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VTBEPKIATO:

Jlexkat GH3UKO-TEXHHYECKOTO (haKyJIbTeTa

H.I'. Mamox

2016 r.

[Iporpamma yuebHoif aucHHIUIMHEL «YacTHble BONPOCHI JAHAAKTHRKH (QH3HKHY
cocraBieHa Ha ocHoBe ['OC BIIO no HampasieHuio mnoarotoBka 03.03.02 O@nzuxa,
YTBEPKIEHHOrO TpHKazoM MuHHcTepcTBa oOpaszopannd H Hayku JIHP «04» anpens 2016r.
Ne284 u «IlonoxxeHusa o0 opraHH3amuH y4eOHOTO Impoiecca B 00pa3oBaTeIbHEIX OpraHu3aluix
BeIcIIero  mpodeccHoHaTbHOTO  oOpazoranus  JloHenkoii  Hapoagnoii — PecnyOiukmy,
YTBEP:KIEHHOTO IpHKazoM MuHHcTepcTBa oOpaszoBannd H Haykd JIHP «30» oxtabps 2015 r.
Ne750.

PaszpaGotunk:.
K.(p.-M. H., J01IeHT Kadeaps! oOmeit pu3nku %
/

1 AMAaKTHKH QH3HKH H.I'. Mamok

4

[Tporpamma yueOHOI TUCIUILTHHEI YTBEP;KICHA HA 3aceJaHnH Ka(eaprl o0meit (U3HKU U
THIaKTHKA (QH3HKH

IIpotokos Ne 5 ot «17» nosdps 2016 1. /g/_
3asB. xadeapoii obieit Gpu3uky U TUIAKTHKH QHU3HKH 220 ﬁ b.U. Bemermu

[Tporpamma yuebHOI ATHCHHIUTHEEI 0100peHa yueOHO-MeToanyecKoil komuccueii Gusnko-
TeXHHUECKOro daKyabTeTa

[Tpotoxon Ne 4 ot «14» nekadps 2016 1.

[Ipencenarens yueOHO-MeTOIUIECKO
KOMHCCHH (DH3HKO-TEXHHYECKOTO (paKyIbpTeTa

B.H. Koteuko

P



1. OO6JacTtp npUMeHeHHS] WM MeCTO [IHCUMIUIMHBI B Yy4eOHOM mpouecce: YdeOHas
IUCIUILTHHA «YacTHBIe BOMPOCH! MUIAKTHKU (UMK OTHOCUTCS K UKy BapHaTHUBHOW YacTH
npodeCCHOHATBLHOTO OJI0KA.

Jns uzyyeHus Kypca JaHHOW y4eOHOW MUCIHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, c(hOPMUPOBAHHBIE B Tpoliecce M3ydeHus mpeameToB «DPusukay u «MaTemaTukay Ha
MpeblayleM YpoBHE o00pa3oBaHus; cQOpMHpOBaHHBIE MPH HU3YYEHUU MPEAIIECTBYIOMINX
IMCUMIUIMH «BBenenue K aucuuIuiiHaM (yHIAMEHTAIBHOW TTOATOTOBKM — MaTeMaTUKa» |
«BBeneHue k nucUUIUIMHAM (YHIaMEHTaIbHON MOATOTOBKH — (DH3HKa», a Takke GopMUpyeMbIe
B XOJI¢ COMYTCTBYIOLIETO W3y4eHHUs IuciMiuimH «OO0mas M SKCHepuMeHTanbHas (U3UKa
(Mexanuka)», «OOmass u skcrepuMeHTanpHas  ¢usuka (MonekynapHas — dusmka.
Tepmoannamuka)», «O0mas u SKCcnepuMeHTanbHas (u3nka (DJIEKTPUYECTBO M MAarHETH3M)»,
«O0mast u skcniepuMeHTanpHas ¢usuka (Ontuka)», «MatemaTuueckuil aHanus», «Meroauka
oOyuenust ¢usuke (OOmEe BONpoCH AUAAKTHKH (Gu3ukH)», «llemarornkay», «llcumxomorus».
«Mudopmaruka (Mudopmatuka u MeToamka mpemnoaaBanusi HHPopMmatuku), «TexHuka
JIEKIMOHHBIX JE€MOHCTpaluit», «OCHOBBI COBpeMEHHON nuaakTuku ¢us3uku (Bueknacchas
pabota o ¢usuke)», «OCHOBBI HAYYHBIX HCCIICIOBAHUIY.

3HaHUA, YMEHUS U HaBBIKHU, YCBOCHHbIE U C(HOPMHUpPOBAHHBIC MPU W3YYEHUU IaHHOTO
MOJTYJIsI, SIBJISIFOTCSL 0A30BBIMU IS TIOCIIEAYIOMIETO U3YUYESHUs TUCIMIUIMH: «MeToaruKa perieHus
3a1a4 no ¢usuke (MeTonrka cOCTaBICHUS TECTOBBIX 3aJaHUM)», «MeToauKa peleHus 3a1a4 mno
¢usuke (Meroauka pemeHus: pu3UIecKux 3a1a4)», «Opranu3zaius HayqHO-HCCIIEI0BATEIbCKOM
nestensHocTY», «MHbopMatuka (MubopMaTka U METOAMKA MpErnoaaBaHusd UH(OOPMATUKH )»,
«AcTpodusnKa, aCTPOHOMHUS U METOAMKA MPETIOAaBaHUs aCTPOHOMHIY, «OCHOBBI COBPEMEHHOM
aunakTuku pusuku (AunakTuyeckoe MpOEeKTUPOBAHHUE KOMIBIOTEPHBIX TEXHOJOTUI 00y4YeHUs
¢usuke)», «OCHOBBI coBpeMeHHOW nuAakTUkd (u3uku (CTaTUCTHYECKHE METOABl B
MeAarorn4ecKuX UCCIeI0OBAaHUAX YUUTeNsl PU3UKN)», «DU3MKa BEICOKUX SHEPTUI».

2. HopMmaTuBHBIE CCBUIKHU (npuU He0OX00UMOCMU)

3. CTpyKTypa IMCHUILTHHBI (M00V/s)

ouHasi (hopma *3a0unas ghopma
00y4eHus Ha Oasze 00yueHus Ha basze

XapakrepucTuka yueOHOW AUCIUTUTNHBI
P P Y AHER C1o CIIO BIIO

COO COO
(yckop.) (yckop.) (yckop.)

OO0pa3oBarenbHbI YPOBEHB: AkanemMuyeckuii 6akanaBp

Hanpasnenue noaroToBku 03.03.02 ®usuka

[Tpoduns OO0t
KonnuecTBo copepkateabHbIX MOTyIEiH 5 (24)
(Tem)

JucuunnuHa 6a30Boi / BapuaTUBHOM YacTH

0Gpa3oBaTeILHOM IPOrpamMb! | IIpodeccnonaabHblil 010K, BApUaTHBHAS YaCTh

*mexyujue (MoOYIbHbIIL KOHMPOTL) U

DopMBbI KOHTPOJIS
NpOMeHCYmoyHas ammecmayusi (IK3ameH)

ouHas Gopma *3aounasn ghopma
MokazaTenn o0y4eHus H:lcga;e o6y1¢eléngOHa 6a3§HO
COO COO
(yckop.) (yckop.) | (yckop.)
KonruecTBo 3a4eTHBIX eIUHUI] (KPEIUTOB) 6,0
KonmuectBo yacoB 216
['on moaroroBku 3




CemecTtp 5

KonnuectBo yacon 94
- JIGKIITMOHHBIX 48

- IPAKTUYECKHUX, CEMHHAPCKUX

- 1aOOPaTOPHBIX 46

- CAMOCTOSITEILHOM pabOThI 122

B T.4. HHAUBHUAYAJbHOC 3aIdHHUC

HenenrHOE KONIMYECTBO YacoB, B T.4.

ayAMTOPHBIX 6

COO - cpennee ob1iee 0Opa3oBaHue
CTIO - cpennee npodeccruoHaIbHOE 00pa30BaHKE
BIIO — BeicHIce mpodeccnoHaabHOe 00pa3oBaHue
1- B coorercTBuu ¢ OOII (ocHOBHOI 00pa30BaTENbHON MIPOrPaMMOii )

4. OnucaHue TUCUMIUIMHBI (M00)15)

ean u 3agaun

Ilenvio — xypca OCBOGHMS JUCLHUIUIMHBI SIBIIIETCS oOecredeHue mpoecCuOHaIbHO-
METOIMYECKONH  TOATOTOBKM  y4HTenss (U3MKH B  COOTBETCTBHM C  TpeOOBaHUSIMHU
rocyaapCTBCHHOT'O cTaHaapTa K YPOBHIO nOArOTOBKH 6aKaHaBpOB, IIOBBIIICHUEC
npo(eCcCHOHATBHOTO  yPOBHS ~ IOJATOTABIMBAEMBIX  CIIEIHAJINCTOB,  pAacIIMpPeHHE WX
00IIeHayYHOTO KpYyro3opa, apceHaja METOAMYECKMX M MPAaKTUYECKUX YMEHUH B pe3ysbTaTe
OCBOEHHSI OCHOBHBIX ITOJIOXKEHUH METOIUKH (PHU3NKH.

3adauu — OBNaJCHUE CTYJCHTAMMU:

e OCHOBHBIMH JUJAKTHYECKMMH IPHUHIMIIBI, TIOJOKCHHBIMH B OCHOBY METOJHKH
npernoaBaHus (PU3NKHU;

e COAEp)KaHHEM METOAWYECKOM HAyKH, KOHUEMIUAMHU O0OydeHHs (U3MKe U BOCHHTAHUS
y4aIuxcsi Ha OCHOBE y4eOHOT0 TpeIMeTa;

e OCHOBaMH TeOpHiH (HOPMHUPOBAHHS HAYUHBIX MTOHATHH, 000OIEHHBIX YMEHUI 1 HAaBBIKOB,
MI03HABATEJILHOTO HHTEpeca K (PU3HKE;

e YMEHHMSIMH TIPOBEJCHUS JIEMOHCTPAIIMOHHBIX, JIAOOPATOPHBIX M JAPYTHUX BHJIOB
IKCTIEPUMEHTA; KOHCTPYHUPOBATh YPOKH W Apyrue (OpMbI 3aHATHH B COOTBETCTBHU C
HEeJsIMU (PU3UUECKOTo 00pa30BaHus;

pa3sHOOOPa3HBIMH TEXHOJOTHSIMU, METOJaMH, MpuUéMaMu, (GopMaMH U CpPEeACTBaMU OOYUEeHHUS
¢bH3MKe yJanwxcsi CpeIHNX MIKOJI ¥ CHeNHABHBIX y4eOHBIX 3aBEICHHUN.

