MHWHHUCTEPCTBO INPOCBEIIEHUS POCCUVICKOM ®EJIEPAIIAN
MBOY COHI Ne 256 'O 3ATO ®oxkuno Ilpumopcknii Kpau

PACCMOTPEHO YTBEPXJIEHO
Ha 3aceJlaHuu Hupexktop MBOY COII No256
METOJUYECKOTO COBETA H. B. Mapkosa

[Tporokois Nel ot «25» aBrycrta 2025 .  IIpukas Ne 87 ot «28» aBrycra 2025 r.

4 ﬁ JOKYMEHT NOANUCAH )
JIEKTPOHHOW MOANMUCHIO

CBEJIEHUS O CEPTUDUKATE 511

Cepruduxar: 05E00A0717C39ED4F32A63D8E47A21CB
Bnanenen: MapkoBa Haranes BagumoHa
Jleiicteutenen ¢ 24.10.2024r. mo 17.01.2026r.

- J

PABOYAS IPOTPAMMA
(ID 6968840)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JU1s1 oOyyarommxcst 9 Kiiaccon

CocrapneHa yunurenem GU3NKU

[IpoTacosou C.B.

I'O 3ATO ®oxuno, 2025-2026



HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 10 (u3KMKe Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs
COCTaBJICHA HAa OCHOBE IIOJIOKEHUW M TpeOOBaHWM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelbHON MPOrpaMMbl, MPEJACTaBICHHBIX B
dI'OC O0Q, a Takxe ¢ yu€TtoMm (QenepanbHON padouel mporpaMMbl BOCITUTAHUS U
KoHuenuuu npenopaBanust yueOHoro npeamMera «Ousukay.

Conepxanue mnporpaMMmbl 10 (U3UKE HANpaBIeHO Ha (QOpPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4YalOIIMXCd U OPraHu3alui0 H3y4YeHUs
Gbu3MKN Ha [EATEIBHOCTHOW OCHOBe. B mporpamMme 1o (u3MKE YYUTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mnpeaMera B peanusauuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM W METANpeAMETHBIM pe3yjbTaTaM OOYyYEeHHS, a TaKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pACIpEIEICHHE Y4eOHOro Marepuaia
no rogaM oOydeHus (Mo KjiaccaM), MpeajiaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NIPEAMETHOTO COJIEpKaHUs U yUETe
BO3PACTHBIX OCOOEHHOCTEN 00yYarOXCS.

[IporpaMmma no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOAUYECKOU
MOMOIIIHM YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

®u3uka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEIMETOB, IOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEH U du3ndeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTHHY MHUpa, MPEIOCTaBIsieT Hanboyiee SICHBIC
oOpa3ipl MPUMEHEHUsI HAay4HOTO0 METOJa IMO3HaHWS, TO €CTh Croco0a TMOTydeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna W3 TIaBHBIX 33/1ad (PU3MUECKOTO 00pa30BaHHUs B CTPYKType OOIIEro
oOpa3oBaHMsl COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue Gu3nku Ha 6a30BOM ypOBHE MPEIOIATraeT OBJIaJACHHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAy4YHO OOBSCHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HUHTEPIPETHPOBATH JAHHBIE U UCIOJIB30BaTh HAyYHBIC JOKA3aTEIbCTBA
JUIS TIOJTy9€HHSI BEIBOJIOB.

[lenmn wu3yueHuss (u3MKM HA YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBanus ydeOHoro mnpeamera «@Pusumka» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepaiinu, peaau3yomux OCHOBHbIE
oO1eoOpazoBarenbHble  MPOrpamMMbl,  yTBEepkAEHHOW  pemeHueM  Kosteruu



MunuctepcTBa mnpocenieHus: Poccutickoit deneparuu (MpoTokoa oT 3 aekadps
2019 r. No [1K4gBH).
Heau nzyyenuss Gpu3uKu:

npuoOpeTeHne WHTepeca M CTPEMJICHUS OOYyYalomIMXCsl K Hay4YHOMY
U3yUEHHUIO TPHUPOJBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (POPMHUpPOBAHUE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPY KAIOUINM SIBJICHUSM;
(GopMHpoBaHrE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa W3y4eHUs OCHOB
CTpOEHMS MaTepUH U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dopMupoBaHrEe TPEACTABICHUN O pPOJIM (U3UKK [JIsI Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE  MPEICTAaBIEHMH O  BO3MOXKHBIX  chepax  Oynyuen
npo(eCCUOHATIBHONW JESATEIbHOCTH, CBA3aHHOM C (U3MKOM, MOJArOTOBKA K
JaybHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrkeHre 3TUX 1Lejiel MporpaMMel o (PU3MKe Ha YPOBHE OCHOBHOT'O OOILIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHNEe 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npUOOpETeHNEe YMEHHI OMHCHIBATH M OOBACHATH (PU3UYECKUE SIBICHUS C
HCITOJTb30BAHUEM TTOJTYIYCHHBIX 3HAHH;

