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HOACHUTEJIBHAA 3AITUCKA

JlononHuTtenbHas oOlepa3BUBaroias nporpaMMa «3aHuMaTenbHas Qpu3nka.
®u3nyeckre IKCIEPUMEHTBI» UMEET €CTECTBEHHOHAYYHOE HallpaBJIEHUE.

[Iporpamma pazpaboTaHa ¢ y4eTOM CIEAYIOIIUX HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

o ®denepanbHblil 3akoH OT 29 nekabpst 2012 r. Ne 273-03 «O6 OOpazoBanuu B
Poccuiickoit @enepannmn»;

o @enepanbHblii 3akoH Poccuiickoit denepanuu ot 29 nexadps 2012 r. Ne 273-D3
«O0 obpazoBanuu B Poccuiickoit denepauum.

e [Ipukaz MunucrepctBa npocsemenus Poccuiickont @enepanun ot 09.11.2018
r. No 196 «O6 ytBepxaenun [lopsiika opraHusaiuu 1 OCyIecTBISHUs 00pa3oBaTeIbHON
NEeSATENbHOCTH 1O  JIONOJHUTENBHBIM  00lIe00pa3oBaTeIbHbIM  MporpaMmam»  (c
u3MeHeHusmMu Ha 30 centsops 2020 roga).

e [Ipuxkaz MunoOpnayku Poccum ot 23.08.2017 N 816 "OO yTBepxkaeHUH
[lopsinka mnpUMEHEHHsS] OpraHU3alUsSMH, OCYIIECTBISIONIMMH  00pa30BaTEIbHYIO
JEeSTENbHOCTh,  JJEKTPOHHOTO  OOy4YeHHUs, JIMCTAaHIMOHHBIX  00pa30BaTENbHBIX
TEXHOJOTUW MpU peanu3alnuu o0pa3oBaTeNbHBIX MporpamMm’ (3aperucTpupoBaHO B
Munrocte Poccun 18.09.2017 N 48226).

e Canurtapusie mpaBwia CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYCCKHEC
TpeOOBaHUs K OpraHU3aIisIM BOCIIUTAHUS U O0yUYEHUs, OTJIbIXa U 03I0POBIICHUS JETEH U
MOJIOZIeKNY», yTBepxKAeHHBIMU 28.09.2020 1. Ne 28 (peructparmonusliii Homep 61573 ot
18.12.2020 r.)

e [Ipukaz KI'AOY JIO PMIIL ot 26.09.2019 Ne 383I1 «O06 yTBepXIeHUU
[TonoxeHus: 0 MOMOJHUTENBHOM 00111€00pa3oBaTeNibHON MporpaMme B XabapoBCKOM
Kpae»

e VYcraB KTAHOY «KpaeBoii ieHTp 00pa3oBaHUs .

AKTYaJIbHOCTH NPOTrPaMMBbI

AKTyanpbHOCTh MPOTPaMMbI OOYCIIOBJIEHA peanu3aluell cucTeMoil oOpa3oBaHuUs
denepadbHOTO TOCYIAPCTBEHHOTO 00Pa30BATEIBLHOTO CTaHAApTa CpPEemHEro (MOJIHOTO)
oOmiero 00pa3oBaHus MO BOCIHMTAHWIO HOBOTO TOKOJICHHS, OTBEYAIOIIETO MO CBOEMY
YPOBHIO Pa3BUTHSL U 00pa3y *U3HU YCIOBUSAM COBPEMEHHOTO MOCTHUHAYCTPUAIBHOTO
obmectBa. Merogonoruueckoit ocHoBoit DPI'OC cpemgnero (momHOTO) OOIIETO
o0pa3oBaHUsl SABIAETCS CHCTEMHO-IEATEILHOCTHBIA TMOAXOJM, peanu3anus KOTOPOTro
J0JKHA Oo0ecrednTh (OPMHUPOBAHHWE TOTOBHOCTH OOYYAIOIIUXCS K CaMOPAa3BUTHIO U
HEMPEPHIBHOMY OOpa30BaHUIO; MPOEKTUPOBAHME W KOHCTPYUPOBAHUE pa3BUBAIOLIEH
oOpa3oBaTeIbHOM CpeIbl  00pPa30BATENBHOTO YUYPEKICHUS, aKTUBHYK y4eOHO-
MO3HABATEIBHYIO  JICSITEIIBHOCTh  OOYy4YalOIIMXCS; TOCTPOCHUE 00pa30BaATEIBHOTO
mporiecca ¢ y4€TOM — WHAWBUAYAIBHBIX,  BO3PACTHBIX,  ICHUXOJIOTUYECKHUX,
(U3HOTOTHIECKUX OCOOCHHOCTEH U 3/I0POBBS 00 yUaIOIIUXCA.

Jlns aToro oOydaromuMmcs TpeajiaraeTcsi OCBOMTb B paMKax JaHHOU
JOTIOJIHUTENIBHOM TPOrpaMMbl  TUCHMIUIMHY «(pu3uka» (yriiyOJeHHBI ypOBEHB) U
obecnieunTh  YJIOBJIETBOPEHHWE  HWHIMBUAYAJIBbHBIX  3alpoCcOB  OOyYarolIUXCS.
[IpencraBnenne maTtepuana OCYUISCTBISETCS HAa OCHOBE JEMOHCTpALUU (PU3HMUYECKUX



HKCIIEPUMEHTOB C M3JOKEHHEM TEOPETUYECKUX BOIPOCOB OTPAXKAIOUIUX CYTh
paccmaTpuBaeMbIX (PU3NYECKUX sBIEHUU. TakoWl MOAXOA CHOCOOCTBYET, Hapsiay C
pPOCTOM MO3HABATEIBHOW aKTUBHOCTU y4YaluXcs, 00Jiee MOTHOMY BOCIPUATHIO 3HAHUM,
COBEpIIECHCTBOBAHUIO YMEHUH, NPUOOPETEHHUIO HABBIKOB pPabOTBl C (PU3NYECKUM
000py/I0BaHHUEM.

JlemoHCTpUpyeMble (PU3MUECKHE OMBITHI LEIECO00pa3HO COYETaTh C PEIICHUEM
MPaKTUYECKUX 3a7aHuil B opMe 3aj1ay NpoOIEeMHOI0 XapaKTepa WM TeCTOB. Y POBEHb
CJIOHOCTH 33JaHUN M UX KOJUYECTBO YCTAHABIMBAETCS B 3aBUCHUMOCTH OT COCTaBa U
YPOBHS TIOJTOTOBKM O00y4YaeMbIX IO MaTeMaTHYeCKUM U €CTECTBEHHOHAYYHBIM
TUCIUTUTMHAM.

YpoBeHb MOHMMaHUA (PU3MYECKUX SABJICHUHA BO MHOIOM  3aBUCUT  OT
c(OpPMHPOBAHHOCTH MATEMAaTUYECKOI0 M  JIOTUYECKOro MbluuieHuil. OOyuyeHue
MaTeMaTUKe 3aKiaJbIBacT (QyHAaMEHT s (QOpPMUPOBAHMS HABBIKOB YMCTBEHHOM
NEeSTENbHOCTU:  MPOBOJWTh  aHAJW3, CpaBHEHUE, KiIaccuPukanuoo  OOBEKTOB,
yCTaHABIMUBATh  MPUYUHHO-CJCACTBEHHBIE  CBSI3U,  BBIABISATH  3aKOHOMEPHOCTH,
BBICTPANBATh JIOTUYECKHE IIETIOYKH.

Takxum oOpa3zoM, AOMONTHHUTENbHAS 001epa3BUBaloIIas MporpaMMa HalpaBJieHa Ha
pa3BUTHE TPEANPOPECCUOHAIBHBIX KOMIIETCHIIMM, MPOJUKTOBAHHBIX COBPEMEHHBIMU
ycnoBusiMH oOmiecTBa. OUeBHUIHO, YTO MPUOPUTETOM JIBUXKEHUSI HAYYHO-TEXHUYECKOTO
nporpecca SBISETCS CO3JaHUE MOCTUHIYCTpUAJIbHOTO oOluiecTBa. B 3Toil cBsi3u Bes
IPOU3BOJICTBEHHAS JESATEIbHOCTh YEJIOBEKA Yepe3 JOCTUIKEHUS €CTECTBEHHBIX HayK He
JOJDKHA OKa3blBaThb BpPEJHOE BIUSHUE Ha OKpyXkaromyro cpeny. Hamnpasnenue
(penepanbHOll mOMUTUKKM B cdepe AETCKUX TexHomapkoB «KBaHTOpuym» uepes
YCKOPEHHOE TEXHHUYECKOe pa3BUTHE JeTed U peanu3alus HayYHO-TEXHUYECKOTO
HNOTEHIMalIa POCCUNCKON MOJIOAEKU CIIOCOOCTBYET BBIIIOJIHEHUIO 3TOM 3a7auu. 3aHATHS
B CHCTEMax TEXHONApKOB MO3BOJIAIOT 00ECHEUYUTh aKaJeMHUYECKYI0 MOOMIBHOCTh WUIIU
BO3MOKHOCTh TOJJIEP)KUBaTh M30paHHOE HAINpaBICHUE OOpa30BaHUS, TEM CaMbIM
CIOCOOCTBYET CO3HATEIBHOM MPOGECCUOHAIBHON OPUEHTAIIMH O0YyJarOITHXCS.