TpeGoBanusi Kk pe3yjbTaTaM OCBOEHHS TUCHMIUIMHBI: [Iporecc HM3y4YeHUs IUCHUILTAHBI
HarfpaBieH Ha (OPMHUPOBAHME DJIEMEHTOB CIEAYIOIMX KommeTeHuuid B coorBeTcTBUU ¢ ['OC
BIIO no nanHOMy HampaBJICHUIO TIOATOTOBKH (TIPO(UITIO):

a) oowexkyromypnuix (0OK):
CIIOCOOHOCTBIO ~ MCIOJIb30BaTh  OCHOBBI  (pwitocopckux  3HaHWU T (HOPMHUPOBAHHS
MupoBo3z3peHdeckon nozunuu (OK-1);

CIOCOOHOCTBIO K KOMMYHHKAIIUU B YCTHOM M MUCBMEHHOU (DOpMax Ha pyCCKOM, YKPAUHCKOM H
MHOCTPAaHHOM  f3bIKaX JJI pelIeHus 3aJad MEXKJIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumozeiicteus (OK-5);

CHOCOGHOCTBIO paGOTaTB B KOJIJICKTHUBEC, TOJICPAHTHO BOCHpPUHUMAA COLHUAJIBHBIC, STHUYCCKUC,
KoH(peccroHanbHbIe U KynbTypHBIE paznuyus (OK-6);

CIOCOOHOCTBIO K camMoopranu3aiuu u camoodpazoBanuto (OK-7);
0) oowenpogeccuonanvnuvix (OIIK):




CIIOCOOHOCTBIO HCIIOJIb30BaTh B npodeccuoHaIbHON JEeSITEIbHOCTH 0a3oBbIC
€CTeCTBEHHOHAYYHbIE 3HAHUS, BKIIOYAs 3HAHUS O MPeIMEeTe U 00beKTax U3yueHus,

METOJAaX HCCIICIOBAHUS, COBPEMEHHBIX KOHIICTIIHSX, JOCTH)KCHUSX W  OTPAaHHUYCHHSIX
€CTECTBCHHBIX HayK (Tpexkae Bcero (hM3WKH, XMUMHUU, OWOJIOTHH, JKOJIOTHH, HAyK O 3eMIIe H
yenoseke) (OIIK-1);

CIOCOOHOCTBIO ~ HCIIOJIB30BaTh B MPO(GECCHOHATBHOM  JESITENbHOCTH 0a30Bble  3HAHMS
(GyHIaMEHTAIbHBIX pa3JeIOB MaTeMaTHKH, CO37aBaTh MaTEMaTHUYECKHE MOJENN THIIOBBIX
npodeCCHOHATBHBIX 3a/lad U HHTEPIPETUPOBATH IOJYyUYEHHbIE PE3YJbTaThl C Y4E€TOM TI'PaHUI]
npuMmeHuMocT mozenei (OIIK-2);

CTIIOCOOHOCTBIO HCIIONIB30BaTh 0a30BBIE TEOPETHUYECKUE 3HAHUS (YyHIAMEHTAIBHBIX Pa3/IesioB
oO1elt u TeopeTndeckor (GU3MKH IS pemeHus npodeccnoHanbHbIx 3a1ad (OI1K-3);

CIIOCOOHOCTBIO MCHOJIB30BaTh OCHOBHBIE METOJIBI, CIIOCOOBI U CPENICTBA MOTYYEHUS, XpaHECHHS,
nepepadoTKu MHPOPMALIMU M HABBIKM pabOTHl C KOMIBIOTEPOM KaK CO CPEICTBOM YIIPaBJICHUS
unpopmarnueit (OIIK-5);

CIIOCOOHOCTBIO peIlaTh CTaHJApTHHIE 3aJaudl NPO(EeCCHOHANBHOW JEATENFHOCTH Ha OCHOBE
MHPOPMALIMOHHOW M OuOIHMOTrpaduuecKkor KyJNbTyphl € TpPUMEHEHHEM HH()OPMaIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTUH W C Y4YeTOM OCHOBHBIX TpeOOBaHWI HWH(OpMaMOHHON
6e3omacunoctu (OITK-6);

CTIIOCOOHOCTBIO MCTIONIB30BATh B CBOCH MpodecCHOHaNbHON NEesITeIbHOCTH 3HAHUE HHOCTPAHHOTO
s3pika (OITK-7);

CIIOCOOHOCTBIO ~ KPUTHUECKH IE€PEOCMBICIMBATh  HAKOIUIEHHBIM  ONBIT, W3MEHATh MpH
HE0O0X0AMMOCTH HampaBiieHue cBoei nesteabHoct (OIIK-8);

8) npogpeccuonanvuvix (IIK):
HAYYHO-HCCJIeI0BATEIbCKAS H MPOEKTHAS 1eATeJIbHOCTh:

CIIOCOOHOCTBIO UCTIOIH30BATh CIICIIUATHN3UPOBAHHBIC 3HAHMS B 00JIACTH (PU3UKH JUISI OCBOCHHUS
npomibHBIX Guzndeckux aucuurinH (ITK-1);

CIIOCOOHOCTBIO MPOBOANTH HAYUHBIE UCCIIEA0BAaHMS B N30paHHON 00JIaCTH SKCIEPUMEHTAIbHbBIX
U (WIM) TEOPETHUECKUX (PU3NIECKHUX MCCIEIOBAHNIN C TOMOIIBIO COBPEMEHHOM NPpHOOpHOH 6a3bl
(B TOM 4HcCIIEe CI0KHOTO (PU3MUECKOro 000py10BaHUs) U HMHPOPMALIMOHHBIX TEXHOJIOTHH C
Y4E€TOM OTE€4YECTBEHHOT0 U 3apyoOekHoro omnbita (I11K-2);

HAYYHO-WHHOBAI[HOHHASI 1eATEIHLHOCTh:
TOTOBHOCTBIO MTPUMCHSITH Ha TIPAKTHKE MPOGECCHOHATBHBIC 3HAHUS TCOPUH U METOJIOB
¢dusnaeckux uccnenoBanuii (I1K-3);

CIOCOOHOCTBIO IPUMEHSTH Ha MPAKTUKE MpodeccroHabHbIE 3HAHUS U YMEHHUSI, TTOJTyYeHHBIE
py 0CBOCHHUHU NPOPHIbHBIX prznyeckux aucuumuiud ([1K-4);

CIIOCOOHOCTBIO TOJIb30BAaTHCSI COBPEMEHHBIMU METOJaMU 00pabOTKH, aHaIM3a U CUHTE3a
dbuzndeckoit nHGopManuK B 130paHHOU oOsactu pusndeckux uccnenosanuii (I1K-5);
neJaroruveckasi U NpoCBeTUTENbCKAs 1eATeJIbHOCTh:

CIIOCOOHOCTBIO ~ MPOEKTHPOBaTh, OPraHM30BBIBATH W  AHAJIU3UPOBATH  IEIarOTHYECKYIO
NEeSITENIbHOCTD, oOecnieunBast I0CJIEI0BATENBHOCTh U3JI0KCHUS Martepuaia u
MEXIUCHUIUTMHAPHBIC CBA3H Pu3uku ¢ apyrumu aucuurummaamu (I1K-9).

B pe3ysbTate nzyuenus yueOHOH JUCHUILIMHBI CTYIEHT /10JI5KEeH

3namo:

TEOPETUKO-METOA0JIOTHICCKHE OCHOBBI (PU3UICCKOTO
00pa3oBaHMs Ha Pa3HBIX YPOBHSX;

COBpEMEHHBIC KOHIICTIIINH U HATIPABIICHUS PA3BUTHS PUINIECKOTO
00pa3oBaHMs B CTPAHE U 32 PyOSIKOM;



poOJIeMBl KOHCTPYHPOBAHUS COJICPIKAHMUS, METOJIOB U
OpraHMU3alMOHHBIX (POPM MPEIMETHOTO 00YUEHUS U BOCIIUTAHUS B COBPEMEHHBIX YCIOBUSIX
WH(OPMAITMOHHOTO O0IIECTBA U TII00ATHHBIX KOMMYHHUKAIIU;
o01I1e 3aKOHOMEPHOCTH 00pa30BaTEIbHOIO MPOIecca B YCIOBHIX
peanu3ayi KOMIIETEHTHOCTHOTO MOIX0/[a U COBPEMEHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTHIA;
CTPYKTYpY, COIepKaHUe U crielurueckrne 0COOEHHOCTH
METOAMYECKON CHCTEeMBl 00yUYeHHs (PU3MKE B IIKOJIEC: MOTUBBI, IIENH, COJIEP’KaHUEe, METO/IbI,
(b opMBI, cpesicTBa, 3aKOHOMEPHOCTH, PE3YJIbTaThI;
ocoOeHHOCTH 00y4eHUs (PHU3HKEe B OCHOBHOW U CTaplIel MIKOJIE,
TEXHOJOTMH MOHUTOPHHTA OIIEHKH KauecTBa 00ydeHus: pusmke;
TEOPHs U METO/IMKA UCTIOIH30BAHUS TEXHUYECKHX CPEICTB
oOydeHus B pa3IMYHBIX 00JIACTAX 3HAHMS U HA Pa3HBIX YPOBHIX 00pa30BaHMUS;
0COOEHHOCTH IMOCTaHOBKH JJa0OPAaTOPHOTO M JEMOHCTPAIIMOHHOTO
SKCIIEPUMEHTA M0 (PHU3HMKE B IIKOJIE;
0COOEHHOCTH METOJIMKH BHEYPOUHOU, BHEKJIACCHOM,
BHEIIKOJIbHOM y4eOHOM 1 BoCIUTAaTeIbHOU paboThI 1O (hU3HKE;
coJiepKaHue Kypca (U3UKH OCHOBHOW U CTapIIEH IIKOJIBI.
Ymems:
OCYIIECTBIISTH MPEToiaBaHue PU3UKH KaK y4eOHOTo IpeMeTa B COOTBETCTBUU C
TpeOOBaHUSIMU TOCYJaPCTBEHHOTO CTaHapTa U BEIOpaHHON porpaMMoi 00ydeHus;
BBIOMPATH ONTHMAJIBHYIO METOAUKY OOYYEHHUSI B COOTBETCTBHH C TIOCTABICHHBIMH 3a/Ia4aMHt
Ypoxka;
MOJTOTOBUTH IIJIaH U TIAH-KOHCIIEKT YPOKa,
OCYIIECTBIISITh Pa3HOYPOBHEBBIM KOHTPOJIb 3HAHUH yUaIlUXCS;
MOJITOTOBUTH HEOOXOAMMBbIE (pU3MUYECKHE TEMOHCTPAIIHH;
MIPOBOAMTH BHEKJIACCHBIE MEPOIIPHUSITHS 110 MPEAMETY;
aHAJTM3UPOBATh U KPUTUYECKU OLIEHUBATh OCOOCHHOCTH Pa3BUTHS (PU3MUECKOTO 00pa30BaHuUs Ha
COBPEMEHHOM JTarle;
paccMaTpuBaTh puzmueckoe 00pa3oBaHNe KaK KOMIUIEKCHYIO HaydHYIO MPOOJIeMY U BBISBIISITH
€ro OCHOBHBIE OCOOCHHOCTH;
alanTHPOBATh COBPEMEHHBIC MHHOBAIIMOHHBIE TEXHOJIOTUH 110 (PU3UKE K MCIIOIB30BAHUIO B
00pa30BaTeIHLHOM IPOLIECCE;
(bopMHpOBaTH COBPEMEHHYIO 00pa30BaTENbHYIO CPELy ISl peai3auy yueOHOro mporecca mo
buzuke;
pa3pabaTbIBaTh MOJIENIN, METOIMKH, TEXHOJIOTUU M METOJMUECKUE CUCTEMBI O0YUYEeHUs (PU3HUKE;
00ecneurTh BHIMOJHEHHE TEXHUKH 0€30MacCHOCTH TPYAa YUUTENS U yUalTuXCs.
Bnaoemuv:
coOCTBEeHHOU MpodhecCHOHaTBHOM MO3UIKel B Bopocax GU3NIECKOro 0Opa3oBaHus;
CTIIOCOOHOCTBIO MCIIONIB30BAaTh 3HAHUE COBPEMEHHBIX PO0JIeM HayKHu U 00pa3oBaHMS MIPU
pelieHnn o0pa3oBaTeNbHBIX 3a7a4;
CTIIOCOOHOCTBIO K MCITOJIB30BAaHNUIO 00pa30BaTEIbHBIX HHHOBAIIMN Ha Pa3IMYHbIX CTAIUIX
00y4YeHUs U B Pa3IUYHBIX YUPEKICHUAX;
HaBBIKAMU HMCTIOJIb30BaHMS WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH /IS IOMCKA U
00paboTku nHpOPMAITUH;
CTIIOCOOHOCTBIO K CAMOCTOSITETIbHOMY TBOPYECTBY B 00JIACTH TEOPUH U METOUKE O0yUCHHSI
buzuke;
CMOCOOHOCTBIO K PAa3BUTHIO M COBEPIICHCTBOBAHUIO CBOETO HAYYHOTO YPOBHSI.



5. Conep:xanue TMCUMILVIMHBI (MOYJis1) U GOPMBI OPraHU3aUM y4eOHOIr0 mpouecca

opsiakoBbIi
HOMeEp U TeMa

Kpartkoe conep:kanue TeMbl

Cooepircamenvnutit modyas 1. Meronuka nusydyeHus pusuku B 7 Kjacce.

Tema 1.

