTaTesb paauo.
AnpTepHaTUBHAs YHEPrEeTHKA.

AKYCTUYECKHE CBOMCTBA MOJTYIPOBOTHUKOB.

AHnnpe Mapu AMIiep — OCHOBOIIOJIOKHUK JIEKTPOJUHAMUKH.
ACHHXPOHHBIN JBUTATEIb.

Acrtepouppl.

ACTpOHOMMSI HAIIUX JHEH.

AtomHas ¢usuka. M3otonsl. [IpumeHenne paanoakTUBHBIX H30TOIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
bunonspHele TpaH3UCTOPSI.

bopuc CemenoBuu SIkob6u — Gu3HK 1 N300peTaTesb.
Benuuaiiime oTKpbITHS (DUHKH.

Bunel anexTpruyeckux pas3psaaoB. DIEKTpUUECKUE pa3psiibl Ha CIIyk0e deroBeKa.
Bnusiaue nedexktoB Ha puznveckre CBOUCTBA KPUCTAILIOB.
Bcenennas u TeMHast maTepus.

I"anuneo 'anuneit — ocHOBATENb TOYHOTO €CTECTBO3HAHMSL.
l'onorpadus u ee npuMeHeHue.

JIBM>KEeHME Tella IEPEMEHHOM MacChl.

Jludpakius B HaIeH KU3HHU.

Kunkne kpuctasuibl.

3axonbl Kupxroda is anekTpudeckoi nemnu.



3aKOHBI COXPaHEHUS B MEXAHHUKE.

3HaueHue OTKpbITUH [ amues.

Urops BacunbeBuu KypuatoB — (pu3HK, OpraHn3aTop aTOMHON HayKH U TEXHUKH.
Ncaak HptoTOH — co3maTenb KIaCCUIECKON (HHU3HKH.

Hcnons3oBaHue 37€KTPOIHEPIUU B TPAHCIIOPTE.

Krnaccudukanus u xapakTepuCTUKH 3JI€MEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTH MaTepUasa U €€ CBsA3b CO CTPYKTYPOH.
KoHcTpykius v BUIBI J1a3€pOB.

Kpuosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJIO/).

JlazepHble TEXHOJIOTUH U UX UCIIOJIB30BaHHUE.

Jleonapao na Bunun — y4eHslii u u3o0perareb.

MaruutHele u3MepeHHsl (IPUHLHUIBI MOCTPOCHUS MNPHUOOPOB, CIOCOOBI H3MEPEHUS
MarHUTHOTO MOTOKA, MAarHUTHOM MHAYKLIUH).

Maiikn dapaneii — co3narens ydeHHs 00 3JeKTPOMarHUTHOM TOJI€.
Makc [Inask.

MeTto MeUeHBIX aTOMOB.

MeTobl HaOMIOACHUS U PETUCTPAILIUH PAJIMOAKTUBHBIX U3JIy4YE€HUH U YaCTHII.
Mertonsl onpeieneHus IIIOTHOCTH.

Muxaun BacunbeBrd JIOMOHOCOB — Y4Y€HBIN SHIMKIONEIUCT.

Mopnenu atoma. OnsiT Pesepdopra.

MounekyJIIpHO-KHUHETUYECKAs TEOPUS UCAIBHBIX T'a30B.

MouHust — 1a30BbIN pa3psAl B IPUPOJHBIX YCIOBHSIX.

HanoTtexHonoruss — MeXAUCUUIUIMHApHAs 00JacTh (DyHIAMEHTAIbHOW M MPHUKIATHON
HAyKH ¥ TEXHUKH.

Huxona Tecna: »k13Hb U HEOObIUAITHBIE OTKPHITHS.

Huxonait Konepauk — co3aaTesnb reIuoleHTPUIECKON CUCTEMBI MHUPA.
Hunbe bop — oaun u3 coznateneii coBpeMeHHON (DHU3HUKH.
Hyxneocunre3 Bo BeeneHnnoi.