OTinunTeIbHbIE 0COOEHHOCTH MPOTPAMMBI

[Iporpamma mpenmnonaraetT padoTy OOYYarONIUXCS COBMECTHO C IIPEIoIaBaTeieM
[0 TPOBEACHUIO (PU3MYCCKUX SKCIEPUMEHTOB, BBISIBJICHHUIO CYIIHOCTH (U3UYCCKHX
SIBICHUM, TIOHUMAHWIO TPAHUI] NMPUMECHUMOCTH HAIIMX 3HAHWUW. Takas MOCTaHOBKA
BOoIlpoca OOyYEeHHS ¥ BOCHHUTAaHUS II03BOJIIET C OJHOM CTOPOHBI PACIIMPUTH
WHJMBUYaJbHOE TOJIE JESATEIBHOCTH KaXXJI0ro pebeHka, C APYrod CTOPOHBI YYHUT
paboTaTh B KOJJISKTUBE; MO3BOJIICT PACKPHITh TBOPUYCCKUMA MOTEHIIHAII 00YUYaIOIMUXCs B
00JJacCTH €CTECTBCHHBIX HAyK M MaTeMaTHKH, a TaKKe COJCHCTBOBaTh B HX
po¢eCCHOHATTEHOM CaMOOIIPE/ICTICHHUH.

IHeparornuyeckasi neaecoo0pa3sHoOCTb

B mpomecce oOydeHus ocymiecTBisieTcsi (GOpPMHPOBAHWE CHUCTEMBbI 3HAHUU 00
00X (HU3NIECKUX 3aKOHOMEPHOCTAX M TEOPHIX, HOPMUPOBAHUE YMEHUI UCCIIETOBATh
U aHaIM3UPOBaTh pa3HOOOpa3Hble (PuU3NUecKue SBJICHUS, TOUCKA HEOOXOIUMOM
uH(popManu, 0OOBACHITh NPUHITUIIBI pa0OTHI U XapaKTEPUCTUKU TPUOOPOB U YCTPOMCTB,
OOBSICHSITH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB € reo(U3MYECKUMU SIBICHUSAMU,
OBJIaJICHNE YMEHHSIMHU BBIJIBUTATh THIOTE3bl HA OCHOBE 3HAHHS OCHOBOIIOJATAFOIINX



(u3nUeCcKNX 3aKOHOMEPHOCTEH, MpPOBEPATh HUX SKCIEPUMEHTAJbHBIMH CPEICTBAMM,
GopMynupyss Uedb  HMCCIEIOBaHUS; OBJAJCHHE METOJAaMU  CaMOCTOATEIbHOTO
IUIAHUPOBAHUS W TMPOBEJACHUS (PU3MYECKUX HKCICPUMEHTOB, ONMCAHUSA M aHalu3a
MOJIYYeHHOU U3MEPUTEbHON MH(OpPMAIK, ONPEEICHUS JOCTOBEPHOCTH MOIYYEHHOTO
pe3yJbTara.

Anpecat nporpammbl: ety 10 — 13 ner

O0beM U CPOK 0CBOCHMS POrPAMMBI, PEKUM 3aHATHI

Ilepuon [IponomxurenpsHocTh | Kon-Bo Kon-Bo | Kon-Bo | Kos-Bo
3aHATHUS 3aHATHI B | 4aCOB B | HEJIEJb | 4acOB
HEJCNI0 | HeJIeIIo BCETO

4 mecsua, 24 2 44 18 12 94
1-e

HOJIYTOANe

4 mecsua, 24 2 44 18 72 94
2 —¢

HOJIYTONE

®opma o0yueHust
®opma 00ydeHHs — OuYHas, C IPUMEHEHHEM OJJIEKTPOHHOTO OOydYeHHUs W
JUCTaHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH (IIpU HEOOXOJUMOCTH ).

@opMbI OpraHu3anum 00pa3oBaTeJTbHOI0 Mpouecca

1. JlemMoHcTpalmoHHBIE (U3MYECKHE OSKCIIEPUMEHTH B (Gopme ¢GpOHTAUIHHOM
1a60paTopHOI PabOTHI.

2. HabmroieHus u uccienoBaTeIbCKUE ONBITHI 00YYarOITNXCS.

3. IlpakTryeckue padbOTHI.

4. Opranu3aioOHHO-/1€STeIbHOCTHBIE UTPHI.

esu 1 3a1a4n NPOrpaMmbI
Hear mnporpammbl: Pa3Butue y 00ydaronmuxcst JOTHYECKOTO MBIIUICHHUS,
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH 3a CUET yriyOJIeH s, pacIIMPEHUs U CUCTEMAaTU3alluU
(¢u3nyecKknx 3HaHUM, COBEPIICHCTBOBAHUE UMEIOIIETOCS U PUOOPETEHHE HOBOT'O OIIBITa
MO3HABATENbHOM 1eATeIbHOCTH, MPO(PECCUOHATIBHOTO CAMOOTIPEACTICHUSI.

3agaum NporpaMmabl:

IIpeameTHbIE:
- C1oco0CTBOBATH (hOPMUPOBAHUIO CUCTEMBI 3HAHUH 110 (hHU3HUKE;
- 0OOy4YuTh HaBBIKAM aHaN3a (PU3UYECKUX SBJICHUN, TUITAHUPOBAHUS U TIPOBEICHUS
(bU3NYECKUX DKCIIEPUMEHTOB, aHAJIM3a TOJIYYCHHOW H3MEpHUTEIbHONW HHOOpMAIUU |
ONPEJICJICHUS UX JOCTOBEPHOCTH.



MertanpeaMeTHbIe:

- YMeHHEe paboTaTb B COCTaB€ TpPYIIbl, YMEHHE MNPOJYKTUBHO OOIIATHCA U
B3aMMOJIECTBOBATh B IMPOIIECCE COBMECTHOM AESATENBHOCTH ISl JOCTHXKEHUs OO0IIei
LeIy,;

- CHocOOCTBOBaTh  pa3BUTUIO  HABBIKOB  IO3HABATENbHOH,  y4ueOHO-
UCCIIE0BATEIbCKON NEATEIBHOCTH;

JIMUHOCTHBIE:

- crmocoOCcTBOBaTh  ()OPMUPOBAHUIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKH,

- CII0COOCTBOBATH Pa3BUTHIO OTBETCTBECHHOCTH, T0O0pOCOBECTHOCTH,
CaMOCTOSITEJILHOCTH U COIIMAJIbHOCTH.

VUEBHBIN ITJIAH
Ne | Ha3Banue pa3zzgena, 0110ka, KonnuectBo yacos DopmbI
/T | MOYJISt Bcero | Teopus | [IpakTrka | KOHTpOJIA
DKCIEpUMEHTAIbHBIC
HUCCIIeA0OBaHUs [IpakTryeckue
1. 8 ) 18 6 12 P
MEXaHUYECKUX SIBJICHUN 3aJIaHus
MOCTYTATEIHHOTO JBUKESHUS
OMBITHI 110 U3yYESHHIO -
o AKTHYECCKUE
2. | MEXaHUYECKUX SBJICHUM 18 6 12 P
3aJaHusA
BpaIaTeIbHOTO JBKCHUS
OMBITHI 110 U3yYESHHIO -
o AKTHYECKUEC
3. | MEXaHMYECKHUX SIBJICHUU B 18 6 12 P
3aJaHUs
razax u KUIKOCTIX
DKCIepUMEHTaIbHbIC
HUCCIIea0BaHus [IpakTnueckue
4, 8 18 4 14 P
AIEKTPUUYECKHUX MPOIECCOB U 3a/1aHKs
SIBIICHUI
5 OnpITl 1O  HU3YYEHHUIO 18 5 13 [IpakTuueckue
" | MAarHUTHBIX SIBJICHUM 3a/1aHKs
DKCIepUMEHTaIbHbIC
HCCIICI0BAaHU IIpakTnueckue
6. y 18 5 13 P
MEXaHUYECKUX KOJICOaHHH U 3aj1aHus
BOJTH
OnpITl 1O  HU3YYEHHUIO
. o IIpaxTHueckue
7. |sBaeHwil  reomerpuueckoii | 18 6 12
3aJaHUs
OTITUKH
8 OneiThl MO U3YYEHUIO 18 4 14 [MpakTryeckue
" | BOJTHOBBIX SIBJICHUI B OIITHKE 3a/1aHus
Hroro 144 42 102 Tect