Hayunaem wusyyars ¢pusuky. Meronuka IPOBENCHHs IMEPBOrO YpoKa IIO
¢usuke. BBeneHue >JI€MEHTOB METONOJOTMYECKUX 3HAHMM 1o (usuke.
(MetonoB mo3HaHMsA, OOOOIIEHHBIX IUIAHOB, AJTOPUTMa BBIOJHEHUS U
onucaHus (pU3MYECKOro SKCHEPUMEHTA, MpaBWII pelieHHs 3anad). Meronuka
npernoaBanus  paznena "Haumnaem wum3yuath ¢usuky" @Dusmka Kak
ecTecTBeHHass Hayka. ®usnyeckue Tena U (U3NYECKUE  SABICHMA.
MexaHuuyeckue, TEIJIOBbIE, D3JEKTPUUECKUE, MAarHUTHBIE U  ONTHUYECKUE
ABIeHUA. Meronpl uccnenoBaHus (¢(uzndeckux sBieHuil. HaOmonenus u
sKcnepuMeHT. M3mepenue U uW3MepUTENbHbIE TpuOOpel. Dusnyeckue
BEJIMYMHBI U UX eIUHULBI. CBsA3b (QU3UKHU C OBCEHEBHOM KU3HBIO, TEXHUKON
Y MPOU3BOJICTBEHHBIMH TeXHOJOTUsAMU. Co3arenu Gu3ndeckor Hayku. Brias
OTEYECTBEHHBIX YYEHBIX B pa3BUTHE (pu3uku. OKpyKaroluii MHUp, B KOTOPOM
MBI KMBEM. MUKpo-, Makpo- M Meramupel. IIpocTpancTBO U Bpems.
[locnenoBarenbHOCTh, MPOAOKUTEIBHOCTh M IHEPUOJUYHOCTh COOBITHI.
Enununer Bpemenu. M3mepenus npocrtpancTtBa. J[IMHAa M €JUHULBI JUIMHBIL.
IImomwane u equuanne! wioman. O0seM M enuHULLI 00beMa. B3aumonelicTerue
TeNl. 3eMHOE MPUTSDKEHUE. DieKTpu3anus Ten. BzaumonelicTBue 3apsKeHHbIX
ten. B3aumopeiictBue maruutoB. Cuiia - Mepa B3auMOACHCTBUSA. DHEPIUsl.

Tema 2.

Crpoenue BemecTBa. MeToauka mnpenoaaBaHust paszaena "CrpoeHue
BeniecTBa'": dusuueckoe Teno M BemecTBo. Macca Tena. EauHMIBI Macchl.
N3mepenne maccel ten. CtpoeHue BemecTBa. ATOMbI M MOJIeKyJibl. CTpoeHue
aToMa. /J[BW)KeHHME M B3aUMOJICHCTBHME aTOMOB M MOJEKYJ. 3aBUCHMOCTb
CKOPOCTH JBIKEHHSI aTOMOB M MOJIEKYN OT TemmepaTypsl Tena. Jduddysus.
ArperatHble COCTOSIHMSI BeliecTBa. DU3MYECKHe CBONCTBA TEN B PA3IMUHBIX
arperaTHeIX coctosiHuAX. IlnoTtHocTh BemectBa. Kpucrammmueckue u
amMop(HbIe Tena. 3aBUCHUMOCTh JIMHEWHBIX pPa3MEpPOB TBEPHABIX T OT
TEeMIIepaTyphbl.

Tema 3.

CaetoBble siBj1eHns. MeTonnka npenojgaBanus pasziena "CBeTOBbIE SABICHUS " :
Onrtuyeckue siBiaeHUS B nipupoje. Mctounuku u npueMHuKu cBeta. CBETOBOM
ayd. IlpamonuneiiHoe pacnpocTpaHeHue cBera. COJNHEYHOE U JIyHHOE
3arMeHnue. Jlucnepcust ceeta. CnekTpaibHblil cocTaB cBeta. LBera. OTpaxenue
cBeTa. 3akoHbl oTpaxkeHusa. llmockoe 3epkano. PacmpocTtpaneHue cBeta B
pasnuuHbIX cpenax. IIpemomieHue cBeta Ha rpaHulle ABYX cpend. JIMH3BL
OnTrueckas cuia U GoKycHOe paccTosiHue JTuH3bL. [locTpoeHne n3o0paxeHuii,
naBaeMoe TOHKOW JinH30i. DotoMerpusi. Cuia cBeTa M OCBEIIEHHOCTh. ['11as.
Henocratku 3penus. Ouku. Ontudeckue npudopsl.

Cooepoicamenvhutii modyns 2. Meroguka usydenusi Gusuku B 8 kiaacce.

Tema 4.

MexaHu4yeckKoe JBHMKEHHE. Mertoauka MPENOJAaBAHUS pasznena
"Mexanundeckoe aBrokeHue': Mexanndeckoe nBrkeHue. OTHOCUTEILHOCTE
neuxeHus. Tpaekropus. IlpoiaeHHbsiil TenoM myTb. CKOpPOCTh IBHKEHUS U
€IMHUILIBI CKOPOCTH. M3MepeHrne CKOpOCTH IBHMKEHUS Tejla. Buabl qBUKEHUIA.
Cpenusis ~ CKOpPOCTh HEPAaBHOMEPHOTO  JBMKCHHS. [IpsamonnneitHoe
paBHOMEpHOE JBIKeHUe. ['paduku 1BKeHus Tena. BpamaTenbHoe ABUKEHUE
tena. llepmon oOpamienus. JlyHa - ©CTECTBEHHBI CHOYTHHK 3€MITH.




KonebOarenbHoe nBukeHue. AMIUIMTYAa, NEPUOA M 4YacTOTa KojeOaHUM.
Masarauku. MareMaTuyeckuii MasiTHUK. 3BYK. VICTOUHMKM W TpPUEMHUKH
3ByKa. XapakTEePUCTHKHU 3ByKa. PactpocTpaHeHue 3ByKa B pa3IuYHBIX Cpeax.
Otpaxenue 3Byka. CKOpOCTb pacHpoCTpaHeHHMs 3ByKa. Bocmpusarue 3Byka
qyenmoBekoM. MH(pasByk © yibTpa3ByK. BiusHue 3BYKOB Ha JKUBBIE
OpraHU3MBI.

Tema 5.

B3anmopeiicreue Te1. Metoauka mpenonaBaHus paszgena "Bzaumoneincteue
ten" BsaumoneiictBue Ten. PesynpTaT B3aumopeicTBus - aedopmaunus u
n3MeHeHue ckopoctu. Muepuusa. Macca kak mepa uHepTHocTu Tena. Cuna u
eauHuLbl cuibl. ['paduueckoe uzoOpaxenue cuiabl. CroxeHue cui,
JEUCTBYIOLIUX BIOJb OXHOW mpsMon. PaBHoBecue cuin. MOMEHT CHIIBL.
VYcnoBue paBHoBecus peruara. biok. [Ipocteie Mexanusmel. [edopmarius Tena.
Cuna ynpyroctu. 3axkoH ['yka. M3mepenue cun. [Iunamomerpbl. 3eMHOe
nputsikenue. Cuna Tsoxectu. Bec tena. HeBecomocTs. Tpenus. Cumna TpeHus.
Koaddutment tpenus ckonbxenus. JaBneHue u cuna naBieHUs. EXuHUIBI
nasneHus. JlaBnenwe >KuakocTed W razoB. Manomerpsl. 3akoH [lackass.
Coobmaromuecss cocyabl. Hacocel. ATmocdepHoe nasnenue. M3mepenue
atMocepHoro pasieHus. OmnbiT Toppuuennu. bapomerpsl. 3aBUCHMOCTD
naBjieHus aTMochepsl OT BBICOTHI. BhITankuBaromias cuia. 3akoH ApXumena.
I'mapocratuyeckoe B3BENIMBAHUE. Y CJIOBUSA IJIABAHUS TEJL.

Tema 6.

Pa6ora u 3Heprusi. Metoauka npemnoaaBanus pasaena "Padora u sneprus':
Mexanuueckas pabota. Equnuiiel paboTel. MOIIHOCTE U €AMHUIIBI €€
m3Mmepenns. Kunernyeckas u moteHnuaibHas sueprun. [IpeobpazoBanne
OJIHOTO BHJIa MEXaHUYECKOM SHEPTUHU B IPYroil. 3aKOH COXpaHEHUS
MEXaHUYECKOW dHepruu. MammHbl 1 MexaHu3Mbl. [IpocTbie MEXaHU3MBI.
Koaddunment nonesnoro aeiicteus (KI1) mexannsmos. "3omoToe npaBuio”
MEXaHUKH.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPCHI.

Tema 7.

TensioBble sBJAeHusi. MeTtonuka mnpenogaBanus pazaena "KomudecTBo
Ter1oTel. TermoBbie MamuHbl "TemnoBoe cocTtosiHue Ten. Temmeparypa tena.
N3mepenue temmeparypbl. BHyTpeHHsIE HEpPTUS U CIIOCOOBI €€ W3MEHEHUS.
Tenmooomen. Buaer Temnonepenaun. KommuecTtBo TeruoTel. Y aenbHas
TEIJIOEMKOCTh BemlecTBa. TeroBoii 6ananc. Temnora cropanus Torumsa. KIT
HarpeBatensd. IlmaBrneHuss W Kpucramnuzauus TBepAbIX Tenl. TemmepaTypa
IUIaBJICHUSA. YenbHas TemloTa IulaBieHus. lcnapeHune W KOHJEHcaus
*uakocted. Boia B pa3HbIX arperaTHbIX COCTOSIHUSIX. TemmepaTypa KUIEHUS.
VYnaensHas Temsora mapooOpasoBaHus. IIpeoOpasoBanue  SHepruu B
MEXaHUYECKUX U TEIUIOBBIX mporeccax. [IpuHun nelcTBrs TEIIOBbIX MalIHH.
TeruoBble nBUTraTeNu. JIBUrareiab BHYTPEHHETO CropaHus. DKOJIOTHYECKUE
po06JIeMbl UCIIOJIb30BAHUS TEIUIOBBIX MAIIHH.

Cooeporcamenvuwiit modyns 3. Meroauka usydenuns pusuku B 9 kiacce.

Tema 8.

iIeKTpr4ecKoe moJse. Meronnka npenojaBaHus pasziena "OIeKTpruIecKoe
nosie": DneKkTpuzanus Ten. DIeKTpuuecKuil 3apsa. [IBa poaa aneKTpuyecKkux
3aps10B. [JJMCKpeTHOCTD 31eKTprueckoro 3apsaa. CTpoeHue aroma. DJIeKTPOH.
HoH. 3ak0H cOXpaHEHUsl IJIEKTPUUECKOro 3apsiaa. DINEKTPHUUECKOE MOJIe.
B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH KynoHa.

Tema 9.

ileKTpu4ecKkHnii TOK. MeToauka npenoaaBanys pasaena "IneKTpudecKuil
TOK" DIIEKTPUUECKHUI TOK. JIeHCTBUS 3JIEKTPUUECKOT0 TOKA. DJIEKTpUIecKast
IIPOBOAMMOCTDH MaT€pUaAJIOB: IPOBOAHUKOB, ITOJIyIIPOBOJHUKOB U
TUAJICKTPUKOB. TOK B MeTaiuiax. JieKTprudeckas 1emnb. crounnku
IEKTPUYECKOr0 TOKA. ['anpBaHMUECKHE 2IEMEHThl. AKKyMyssiTopsl. Cuna




Toka. AMnepmeTp. M3mepenue cuibl Toka. DIEKTPUUECKOe HaMpsKEHHE.
Bonbr™merp. U3Mepenne HanpspkeHUs. DIeKTPUYeCKOe CONPOTUBIICHHUE.
3aBUCHUMOCTb COIPOTUBJICHHSI IPOBOJHUKA OT €0 JJIMHBI, IO 1
HOMEPEYHOT0 CEYeHUsI U MaTepuana. Y IelIbHOE COPOTUBIIEHUE TPOBOIHUKA.
Peocrtatbl. 3aBUCMMOCTD CONPOTUBIIEHUS! IPOBOJIHUKOB OT TEMIIEPATYPHI.
3akoH OMa ans yuactka nenu. CoeJuHeHUe POBOAHUKOB. PacdyeTsl mpocThIX
ANeKTpudecKux Lemnei. PaboTa 1 MOIIHOCTD 3IEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenua. DneKkTpoHarpeBaTelbHble IPUOOPHI. DIEKTPUUECKUN TOK B
pacTBopax U paciiaBax 3J1eKTposnToB. KomnuecTBo BeliecTsa, BbIAEISIEMOTO
BO BpeMsl 3seKkTpoiu3a. [IpuMeHeHne 351eKTpoin3a B IPOMBIIIJIEHHOCTH U
TeXHUKE. TOK B MOJYNPOBOJHUKAX. DIEKTPOIPOBOAHOCTh MOJYTIPOBOIHUKOB.
3aBUCUMOCTh TOKA B MOJIYIIPOBOAHUKAX OT TeMIepaTypbl. TepMUCTOPBI.
DneKkTpuyecKkuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOS TETHHBIN
pa3psabl. [Ippumenenue Toka B ra3ax B ObITY, B IPOMBILIUIEHHOCTH U TEXHHKE.
Bbe3onacHOCTh 4enoBeka mpu padoTe ¢ AIEKTPHYECKIMH TPUOOpaMu U
YCTPOMCTBAMM.