OCBOCHHE METOJIOB PCIICHHUS TPOCTEHITMX  pacuéTHBIX 3amad ¢
UCIIOJIb30BaHUEM buzngecKux MOJICIICH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC yMEHUH HAOMIOAATh MPUPOIHBIC SBJICHUS W BBITIOIHATH OIBITHI,
nabopatopHble  pabOThl U DKCHEPUMEHTAJIbHBIE  HMCCJIEAOBaHUA  C
HCITOJIb30BaHUEM N3MEPHUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB paldOThl ¢ MHpOpMaIHeH (QU3NYECKOTO ColepKaHus,
BKJIFOYasi UH(OPMAIIUIO O COBPEMEHHBIX OCTIDKCHHSX (M3HWKH, aHAIW3 U
KPUTHYCCKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cepaMu MpodecCHoHATBHON AEATEIbHOCTH, CBI3aHHBIMU C
(bu3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JIOCTHUKEHUSIX
(bu3HUecKoi HayKu.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

obOpaszoBaHus oTBoUTCs B 9 kiacce — 102 gaca (3 yaca B HEZIEIIO).



COIEPXAHUE OBYYEHUA

9 KJIACC

Pa3znea 8. Mexannueckue siBJICHHUS.

Mexannueckoe JIBHKeHWE. MarepuanbHas Touka. (Cucrema  OTcyéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBUXEHHUS. PaBHOMEpHOE MNPSAMOJUHEITHOE
nBxkeHne. HepaBHOMepHOe mnpsmosinHeHoe aBuxeHue. CpeaHsis U MTHOBEHHas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHoe JBuxkeHue. (CB0OOJHOE
najgenue. OnbiTel ["anues.

PaBHOMepHOE ABMXEHME MO OKpYyKHOCTH. llepnon u yacrota oOpaileHwHs.
JIuHeiHas 1 yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepseiii 3akoH HproTrona. Bropoi 3axkoH Herorona. Tperuii 3akon HproToHa.
[IpuHIMI CynEpNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MTOKOS, APYTUE BUJIBI TPEHUS.

Cunma TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpEHHE CBOOOJIHOTO
najnenus. JBuwkenue maHer Bokpyr ConnHpa. IlepBasg kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUkU. AOCOJNIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3MeHenwe ummylsibca. MMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJbca. PeakTUBHOE NBUKEHUE.

Mexanudeckas padoTa U MOITHOCTh. PaboTa Chil TSXKECTH, YIPYTOCTH, TPEHHUS.
CBsi3bp aHepruu M pabotrel. lloTeHuumanbHas H»HEprusi Teja, MOJHATOrO Haj
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrus C:KaTou NpyxkuHbl. KnHeTnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPrUHM. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIHUH.

Jemoncmpayuu.

1. HaGmroneHue mMexaHWYeCKOro NBWKEHHUS Tejla OTHOCHUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHeHME TyT€ll W TPACKTOPUN ABUKEHUS OJTHOTO U TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepenne CKkOpoCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUS.
HaGnronenue nBmKeHUS Tella 1Mo OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

HabutoieHne MexaHu4ecKuX SIBJICHHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTb YCKOPEHHs Tejla OT MAcChl Tela W JEHWCTBYIOIIEH Ha HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHnenue Beca Tena npyu yCKOPEHHOM JBHKECHUH.

Ilepemraya uMIrypca py B3aMMOJEHCTBUU TE.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHMYECKON SHEPIHM IPHU JBHKEHHUH Tela IOJ JCHCTBHEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JajdbHEHIIET0 PaBHOMEPHOTO
JIBYDKEHUS [IAPUKA WIH TEIEHKKU.

OnpeneneHrue CpelaHEN CKOPOCTH CKOJBXKEHUsS OpycKa WM JBHKCHHS
IapyKa 1mo HaKJIOHHOM TIOCKOCTH.