COJIEPKAHUE

HaumenoBanns PA3JIEJIA / Tembl / | Becero | JleMOHCTpAIMOHHBIN ¢puznveckuii | IlpakTn-
KPaTKoe co/iepsKaHne TeMbl YacoB | IKCHEPUMEHT KAK OCHOBA H3JIOKEHHS | YeCKHe
Ne TeOpeTHYeCKUX NpecTaBIeHn 3aIaHuA
(komuec
TBO)
IKcnepuMeHTaJbHbIe 18
1 HCCJICA0OBAHUA MEXAaHUYECCKHUX
" | ABeHmii NMOCTYNATEIbHOTO
ABUKCHUA
Beenenue B MexaHuky. IIpocTpancTso u OnpITer:
Bpemsi. OCHOBHBIC ONPEACICHUS 1 - U3MEpEeHHeE JINHEWHBIX pa3MepoB
NPUHIUATEI MexaHuku. CUcTeMa oTcUera. Pa3IMYHBIX TN (JUIMHA, NIMPHHA,
Enuauip! QU3HUECKuX BETHYKH. BBICOTa O0BEKTA, JNTHHA OKPY)KHOCTH
Uzmepenust pu3ndeckux BENUYHUH U WIMHAPHYECKOr0 MIPeAMETa, THaMeTp
00paboTKa U3MepeHHii. TOHKOH MTPOBOJIOKH U3MEPHUTEILHBIMU
YCTPOWCTBAMH C pa3HBIM MacIITaboM
(JIMHEKY, pyIeTKY, IMTaHTeHIUPKYJTb,
MHKPOMETD);
- OIIpe/eNIeHre TUTOIA T TIIOCKIX
buryp npaBuILHON U HEMTPABUIBHON
1.1 g | bopwes
- ompezenieHne 00HEMOB Pa3TMIHBIX
TeIT;
- oTIpezieTieHne TOpU30HTa (OTBEC,
YpOBEHb) U U3MEPEHHE YTIIOB;
-TIOHSITHS TPUTOHOMETPHH (CHHYC,
KOCHHYC, TAaHT'€HC);
- OTIpezIeTICHHE MACCHI Tel
B3BCIIMBAaHUEM (BECHI);
- I3MEPEHNEe BPEMEHU Pa3InIHBIMU
MeToJamMu (BOJSHBIE Yachl, IIECOYHBIC
Yachl, MyJbC, MAsITHAKH, METPOHOM,
CEKYHJIOME))
KunemaTuka nocTrynareJibHOro OMNBITHL:
ABU:KeHHsl. MaTepuanbHas TOYKa, TENO. - Ompenenenue KoopauHaT. Teno
Cucremsl orcuéra. CreneHn CBOOOIBI. oTcyeTa.
Tpaekropus. I1yts. [lepemerenue. - OIPENEICHUIO TyTH U NEPEMEIICHHUS;
Ckopoctb. Yckopenue. PaBHomepHoe - PABHOMEPHOE U PABHOYCKOPEHHOE
1.2 | nBmwxenue. PapHONEpeMeHHOE IBIKEHHE. 3 JIBYDKCHMS, 4
[IpeoOpazoBanus ['anmnes. J{prmxeHue - IBUKEHUE TEJ B TIOJIE CHUTBI TATOTEHHS
TeI TIOJ] IEHCTBUEM MPUTSDKEHUS K 3eMite. (cBOoOOOHOE TTATCHHE TEM (CITMYCTHBIN
KOPOOOK U JINCTOK MIPSMOYTOJILHBIN ),
OpOCOK Tena BEpTUKAIBLHO BBEPX U MO
YTJIOM K TOPHU30HTY)
JMHAMHAKA MATEPUAIBLHOMH TOYKH OnbITeI:
(MOCTYNATEJBLHOr0 IBHKEHHSI TBEPAOTO - uneptHocTH Ten (I1epBbiii 3aKon
TeJa) HrroToHa);
IMepBbiii 3akon HptoToHa. MHepiuaibHbie - B3aumMozericteus ten (Bropoit u
1.3 | cucremsl orcuéra. Macca. Cuia. 3 Tperuii 3axonbl HptoTOHA); 4

Hmnynbe (KOMMYecTBO ABUKEHUS).
Bropoii 3axon Hetorona (IIpunnun
MPUYMHHOCTH KJIACCUYECKOW MEXaHHUKH).
Tpernii 3akoH HproToHA.

- CJIOKCHHUA CHJI




Cuusl B mpupope.

Cuel Tpenus. BHenrHee 1 BHyTpeHHee
Tpenue. Cuibl TpEHUS MTOKOSI 1
ckonbxerusa. Koaddunuent tpeHus.
Cuia TpeHHus KaueHHsl.

OMBITHI:

- IEMOHCTpaIUs TPEHUS TTOKOS,
CKOJIbXKCHHM S, KAUCHHS.

- B3BEIINBAHUE TEa B IIOKOE U
JIBYKEHUH

L4 3aKkoH BCceMHpPHOTo TArorenus. Cuia 3 - TAJICHHE KPYKKOB U3 OyMaru u
TspKecTH. Bec Tema. HeBecomocTs. MerTasina (oposHb U BMECTE)

Cunel ynipyroctu. 3akoH ['yka. - [ICPErpy3KH 1 HEBECOMOCTD,

- CWIBI YIIPYTOCTH;

- TUHAMOMETD.
Pabora u 3neprusi. Mexanuueckas OIBITHI:
pabota. [Tonstre 00 35eMeHTaPHOMN - 110 ONPECIICHUI0 MEXaHUICCKOM
pabote. MoIHOCTh. DHEPrust Kak paboTHI;

15 (bYyHKITUS] COCTOSTHUSI CUCTEMBI. 3 - 110 OIIEHKE KMHETHIECKOU SHEpruu;
Kunerndeckast sHepTHst — SHEPrUs - 110 OTIPEAENICHUIO TTOTEHITUATHHON
nerokeHus. [loTeHnmanbHas sHeprus — SHEPTUH B CIydasx Pa3HbIX BUJIOB
sHeprus B3auMoaeHcTBUs. CBSI3b MEXITY B3aMMOJICHCTBUS: TPaBUTALIMSI, YIIPYTHX
W3MEHEHHNEM YHEPTUH U PaOOTOM. CHIL
3aKkoHBI COXpaHEHUA MOCTYNATEJIbHOIO OnpITer:

JTBUKEHUS. - oTpezieNieHne [EHTPa Macc;
3aKkoH coxpaHeHHs UMITyibca. LlerTp - pEaKTHBHOE IBHKEHHE;
Macc. yPaBHeHHe JIBUXKEHUS TEII C - IIPOCTBIC MCXaHU3MBbI: BJIOK, BOpPOT,
MepeMeHHON Macchl. PeakTuBHOE TOJIMCIIACT, PbIYAr, BUHT APXHMeENA.
16 |/BHKeHue. 3 - ynap aOCOJIOTHO yIIPYTHH U
' 3aKOH COXpaHEHUS MEXaHUIECKOM HEyNpyruu
sHepruu. uccunamus s1epruu. [IpocTeie
MexaHnu3Mbl. KoaddumenT moae3Horo
JEICTBUSL.
AOCOIIOTHO yIIpyTud yaap. AOGCOIIOTHO
HEYIpyruu ynap.
OnbITHI o u3ydyenmio | 18
2. | MEXaHHUYECKHUX SIBJICHU
BPaAalIaTCJIbHOI0 IBHKCHUSA
KunemaTuka BpamareJbHOro OMNBITHL:
JBHsKeHMsl. YTOJ] ITOBOpOTa. YTioBas - BpalleHue Te Pa3InIHoN (HOpMEI;
CKOPOCTB U €€ CBSI3b C JIMHEUHOU - IBUKEHHUE TeNla BO BpallaroIiencs
2.1 | ckopocTtbio. PaBHOIIEpEeMeHHOE 2 CHUCTEME;
BpalieHue. YTIIOBOe YCKOPEHHUE H ero
CBSI3b C YCKOPEHUEM. Y paBHEHHS
BpAIAaTEIbHOTO JIBHKCHHSL.
MexaHuka TBepaOro TeJa. OneIThL:
AbGcomoTHO TBEpIOE Teno. MOMeHT - BpalleHue CTEePKHS C TPy3aMH Ha

2.2 | naepunn. MomeHT cuiibl. MOMeHT 4 KOHLIaX (MOMEHT MHEPLUH, MOMEHT
umnynbca. OCHOBHOHM 3aKOH JTUHAMUKU CHJTBI);

BpAIIATENhHOTO JIBHKEHHSI.

MoOMEeHTBI CHJI B IPUPOJIE. OnbITeI:

MowmeHT cuiibl TpeHus. MOMEHT CUJIbI - AEMOHCTpallis TPCHUA IIOKOA,
TPEHUS TIOKOS, CKONbXeHus. . [lepenaua CKOJIBXKCHHUS.

BpallaTeIbHOrO MOMEHTA B - B3BCIINBAHUE TCJIa B ITIOKOEC U

2.3 | MEXaHMYECKUX CUCTEMAX, IBUTATENSX, 4 JIBUKECHUH,

ABTOMOOMJISIX M T.J. - IIpaBUJIO pbIvara, BEChl;
BpaiiieHune miaHert, 3B€3/1, TaIAaKTHK. - ABHIKCHHUE TeNa BO BPAILAIOMICHCS
JIBU>xeHue Tel BO Bpallaolencs cucreme, yckopenne Kopuonmca;
cucreme. LIMKIIOHBI, yparaHel, CMEPYH. - MasTHHK DyKo

2.4 | PaboTa u 3Heprusi BpalaTeJbHOI0 4 OIBITHL:




asuxkenus. [lonstue o0 3meMeHTapHOM
pabote npu BpaliaTeIbHOM JIBHKEHHU.
I'eomerpuueckuit cMbIca paboOTHI.
Mournocts. Kunernueckas aneprus
(sHEprHs ABMKEHHMS) BPAILIATEIBHOTO
JIBAKEHUSL.