Tema 10.

MarnuTHoe moJie. MeTtonuka mpenogaBaHus pasnaena "MarautHoe mnose"
[TocTostnabie MarHuThl. MarautHoe mosie 3eMiau. B3anmonelicTBie MarHUTOB.
MarnutHoe aeiictBue Toka. OnbIT Dpcrena. MarHuTHOE Mosie MPOBOJHUKA C
TOKOM. MarHuTtHoe ToJie KAaTyIIKA C TOKOM. OJIEKTpOMarHuThl. [leiicTBue
MarHUTHOTO TOJsi Ha MPOBOAHUK C TOKOM. OJIEKTPUUYECKHUE JBUTATEINH.
I'poMkoroBOopUTEns. DIEKTPOU3MEPUTENBHBIE MPUOOPHI. DIEKTPOMATrHUTHAS
unaykuuda. Oneitel @apazes. ['unoreza Ammnepa.

Tema 11.

ATOM M aToMHOe siApo. MeTronuka npenoaaBaHus paszaena "ATOMHOE A1po.
Snepnas snepretuka ": Atom m atomHoe sapo. OneiT Pesepdopna. Anepuas
MOZENb aroMa. PaanoakTuBHOCTH. Buabl paguoakTHBHOTO — W3IyUYEHHS.
AKTHUBHOCTh paJUOHYKJIHJIOB. HMoHM3upyromee IeHCTBHE paJlOaKTHBHOIO
n3nydenus. Jlozumerpel. Ilpuponusiii  paguoakTuBHbIH (GoH. BnusHue
PaIMOAKTUBHOIO H3JIyYEHUs Ha JKUBBIC OpPraHU3MBL. SfllepHas SHEpreTHka.
PazButue spepHOl  SHEpPreTMKH. DKOJOTMYECKHE MpOoOJIeMbl  SAepHON
SHEPIeTHKHU.

Cooepicamenvhutit mooyns 4. Meroguka usyuenus ¢pusuku B 10 kiacce.

Tema 12.

KunemaTnka.  Meroauka  npenogaBaHus — paszfgena  "Kunemartuka':
MexaHnueckoe ABMKEHUE U ero BUbsl. OCHOBHAS 3aJjaua MEXaHUKH U CIIOCOOBI
ee peueHuss B KUHeMaTuke. Pu3nyeckoe TeI0 M MaTepualbHas TOYKa.
Cuctema otcuera. OTHOCUTENBHOCTh MEXAHWYECKOIO ABMKEHMs. Tpaekropus
JIBWKEHUA. PaBHOMEpHOE IpsAMOJIMHEWHOEe nBuxkeHHUe. IlyTe M nepemelneHue.
CKopocTh IBUXKEHHUS. Y paBHEHHE PAaBHOMEPHOTO NPSIMOJIUHEHHOTO JABHKEHHUS.
3akOH CJOXKEHUs CKopocTei. [I'paduku 3aBUCUMOCTH KHMHEMATHYECKHX
BEJIMYMH OT BPEMEHHM JJIsI PAaBHOMEPHOIO HPSAMOJIMHEHHOrO JBHKECHHUS.
HepaBnomepHoe  nBwxkenue. Cpeasssi U MICHOBEHHass  CKOPOCTb.
PaBHOyCKOpeHHOE JBHXKEHHE. YCKOpEeHHE. YpaBHEHUS PaBHOYCKOPEHHOIO
nBrkeHHs.. CKOpOCTh U NPONACHHBIN MyTh TEJa BO BPEMs PaBHOYCKOPEHHOTO
OPSAMOJIMHEHHOrO0  JBWXEHHsA. ['paduku 3aBUCUMOCTH  KMHEMaTHUYECKUX
BEJIMYMH OT BPEMEHM JJIsi PAaBHOYCKOPEHHOI'O IPSMOJMHENHOIO JBUKECHMUS.
CBoOosnHOE majgeHHe Tel. YCKOpeHHE CBOOOJHOrO majieHus. YpaBHEHUS
JIBUKEHMSIT BO BpeMsl CBOOOJHOro najaeHusa Teil. PaBHOMepHOE IBHKEHHE
MaTepHaIbHOM TOYKM IO OKpY>kHOCTHU. [leproa m kpyrosas yactoTa. YrioBas
CKOpocTb. CBsI3p JIMHEHHBIX M YIJIOBBIX BEIMYMH, XapaKTEPU3YIOLIUX
JBI)KEHUE MaTepUaIbHOW TOYKM IO OKpY»KHOCTH. LleHTpocTpemutenbHoOe
YCKOpEHHE.




Tema 13.

JAunamuka. Meronuka npenoaasanus pasaena «JluHaMmuka»: MexaHndeckoe
B3auMozeiicteue Tten. Cuma. Bugel cun B Mexanuke. M3mepenue cui.
Cnoxenue cui. 3akoHsl AuHaMukd. [lepsbiit 3akoH HeroToHa. MHepuanbHble
cucteMmbl orcyera. MHepTHOCTH Ten. Macca u ummysbC Tena. BTopol 3akoH
Herorona. Tpernii 3akoH HerotoHa. ['panuiisl npuMmeHeHus 3akoHoB HproToHa.
I'paBuTaniuoHHOE  B3aMMOAEWCTBHE.  3aKOH  BCEMHUPHOIO  TATOTEHUS.
I'paBuTanmonnas nocrostuHast. Cuna Tsxectu. Bec u HeBecoMocTb. J[BrkeHue
Tesa, OpOIIEHHOIO BEpPTUKAIbHO BBepX. JIBWXKeHue Tena, OpOIIEHHOro
TOPU30HTAJIbHO. JIBM)KEHUE Tena, OpOIIEHHOTO MOJ YIJIOM K TOPH30HTY.
HckyccTBennsle ciyTHUKM 3emud. [lepBas kocMuueckas ckopocTs. Paszsutue
KOCMOHABTHKHM. BKiag OTE4eCTBEHHBIX YYEHBIX B Pa3BUTHE KOCMOHABTUKH.
Hedopmarus ten. Cuia ynpyrocti. Mexanndeckoe HanpspkeHue. 3akoH ['yka.
Monynp FOnra. Cuibl Tpenus. KoagduuuenTt tpenus ckonbxenus. JBuxenue
TeNa MoJ AEHCTBUEM HECKOJIBKUX CHIl. PaBHOBecue Ten. Buibl paBHOBECHS TE.
VYcnoBue paBHOBECHUS Tena, UMEIOLIETO OCh BpamieHus. MoMmeHT cuibl. LleHTp
TSKECTH.

Tema 14.

3aKkoHbl CcOXpaHeHUsI B MexaHMKe. MeToauka mpenogaBaHus paszenia
"3akoHbl coxpaHeHHMs B MexaHuke"': Mmmynsc Tenma. 3akoH COXpaHEHUs
uMmnynbca. PeakTuBHOe JnBMKeHHE. MexaHuueckas paboTa U MOUIHOCTb.
Mexannueckas sHeprus. Kunerndeckasi 1 noTeHIMalbHas dHeprus. B3anumusie
peoOpa3oBaHus MOTEHUUATbHON M KMHETUYECKOM HSHEPruM B MEXaHMYECKUX
npoueccax. [lonHasgs mexaHudeckass 3HEpPrus. 3aKOH COXPAHEHUS DHEPIUu.
AOCOIIOTHO YHPYTUH yaap IBYX Tel.

Tema 15.

Mexanu4yeckue KoJaeO0aHMs M BOJHBI. MeTonuka IpenofaBaHMs paszelia
"Mexanndeckne kosieOanusg u BoiHBI': KosebarenpHOe ABIKEHHE. Y CIIOBUSA
BO3HMKHOBEHUsI KosiebaHui. CBoOoxmnbple kosieOanus. ['apmoHmyeckue
KojebaHusl. AMIUIHTYJa, TEepuoJ M dYacToTa KojeOaHwil. YpaBHEHHE
rapMoHuYecKux kosnebanuid. Paza koneOaHM. MaremaTHyeckuil MasTHUK.
[lepnon koneGaHuit MaTeMaTHyecKoro MasTHUKA. [Ipy)XKMHHBII MasTHUK U
nepuosi ero kosebanuit. IlpeoOpazoBaHue SHEpruM MNpH  KoJeOaHUSIX
MaTeMaTHYeCKOr0 M NPYKHMHHOTO MAasTHUKOB. BBIHYyXIeHHbIE KoyeOaHUs.
Pesonanc. Dueprus  konebartenbHOro  JABMKEHHUS.  (ABTokoneOaHwus.)
Pacnipoctpanenue xonebanuii B ynpyroit cpene. [lonepeunsie u mpoaoibHbIE
BOJIHBI. JinHa BosiHBL. CKOPOCTh pacipoCTpaHEHHs BOJIH.

Tema 16.

PeassitTuBucrckas MeXaHHKAa. Metoauka MpenoJaBaHus pazzaena
"PenstuBuctckas MexaHuka' IIpuHIMD  OTHOCUTENBHOCTHM  OWHIITEHHA.
OcHOBHBIE TIOJIOKEHHUS crienuanbHoil  Teopun oTHocuTenbHOCTH (CTO).
Ckopocth cBeta B Bakyyme. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH COOBITHIA.
OTHOCHUTENIBHOCTh JJIMHBI M BPEMEHU. PENATUBUCTCKUU 3aKOH CIIOXKEHUS
CKOpocTel. B3auMOCBs3b MacChl U S3HEPTUU.

Tema 17.

CgoiicTBa ra3oB, KUJAKOCTeil, TBepaAbIX TeJd. MeTonuka MpenojaBaHus
pasznena "CBoiicTBa ra3oB, XKUAKOCTEH, TBEpAbIX Tea" OCHOBHBIC MOJOXKECHHS
MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U €ro OIMNbITHOE
obocHoBaHus. Macca U pa3Mepbl aTOMOB M MoJieKyJs. KonudecTBo BemecTsa.
Monsipnas macca. IlocrosuHas ABorazpo. M3mepeHue CKOpOCTH JBHXKEHUS
Moutekyd. (Ombit [ITepHa.) OObsicHEHUE CTPOSHUS TBEPBIX TEM, JKUIKOCTCH H
ra3oB Ha OCHOBE aTOMHO-MOJIEKYJSPHOTO YYEHHs O CTPOCHHUU BEIECTBA.
Mogens wupeanpbHOro rasza. [a3oBeie 3akoHbl. JlaBmeHuwe ra3za. OCHOBHOE
ypaBHEHHE MOJEKYJSPHO-KUHETUYECKONH TEOpUU HI€aTbHOIO ra3a. Y paBHEHUE
COCTOSHMsI ~ MJEaJlpHOro rasa. YpaBHeHue MeHnneneesa-Kiamnelpona.
W3ompoueccrl.  (CokmkeHue Tra3oB, HMX TOIYyYEHUS M HCIOJIb30BaHUA.)
[TapooOpa3zoBanue u koujeHcanusi. HachlllleHHbIE M HEHACHIIICHHBIC TaphI.