OOmbsicHeHne POTOCHHTE3a C TOUKH 3PEHUS (PUBHKH.

OnTuyeckre BICHUS B IPUPOJIE.

OTKpBITHE ¥ IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJAUMOCTH.
[lepeMeHHBII SJIEKTPUYECKHI TOK U €T0 IPUMEHEHHE.

IInma3zma — 4eTBepTOE COCTOSHUE BEILECTBA.

[Tnanetst CoTHEUHOM CHCTEMBI.

[TorynpoBOIHUKOBBIE TaTYMKH TEMIIEPATYPBHI.

[IpuMeHeHne KUIKUX KPUCTAIOB B IIPOMBIIIJIEHHOCTH.

IIpuMeHeHne A1epHBIX PEAKTOPOB.

[Ipupona dpeppomaruerusma.

[TpoGnembl 3K0IO0THH, CBSI3aHHBIE € UCTIOJIb30BAaHUEM TETJIOBBIX MAIllUH.
[Ipou3BoACTBO, epeava 1 UCIOIb30BAHUE SJIEKTPOIHEPTUH.
IIpoucxoxnenne CoaHEUHON CUCTEMBI.

[1be30nmexkTpudeckuii 3pexT ero npuMeHeHue.

PasButue cpencTs CBSA3M U paguo.

PeakTuBHBIE IBUraTENIM U OCHOBBI PaOOTHI TEIIOBOM MAITHBI.
PenukroBoe usirydeHue.

Pentrenosckue yun. Mcropus otkpsitus. [Ipumenenne.

Poxnenue u 5BoIOLMS 3BE3I.

Pons K.O.1ln0nK0BCKOro B pa3BUTHH KOCMOHABTHKHU.

CBer — nyIeKTpOMarHuTHas BOJIHa.

Ceprei1 IlaBnoBnu KoponeB — KOHCTPYKTOp M OpraHM3aTop IPOWU3BOJACTBA PAKETHO-
KOCMHMYECKOU TEXHUKH.

Cwuutbl TpeHus.



CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pu3nyueckasi KapTuHa MUpA.

CoBpeMeEHHBIE CpEACTBA CBSI3H.

ComnHIle — MCTOYHUK KM3HU Ha 3eMIIe.

Tpancdopmartopsr.

VYnbTpa3Byk (1ojyuyeHue, CBOMCTBA, IPUMEHEHHE).
VYipaBisieMbIi TEPMOSIIEPHBIA CHUHTE3.

YckopuTenu 3apsyKeHHBIX YACTHIL.

®dusuka U My3bIKa.

dusnueckre CBOMCTBA aTMOCHEPHI.

DOTOIIEMEHTBI.

®oroaddexr. [Ipumenenue spienus pororddekra.

Xanc Kpuctnan Opcres — OCHOBOIOJIOKHUK JIEKTPOMarHeTU3Ma.
UYepHble ABIPHI.

[IIxana 371eKTPOMAarHUTHBIX BOJIH.

DKoJ0ruueckue mpooIeMbl M BO3MOXHbBIE TyTH UX PEIICHUS.
DneKTpOHHAas MPOBOAUMOCTh METAINIOB. CBEPXIIPOBOANMOCTD.
Omunnit XpuctruanoBud JleH — pycckuil Gpusuk.