- TI0 OMPEIETICHUIO MEXaHUIECKOI
paboTsr;

- TI0 OIICHKE KHHETHYECKOW YHEPTUn
BpAIICHNUS;

- CKaThIBaHHE TEJI 110 HAKJIOHHOM
IUIOCKOCTH C Pa3HbIM MOMEHTOM
VHEpLUH;

3aKoHBI COXpaHEHHS BPAIIATEIHLHOIO
JABHKEHUSI.

3aKOH COXpaHCHUA MOMCHTA UMITYJIbCA.
CoOojanbie ocH. ['upockorr.

OMNBITHL:

- 3aKOH COXpPaHCHUS MOMCHTA
KOJIMYECTBA IBHIKCHUS,

- CBOOOHBIC OCH;

25 . 4 .
I'mpockonnueckuit 3¢ dexr. [Ipumenenune - TUPOCKOIl YPaBHOBELICHHBIN;
rupockornos. [Ipeneccust rupockorna.. - BpaIlEHHE OB,
3aK0H COXpaHEHUS MEXaHUIECKON
OHCPIruu. I[I/ICCI/IHa]_[I/ISI OHCPIruu.
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3. MEXaHHUYECCKHUX SAABJICHUH B
ra3ax m . KMaRoCTax
MexaHnka )KUAKOCTeil 1 ra3oB. OnbIThI:
Bonpocel ruapo- ¥ a3poCTATHKH. - ICICTBHE UTJIbI,
Hasnenue. J[aBiaeHue TBEpAbIX TEN. - TshKeJias ra3era; Cu(oH; BaHTY3;

3.1 JlaBneHne B )KHAKOCTSX M ra3ax. 3aKOH 8 - MaHOMETP BOJISHOM,

[Tackans. 3aBUCHMOCTD JTaBIEHUS OT - YCIIOBHS TJIAaBAHUS TET,

BBICOTHI CTOJI0A T'a3a MIIH KHUJIKOCTH. - KapTEe3MaHCKUI BOJONIA3;

3akoH ApxuMmena. Y CIIOBHS TUTABaHUS - TEIJIOBOM a3pocTar.

Ten. AspocraTHKa.

MexaHnKa :KUAKOCTel 1 ra3os. OnbIThI:

Bonpocsl ruapo- 1 a3poIMHAMMKH. - COCYJ C OTBEPCTUAMHU;

Jluans Toka. TpyOka ToKa. - IIAPUK B ITIOTOKE BO3/1yXa;
CranuoHapHoOe TeUCHUE KUAKOCTH. - PSKUMBI TCUCHUS;

VYpaBHeHue bepHyuH U CleACTBUS U3 - MaICHUE BpalIaroMIEerocs HUIMHAPA;

3.2 | Hero. @opmyna Toppuuemin. BszkocTs 10 - IOBEJICHNE JINCTOB B ITIOTOKE BO3yXa
(cumet BHYyTpeHHETO TpeHus). Popmyrna - BOZOCTPYWHBIN HacoC
Ilyazeiins. JlamuHapHBIA 1
TypOyJIEHTHBINA PEKUM TCUECHUSI.

JIBI>KEHHE TeN B KUIKOCTH UJIM Tas3e.
ITonpémuas cuna.
IKCNePUMEHTAIbHbIE 18
4. | HccJIeA0BaAHUA INIEKTPUIECCKHUX
NMPOUECCOB U SIBJICHUI
DJIeKTpPUYecKoe 1oJe B BAKyyMe. OneITHL:
JMCKPETHOCTD 3MEKTPUYECKOro 3apsija. - JIBa BUJIA JIEKTPUYECTBA U CUIIOBOE
3aKOH COXPaHEHHUS AIIEKTPUIECKOTO JelicTBHE 3apsIoB (JIeTaroliast BaTKa;
3apsga. 3akoH Kynona. Dnekrpudeckoe - COXpaHEHUeE 1. 3apsia;

4.1 | none. HanpspkeHHOCTD 3JIEKTPUYECKOTO 4 - NeKTpu3anus (CoO3AaHue 3apsaaa depes

nosst. PaGota cuit anekTpuyeckoro moisl. BIIMSIHUE);
[orenuunan mos. - aNeKTpodopHas MAIIHMHA,;
- BU3yaJIU3alys 3JIEKTPHUUECKOT O TIOJIS;
- Pa3HOCTh NOTEHIIMAJIOB;
DJIeKTpHYecKoe MoJie B TUIJIeKTPHKAX. OneIThL:
CBoOOHBIE 1 CBSI3aHHBIE 3apsi/Ibl B - BIIUSTHUE CPEJIbl HA COXPAHHOCTh
9o | AMIJEKTpHKaX. ONEKTPUYECKUH JUIOINb. 4 3apa/a;

BexTop nonspuzauuu. [usnekrpuueckas
MIPOHUIIAEMOCTh. BEKTOp 371eKTpUUECKOro
cMmernienusi. CBsi3b BEKTOPOB

- BJIMSAHUC TTOJISL AUBJICKTPUKA Ha
IMMOKa3aHus 3JICKTPOMETpPA,
- QJICKTpHU3alus NJUDJICKTPUKA,




DJICKTPHUYCCKOI0 CMCIUICHM A,
HaMps’)KCHHOCTU TTOJIA M IMOJIApHU3alnH.

IIpoBOIHUKH B 3JIEKTPHYECKOM IOJIE.
PaBHOBecue 3apsA10B Ha MPOBOAHUKE.
HamnpskeHHOCTD 371eKTpUYEecKOoro Mmoss
BHYTPH U BOJIM3H MOBEPXHOCTH
3apsSKEHHOTO NMPOBOHMKA.

OMBITHI:

- 3JIEKTpU3aLUS TPOBOJHUKOB;

- IOTEHIIMAJ 3apsYKEHHOI0 MPOBOJHUKA;
- DJIEKTPUYECKU BETED;

- mumuHap Dapajes;

43 Pacrnipenenenue anekTpuyeckux 3apsiioB 4 - 3JIEKTPOEMKOCTb;
Ha IIOBEPXHOCTHU. DINEKTPOEMKOCTb - KOH/IEHCATOP.
YECAUHCHHOI'O IIPOBOJHHKA. Bzaumnas
€MKOCTb IBYX IIPOBOJHUKOB.
Konpencatopsl. Dneprus
3JIEKTpOocTaTHIeCcKOro mojst. OobeMHast
IIJIOTHOCTH 3HEPTHH.
3aKoHBI MOCTOSTHHOI'0 TOKA. OIBITHL:
Cuna ¥ TJIOTHOCTH TOKa. Y CJIOBUA - DIIEKTPUIECKUI MasTHHK;
CyliecTBOBaHus Toka. CTOPOHHUE CUJIBI. - KapToeIbHOE JIIEKTPUIECTBO,
OnexTponBwxkymas cuia. Hanpsokenue. AKKyMYJISITODBI;
ConpotusieHue NpoBoAHMKa. 3akoH Oma - 3aKoH OMa;
4.4 | st OTHOPOIHOTO yJIacTKa IEMH U IS 6 - COIPOTUBIIEHUE TPOBOJHUKOB;
HEOTHOPOTHOT'O yJacTKa IIenr. 3aKOH - 3aBUCUMOCTb COIPOTUBIICHUS OT
Owma st 3amMKHyTOH T1enu. [IpaBmia TEMITIEPATYPHI;
Kupxroda. - COCUHEHUS IPOBOIHUKOB;
PaGora 1 MomHoOCTh TOKa. 3aKOH - TOKH B Pa3JIMYHBIX Cpeax;
Hxoyns-Jlenua - 3JIGKTPUUECKHUE LIENU C JIAMIIOYKaMH
s | ONBITHI M0 H3YYeHHI0 18
" | MArHUTHBIX ABJIEHHH
MarHuTHOe MoJie MOCTOSTHHBIX TOKOB. OnbIThI:
IIpupona MarHuTHBIX sIBIEHUNA. BekTop - OIBIT DpcTeia CHIIOBOTO NSHCTBUS HA
MarHUTHOM MHIYKIWHU. 3aKOH AMIiepa. MarHUTHYIO CTPEJIKY;
51 MarnauTHOe B3aumojielicTeue. BuxpeBoit 4 - B3aMMOJIECTBHE TOKOB;
XapaKkTep MarHUTHOTO mofst. JImann - B3aMOZEHCTBHE MOCTOSTHHBIX
MarHUTHOW WHAYKIWNK. MarauTHOE Toe MOJTKOBOOOPA3HBIX MarHHUTOB;
ITOCTOSTHHOT'O MarHuTa (MarHUTHON - BU3yaJIM3aI¥isl MAarHUTHBIX TIOJIEH;
CTPEIIKH), COJICHOMIA. - MAaTHATHOE TT0JIC 3EMITH.
JBU:KeHHe 3apsSKeHHBIX YacTHI[ B OMNBITHL:
MArHUTHOM IOJI€. - KpyroBO€ JIBIKEHIE TTOTIIIABKA B
JeiicTBre MarHUTHOTO TIOJIS HA COCY/I€ C DTIEKTPOIIMTOM B MarHUTHOM
5.2 | mmxymmiics 3apsan. Cuma JlopeHna. 2 ToIe;
[puHIHT ASHCTBUS MKITHYECKIX - OTKIIOHEHHE TOYKH Ha dKpaHe
yCKOpHUTENei 3apspKeHHBIX YaCTHII. ocuuiuorpada MarHuToM;
- IBUKEHHE UICKPOBOTO pa3psizia
JeiicTBUe MArHMTHOIO TOJS  Ha OnBbITHL:
NPOBOJAHUK € TOKOM. - IelcTBHE CHIIBI AMITEpa Ha y4acTOK
Cuna Amnepa. [IpaBumo neBoil pyku. MPOBOZA C TOKOM;
[IpoBOHUK ¢ TOKOM B MATHUTHOM TIOJIE. - KOHTYpP C TOKOM B MarHATHOM ITOJIe
5.3 | KoHTyp ¢ TOKOM B MarHATHOE TIOJIE. 4 OJTHOPOJTHOM W HEOIAHOPOIHOM;

MarauTHBI MOMEHT KOHTYpa C TOKOM.
MarnuTtHbi 10TOK. PaborTa,
coBepIaeMasi Ipy NepeMeneHIH
ITPOBOJIHUKA C TOKOM B MATHUTHOE TIOJIE.