Kunenune. Bnaxnocts Bo3ayxa. Touka pockl. MeToapl U3MEPEHUS BIIAXKHOCTH
Bo3ayxa. CBolictBa xuakocTted. [loBEpXHOCTHOE HATSHKEHHE KUIKOCTH.
CmauuBanue. Kanumisipuele spieHusi. CTpoeHHE M CBOICTBa TBEPABIX TEIN.
Kpucrannuueckue u  amopdHble  Tena.  AHU30TPONUS  KPUCTAJIIOB.
(ObpazoBanue KpuCTALIOB B mpupoje.) XKujakue KpucTamuibl U UX CBOMCTBA.
[IpumeHeHne XUOKUX KPUCTAUIOB B TexHuKe. [lonmuMepsl: uX cBONCTBa U
npumenerue. (Hanomarepuansr).

Tema 18.

OcHoBbI TepMoaMHAMHUKH. MeTonuka mnpenoaaBaHusi paszzgena "OCHOBBI
TEPMOJIMHAMHUKHA" TemnoBbie SIBJICHUSL. CraTucTuuecKuii Hu
TEPMOAMHAMUYECKANA TOAXOAbl K OOBSCHEHHIO TEIJIOBBIX  SIBICHUM.
Tepmonunamuyeckoe paBHoBecue. Temmeparypa. (CrocoObl H3MepeHHs
Temneparypel.) BHyTpeHHsis osHeprus Ten. J[Ba cmoco0a UM3MEHEHHS
BHyTpeHHeil sHepruum Ttena. Pabora u kommyectBo TemnoTel. Paborta
TEPMOJIUHAMHYECKOTO npoiiecca. TennoemMKoCTb. [lepBbiit 3aKOH
TEPMOJUHAMHUKU. AnuabaTHbI mporecc. TeroBsle MamwuHbL [IpuHIMAT
JNEUCTBUS TEIUIOBBIX JBUrareieil. (/lBuratenb BHYTPEHHETO CrOpaHwusl.
Juzens.) HeoOpaTUMOCTH TETIIOBBIX MPOIECCOB. XOJOAMIbHAS MAIIIMHA.

Cooeporcamenvustit modyas 5. Meronuka usydyenns ¢pusuxku B 11 Kkiaacce.

Tema 19.

dileKTpUYecKoe moJie. MeToauka MpenojaBaHusi paszjena " IIEeKTPUUECKOe
nose" DnexkTpuueckoe noje. HanpsixeHHOCTH anekTpuueckoro mnosist. CuaoBbie
JUHUM  BJIeKTpUdyeckoro mojis. HamoskeHue  3MEKTpUUECKUX — MOJIEeH.
DIEeKTPUYECKOE T0JIe TOYEHHBIX 3apsAoB. BeliecTBo B 3JIEKTPUUYECKOM IIOJIE.
[IpoBogHMKHN B 3JIEKTpUUECKOM Ioiie. J[MAJIeKTPUKH B DJIEKTPHUUECKOM TOJIE.
[Honspuzanus auANEKTpUKOB. JMdneKTpuyeckas MPOHUIIAEMOCTh BEIIECTBA.
(BousiHMe DJIEKTpUYECKOro IO Ha JKWMBBIE oOpraHu3Mbl.) PabGorta mnpu
MepeMeNIeHUH 3apsiia B OJHOPOJAHOM 3JIEKTpocTaTuueckoM mnosne. [loTenmnuan
anekTpudyeckoro moisA. PasHocTe moreHnuanoB. CBs3b  HANPSKEHHOCTH
JJEKTPUYECKOTO TOJIE €  PA3HOCTHIO  IMOTEHIMATOB. JIEKTPOEMKOCTbD.
DIIEKTPOEMKOCTh IUIOCKOT'O KOHJIEHCaTOopa. Bugel  koHOEHCATOpOB.
CoenuHeHnne KOHIEHCATOPOB. DHEPIHsl AJIEKTpUUECcKOro nois. Mcnonb3zoBanue
KOHJIEHCATOPOB B TEXHUKE.

Tema 20.

JilekTpuYeckHii TOK. MeToquka mnpenojaBaHus pasjena '"DIeKTpUYecKui
TOK"  DOJIeKTpUYECKUMH  TOK. OJeKTpuyeckas 1enb. VcTounuku u
ANEKTPOTPUOOPBL. DIEKTPOABIIKYIIAs cuia. 3akoH Oma JUIsi TOJHOW Iemu.
OJNeKTpUYecKue LEeNH C MOCJIeA0BAaTeNbHBIM U MapajuIeNbHbIM COEAUHEHHEM
npoBonHUKOB. Pabora um MomHoCTh 3nekTpudeckoro Toka. (TeruoBoe
neiictBue Toka.) Mepbl U cpeacTBa 0Oe3omacHOCTH Ipu  pabore ¢
ANEKTPUYECKUMHU YCTPONCTBAMU. ODJEKTPUYECKUI TOK B Pa3IUYHBIX Cpenax
(MeTanax, )KUAKOCTSX, Ta3ax) U ero ucnois3oBanus. Ilna3sma u ee cBoiicTsa.
(ITpaktnueckoe IIPUMEHEHUE IJ1a3Mbl) DnEeKTPONPOBOAHOCTh
HOJIYIPOBOJHUKOB M ee BHIbl. COOCTBEHHass M NpPUMECHas IMPOBOAUMOCTH
MOJIyIIPOBOJIHUKOB.  DJIEKTPOHHO-JIBIPOYHBIM MEpexoi: €ro CBOicTBa U
npumenenue. [lonynpoBoguukoBelil quoa. IlomynpoBonHuKOBBIE PUOOPHI U
ux npuMeHeHue. TOK B BAKyyMe U €ro IpUMEHEHUE. DIEKTPOHHbIE IyUKH U UX

CBOICTBA. DIEKTPOHHO-TTy4YeBasi TpyOKa.

Tema 21.

DJIeKTPOMATHUTHOE no.Jie. Metonuka MPENOJaBAHUS pasnena
"DneKkTpoMarHuTHOE Tosie" DJIEKTPUYECKOe UM MarHUTHOE B3aMMOJCHCTBHE.
B3aumopeiicTBre NPOBOJHUKOB C TOKOM. MarnutHoe mnoisie Toka. JluHum
MarHUTHOTO MOJISl IPSIMOTO M KPYroBOro TOKOB. HIyKIIMSI MATHUTHOTO TOJIA.
[Torok mMarHuTHOM MHAYKUMHU. /[eliCTBME MArHUTHOTO IOJS HAa MPOBOJHHK C
TokoM. Cuia Awmmnepa. JlelicTBMe MarHMTHOIO TIOJIsI HA JIBHXKYLIUECS
3apsokeHHble  yacTulel. Cuna JlopeHna. MomeHT cwil, JEeHCTBYIOMIMNA Ha




NPSIMOYTOJIBHYIO paMKy C TOKOM B MarHMTHOM noiie. [IpuHnmn neicrBus
aNeKTpoaBurarTens. MaruutHele cBolcTBa BemiectBa. Jlua-, mnapa- u
¢deppomaraeTuku. [IpuMeHeHre MarHUTHBIX MaTepraioB. (MarauTHas 3ammch
uHpopmauuy. BrnusHue MarHMTHOrO TMOJIi HA JKUBBIE OpPraHU3MBI.)
OnexktpomMaruutHas uHAykuua. Omnbitel M.  ®apanes. Hanpanenue
MHAYKIAOHHOIO TOKA. 3aKOH 3JIEKTPOMAarHUTHOW MHAyKIMU. CaMOMHIYKIMSL.
O/1C camonnaykuuu. MTHIyKTUBHOCTb. DHEPrusi MarHUTHOTO MOJISL KaTYLIKHU C
TOKOM. BpamieHus npsMoyroipHOW paMKd B OAHOPOJHOM MAarHWTHOM IIOJIE.
[Iepemennbi TOk. [lodmyueHne mepeMeHHOro TOKa. I'eéHepaTop NMEepEeMEHHOIo
Toka. JlelicTByrolMe 3HAYCHHUs HANpsHKEHUs U CHIIBl ToKa. TpaHcdopmarop.
IIpon3BoacTBO, Nepenadya M HCIONBb30BAHUE DHEPIMM IJIEKTPUYECKOrO TOKA.
B3auMocCBsI3p 27€KTPUUECKOr0 M MarHUTHOTO MOJIEW KaK MPOSIBIIEHUE €IUHOTO
3JEKTPOMATHUTHOTI'O IOJISL.

Tema 22.

Metoauka npenoaaBanus paszzaena "DIeKTpOMarHUTHbIE KoJdeOaHUst U BOJIHBI'":
Konebatenpuplii KOHTYp. BO3HUKHOBEHHE AIEKTPOMATHUTHBIX KOJICOAHWUU B
KosebaTenbHOM KOHType. ['apMOHMYHBIE 3JEKTPOMArHWTHBIE KOJeOaHMUs.
VpaBHEHHST DJEKTPOMATHUTHBIX TapMOHHMYECKHX Koyebanuil. Yacrtora
COOCTBEHHBIX  KoinebGaHui  KoHTypa. IIpeoOpa3zoBaHue  sHepruu B
KOJIeOaTeIIbHOM KOHTYpE. Brinyxnennbie KoJIeOaHusl. Pe3onanc.
ABtokonebanus. O6pa3zoBaHue U PaclpOCTPAHEHHUE HJIEKTPOMATHUTHBIX BOJIH.
Onpitel T'epua. CkopocTh  pacmpoCTpaHeHus, JjAdHA U YacToTa
3JEKTpOMAarHUTHOM BoJHbL. [llkama »nekTpoMarHuUTHBIX BOJIH. (CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH PA3IMYHbIX TMANa30HOB YacTOT. DJIEKTPOMarHUTHbBIE
BOJIHBI B TMIPHUPOJE U TexHHKe. [IpuHIMN neicTBUS paanoTeneOoHHON CBS3H.
PanuoBemanue u teneBunenue. Pagunonokamus. CoroBas cBsizb. CIIyTHUKOBOE
TEJEBUICHUE.

Tema 23.

BosHoBasi M KBaHTOBasi onTuka. MeToauka TNpenoJaBaHus pasjena
"BonHoBas M KBaHTOBas onTuka': Pa3BuTue mpencraBieHUil 0 IPUPOJIE CBETA.
PacmipocTpanenue cBeta B pa3iMyHBIX cpenax. VICTOUHUKM M NPUEMHHKHU
ceeta. Ilormomenuss u paccesHuss cBera. Otpaxkenue cBera. (Ilnockoe u
Kpyrioe 3epkaina. [Tomydyenue nzobpaxenuii ¢ moMmoupto 3epkai. [Ipumenenue
3epkan.) Ilpenomiienue cBera. 3akoHbl mpesnomiieHHs cBera. llokasarenb
npenomiieHusi. [lonHoe otpaxenue cBera. (Bosjokonnas ontuka.) JIMH3BL
[TocTtpoeHne n300pakeHUM, MOJYYEHHBIX C MOMOIIBIO JIMH3. YTOJ 3pEHHUS.
OnTrueckue npubopsl U UX npuMeHeHne. CBET Kak 3JeKTPOMarHuTHas BOJIHA.
KorepentHocTh cBeTOBBIX BOJH. IHTepdepentus cBera. MHTepdhepeHInoHHbIe
KapTUHBl B TOHKHUX IutacTUHKax W IuieHkaX. (Ilonstue o ronorpadun.)
Hudpaxmus cera. [Ipunuun I'toiirenca-®penens. AudpakinonHble KapTUHBI
OoT 1mienu, TOHKOM HuTH. Judpakuuonnas pemerka. [lucmepcust cBera.
[Ipoxoxknenne cBera CKBO3b IHpu3My. HenpepsIBHBI CHEKTp CBeTa.
Cnekrpockon. Ilomgpuzanust cBera. ECTecTBEHHBIM U MOJSIPU30BAHHBIN CBET.
(ITonyuenue monsipu3oBaHHOTO cBeTa.) KBaHTOBBIE CBOicTBa cBeTa. I'mnoresa
M.IInanka. CeroBble KBaHTHI. [locrosiHHas Ilnanka. DHeprus M HMMIYJIbC
¢orona. [lasnenue cpera. Portodpdexr. Onbitel O.I'.CroneroBa. 3aKoHBI
BHemHero  Gortodddexra.  YpaBHenue  dorosddexra.  Ilpumenenue
dotorddekra. JlromuHecueHnnus. (Doroxumuveckas JAeiCTBUE CBeTa.)
KBanroBble reHepaTtopsl U uX npuMeHeHue. [IpuHIMN AecTBUS KBAHTOBBIX
regepaTopoB. KopnycKyasipHO-BOJHOBOH Ayalu3M CBETA.