OmpeneneHre yCKOpPEHHS Tela MPH PaBHOYCKOPEHHOM JBHKEHUHU TIO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THIOTE3bl: €CIM TPU PABHOYCKOPECHHOM JBMKEHWUU 0e3
HAa4YaJlbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MMPOMEKYTKH BPEMEHH OJTMHAKOBEI.

UccnenoBanue 3aBUCUMOCTH CHJIBI  TPEHHUSI CKOJIBKEHHSI OT  CHJIBI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenne kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenre pabOTHI CHJIBI TPEHUS TIPU PaBHOMEPHOM JBHKEHUU Teja 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.

Ompenenenve pabOThl CWIBI  YIOPYrOCTH TMpPU TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEIOIBMYKHOTO U MTOABMYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHCHUS SHEPTHH.

Pa3zgen 9. Mexannueckue K0J1e0AaHUA ¥ BOJIHBI.



KonebarenbHoe nBwkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TEPHOI,
4acToTa, aMIUIATyJa. MareMaTH4ecKuii M MNPy KUHHBbIM MasTHUKHU. [IpeBpainenue
SHEPIruM MPH KOJIeOATEIHLHOM JABUKECHUM.

3aTyxaromme KOJIeOaHus. BriHyX1eHHbBIS KoJIeOaHus. Pe3onanc.
Mexannueckue BOJIHBI. CBOMCTBAa MeXxaHWYECKUX BOJIH. [IpofoibHBIC U TTOTIepEYHbIC
BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHHM4eCKHe BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakenme 3Byka. MHpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe kosmeOaHMM TelI IION JEHCTBHEM CHIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTHU U HA TIPYKUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOaHHM U pe30HaHca.

PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaOnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

./Ia6opamopubte pabomul u onvimel.

1. OmpezeneHue 4aCTOTHI M MepUoia KoJieOaHUH MaTeMaTUYECKOTO MasITHHUKA.

2. OmpepeneHne 4acTOThl U IEpUOJIa KoJieOaHU! MPY>KUHHOTO MasTHUKA.

3. HccnegoBaHue 3aBUCHUMOCTHM TMEpHOJa KOJEOAHWUN TMOABEIICHHOTO K HUTHU
rpy3a OT JIJTUHBI HUTH.

4. VccnenmoBaHue 3aBUCUMOCTH MepUoa KOJieOaHUN MPY>KUHHOTO MAasSTHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KojeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

o v oA W

6. OmbITBI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
NPY>KMHHOTO MasgTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKUHBI.

7. VI3aMepenue ycKopeHus CBOOOHOTO MaIeHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. DJIEKTPOMarHuTHbIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Vcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBHIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.



1. M3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOMJIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHUS.

JIyueBast Momenb cBera. MctouHuku cBera. [IpsAMoinHeiiHOe pacpoCcTpaHEHNE
ceera. 3armenuss Connna u Jlynel. Otpaxkenue cBeta. Ilnmockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomiieHHus cBera. [lodHoe BHYTpeHHee
OTpakeHHE cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBO/JIAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cucteMa ¢oroarrapara, MUKpPOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxxenue Oenoro cBerta B croekrp. Omnbitel Hpelorona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonydenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onrtuyeckuii CBETOBO/I.

Xox mydeil B cOOMparoIieit JInH3e.

XoJ ny4yelr B pacCenBAIOIIEH JINH3E.

[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lonyyenue 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCHUMOCTH yria OTPAKEHHUSI CBETOBOTO Jydya OT yIJia
MaJICHHUs.

2. W3yueHue xapakTepHUCTUK U300paXKeHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTH yIJla MPEJIOMJICHUS CBETOBOrO Jyya OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlonmydyeHue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOILEH JINH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpAFOIICH
JIUH3BI.

6. OmnbITHI MO Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.
OnbITEl TIO BOCHPHUATHIO IIBETa MPEAMETOB MPU WX HAOIIOJECHUU depes
I[BETOBBIC (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJI€eHUS.
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Omneitel Pezepdopaa u manerapHas mozenb aroma. Mojenb aroma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-m3nydeHus. CTpOoeHHE aTOMHOTO
anpa. HyknonHas Moaens aToMHOro sigpa. M3oromnsl. PannoakTuBHbIE NpeBpaIicHUS.
Ilepuon nostypacmajia aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apAIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBA3U aTOMHBIX sifep. CBsi3b Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku 3neprun CostHIa U 3BE3 .