- JIIEKTPOMOTOP




DJIeKTPOMATrHUTHASI MHAYKIHSL.
SIBneHre 3NeKTPOMarHuTHOW MHAYKIUH.
OnsiTel @apagesd. DIeKTpOABIIKYILAL
cwia uHAyKIuu. 3akoH Papanesd. 3aKoH
Jlenua. 3aKoH 3JE€KTPOMarHUTHON
unnykiuu. Hpupona 9/1C

OnBbITHL:

- onbiThl Papanes (0e3 cepeYHUKOB);
- OIIBIT C KAaTYILIKOW, MMEIOIIeH
OouduIsIpHYI0 HAMOTKY POBOJIA;

- BO3HHUKHOBEHHUE 3JIEKTPOMarHUTHOH
WHIYKIIUY B MATHUTHOM T10JI€ 3eMJIH;

54 3JIEKTPOMAarHUTHOW MHIYKIUU. SIBiIeHne 4 - TEHEPATOP IEKTPUUECKOIO TOKA;
caMOMHIYKIUH. HIyKTHBHOCTD - MHAYKIIMOHHBIE TOKU B CIIJIOIIHOM
(ko3 PHUIHEHT CAMOMHTYKIIMN) KOHTYpA. MIPOBOJTHUKE;
HNunyxtuBHOCTH coneHouaa. DC - IEMOHCTpAlUs B3aUMHON UHIYKLINH;
CaMOMHIYKIIUH. DHEPrHs MarHUTHOTO - IGMOHCTpAIHs CAMOWHIYKIIHH.
oJIsl.
MarnuTHOe 1oJie B BellecTBe. OnBITHL:
Hamarnunumsanue cpen. [lpupona - onbIThl Papazes c HPUMEHEHU EM
HaMarHUYUBaHus. MoJIeKyIsIpHBIE U CEep/ICYHUKOB;
IMOBEPXHOCTHBIE TOKU. BekTop - IEMOHCTpAIIUsl OCTaTOYHOMN
HaMarHWYUBaHUs. BekTop MarHuTHON HaMarHHYeHHOCTH;
WHIYKIUUA. MarHuTHas - ISMOHCTpAIIHsI BUJIOB MarHETHKOB;
5.5 | BocmpuuMuuBOCTH. MarHuTHast 4 - BIIMSIHUE TEMITepaTyphl HA MAaTHUTHBIC
MpoHHIIaeMOcTh. DeppoMarHeTuky. CBOMCTBa MaTepHalioB;
KpuBble HaMarHu4MBaHusi. MarHuTHbINA
rucrepesuc. OcraTouHoe
HamaranuuBanue. KosprutueHas cuia.
Touka Kropu. ®eppurtsl. IIpumenenue
MarHUTHBIX MaTEpUAJIOB.
6. | DkcmepuMMeHTATbHBIE 18
HCCJIECA0OBAHUA MEXAaHHUYECCKHUX
K0JIeOAHUI U BOJIH
6.1 | MexaHuuecKue KojiedaHusl. 2 OMnBITHL:
KonebarensHoe nBIKEHUE. - TapMOHHUYECKHE CBOOOIHBIC
Hezaryxartomie cBoOOIHBIC KOICOAHHUS. KOJICOaHMS;
l"apmonndeckue KonebaHus. AMIUIHTY/A, - CBS3b BpAIICHUS C KOJIEOAaHUSIMU IPH
(haza, gacrora, mepuoa KojaeOaHuH. TTOMOIITH TEHEBOU MTPOCKITUH;
I'paduky rapMOHMIECKHX KOICOAHMIA. - BpeMEHHasI pa3BepTKa KoJeOaHmit
6.2 | Mexann4yeckue Kojie0aHusi. YpaBHEHHE 2 OIBITHI:
TapMOHHYECKIX KoJieOaHuil. DHEprus - MaTeMaTHYECKUI MasTHUK,
rapMOHHYECKUX KoJieOaHUH. MasiTHUKH - IPY>KUHHBIA MasiTHUK,
(MaTemMaTHYECKHH, GU3HIECKUH, - pU3HYECKU MasSTHUK;
TIPYKUHHBIN).
6.3 | CioxeHue rapMOHHYECKUX KOJIeOanmii 2 OnbIThI:
OTHOT0 HATIPABJICHUS. - MEXaHHYECKOE CIIOKEHUE KoJIebaHni
Cas3b KONeOaHUH C IBUKEHUEM TI0 OJTHOTO HATIpPaBIICHUS,
okpyxxHOCTH. ClOXKeHrEe KONTeOaH i - TIoITy4eHue ONEeHHIA;
OJTHOT'O HATIPABIICHHS U OTMHAKOBOI
yactoTel. CloxeHne KonedbaHni
OJIMHAKOBOT'O HAIIPABIIEHHSI C OITU3KUMU
gactoramu (buenwnst). Yacrora OneHu.
6.4 | CnoxeHre rapMOHUYECKUX KOJIeOaHuii 2 OnbITHI:
neprneHANKYJISPHBIX HATIPABJIEHUIA. - MEXaHHYECKOE CIIOKEHUE B3aHMHO
CrnoxxeHre B3aMMHO TIEPIIeHIUKYIISIPHBIX MepIeHANKYISIPHBIX KONeOaHU
konebanuii. durypsl JInccaxy.
6.5 3aryxaromue KoJae0aHUA. 2 OneIThL:

JluccnnaTuBHOCTD peabHbBIX
KoneOaTeNnbHbIX CUCTEM. AMIUIMTY/A,
4acTOTa U NEPUOJ 3aTYXAIOIINX
konebanuil. Bpems penakcanum.

-- TADMOHUYECKHE 3aTyXAIOIIHE
KOJIe0aHus;
- BpEMEHHasl pa3BepTKa 3aTyXaroIIuX
KoJeOaHMM