Tema 24.

ATtoMHas u sigepHas puzuka. MetouKa npenojgaBanus pasaena "AToMHas U
anepHas ¢usuka" HMcropuss wu3ydeHus aToma. SjepHas Monenb aToma.
KsanToBeie moctynmatet M. bopa. (Ombiter [JI. ®panka u I. Tepma.)
9HepFeTI/I‘-IeCKI/I€ COCTOAHUA aTOMaA. I/I3.Hy‘-ICHI/I$I U IIOorjomeHus CB€Ta aroMaMu.




ATOMHBIE U  MOJIEKYJISIpHBIE  CIEKTpPhl. PEHTreHOBCKOE  H3IyuyeHHeE.
(ITpumeHeHNe PEeHTTEHOBCKOIO M3JIyueHHs B HayKe, TEXHHMKE, MeAMLUHE, Ha
npou3BoACcTBe.) CHEKTpalbHBIM aHAIM3 U €ro NPWIOKEeHHs. MeTobl
PETUCTPALIMA  HMOHU3UPYIOLIEro H3iydyeHusa. AtomHoe sapo. IIporonHO-
HEWTPOHHAsI MOJIE€Nb aTOMHOTO siapa. Hykinonsl. M3oTonsl. fInepHble CHITbI U X
0COOEHHOCTH. Y CTOWYMBOCTH sifiep. Poib 3/EKTpUUYECKUX M SIIEPHBIX CHUI B
o0ecrnieyeHnn ycToMunuBocTH sifep. Pu3nueckre OCHOBBI SAEPHON IHEPreTUKH.
OHeprust cBsizu aromHoro sapa. Jledexkr macc. CrocoObl BBICBOOOKIECHUS
AIEPHOM DHEPrUU: CHUHTE3 JIETKMX M pa3lelIeHHE TsKENbIX suep. SnepHeie
peakuuu. LlenHas peakuus neneHus saep ypana. SAnepnsiii peaktop. SAnepHas
JHEpPreTHKa MU 3KoJIoTHs. PanmoakTuBHOCTh. EcTeCTBEHHAas M MCKYCCTBEHHAas
pannoaKkTUBHOCTb. Buabl pannoaktuBHoro usnydyenus. llepuon momypacnana.
3aKOH paJoakTUBHOrO pacnajaa. [lomydyeHue u npumMeHeHHE paguOHYKIUIOB.
(Ho3umerpus. [lo3bl m3nydeHus. 3amra OT HOHU3UPYIOLIETO H3JIyYeHHs.)
OnemeHTapHble yacTHLbl. OOIas XapaKTepUCTHKA 3JIEMEHTapHbIX YacTHLL.
(Knaccuduxanus snementapubix yactuil.) Ksapku. Kocmuyeckoe usnyuenue.

[IpenonaBanue Monyss IpeAycMaTpuBaeT cieAyrouye (OpMbl OpraHu3aluu  y4eOHOro
npoliecca: JIeKIUH, 1a0opaTopHble paboThl, KOHCYJIbTAI[MH, CAMOCTOSTENIbHAs paboTa CTy/IeHTa.

TeOpCTI/I‘-ICCKI/Iﬁ KypC AUCHOUIITIMHBI «YacTHble BOIIPOCHI NHUIAKTHUKU (I)I/I3I/IKI/I» n3jgaracTca C
HCIIOJIB30BaHHUEM 06’B$ICHI/ITGJ'IBHO-I/IJ'IJ'II-OCTpaTI/IBHI)IX, OBPHUCTHYCCKHUX W HCCICA0BATCIBCKUX
HCKHHﬁ, Ha KOTOPBIX HCIOJIB3YHOTCA MCTOAbI MO3rOBOH aTakKu, pOJICBbIC U NTUIAKTHUYCCKHUEC UTPBI
n T.II.

B yuebHOM mpoliecce MUPOKO UCHOIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI IIPOBEACHMUS
3aHATHH  (KOMIIBIOTEpHBIE CHMYJISILUMHM, pPa300p KOHKPETHBIX CUTyaluil, JMCKyCCHS),
BHEAy[UTOPHAsl ~ CaMOCTOSTENbHAs  paboTa, OaIbHO-PEUTHHIOBAs  CHCTEMAa  OLCHKH
yCIIEBAEMOCTH, JIMYHOCTHO-OPUEHTUPOBAHHOE OOyueHue, MpobieMHoe oOyueHue, OJI0UHO-
MOJ1yJIbHOE O0yUYEHHE.

CamocrosiTenbHas paboTa CTYJEHTOB MNpPEAyCMaTpPUBAET BBINOJIHEHUE WHAWBUAYAJIbHbIX
3aJjaHui; TPOPabOTKYy TEOPETHMUYECKUX OCHOB MPOCIYLIAHHOTO JIEKIMOHHOIO MaTepuaa;
U3Yy4YE€HHUE OTNEIbHBIX TEM U BOMPOCOB, 3aIJIAHUPOBAHHBIX JIJISI CAMOCTOSTEIBLHOTO HU3YUYECHMS,;
u3yueHHe y4eOHOH M METOJUUYECKOM JUTepaTyphl; COCTABICHUE KOHCIIEKTOB; CHUCTEMATU3AIIUI0
M3Y4YEHHOTO MaTepuaa rnepesl MO1yJIbHBIM KOHTPOJIEM U 9K3aMEHOM.




TemaTtudecknii nu1aH (3anoansemcs co2nacHo y4eoHomy niamy)

ConepxareJibHbIA MOAYJIb 1.
KoandecTBO 4acoB
3aouHas popma
Ha 0a3e
Ha 0a3e cpexHero BBICIIIET'0
Ounas popma Ha 0a3e 001Iero cpeHero pea
npo¢eccuoOHATBHOTO npodgeccuoHAIb
00pasoBanust oOpa3zoBaHus HOrO0
Ha3zBanus p
00pa3oBaHus
cojJeprkaTeJbHbIX
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Tema 3. CBETOBEIE IBJICHU. 101 2 3 5
Hmozo no cooeprrcamenn-
30| 6 9 15
Homy Mooy 1




Conep:kareJbHbIIN MOIYJIb 2.
Koaun4yecTBO 4acoB
3aounas popma
Ha 0a3e cpeaHero Ha 0a3e BBICHIETO
Ounas ¢popma Ha 0a3e 001ero cpeaHero pei
npodeccuoHAIBLHOr0 npodeccuoHaIbH
o0pa3zoBaHus
o0pa3oBaHus 0ro oOpa3oBaHus
Ha3zBanus
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Tema 4. Mexanudeckoe
10 | 2 3 5
JIBHDKCHUE.
Tema 5. BzanmoneiicTBre
A 10 | 2 3] 5
Tell.
Tema 6. PaGoTa u sHEprHUS. 9 | 2 2 5
Tema 7 TemioBeie SABJICHUS. 10 | 2 3 5
Hmozo no cooeprcameins-
39 | 8 11 | 20
HOMY M0OOYJI0 2




Conep:kareJbHbIil MOTYJIb 3.
KoanyecTBO yacos
3aouHas popma
Ha 0a3e
Ha 0a3e cpeaHero BBICIIET0
Ounas popma Ha 0a3e 001Iero cpeaHero P
npo¢eccHOHATLHOI0 npodgeccHoHaIb
oOpa3oBaHus
o0pa3oBaHus HOT'0
Ha3zBanus
00pa3oBaHus
coaepKaTECJIbHbIX
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Tema 8. Dnexktpuyeckoe
mmoje 9 2 2 5
Tema 9. DneKTpUUECKHIA TOK.
9 2 2 5
Tema 10. Marautaoe noe.
9 2 2 5
Tema 11. AToM 1 aTOMHOE
SIPO. 9 2 2 5
Hmozo no cooepirrcamerns-
36 | 8 8 | 20
HOMY M0Oy0 3




Copep:xareabHblii MOTYJIH 4.

KoandyecTBO 4acoB

Ouynas ¢popma

3aounas popma

Ha 0a3e cpeagHero
Ha 0a3e 001Iero cpeaHero

Ha 0a3e BBICLHIET0
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co e )KaTeJ'[beIX B T.4. B T.4. B T.4. B T.4.
MOJYyJ1eil ¥ TeM 2| g | & | & e | 2|2 |2 S | 2| E | & S| 8 | §
) i T 3] o 2 = 5] ° 2 = 3] e 2 5}
= = 5} a, = > = = 5} a, = > = = ) a, = > g = 5} = >
O = o 19) = = 15} = 15 1S) = = 15} = 1o} 1S} = = 3 = o = =
2 = E| g = 5l R = g = e = 2 = g E| 8 = g2 2| £ 2 =
> = < 5 =) = = < 1) =) > = < S =) = = 5 [~
o) E |l 8 = o] E 2, 8 S| ) E 2| 8 S o | E| 8 =
= M o = = I o = = X ) S = = =
< O = jes) 2] O = o) o] O = es) < = e}
o < < = (=W < < S o 5] < S o ] =
B = 2 < = = 2 = = =5 2 = =12 <
= = [ = = = = =
2 2 2 2 2 | .8 2 2
Tema 12. Kunematuka. 9 2 2 5
Tema 13. JTnnamuka.
A 9| 2 2
Tema 14. 3axoHBI
10| 2 3 5
COXpaHEHUsI B MEXAHHUKE.
Tema 15. Mexannueckue
10 | 2 3 5
KOJIEOAaHUS U BOJIHEI.
Tema 16. PengtuBucrckas
10| 2 3 5
MeEXaHHUKa.
Tema 17. CBolicTBa ra3os, 10! 2 3 5
YKUAJIKOCTEH, TBEPJBIX TEJL.
Tema 18. OcHOBEI
9 2 2 5
TEPMOJIMHAMUKH.
Hmozo no cooeprcamenn-
67 | 14 18 | 35
HOMY MO0V 4




Conep:kareJibHBIIA MOIYJIH S.
KosimuecTBO 4acoB
3aouHas popma
Ha 0a3e
Ha 0a3e cpeaHero BbICIIETO
Ounas ¢popma Ha (0a3e 001Iero cpeaHero P
npo¢eccCHOHATLHOI0 npodgeccuoHalb
00pasoBanis oOpa3oBaHus HOT'0
Ha3zBanusi P
00pa3oBaHus
coacpKaTEJIbHbIX
o B T.4. B T.4. B T.4. B T.4.
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Tema 19. Dnexrpuueckoe 7 ) 5
ToJie.
Tema 20. Dnextpuueckui 7 ) 5
TOK.
Tema 21. DneKTpOMarHuTHOE 7 ) 5
ToJie.
Tema 22. DnexTpoOMarHuTHbIE 7 ) 5
Kosie0aHusl U BOJIHBL.
Tema 23. BonHoBas u 7 ) 6
KBaHTOBasl ONTHKA.
Tema 24. ATomHas u siaepHas 7 5 6
¢buzukKa.
Hmozo no cooeprcamenn-
42 | 12 30
HOMY MOOYI0 5
Bcezo uacoe no mooynro 216 | 48 46 | 122




(nn. 6-10 aeraromces Heobs13amMenbHOU POPMOT U HOCAM PEKOMEHOAMENbHbLL Xapakmep)
6. Tembl ceMuHaApCKUX 3aHAMUIL.
CeMuHapckue 3aHATHS YICOHBIM IUIAHOM HE TIPSy CMOTPEHBI

7. Tembl npakmuueckux 3aHAmuil.
[IpakTryeckue 3aHITHS Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI

8. Temwvi nabopamopHvix 3aHAMULL

9. Camocmosmenvras paboma.

CamocrosTenbHas paboTa CTYJCHTOB IpelyCMaTpUBaeT MPOPadOTKY TEOPETHYECKUX OCHOB
MPOCIYIIAHHOTO  JIGKIIMOHHOTO ~MaTepuaia; MH3y4YeHHe OTAEIbHBIX TEeM H  BOIIPOCOB,
3aIJIAaHUPOBAHHBIX ISl CAMOCTOSITEILHOTO W3YYCHUS; W3Y4YeHUE Y4eOHOM M METOIUYeCcKOi
JTUTEpaTyphl; COCTABJIIEHWE KOHCIEKTOB;, pEIICHHE 3aJa4y; CHCTEMAaTH3alUI0 H3YYEHHOTO
MaTepuaia rnepea MoayIbHbIM KOHTPOJIEM U 3K3aMEHOM.