AnepHas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX W3IYyYEHUII HAa IKUBbBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIYyUYEHHUS U MOTJIOMICHHUS.

2. CrnexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopoa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TyUYECHUN.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHULBI IO TOPMO3HOMY ITyTH

(no dortorpadusam).

3. H3Mepenue paanoakTuBHOro (poHa.

IHoBTOpUTEIBbHO-00001AIO NI MOYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOTYJIb MPEIHA3HAUCH JJIi CUCTEMATH3aIlluu U
000011IeHNs TPEIMETHOTO COACPKAHUSI U ONbITAa JEATCIIBHOCTH, MPUOOPETEHHOTO
MpyU HM3y4YEHUU BCEro Kypca (U3MKHU, a TaKXkKe JJIsi TMOJTOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHy MO (PU3MKe IJis1 O0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEeIMET.

[Ipy u3ydyeHHH NaHHOTO MOIYJSl PEATH3YIOTCS M CHUCTEMATU3UPYIOTCS BUJIbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  O0ydeHus,  GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI W TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBSCHATH (U3HUECKUE
SBJICHUS, TPUMEHSA TMOJyYEeHHbIE 3HAHUSA, pelmarbh 3aJayd, B TOM YHCIIE
Ka4ueCTBEHHBIC U IKCIIEPUMEHTAJILHBIC.

[TpyHIMTIHATBEHO AEATENLHOCTHBIM XapaKTEep AAHHOTO pas/iesia PeATUu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWUN pacro3HaBaTh W HAYYHO OOBSICHATH
(bu3nyecKkue SBIECHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;



HCIIOJIB30BATh HAYYHBIC MCTOIbI HCCJICIOBAHUA (I)I/IBI/I‘{E?CKHX HBHGHHﬁ, B TOM
YqUCJIC OJIA IIPOBCPKU T'MITIOTE3 U ITOJTYYCHUA TCOPCTUICCKHUX BBIBOJIOB,
OOBSICHATH HAay4YHBIC OCHOBBI HauOoJIee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TCXHOJIOI‘HI?I, HAIIpUMCP, HPAKTHYCCKOTO HCIIOJIB3OBAHHA PA3JIMYHBIX HMCTOYHUKOB
OHCPruu Ha OCHOBC 3aKOHaA IIPCBPAIICHUA M COXPAHCHHUA BCCX HM3BCCTHBIX BHIO0B
OHCPIrun.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenue pu3nku Ha ypoOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAMPABICHO Ha

JTOCTH)KEHUE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pE3yIbTATOB.

B pesynbrare uzydeHus Gu3nKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS Y

oOyyaromierocss OyayT c(OpMUpOBaHBI CJEAYIOIIUE JIUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA

- MPOSIBIICHHE WHTEpEca K MUCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUCKOMN
(bu3NYEeCcKOil HayKH;

- LIEGHHOCTHOE OTHOILLEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rPaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

- TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B OOCYKIEHUHU OOIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUI
busuKy;

- OCO3HAaHHWE BAXKHOCTU MOPAJIBHO-3THUYECKHX IPUHLUIOB B JACATEIBHOCTU
YUY€HOTI0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

- BOCIPUATHE ACTETUYECKUX KAYeCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUMA:

- OCO3HAHME [IEHHOCTU (PU3NYECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA NO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

- pa3BUTHME HAy4YHOM JIOOO3HATEIBHOCTH, MHTEpPEca K HCCIEe0BATEIbCKON
NEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAJIBHOTO 0JIATONOJIY 1S

- OCO3HAaHME IIeHHOCTH Oe3omacHOro oOpa3a >KH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TIOBEACHHS Ha
TpaHCIIOpTE, HAa JOpOorax, C B3JEKTPUUECKUM M TEIUIOBBIM O0OpYJIOBaHHEM B
JIOMAIITHUX YCIIOBHSIX;

- cpOPMUPOBAHHOCTH HABBIKA PEIICKCUH, IPU3HAHUE CBOETO TIpaBa Ha OMUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTMBHOE YYacTh€ B pEIICHHM MPaKTHYECKUX 3a7ady (B paMKax CEMbH,
o0Opa3oBaTenbHON OpraHu3alliy, TOPo/ia, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHMIA;