6.6 Boiny:kaeHHbIe KoJIeOaHUsL. 2 OnbITHL: 4
Brenyxnaromas cuia. 3aBUCUMOCTb - BEIHY)KJICHHBIE KOIeOaHusl,
BBIHY)KJCHHBIX KOJICOAHUI OT 4aCTOTHI. - PE30HAHC,
Pe3onanc. - yacroromep @pama..
6.7 | Yopyrue BoJIHBI. 3 OnsITHL: 6
Bonnossie npoueccel. [Ipononsabie U - BOJIHOBas MallliHa 3BOPBIKIHA;
rorepeyHblie BOMHBL. OPOHT BOJIHBIL. - BOJIHOBOM MaKeT MpH TOMOLITH
YpaBHEHUE TUIOCKOM TAPMOHUYECKON PE3UHOBOIO LIHYPA;
(6erymueit) BoHbl. da3a U JJIMHA BOJHEIL. - KAMEPTOH;
BonnoBoe uncno. ®azoBasi CKOpOCTb. - BOJIHOBasl BAaHHA
Hucnepcus BonH. BoHOBOM Maker.
['pynmoBas ckopocTh U €€ CBS3b €
($ha30BOI CKOPOCTBHIO.
6.8 | BzammopeiicTBHe ynpyrux BOJIH. 3 OnbITHL: 6
KorepenTnsie BonHbl. MHTEpdhepeHnns - nHTEp(EPEHIUS TOBEPXHOCTHBIX BOJH
BoaH. Crostane BoHBL. HopMansHEIE B COCY/E C BOJIOH;
MO/JIbl. 3BYKOBBIE BOIHBI. My3bIKaIbHbIE - CTOAYME BOJHBI Ha CTPYHE;
WHCTPYMEHTBI: TyXOBBIE CTPYHHEIE, - 3ByKOBOM JTMaMa30H;
yIapHble. YIbTPa3BYK U €r0 CBOMCTBA U - OapabaH, TapenKu.
npuMeHerne. Mudbpa3Byk u ero cBOiCTBA. - CBUPEIIb, AyJI0YKa
Oddext ommepa. - CBUCTOK
- athdexr Jlortepa
OnpITHI 10 H3yYEHHIO 18
7. | ABJIEHUH reOMeTPUYECKOU
OIITUKH
doTomMeTpus. OMnBITHL:
JlBe cucTeMbl BETMUUH U €IUHUIL - (hOTOMETPHI KaK CPEACTBO
HU3MEPEHUs BUIUMOTO U3JTy4EHUSL: OIIpEENICHUs] PACCTOSIHUA 10 UCTOUYHUKA
OHepreTuyeckas CUCTeMa BEITUYMH U CBETa;
7.1 | enuHUI U3MEPEHUS JIEKTPOMArHUTHOIO 4 - JTFOKCMETP AJIsl OLIEHKU OCBEIEHHOCTH 3
n3nydeHus. BusyanpHas cucrema U YCTaHOBJICHUS 3B€3HON BEINUIHUHEI
BEJIMYMH U CAUHUL U3MEPEHHS CBETA.
[Ipubopsr st poromerpun. Ilepexoxn ot
SHEPreTUYECKON CUCTEMBI K BU3YAJIbHOM.
I'eomeTpuyeckas onTuka. OnbIThI:
OcCHOBHBIE OHATHSI [€OMETPUIECKOH - 110 IPAMOJIMHEHHOMY
7.2 | onTHKH. 3aKOHBI IPSMOJINHEHHOTO 2 pacrpoCTpaHEHHIO CBETA, OTPAKEHUIO 12
pacnpocTpaHeHHsl, OTPaXKEHUS U OT TPaHHULIBI ABYX Cpell, IPETIOMIICHUIO
MIPETOMIICHHS CBETA. Ha rPpaHHLE IBYX Cpel;
I'eomeTpuyeckasi onTuka. OneIThL:
Otpaxenue. [lonHoe BHyTpeHHEE - IOJIHOE BHYTPEHHEE OTPa’KEHUE,
oTpaxenue. XoA JIydyel B IpU3ME. CBETOBOJIBI;
BonokoHHas ONTHKA B TEXHUKE - XOJ1 Iy4eil B IPU3ME;
7.3 | (omrTm4ecKas CBSI3b) U MEIUIIMHE 4 - 1300pakeHus! B 3epKajiax IIOCKOM U 12
(aHIOCKOMHS). cheprudecKoM;
3epkaia. M306pakeHne B III0OCKOM
3epKaiie, B chepruecKoM 3epKaje.
I'eomeTpuyeckasi onTuka. OneIThL:
[Ipenomnenue. [Ipenomnenue na - XOJ] Ty4el B INH3axX coOuparomeit u
ceprueckoil TpaHmIle pa3zena AByX paccenBarollell ¢ oNpeneneHneM
7.4 | cpen. 4 (OKYCHOr0 paccCTOSTHMUS; 12

JIMH3EL, UX XapaKTCPUCTUKH. Tonxkas
JINMH3a.

- MOZCJIb I'/Ia3a, OYKHU CO C(bepI/I‘ICCKI/IMI/I
JIMH3aMU 1 HUJIMHAPUYICCKUMHA
JIMH3aMH,




I'eomeTpuyeckas onTuka.
OnTHYECKUE MHCTPYMEHTHI (TJ1a3,

nyma, ¢hoToarnmapar, IpoeKTOPEI,

MUKPOCKOII, 3pUTEIIbHAS TPYObI U

OMBITHI:

- JIyTa, MOZENb MUKPOCKOMA C
OIIPE/ICIICHUEM YBEIUUCHHUS;

- Mozenu (poToanmapara u IPOSKTOPa;

7.5 4 12
Teneckonsl). HemoctaTku onTuyecknx - MOJIETIH 3pUTENBHBIX TPYO
cucreM (abeppanun). (TeneckonoB pegpakTopoB U

pedIIEeKTOPOR) ¢ OIpeneICHHEM X
YBEIUYEHUSA
g | OMBITBI 0 H3YYEHUIO 18
. BOJIHOBBIX fIBJIEHHMH B OIITHKE
BoJsnoBasi onTuka. OIBITHI:

HNurepdepeniys caera. - bunpusma @penens;
KorepeHTHOCTH CBETOBBIX BOJIH. - 3epkana Openens,;
OnTrueckas pa3HOCTh xoaa. CrocoOs! 1 - Ompit FOHra;

HEOOXOJIMMBIE YCIIOBUS JUIS HAOIIOIeHUS - TOHKHE TIJICHKY;
uHTepdepenun ceera. MaTepdepeHtys - konblia HeroToHa;
CBETa B TOHKUX IJIEHKAX. - uarepdepomerp MaiikenbCoHa;

8.1 | HrepdepoMeTphl IBYITYYEBbIC U 4 - uarepgpepomerp Dadpu — Ilepo; 6
MHoOrony4essie. [Ipumenenus - MpUMeHeHNe nHTep(epeHIInN:
nHTEpPEpEeHIIUHN CBETa: TPOCBETIICHUE MPOCBETIICHHUE ONTHKH, 3allIATHBIE
OIITHUKH, I/IHTep(l)epeHHI/IOHHI)Ie 3HaKH, CBeTO(bI/IJ'[BTpBI, oTpaxareiu, 1
CBETO(MMIBTPHI, MPEIU3NOHHBIC T.J.

HU3MCEPEHHUA MAJIbIX nepeMemeHMﬁ,

MPOBEpKa KayeCcTBa ILTU(POBKH

IIOBEPXHOCTEN U JIp.

BoJsHoBasi onTHka. OMnBITHL:

Judpaxmms cera. [Tpuammmn - ToNTy4eHus TU(paKIuy Ha KPYTIIOM
I'totirerca-®dpenens. 3oup1 OpeHens. OTBEPCTHUH, Ha HETIPO3PAYHOM JHCKE;
3oHHas mmactuaka. Audpakmus OpeHerns - TONyYeHHS TUQPAKIIH Ha I,

Ha KPYTJIOM OTBEPCTHH M HEMPO3PavyHOM - n300pakeHne Mory4aeMoe Ha
mucke. Judpakuus OpayHrodepa Ha TG PAKIMOHHON PEIIETKE;
menu. JndpaknroHHas pemerka. - IEMOHCTPAITUS TOJIOTPaMM Ha TOHKHAX

8.2 | ludpakuus peHTTeHOBCKOTO U3ITy9ICHUSI. 4 CJIOSIX, HA TOJICTBIX CIIOSIX. 6
PeHTreHoCTpyKTYpHBINM aHAIN3
KpPHCTAIIJIOB.

Honsarure o ronorpaduu. YciaoBus
TTOJTyYeHWSI TOTOTPAPHIECKIX CHUMKOB.
I'onmorpadmus ["abopa-Dpenens (Ha
TOHKHX cliosix). ["onorpadus lenucioka
(Ha TOJICTBIX CIIOSX).
BoJsiHoBasi onTuKA. OnBbITHL:

Honspuzarms cBera. Bumsr - MEXaHWYECKHE MOJICITH BHJIOB
MTOJISIPHU3AIH CBETA. TNHEHHO TIOJISIPHU3AIIHH;
MOJISIPU30BAHHBIN CBET, ECTECTBEHHBIH, - IBOMHOE JTy4EnpeOMIICHHUE;
YaCTHYHO TOJISIPU30BAHHBIN CBET. - TONISIPOUIBI, 3aKOH Mairoca;
Crenenp nomspuzanuu. CBETOBBIE BOIHBI - OTpakeHue U IPeIoOMIIEHHEe CBETa Ha
B aHU3OTPOITHBIX cpenax. JBoitHoe TPaHUIIE pa3Jiesia ABYX HU30TPOITHBIX

g3 | ‘lydenpenoMiIeHue B KpUCTAIIAX. 3 JIMDIIEKTPUKOB, 3aKOH bprocrepa; 4

Huxpousm. Tlonsponnsr (monsipuszaTop,
aHanu3arop). 3akoH Maittoca.
OTpakeHHe U MPETOMIIEHUE CBETA Ha
CpaHUIIEe pa3liena IByX U30TPOIHBIX
JIUAJIEKTPUKOB. 3aKkoH bprocrepa.
WHnyuupoBaHHas aHU30TPONUS
ONTHYECKUX CBOMCTB. BpamieHnue
IJIOCKOCTH KOJICOaHMI MOJIIPH30BAHHOTO

- 3aBUCUMOCTb COIPOTUBIICHUS OT
TeMIIepPaTyphl;

- UHAYUHUPOBAaHUE ONTHYECKOM
AHU30TPOIUU IIPU TTOMOIIN
MEXaHUYECKOT0 HaPSKEHHUS;

- U3MEPEHNE KOHIIEHTPALMK caxapa




uznyuenus. Caxapumerp. [lonspumerp.
HckyccTBeHHast oNTHYECKask aKTHBHOCTB.
BoanoBas onTuka. OMBITHL:

Hucnepcus ceera. Pacnpocrpanenue - IOJy4eHHE CHEeKTPa MPH MOMOIIN
CBETa B M30TPOIMHBIX ONTHUYECKU TPEXTPaHHON IPU3MBI;
OJTHOPOJHBIX cpeaax. HopmanbsHast u - METOJ] CKPEUICHHBIX [TPHU3M;

8.4 | aHomainbHas aucnepcuu. JucrnepcuoHHbIe - MOZIENTb MOHOXPOMATOpa
CIEKTpabHbBIE MPUOOPHI (criekTporpad, (npusmenHoro, nudpakuoHHAS
CIIEKTPOCKOII, MOHOXPOMATOD). pernierka);