10.Unousuodyanvrvie 3a0anusi.
WuuBuayanbHbIC 3aHATHS YY€OHBIM TUIAHOM HE MPEyCMOTPEHBI

11. KoHTpoJIbHBIE BONIPOCHI K MPOMEKYTOYHOMH aTTeCcTAllUN

1. OcHOBHBIE NIOJIOKEHUSI KHHEMATUKU MaTepUaIbHON TOUKH.

2. BexTopHBIi U KOOPAUHATHBINA CIIOCOOBI 3aJaHUS IBHKEHUSI.

3. OcHOBHBbIE MOJOXKEHUS TUHAMUKH MaTepuaibHON Touku. B3zaumoneiicteue ten. Cuibl B
MEXaHUKE.

4. NnepTHOCTH TeN. Macca U UMITYJIbC TENa.

5. 3aKOHBI IMHAMHUKU MaTE€pUAIbHOU TOUKHU.

6. YpaBHEHUE ABM)KEHUS CUCTEMBI MaTEpUAIbHBIX TOUEK. 3aKOH COXPAHEHUS UMITYJIbCA.

7. Mexanudeckas sHeprus. Pabora cuisl. MomnocTs. Kunetnueckas sneprus Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHUH.

8. CumnoBoe none. [loreHumanbHas 3HEPrust; IpUMEPBI pacyeTa.

9. 3aKoH coXpaHEHHS MEXaHUUYECKON SHEPTUH.

10. AGcomoTHO ynpyroe 1000BO€ CTOJIKHOBEHHE.

11. Heympyrue cTOJIKHOBEHHS.

12. TennoBoe coctosnue Ten. Temneparypa tena. 3mepenue remneparypsl.

13. BHyTpeHHsIs1 SHEPTUS U CLIOCOOBI €€ U3MEHEHHUS.

14. Temmoo6bmen. Bunsl Teronepenaun. KonrmuecTBo TEMIOTHI.

15. Y aenpHast TEMII0EMKOCTH BelecTBa. TerioBoii 6anaHc.

16. Temnota cropanus torua. KITJ[ narpesarens.

17. IlnaBneHus U KpUCTAIIIIN3ALUS TBEPIBIX TEII.

12.06pa3en 3xk3aMeHAIlHOHHOTO OHJIeTa

MunucrtepcTBo oopasoBanusi u Hayku {HP
'Oy BIIO «/loneukuii nayuonanvHlil yHugepcumemy

O06pazoBaresbHbII ypOBEHb oakanaep
dakyabTeT Quzuxo-mexnuueckuil

Hampasnenune nonrorosku: 03.03.02dusuxa
Cemectp 5 Kadenpa obmeit pusuku u tuaakTuku GU3NKA

Vuebnas mucuumumna « dacmuoie onpocvt Oudakmuku uzuku»

3K3AMEHAILIMOHHBINA BIJIET Ne 1




CocraBbTe 1UI1aH ypoka 1o ¢usuke B 10 Kiracce crapiieil IIKoJbl (aKaIeMUIeCKUi
ypOBeHB) Ha Temy: "I pagpuxu 3aeucumocmu KUHEMAmMuyecKux eIudur om epemenu OJis
PABHOMEPHO20 NPAMOJIUHEUH020 O8UNCEeHUs. "

[Ipu COCTaBJICHUH KOHCIIEKTa y4TUTE MICUXOJIOTO-TIEIATOTHYECKYIO
XapakTepucTuky kimacca: B kmacce 31 yuenuk. U3 Hux 18 neBouek m 13 Manbuukos.
YpoBeHb y4eOHON MOATOTOBKM pPa3HBIX TPYNN YYEHUKOB SIBHO HEOJIWHAKOBBIM.
[TpubnmM3uTENHHO MOJOBUHA IIKOJFHUKOB MMEET BBICOKMM YPOBEHb. Y TSATEPHIX AETEH
YpOBEHb CaMOOILIEHKH 3aBBIIICH, Y JBOMX — 3aHIKEH. AKTUBHOCTh Ha YPOKaX — CPEIHSA.
[TocTpoenue ypoka, 6e€3 coMHEHUs, TPeOyeT CTUMYIISIIIUU 00Jiee TMACCUBHBIX YYCHHKOB.

Pa3HOIIIAHOBEIC.

nporokosnt Ne ot

9K3aMCHATOP

3aBenyromui kadenpoit

"
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I[I/ICI_II/IHJ'II/IHa B Mpeaciiax 00bIyHOM. BHEIIKOJIbHEIE HUHTCPCChI

beweenu b.U.
bonoapes E. JI.

YUYCHUKOB

YTBepKIeHO Ha 3aceHaHnu KaQenpsl oouieil puzuku u oudaKkmuKku uzuxu

13.00pa3en TecTOBOIO 3aJaHUA (NpU HATUYULU)

14. Kputepuu oueHuBaHus1

(Paspabamuisaromces u ymeepocoaromes kagheopoti na ocnose Ilonoxcenus JJonHY)

CoryacHO MOJIyJIbHOMY MpPHHIMITy OpPraHU3alUM Y4eOHOro mpolecca CoAep:KaHHue
ydebHoro kypca «YacTHele BOIPOCH! IUAAKTUKU (PU3UKU» COCTOUT U3 ISITU COJEpPKATEIbHbBIX
Moxayier. Kakaplii coaepsKaTelbHbId MOAYJIb COCTOUT H3 TEOPETUYECKOTO Marepuana u
na0opaTOpHBIX paloOT, BBINOJIHEHHE KOTOPBIX TpeOyeT OBIAJCHHMS TEOpUEeH B YKa3aHHOM B

MojyJsie o0beME.

CDOpMOﬁ HTOI'OBOI0O  KOHTPOJIA pa6OTBI CTYACHTOB ABJIACTCA OK3aMCH.
(bOpMI/IpOBaHI/II/I HTOTOBOM OLICHKHU NPUHHUMAKOTCA BO BHUMAHHUC TCKYIIUC PC3YyJIbTAThl U OLICHKH,

IMOJIYUYCHHBIC CTYACHTAMH B XO04€ U3YUCHUA COOTBETCTBYIOIIUX TEMATHYCCKUX MOI[yntI.

HtoroBas orenka 3a «YacTHble BOINPOCHl TUAAKTUKUA (PU3HKH» YUYUTHIBAECT OICHKH,

IMOJIYYCHHBIC B XOA€ 3allIMThI KYPCOBBIX pa60T

CoaepsxaTeJbHbIC MOAYJIH Dopma KOHTPOJIA bajuibl
CopepxarenbHblii MOAYIb 1 JlaGopaTopHbie paboThI 10
CopepxarenbHblii MOYJIb 2 JlaGopatopHbie paboThI 10
ConepkatenbHbIi MOIYIb 3 JlaboparopHbie pabOTHI 10
CopepxarenbHblii MOYJIb 4 JlaGopaTopHbie paboThI 10
ConepxarenbHbIil MOIYIb 5 JlaGopaTopHbie pabOThI 10
OK3aMeH 25
Kypcosas pabota 25
OO0t uTor 100

Jlnisi OIICHWBaHUS aKaJEMUYECKON yCIIEBAa€MOCTH OOYYaroIIUXCS HMCIIONB3YeTCs IIKaa
orieHuBaHus, pekomengoBanHas npukazom MOH JIHP ot 30.10.2015r. Ne 750:

Ouenka mno Ouenka mo 100- OuneHka nmo rocy1apcTBeHHOM Ounenka no
HIKaJje 0aJUIbHOM HIKAJIe HIKaJje rocyaapcTBeH
ECTS (3xk3ameH, 1uddepeHIMPOBAHHBII HOM 1IKaJje

3a4er) (3auer)
A 90-100 5 (OTJIMYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TE€HO

[Ipu




D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TE€HO

E 60-69 3 (Y10BJIETBOPUTENHHO) 3a4TEHO

FX 35-59 2 (HEyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM cllauu

F 0-34 2 (HEeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO TIOBTOPHOM ciaun

IpY YCIOBUH 00s13aTeIBHOTO Habopa
JIOTIOTHUTENBHBIX 0asIOB

3HaHUE TEOPETUUECKON YaCTH Kypca OIEHUBACTCS IO CJICAYIONIUM KPUTEPHUSIM:
1. Cryzaent nomydaet 75-100% 6annoB OT MaKCUMAJILHOTO, €CITU TIOKa3all
m 11yOOKHE W TIOJTHBIC OTBETHI HA TEOPETUUCCKUE BOIMPOCHI; TNIyOOKOE MIOHUMAHHE
(bu3HYECKOI CYIIHOCTH MPOOIEMBI;
B YMCHHE IMPOBOIUTH JIOTHICCKUE PACCYKICHHS H 0000IICHHUS U COMTPOBOXKIATh UX
COOTBETCTBYIOIIMMH JIOKA3aTEIbCTBAMU;
2. Crynent nomyyaet 60-74% 6aioB OT MaKCHMAaJIbHOTO, €CITH TTOKa3all
m TIyOOKHE W TOJHBIE OTBETHI HA TEOPETUYECKHE BOIMPOCHI € HE3HAYUTEIHHBIMH
MOTPEITHOCTSIMH, 3aTe€M WCIPABICHHBIMU CAMHM CTYJCHTOM; TOHHMaHUE (U3HYCCKON
CYIIIHOCTH paccMaTpHUBAEMBIX MTPOOJIEM;
B YMEHHUE JIOTUYECKU PACCYKJIaTh U MTPOBOJIUTH JOKA3aTEIbCTBA;
3. CrynaeHnt nomyuaeT 35-59% 0aiioB oT MaKCHMaIbHOTO, €CIIHA TTOKa3al
B I[IpM OTBETE HAa TEOPETHUECKHE BOMPOCHI PsAJ HETOYHOCTEH, KOTOPBIE CTYJCHT HE B
COCTOSIHUM CaMOCTOSITEIbHO MCIIPABHTH;
4. Cryaent nosrydaet 0-34% GayuioB OT MaKCUMAJIBHOTO, €CITH
B HE BBINOJIHEHBI TPEOOBaHNS, U3JI0KEHHBIE B IPEIBIIYIINX MyHKTAX;
B HET OTBETOB HA TEOPETUUYECKUE BOIIPOCHI.

Ix3zamen oyenueaemcs 6 50 d6annos.