- UHTEpEC K MPAKTUYECKOMY U3YUEeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;



e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHWCHTAMS Ha TpPUMEHEHUE (DU3MYCCKUX 3HAHWA MJIs PEIICHHUS 3amad B
00JaCTH  OKpYXaromieid Ccpeapl, IUIAHUPOBAHUS TIIOCTYNIKOB W OICHKA HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHHWE TIJ00AJLHOIO XapakTepa HKOJOTUUECKHUX MpolJieM M MyTed ux
pelieHus;

e 8) amanranumM K HU3MEHSIOUMIMMCH YCJOBUSAM COLUAJBHON U MPHUPOAHOU
cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUM IIPU BBIIOJIHEHUN UCCIIET0BAHUI U IPOEKTOB
(bu3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM JAPYTHUX;

e - TOBBIUIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSATEIbHOCTD;

e - MOTPEOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHCIIE (POPMYIHPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHUE e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JACTH
busuky;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B NIPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUM;

e - CTPEMJICHHE AaHAJU3UPOBATH U BBIABIATH B3aUMOCBSI3U MPUPOJbI, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OIIEHKAa CBOMX JCUCTBUH C Yy4YETOM BIMSHHSA Ha OKPYXAIOLIyI Cpeny,
BO3MOYKHBIX [JI00AIbHBIX OCIEICTBUM.

METAINPEIAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBOeHUSI MporpaMmbl 1Mo GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOyuwatomerocs OyayT chOpPMHPOBAaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAJIbHBIC YUeOHBIC NEHUCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBHUS,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YUCOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble J1oruueckue qeMCTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBIEHUN);
e YCTAHABIWBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHUS,
e BBIIBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYMS B pacCMaTpUBAeMBIX (haKTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHHUSIM;



BBISIBIISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W MPU HM3YyYCHUH (DU3NYECKUX
SIBJICHUW U MPOLIECCOB, JI€JIaTh BBIBOJIbI C UCIOJIB30BAaHUEM JICAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTaTh THUIOTE3bl O B3aMMOCBSA3SIX
(bu3HUEeCKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpaTh CIOco0 pelieHus yueOHoi dusmdeckoit 3amauu
(cpaBHeHME  HECKOJBKMX  BAapUAaHTOB  pElIeHHUs, BbIOOp  HaumOolee
MOAXOJIAIIETO C YYETOM CaAMOCTOSTENIBHO BbIJICTIEHHBIX KPUTEPHUEB).

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

UCIOJIb30BaTh BOIPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;
IPOBOJUTE IO CAMOCTOSITEJIBHO COCTaBJIECHHOMY IUIAHY OIBIT, HECIIOKHBIN
(U3NYECKUII SKCHEPUMEHT, HEOOJNBIIOE HCCIEeIOBaHUE (U3UUECKOrO
SABJICHUS;

OLICHUBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMALIHIO, TTOIYUEHHYIO
B XO/I€ UCCJIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 00OOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
IIPOBEAEHHOTO HAOJIIOIEHNUS, OIIBITA, UCCIIEIOBaHMS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEWIIEe  pa3BUTUE  (PUBHYECKHX
IPOLIECCOB, a TAKXKE BBIIBUIATH MPEANOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX M KOHTEKCTaXx.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMAlUUU WM JaHHBIX C YYETOM MPEMAJIOKEHHOW yueOHOH
dbu3uYecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHS;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTUMAJbHYIO  (GOpMy  TPEACTaBICHUS
nH(GOPMAIIMU U WLTIOCTPUPOBATH pelIacMble 33/1a4 HECTIOKHBIMH CXEMaMH,
JTuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSMHU.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B XOJI¢ OOCYXJeHHs YydeOHOro Marepualia, pe3yJIbTaTOB JIa0OpPaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIICCTBY OOCYXITaeMOU TEMBbI U
BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha pEIICHUE 3aJaud M TMOJJICpKAHUE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOM CYKJEHUS C CYXKICHUSMHU JAPYTHX YUYaCTHUKOB JTUAJIOTa,
0oOHapyXHBaTh Pa3JIMUNE U CXOJCTBO MO3UITHH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJWYHO TIPEACTABIATH PE3YIbTAThl BBIMOJHEHHOTO (PU3WYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



MOHUMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHIAMBHIYaTbHON
paboThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATD II€JIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBAThH JIEUCTBUS TIO
e€ JOCTIKEHHIO: PACHPENeNATh POIH, 00CYXIaTh MPOLECCHl U PE3yJIbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAs KAueCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIPAaBIICHUIO U KOOPAUHHUPYS CBOM JIEUCTBUS C APYTUMHU YICHAMU
KOMaH/Ibl;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬁ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX, TPEOYIOMIMX IS
penieHus (U3NIECKUX 3HaAHUIH;

OpHUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPUHATHA  PELICHUHN
(MHAMBUAYAIbHOE, NPHUHATHE pEIICHHs B Tpynne, MPUHATHE pelIeHUu
rpynmnoi);

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM pELIECHUs (PU3NYECKOM 3alaud WU
IUIaHa HCCJIENOBaHUS C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYyallUM W TIpeJjiaraTh IJiaH €€ U3MEHEHUS;
OOBSICHATh ~ NPUYMHBI  JOCTMDKCHUS  (HEHOCTHDKCHHSI)  pe3yJIbTaTOB
NEeATEeIIbHOCTH, J1aBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHECHUS
(bU3UYECKOro UCCIIeA0BaHUs WU NMPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIILCTB,
W3MEHUBIIUXCS ~ CUTyallud, YCTAHOBJICHHBIX  OMIMOOK,  BO3HUKIIHMX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JAPYroro 4esioBeKa B X0J€ Cropa WU AUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPH pPElICHUH (HU3NISCKUX 3a/1a4 WA B
YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.



IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 9 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh  TOHATHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPAeKTOPHs, OTHOCHUTEIHLHOCTh MEXaHHWYECKOTO IBIDKEHUA, nedopmarus
(ynpyrasi, TmjacTh4yeckasi), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOpPECHHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSKECTH, a0CONIOTHO TBEPAOE TEIIO,
LEHTP TSHKECTU TBEPIIOTO Tella, paBHOBECHE, MEXaHUYECKUE KoyieOaHUs U
BOJIHBI, 3BYK, HHQPa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTh, CIIEKTPhI
WCIyCKaHUs W TOTJIONIeHUs, anbda, 0eTa- U raMMa-u3IyuyeHHs, U30TOIbI,
SJIEpHAsl PHEPTEeTHUKA;

paznuyaTh SIBIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOIMHENHOE
JIBIKCHUE, PABHOYCKOPEHHOE TMPSMOJUHEWHOE JIBUKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PAaBHOMEPHOE JBUKEHUE IO OKPYXKHOCTH, B3aUMOJEHCTBHUE
TEJ, PEaKTUBHOE JBHXKEHUE, KojeOaTelpbHOEe IABMKEHHUE (3aTyXarole u
BBIHY’K/IEHHbIE KOJEOaHMs), PE30HAHC, BOJHOBOE JIBHUKEHHUE, OTPAKEHUE
3ByKa, MPSMOJUHEWHOE PaCHpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE Oenoro cBera B
CIIEKTP U CJIO’KEHHUE CIEKTPaJIbHBIX I[BETOB, TUCIIEPCUSI CBETA, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOTO CIEKTpa H3IYUYEHUs) I10
OMMCAaHUI0 WX  XapaKTepHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YUYCHHBIX  (DU3WYECKUX  SBJICHUM B
OKpyXXatoleM Mupe (B TOM uucie (PU3UYECKUE SBICHHUS B MPHUPOJIE:
OPWINBBI U OTJIMBBI, JBH>KEHUE IJaHeT COJIHEUHOW CHCTEMBI, PEAKTUBHOE
JNBW)KCHUE JKMBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHMBOTHBIMH,
3eMJICTPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 9X0, [IBETA TEJI, ONTUYECKUE
SIBJICHUS B TIpUpoJE, OuoJIoTMYecKoe  JICHCTBHE BUJIUMOTO,
yIbTPA(PUOIETOBOTO W  PEHTICHOBCKOTO  HM3JIyY€HUH, €CTeCTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, DPAJAUOAKTHUBHOE W3ITyUeHUE
MPUPOIHBIX MUHEPAJIOB, ACHCTBHE PAJMOAKTUBHBIX U3TyYCHUN Ha OPraHu3M
YyeJjoBeKa), MpU ITOM TIEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUIA;
OMHCHIBATh M3YUYEHHBIC CBOWCTBA TET W (PU3HUECKHUE SBJICHHS, WCIIOJIB3YS
¢usnueckne BETUYWHBI (CPelHsII W MrHOBEHHAash CKOPOCTh Tella TMIpHU
HEPABHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, TIepeMelleHne, MyTb, YrioBas
CKOpPOCTb, CHJAa TPEHHUSA, CUja YIPYroCTH, CHJIa TSKECTH, YCKOpPEHUE