- IOJTy4EHHE CIEKTPa OT JaJIeKOro
TOYEYHOT'0 MICTOYHHKA (3BE3/bI) .
BosanoBasi onTuka. OIBITHL:

Hornomenue cBera. Pacipoctpanenne - TIOTJIOLIEHUE CBETa PAaCTBOPaMH
CBETa B OJIHOPOJIHOM CPEJE CIOKHOI0 (3aBUCUMOCTH OT JITUHBI BOJTHBL,
cocraBa. 3akoH byrepa-JlambepTa-bepa. KOHITEHTPAIH U TOJIIUHEI);
CenekTUBHBIN XapakTep 3aBUCUMOCTH - JINHENYaThIi CIIEKTP aTOMAapHOro rasa;

85 KO3((UIUEHTA TTOTJIOIICHHUS OT JIJTHHBI - TI0JIOCAThIN CIEKTP MOJIEKYJISPHOTO
BOJIHBI CBETa. BUJIbI CIIEKTPOB rasa;

MOTJIONIEHUSI: TUHEWYAThIHN, MTOJI0CaThIMI,

cruIomHOM. Mcnonb30BaHuE MOTJIOIEHUS

CBETa B pa3JINYHbIX obnacTax HAayKu 1

TEeXHUKH (a0COPOIMOHHBIN CIIEKTPaTbHBIN

aHanm3, CekTpodoToMeTpus 1 Ip.)

BoJsiHoBasi onTHKA. OIIBITHL:

Paccesnne ceera. OOmiee - BU3yaJIM3alysl U3ITy4eHHS,;
MIPEJICTABIIEHUE O PACCESIHUH CBETA. - 3aBICHMOCTD BEJTMYUHBI PACCETHUS OT
Paccesaue cBeTa MaKpOCKOITMYECKH JUTHHBI BOJHBI H3JTyYEHUS B MyTHOMN

8.6 | HEOTHOPOIHBIMH CPEIAMH, cpene (sBnerue Tunmams),
METKOANCIICPCHBIMU (MYTHBIMH) CPEIaMU
AtMmocdepras peakmus. Paccesaue cBera
MYTHBIMH cpelaMu. MonekynspHoe
paccesiHU€ CBETa.

IINIAHUPYEMBIE PE3YJIbTATDHI

K xonity oOyuenus, ooyyarommecs: 0yayT yMeTh.

- OINO3HaBaTh B TPHUPOJHBIX SBICHUSX HW3BECTHBIC (DU3UYECKUE MOJESTH IS
OMHMCAHMS MPOCTEHINX (HU3NIECKUX SIBICHUM;

- U3MEPSATH OCHOBHBIC (PM3MUECKHE BEJTMYUHBI, YKA3bIBas TOTPEITHOCTH U3MEPEHUI;

- IaBaTh OMpe/EICHNS OCHOBHBIX (PM3MUYECKUX MOHITHI U BEJIUYHH;

- pemiath MPOCTEHIIHNE HKCIEPUMEHTaIbHbIE (DU3UYECKUE 3a7aud, HCIOIb3YS
METO/bl (PU3UUECKUX UCCIETOBAHUM,

- WCIOJIb30BaTh YMCJICHHBIC 3HAYCHUS (PyHIAMEHTAIbHBIX (U3MYECKUX KOHCTAHT
JUTSL OLIEHKH PE3YIbTaTOB MPOCTEHINX (PU3UIECKUX IKCTICPUMEHTOB,;

MeTtanpeaMeTHble pe3yJbTaThl:
- YMEIOT JIOTOBAPUBATHCS U PACIPEACIATh 00A3aHHOCTH B TPYIIIE;
- YMEIOT HaXOIUTh HHPOPMAIIMIO B PA3IMUYHBIX UCTOUHHKAX;
- UMEIOT HABBIKM OLICHKH PE3YJIbTATOB U3MEPEHHUH U 3AIUTHI PEIICHUM
MPAKTUYECKUX 3aIaHUN.



IIpenmeTHble pe3yJibTATHI:

- YMEIOT MIPOBOJIUTH YUCIICHHBIE PACUEThl (PU3NUECKUX BEJIUUYHH MPU
penieHnu pU3MUecKux 3ajay;

- yMeIOT (P OPMYIUPOBATH OCHOBHBIE (PU3MUECKHE 3aKOHBI U TPAaHUIIbI UX
MPUMEHUMOCTH;

- YMEIOT NMPUMEHATh 3HaHWE QU3NUECKUX TEOPUM JJI1 aHAIN3a HE3HAKOMBIX
(u3HUECKUX CUTyalU;

- YMEIOT JaBaTh CJOBECHOE U CXEMOTEXHHUYECKOE OINKUCAHUE OCHOBHBIX
(U3HUECKUX IKCTIEPUMEHTOB.

JInuHOCTHBIE pe3yJIbTAThI:
- OyAyT I€MOHCTPUPOBATH HABBIKA CAMOCTOSTEIBHOTO IIJIAHUPOBAHUS CBOEH
UCCIIEZIOBATEIBCKOM 1EATENBHOCTH, aJIEKBATHO OLIEHUBATh CBOIO padoTy.

KoMmieke opranu3animoHHO — MEAATOrHYeCKUX yCI0BHHI
YciaoBus peaauzanuu NporpaMmmel

MarepunajJibHO TeXHHYECKOE o0ecneyeHne:

OcHoBHBIC TpeOOBaHUSA K (PU3HUYECKOMY IKCIIEPUMEHTY — OpPTaHHYECKas CBS3b C
U3JlaracMbIM MaTepHaioM, YOEIUTCIIBHOCTh W SICHOCTHh ITOJYYEHHBIX PE3yJIbTAaTOB,
MUHUMH3UPOBAHHOE TMPOSBICHUE IMOOOYHBIX A(P(PEKTOB, W3BECTHOCTh M TPOCTOTA
UCTIOJIH30BAaHHOTO OOOpYNOBaHUS, BIAJCHHE MPHEMaMH YCHJICHHS H3y4aeMoro
(7Heobxoaumoro) dpusndeckoro 3¢ dexra.

Obopyodosanue:
[lepeueHnr 00OpymOBaHUS ¥ MPUOOPOB MPEICTABICH B OTACILHOM JOKYMEHTE.
*  TEepPCOHAIBHBIN KOMITbIOTEP/ HOYTOYK/ TJIAaHIIETHBINA KOMITbIOTEp — | 1T
*  MYJIbTHMCIUUHBIA TMPOCKTOP WJIM aHaJOTHYHOE OOOpyIOBaHUE IS
BOCIIPOU3BEACHHUS MTPE3CHTAIIHH;
* JIOCTYH B CETh HHTEPHET.
IIpoepammnoe obecneuenue:
e omnepanuonHas cuctema Windows;
e Opaysep Google Chrome;
 Visual Studio 2019
Oco0eHHOCT, 00pa30BaTEIBHOIO IIPOIECCa COCTOMT B TOM, YTO aKTHBHO
UCIIOJIB3YeTCSI METOA MPOOJeMHOro OOy4YeHHs, W BCIO HEOOXOAMMYIO HH(OPMAIUIO
oOydJarommmMcss HEOOXOIUMO CaMOCTOSTETLHO HAXOAUTh B PA3IMYHBIX NCTOYHHUKAX.

DopMbI KOHTPOJIA
OCHOBHBIMU BHAAMHU OTCJIC)KUBAHWA PC3YJIbTATOB YCBOCHHUA yqe6H0r0 Marcpualia
ABIACTCA HpOMe)I(YTOLIHHﬁ 1 UTOTOBBIN KOHTPOIJIb.
ITpoMeKYTOUHBIA KOHTPOJIb OCYLIECTBISECTCS IIPU 3aBEPIICHUN KaXAO0T0 pa3jesia
nporpaMmbl. [IpoBonuTcsi B BHE peUIEHUS NPAKTUUECKUX 3aJaHui MOpOoOJIEMHOIO
Xapaxkrepa.




WTOroBbIi KOHTPOJIb NPOBOAUTCS B KOHIE oOyuyeHus. Lleab ero mpoBeneHus —
OIPEACICHUE YPOBHS YCBOCHHUS IPOrpaMMBbl KaXXAbIM yyamumcsa. Popma npoBeACHUs —
MpPEe3EHTalusl TBOPYECKOTO 3aJaHMsl KaKIbBIM OOy4aeMblM C  MOCIEAYIOIIUM
00CYXICHUEM.

@opmbl peACTABJIECHNUS Pe3y/JIbTATOB
I[eMOHCTpaHI/ISI BBIITOJTHCHHBIX ITPAKTHYCCKUX 33,I[3,HPII>'I, mpe3cHTaluA TBOPUYCCKOIO
3aJlaHHvs 110 pE3yjIbTaTaM OCBOCHM IIPOrpaMMBIL.

OueHo4YHbIe MAaTEePHAJIbI

Kaxxgoe mnpakTtudeckoe 3aJaHue OICHWBACTCS TIEaroroM IO  CIEAYIOUIUM
KPUTEPHUSIM TPEICTABICHHBIX B TAOIHUIE HIDKE.