I[JISI OIICHKHU 3K3aMCHa MMPErnoaaBaTCiib PYKOBOJACTBYCTCA CICAYIOIIMNMU IMPUHIUITAMU:

50 OannoB — 1moOKa3aHbl CHCTEMaTHYecKHMe M TIIyOOKMe 3HaHUs TpU OTBETE Ha
TEOPETUYECKHE BOTPOCHI OMIIETa, BHITIOJIHEHA MTPAKTUYECKast YacTh OUJIeTa B TIOJTHOM 00beMe;
45 OannoB — TMOKa3zaHbl CHUCTEMaTHYeCKWe M TINIyOOKHMe 3HAaHUS HpU OTBETE Ha

TEOPETUYECKHE BOIPOCHI OMIIEeTa, BHIMOIHEHA MMPAKTHYECKas 4acTh OMJIeTa B MOJTHOM 00beMe, HO
IIPU OTBETE JIOIYIICHBI HECYIIECTBEHHBIE OLITHOKH;

40 0a/yI0B — TIOKa3aHBl HE CHUCTEMATHUECKHE M HE TIyOOKHe 3HAHHS IMpPHU OTBETE Ha
TEOPETHYECKHE BOIIPOCHI OMIIeTa, MpaKTUYecKasi 9acTh OHMJIeTa BBIIIOJIHEHA HE B IOJTHOM 00beMe,
MIPU OTBETE JIOMYIIEHO HECKOJIBKO CYIECTBEHHBIX OINOOK;

30 6an0B — MOKa3aHbl TIOBEPXHOCTHBIE 3HAHHS MPU OTBETE HAa TEOPETUYECKUE BOIPOCHI
Ousera, mNpakTHYeCKash 4YacTb OwWjera He BBHINOJHEHA, MNPU OTBETE JOIMYyIIEHO MHOTO
CYIIECTBEHHBIX OIINOOK;

20 0a/UI0B — TOKa3aHbl OYEHb MOBEPXHOCTHBIE 3HAHUS, JIaHBI YACTUYHBIC OTBETHI HA
MPOCTHIE BOIIPOCHI 110 3HAHMIO OCHOBHBIX OIPEAeTICHUI 1 (HOpMyII, BOCIPOHU3BEICHBI OTCIbHbIC
(bparMeHThsl MaTepHala ¢ MOMOIIBIO IK3aMEeHATOpPa;

10 6ann0B — MOKa3aHBl OYEHb IMOBEPXHOCTHBIC 3HAHWS, JAHBl YaCTWYHBIE OTBETHI Ha
MPOCTBIE BOIPOCHI IO 3HAHWIO OCHOBHBIX oONpeAereHud u (opMyin, HEe BOCIPOU3BEICHBI
OT/IeTbHBIE ()parMeHThl MaTepuala ¢ HOMOIIBIO AK3aMEHATOpa;

0 — nmonHOE HE3HaHUE MaTepHaa



15. MaTepunainbHO-TeXHHUYeCKOe o0ecneyeHre y4eOHOro npouecca

Jlnst mpoBeIeHHs JIEKIIMOHHBIX U MPAKTHUECKUX 3aHATHI TpeOyercs:

1. cienan3upOBaHHBIN KAOWHET METOAMKH TpenoAaBanus Gpu3nku, 060py 0BaHHBII METOBOI
WIA MHTEPAKTUBHOM JOCKOH, KOMIUIEKTOM J1ab0opaTopHOro o0Opy/OBaHUs, MYJIbTUMEINNHHBIM
npoektopoM u 3kpaHoM. DOP — mucku kommanuii «1C», «/Ipoday», «Dopmozay, «Du3nKoHY,
«Kupwmt u Medoauii»;

2. HOYTOYK;

3. Wi-Fi noctyn B UHTEpHET.

4. TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHl HAYUYHOUN OMOJIMOTEKN YHUBEPCUTETA.

5. KOMIBIOTEPHBIN KJIacC U TECTUPYIOIAs MPOrpaMMa Ul IPOBEIEHUSI TECTUPOBAHMS.

16. PexomMeH10BaAHHAS JIUTEPAaTypa

OcHoBHas JiuTepaTypa

1. Mertoauka npenonaBanus (GU3MKK B cpepHed mkoine. YactHpie Bonpockl. mox pexd. C.E.
Kamenernkoro u ap. M., 1987
2. Teopuss u meromuka oOydeHusl (U3MKE B IIKOJIE: YaCTHBIC BOMPOCHL: y4eO. mocobue

ctya. Beic. [len. yue6. 3aBenenuii / [lon pen. C.E. Kamenenkoro, H.C. IlypsimeBoii. — M.:
Axamemus, 2000.

3. Teopust u Mmeroarka oO0ydeHus (PU3HMKE B MIKOJIE: OOIIHME BOMPOCHL: y4ed. mocodue CTy .
Bric. Ilen. yue6. 3aBegenwmii / [lon pen. C.E. Kameneukoro, H.C. IlypsimeBoii. — M.:
Axanemus, 2000.

4. Teopuss u mMeronuka oOydeHHs (U3MKE B IIKOJE: YAaCTHbIE BOMPOCHL y4eO. mocolOue
cryn. Beic. [Ten. yue6. 3aBenenuii / [lon pen. C.E. Kamenenkoro, H.C. Ilypsimesoii. — M.:
Axanemus, 2000.

5. JlabGopaTopHbIil IPakTUKYyM IO TEOPUU U METOAMKE 00ydeHHs (U3MKe B IIKOje: y4del.

nocobue mns cryn. Beicmn. Ilex. yue6. 3aBemenuit / Ilon pen. C.E. Kamenenxoro, C.B.

CremanoBa. — M.: Akagemus, 2002

Anodpuroa C.B. A30yka yuutensckoit aesarensHoctd. — M.: [Ipomereit, 2001
[InanyBaHHS HaBUAJIHLHO-BUXOBHOTO mporiecy 3 ¢i3uku. 3a peaak. O.1. byraiiosa.
®i3uka (miapyunuk) boxunosa @.4., Kuproxin M.M., Kuproxin O.0O. 7xi. Panok 2007
®izuka (miapyunuk) ['enpenmreitn JI.LE. 7 k. ['imuaszis 2007

10. ®izuka (migpyunuk) Kopmak €.B., Jlsmenko O.1., CaBuenko B.®. 8 kiu. [lepyn 2004,
2008

1. ®izuka (miapyunuk) Cupotiok B.JI. 8 ki1. 3oaiak-EKO 2008

12. ®izuka (miapyunnk) boxenora @.4., Henames I1.10., Kuproxia M.M.8 k1. Panok 2008

13. ®izuka (miapyunuk) Jismenko O.1., Kopmak €.B., CaBuenko B.®. 9 k1. ['eneza 2009

14. dizuka (miapyunuk) boxunosa @.4., Kuproxina O.0., Kuproxin M.M. 9 k1. Panok 2009

15. ®izuka (miapyunnk) Cupotiok B.JI. 9 k. 3omiak EKO 2009

AR B

16. di3zuka (akagemiuynuii pisens) bap’sxtap B.I'., boxxunosa @.51. 10 k. Panok 2010

17. dizuka (piBeHb cranmapty) Kopmak €.B., Jlsmenko O.1., Capuenko B.®. 10 k. ['eHe3a
2010

18. ®isuka (pisens cranaapry) Kopmak €.B., JIsmenko O.1., CaBuenko B.®. 11 xi. Tenesa
2011

19. di3uka (akageMiuyHuil piBeHb, npodinbuuil) 3acexina T.H., 3acexin B.A. 11  CULUA

2011



JlonoIHNTeIbHAS JIUTEpPaTypa

1.

2.

bk w

Meronuka npenonaBanus ¢Gusuku B cpennen mkoje. 4.1 u 4.2. /mox pen. Ycosoit A.B. u
ap. M., 1990.

Yci ypoku ¢izuku. 7 kiac / I'enpdrar I. M., [lerpakoBa M. O. —X.: Bun. rpyna. «OcHoBay,
2007.— 144 c.

Kupuk JI. A. Yci ypoku dizuku. 8 knmac.— X.: Bua. rpyna «OcHoay, 2008.—352 c.
Breypounas pabdora no ¢pusuke/ Ilog pen. O.®. Kabapauna. -M.: IIpocBenienne, 1983.
PesnukoB JL.U. IlpenonaBanme ¢Gu3NKH B CpeaHHX MNPOQPECCHOHATBHO-TEXHUYECKUX
yuniuimax. - M. Beiciiast mkomna, 1977.

[1nanyBaHHs HaBYAJILHO-BUXOBHOTO Mpotiecy 3 ¢izuku. 3a peaak. O.1. byraiioa.

JIsmenko O.1. @opmyBaHHs (i3UYHOrO 3HAHHS B y4HIB cepennboi mkonu. - K.: T'enesa,
1996.

OtkpsiTas pusuka. Y.1. MexaHnuka, MexaHMuecKre KojaeOaHus U BOJHBI, TEPMOJUHAMUKA U
MoJeKyJsipHas ¢u3nka: [1oHbI WHTEpaKTUBHBIN Kypc (DU3WKH TS y9-CSl IIKOJ, JIUIEEB,
CTYJIEHTOB TexHmueckux By3oB/ moja pen C.M.Kosema. — snekrpon.nan. — M.: ®u3ukoH,
Hoserit quck, 2002

OtkpeiTasgs  ¢usuka. Y.2.57MeKTpoAWHAMEKA, JJIEKTPOMATrHUTHBIE KOJICOAHWUS W BOJIHEI,
ONTHKA, OCHOBBI CHEIHATLHOM TEOpUM OTHOCHUTENBHOCTH, KBaHTOBas ¢u3uka, (usmka
aTomMa W aTOMHOTO sifpa: [1oNHBI MHTEPAKTUBHBIA Kypc (HU3UKH IS y4-Cs IIKOJ, JIUICEB,
CTYJEHTOB TexHHueckux By3oB/ moj pen C.M.Kozema. — snextpon.naH. — M.: OU3MKOH;
Hosgrrit quck, 2002.

17. UndopmanuonHbie pecypcebl

1
2
3.
4
5

o

© ©

httpz/fizmetorgh/ — MeTtonnka oOy4eHus: GU3NKe B CPETHEN IIKOTIE.

http://fizika.net.ua — CalT yunreneit uU3MKH.

http://www.college.ru/physics/index.html - Caiit pupmbl OUNKOH.

http://elibrary.ru/— HayuyHnas snexTpoHHas 6uOiaroTeKa.

http://fizkaf.narod.ru — xadeapa wu naGopatopus ¢u3MKH MOCKOBCKOTO HMHCTHUTYTa
OTKPBITOTO 00pa30BaHUsL.

http://experiment.edu.ru — ecrecTBeHHOHay4Hble SKcnepuMeHThl — Pu3uka: Kommexius
Poccutiickoro o01eo0pa3oBaTebHOTO MopTaa.

http://www.edu.delfa.net — xabuner ¢usuku  Cankr-IleTepOyprckoii — akamgeMuu
MOCT/IUIUIOMHOTO TIEITarOTHYeCKOT0 00pa30BaHMSI.

http://demo.home.nov.ru — Mup usukn: pu3HIEeCcKuil IKCIIEPUMEHT.
http://archive.lseptember.ru/fiz/ - ®usnka: exeHenenbHUK u3a. noma "[lepBoe ceHTIOps"
Y4eOHO-MeTOIUNYECKNE MATEPUAITBI 110 (PU3HUKE JUTS YIUTEIICH.

10. http://metodist.il.ru/ - MeToanka npenoaBanus GU3MKH.

IIporpammHoe obecneueHue

1. Onepannonnsie cucremsl Windows XP, Suse Linux 10.

3. MS Office. TexcroBbie nporieccopsl / penaktopsl: Word, Excel.

4. TIporpaMMBbl U1 CO3/TaHUSI KOMITIBIOTEPHBIX npe3eHTanuii MS PowerPoint.

Pabouas mporpamma paccMoOTpeHa UM MepeyTBep:k/ieHa Ha 3acelaHuu KadeIpbl ¢ U3MEHEHUSIMU

(6e3 m3menenmii) Ha 201 roa. Ilporokon 3acenanus kadenpsl Ne oT
3aB.xadenpoit


http://elibrary.ru/%E2%80%93
http://metodist.i1.ru/
http://archive.1september.ru/fiz/
http://demo.home.nov.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://www.college.ru/physics/index.html
http://fizika.net.ua/

Pabouas mporpamma paccMoOTpeHa H MepeyTBEPKIeHA Ha 3aceaHuH Kadeaphl ¢ U3MEHEHUSIMU
(6e3 m3amenennii) Ha 2018/2019 roa. IIpotokon 3acenanus kapeaps No oT

3aB. kadenpoit

Pabouas nmporpamMma pacCMOTpEHa U TIepeyTBEePIKAeHa Ha 3aceAaHuu Kadeapsl ¢ H3MEHEHHSIMH
(6e3 mamenenuit) Ha 2019/2020 rox. [IpoTokoun 3acemanus kadenpst No oT

3aB. kadenpoii




PaGouas mporpamMma paccMOTpeHa H nepeyTBepsKICHa Ha 3ace1aHHu Kadeapsl ¢ H3MEHCHHAMHU
(6e3 w3menennii) Ha 2018/2019 rox. [IpoTOKO:I 3aceanus kadeapst Ne ’/ oT ;%7 ?d‘ 7‘”4,{7/57

3as. kadeapoii //éf: L MauHit ﬁ o

#

Pabouas MporpamMMa paccMOTpEHa H epeyTBEP/KICHA Ha 3aCelatin kadeapsl ¢ H3MEHEHHAMH
(6e3 uamenennii) na 2019/2020 rox. IIpoToko: 3acenanus kageapsl Ne oT

3aB. Kaeapoit
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