	3. условия реализации УЧЕБНОЙ дисциплины
	№ п/п
	Оборудование
	Технические средства обучения
	Количество рабочих мест
	1
	компьютер с подключением к Интернет
	32
	2
	стул ученический - 32
	проектор
	3
	стол учительский
	экран;
	4
	стул учительский
	аудиосистема 2.1
	5
	доска с магнитной поверхностью
	комплект электроснабжения кабинета физики;
	6
	многофункциональный комплекс преподавателя
	технические средства обучения;
	7
	наглядные пособия (комплекты учебных таблиц, плакаты: «Физические величины и фундаментальные константы», «Международная система единиц СИ», «Периодическая система химических элементов Д. И. Менделеева», портреты выдающихся ученых-физиков и астрономов)
	8
	наглядные пособия (комплекты учебных таблиц, плакатов, портретов выдающихся ученых-астрономов, модели и др.);
	9
	средства информационно-коммуникационных технологий
	10
	информационно-коммуникативные средства; экранно-звуковые пособия;
	11
	демонстрационное оборудование (общего назначения и тематические наборы);
	12
	лабораторное оборудование (общего назначения и тематические наборы);
	13
	статические, динамические, демонстрационные и раздаточные модели;
	14
	вспомогательное оборудование;
	15
	комплект технической документации, в том числе паспорта на средства обучения, инструкции по их использованию и технике безопасности
	16
	библиотечный фонд.
	3.2. Информационное обеспечение обучения
	4. Контроль и оценка результатов освоения УЧЕБНОЙ Дисциплины
	Образовательное учреждение, реализующее подготовку по учебной дисциплине, обеспечивает организацию и проведение промежуточной аттестации и текущего контроля индивидуальных образовательных достижений – демонстрируемых обучающимися метапредметных и предметных результатов.
	Обучение по учебной дисциплине завершается промежуточной аттестацией в форме дифференцированный зачет.
	Формы и методы промежуточной аттестации текущего контроля по учебной дисциплине самостоятельно разрабатываются образовательным учреждением и доводятся до сведения обучающихся не позднее начала двух месяцев от начала обучения.
	3. условия реализации УЧЕБНОЙ дисциплины ПД.03 ФИЗИКА
	№ п/п
	Оборудование
	Технические средства обучения
	Количество рабочих мест
	1
	компьютер с подключением к Интернет
	32
	2
	стул ученический - 32
	проектор
	3
	стол учительский
	экран;
	4
	стул учительский
	аудиосистема 2.1
	5
	доска с магнитной поверхностью
	комплект электроснабжения кабинета физики;
	6
	многофункциональный комплекс преподавателя
	технические средства обучения;
	7
	наглядные пособия (комплекты учебных таблиц, плакаты: «Физические величины и фундаментальные константы», «Международная система единиц СИ», «Периодическая система химических элементов Д. И. Менделеева», портреты выдающихся ученых-физиков и астрономов)
	электронное приложение Physion 1.2.0
	8
	наглядные пособия (комплекты учебных таблиц, плакатов, портретов выдающихся ученых-астрономов, модели и др.);
	9
	средства информационно-коммуникационных технологий
	10
	информационно-коммуникативные средства; экранно-звуковые пособия;
	11
	демонстрационное оборудование (общего назначения и тематические наборы);
	12
	лабораторное оборудование (общего назначения и тематические наборы);
	13
	статические, динамические, демонстрационные и раздаточные модели;
	14
	вспомогательное оборудование;
	15
	комплект технической документации, в том числе паспорта на средства обучения, инструкции по их использованию и технике безопасности
	16
	библиотечный фонд.
	Windows 10 pro, Microsoft Office, Mozila Firefox, Google Chrome, 7-zip, K-Lite Codec Pack, Physion 1.2.0   
	3.2. Информационное обеспечение обучения
	4. Контроль и оценка результатов освоения УЧЕБНОЙ Дисциплины ПД.03 ФИЗИКА
	Образовательное учреждение, реализующее подготовку по учебной дисциплине, обеспечивает организацию и проведение промежуточной аттестации и текущего контроля индивидуальных образовательных достижений – демонстрируемых обучающимися метапредметных и предметных результатов.
	Обучение по учебной дисциплине завершается промежуточной аттестацией в форме дифференцированный зачет.
	Формы и методы промежуточной аттестации текущего контроля по учебной дисциплине самостоятельно разрабатываются образовательным учреждением и доводятся до сведения обучающихся не позднее начала двух месяцев от начала обучения.