Tak e orleHMBaeTCsl aKTUBHOCTH YYAIIIETOCS BO BpEeMs 3aHSATUI U BHITIOJTHEHHE UM
JOMAITHHUX 3aaHHH.

Huzkuit yposens — ot 0 10 40 Gasios,

Cpennuii ot 41 no 60,

Beicokuii ot 61 no 80 0asioB.

Ouensb BricOKHM ypoBeHb oT 81 10 100 Gasnos.

OreHounas Ta0auIa.

dUO 3agaHue OntumaneHo | OdopmiteHue ITonnoTta

yUYCHHUKA CTh xona | pemrenus (0-20 | 000CHOBaHHOCTH
pemrenust (0- | 6aToB) pemenust  (0-30
50 6amioB) 0aJIoB)

OreHKa TBOPYECKOTr0 3aJaHus OCYIIICCTBIISCTCS COTJIACHO MPEICTaBICHHONW HUXE
Ta0JIHIE.

OrnieHouyHas TabIUIA TTPOCKTOB.

014(0) Tema O¢pdexrturo | Opopmnenn | Cnoxuocth | PesympraT

yYeHUKa | TBOPUYECK | CTh perieHus | ¢ pemenus | 3amanus (0- | 3amuter (0 —
oro (0-50 (0-20 10 6ammoB) | 20 GamioB)
3amanust | 6aJIoB) 0aJIoB)

MeTtoanyeckoe odecneyeHne MporpamMmal

IIpueMbl 1 METOABI OPraHU3AUM 3aHATHH.

MeTtonbl Opranu3aluy U OCYIIECTBICHUS 3aHITUI

1. [lepuenTUBHBIN AKLIEHT:

a) CJIOBECHBIE METO/IbI (pacckas, Oecesia, MHCTPYKTaK);

0) HarJsAIHbIE METO/IbI (IEMOHCTPALIMKM MYJIbTUMEAUINHBIX MPE3EHTAIIUH,
JIEMOHCTpanus (HPU3HIECKUX IKCIICPUMEHTOB);



B) MPAaKTUYECKUE METObI (YIPaKHEHHUSI, 3a4a4H).

2. 'HOCTHYECKUI aCIeKT:

a) WUTIOCTPATUBHO- OOBSICHUTENIbHBIE METO/IbI;

0) penpoAyKTUBHBIE METO/IbI;

B) MpoOJIEeMHbIE METO/IbI (METObI MPOOJIEMHOI0 U3JI0KEHHMS) TAETCS YacTh

T'OTOBOT'O 3HAHMUA,

I') 3BPUCTUYECKHUE (YaCTUYHO-TIOUCKOBBIE) C BOBMOXHOCTHIO BEIOOpA BAPHAHTOB;
1) UCCIIEI0BATENIbCKUE — YYallluecs CaMH OTKPBIBAIOT U UCCIEAYIOT 3HAHUS.

3. Jlornueckui acreKT:

a) UHIYKTUBHbBIE METO/IbI, ICTYKTUBHbBIE METO/Ibl, IPOAYKTHUBHBIH;

0) KOHKpETHbIE U a0CTPAKTHBIE METO/IbI, aHAJIU3 U CUHTE3, CPABHEHHE,

000011eHre, abcTparupoBanue, Kiaccuukams, CucTeMaTu3anus, T.€. METOJIbI Kak
MBICIIUTEIBHBIC OTICPAITHH.

4. YrpaBlIeHYECKUI aCITEKT:
a) MEeTO/bl Y4eOHOM paOOThI MO PYKOBOJACTBOM YUHUTEIS;
0) METO/Ibl CAMOCTOSATENHHON YueOHOM pabOoThl yHaIIHXCS.

MCTO}]bI CTUMYJIMPOBAHUA U MOTHBAIIUM AE€ATCIBbHOCTH
1. MGTO}IBI CTUMYJIMPOBAHUS MOTHBA UHTCPCCA K 3aHATUAM!
ITIOCTaHOBKA HpO6JI€MLI npun ACMOHCTPAIUMU OIIBITOB M IIOUCK €€ PCHICHUA,

CIOKCTHAsA HUIpoBasd COCTaBAOOIAA KypcCad, IIO3HABATCIIBHBIC 3aJaydd, y‘I€6HBI€
AUCKYCCHHU.

2. MGTO,IIBI CTUMYJIMPOBAHNA MOTHUBOB J0JII'a, CO3HATCIIbHOCTH, OTBETCTBCHHOCTH,

HACTOWYMBOCTH: yOeXKIeHue, TpeOoBaHue, MPUYyUYCHHE, YIIPAKHEHHE, TOOIIPEHUE.

Kasiengapuo-y4ueOnbiii rpaguk

Mecsig Jlara KomuecTBo

HaumenoBanue tem 4acoB
CenTts0pn 3

BBeneHue B MEXaHUKY.

Kunemaruka NOCTYNNaTe/JIbHOI'0 IBHUKCHUS. 3

JIMHAMHMKA MATEePHAIBLHOI TOUYKH (MOCTYNATEILHOIO ABMKEHHs! | 3
TBEPAOro TeJia)

CuJibl B Ipupoje. 3

Pa6ora n 3Heprus. 3akoHsbl coxpaHenus. Yacts 1. 4
OxkTa6pb 3aKkoHbl coxpaHenusi. Yacts 2. KnnemMaTnka BpamareibHoOro 4

JABHKEHUSL.

MexaHuKa TBepaoro TeJa. 4

MoOMeHTBI CHJI B IPHPOJE 4

Pabora u 3Heprusi BpamareJibHOr0 ABUKEHHUS. 4
Host6pn 3aKOHBI COXPAHEHHsI BPAINATEIbLHOIO JIBHKEHHSI. 4

Mexanuka xuaKocrteii u razos. Bonpocsl ruapo- u 4

agpocratuku. Yacts 1

Mexannka ;KUAKOCTel 1 ra3oB. Bonpocsl ruapo- n 4

aspocraruku. Yacts 2

Mexannka KUAKOCTel 1 ra3oB. Bonpocsl ruapo- un 4

aspoanHamMuku. Yacrts 1




Mexannka )KUAKOCTell 1 ra3oB. Bompocsl ruapo- un 4
aspoauHaMuKku. Yactp 2

Hexabpb MexaHuka KHAKOCTeil ¥ ra3oB. Bonpocsl ruapo- u 2
aspoauHaMuKku. Yacte 2

DJIeKTPUYECKOE MO0JIe B BAKYyMe

3J'IeKTpH‘leCKOC moJi€ B TUIJICKTPHUKaAX

IIpoBOIHUKH B 3JIEKTPHYECKOM I10JI€e

3aKOHBI MOCTOSIHHOIO TOKA

HHBapb MarHuTHoe moJjie MOCTOSHHbIX TOKOB.

I[BH)ReHHe 3apPAKCHHBIX YaCTUIl B MAIrHUTHOM I10J1I€.

I[eﬁCTBHe MArdHdTHOIO mMoJist Ha MPOBOJAHUK C TOKOM.

deBpanb DJIeKTPOMArHUTHAsi MHAYKIHS.

MarnuTHoe 1oJie B BelliecTBe.

Mexannueckue KoJjedoanusa. MasTHHKH

EEN N S N S B O ) S e p B I S S I

CJ0keHne rapMOHMYECKUX KOJIe0aHU 0JHOT0 HANIPABJIEHMS.
CJokeHne rapMOHNYECKUX KOJIe0aHuil mepneHIuKyJISIPHBIX
HanpaBJeHU.

3aryxaoniue Koje6anus. BoiHy:kIeHHbIe KoJedaHus.

Mapt Ynpyrue BosiHbl. B3anMopeiictBue ynpyrux BoJIH.

B3aumopeiictBue ynpyrux BoJiH. ®@oromerpus.

®otomeTtpus. I'eomeTpuyeckas ontuka. OTpakeHue.

IR R

I'eomeTpuyeckas ontuka. 3epkana. I'eomeTpuueckan
ontuka. IIpenomueHue.

Atpernb I'eomeTpuyeckas ontuka. [Ipenomienue. I'eomeTpuyeckas 4
ontuka. JIMH3LL.

T'eomerpuueckas ontuka. JIuusel. I'eoMeTpuyecKkast ONTHKA. 4
Onruyeckue npuoopEL.

I'eomeTpuyeckas ontuka. Onrudeckue mpudopsl. BonrHoBas 4
onTuka. MaTepdepeHims ceera.

BoanoBast ontuka. Murepdepenmus ceera. BojiHoBasi onTuKA. 4
Judpaxums ceera.

Mait BoanoBast ontuka. Jludpakius ceera. Boiinosasi onTuka. 4
THonsgpusaimd cBera.

BoanoBas ontuka. Ilomsipusamnus ceera. BojilHOBasi onTHKA. 4
Jlucrepcusi cBETA.

BoanoBas ontuka. Ilornonienue ceera. BotHOBasi onTHKA. 4
PaccestHue cBera.

TecTtupoBanue no pasgejiam 1-ro moyryroaust 4

TecTupoBaHue 1o pasaesiaM 2-ro moJLyroaus 4

CIIMCOK UCTOYHHUKOB
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OcanoBa. — M.: BIII, 1981. — 391 c.
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