CBOOOJHOTO TAaJCHUS, BeC Tela, WMIYJIbC Tela, WMIYJIbC CHUJIbL,
MexaHu4yeckas paboTa M MOIIHOCTb, TIOTCHIMANbHAS OSHEPrus Tena,
MOJHATOTO HAaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLHAJIbHAs SHEPIHs CHKaTOU
NPYKUHBI, KHHETHUYECKasl SHEPTUs, MOJHAsA MEXaHUYECKAsl SHEPTUs, IEPUO
U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb MPEJIOMJICHUS Cpelbl), MpU ONUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3WYECKUII CMBICT HWCHOJIB3YEMBIX BEJIUYHH,
00O3HAUYECHUA M EAMHMUIBI (PU3MYECKUX BEIWYHH, HAXOAUTh (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEJIMYHMHAMHU,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepHU30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHHUS U MPOILECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHPHOTO TITOTEHUS,
MPUHIUI CYNEPNO3ULIUN CUJI, IPUHIMUIT OTHOCUTEIbHOCTH ["anumnes, 3aKOHbI
Hpr0TOHA, 3aKOH COXpAHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHHUS U MTPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsIOBOIO U MAaCcCOBOTO YMCEN IPHU SAEPHBIX
peakuMsX, MpU 3TOM JIaBaThb CJIOBECHYIO (DOPMYJIMPOBKY 3aKoHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKHE MPOLECChl U CBOWCTBAa Te€l, B TOM 4YHCIE U B
KOHTEKCTE€ CUTyalUuil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ Omnopod Ha 2-3 H3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBIICHUI,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemath pacyéTHbIE 3a7aun (ONUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHHI),
UCTIOJIb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (DPU3MUECKHE BEIMYUHBI: HA
OCHOBE aHaliM3a YCJOBHS 33JauM 3alUChIBaTh KPaTKOE YCIOBHUE, BBISBISATH
HEJIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIbL,
HEOOXOAMMBIE I  PELICHUs, MNPOBOAUTh pacy€éTbl M  OLICHUBATH
PEATUCTUYHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTMUMHBI,
pacrno3HaBaThb MPOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpPH [OMOIIU
(U3NUECKUX METOJ0B, HCIOJIb3Yysl ONHMCAHWE MCCIEIOBAHUSA, BBIICIATh
OpoBepsAEeMOe  MPEIINOJNIOKEHUE, OLEHUBATh MPABUWIBHOCTH  MOpSJKa
ITPOBEICHMS UCCIIEIOBAHUS, JE€JIATh BBIBOIbI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaOJIIOICHUH U OIBITOB;

MIPOBOJIUTH OTBITHI TT0 HAOTIOJAECHUIO (DU3UIECKUX SBICHUA WU (PU3NUECKHUX
CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS
SHEPrUU, 3aBHUCHUMOCTb IMEpHojia KoJeOaHWi MPYKMHHOIO MAasTHHUKA OT
Macchl Ipy3a M JKECTKOCTH IPYKHHBI M HE3aBUCHMOCTb OT aMIUIATYbI
MaJbIX KOJeOaHWH, MPSIMOJUHEHHOE PACTIPOCTPAHCHHUE CBETA, PA3JIOKCHUE
0eJioro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pakeHHsI B TIJIOCKOM 3epKalie



U CBOMCTB H300pa)k€HHUs IpenMera B coOuparouiel JuH3e, HaOIIoJeHHUE
CIUIOIIHBIX U JTUHEHUYATHIX CIEKTPOB U3IIyUYEHHUs): CAMOCTOSITEIbHO COOMPATh
YCTAaHOBKY U3 M30BITOYHOTO HA0Opa 000PYyIOBaHUS, ONTUCHIBATEH XOJI OMBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

OPOBOJUTH NPU HEOOXOJUMOCTH CEPHUI0 TPSAMBIX HU3MEPEHUH, ONpeAeIss
CpelHee 3HaueHHe u3MepsieMol BeJUuYuHBl ((POKyCHOE paccTosHHE
coOuparomed  JTUH3bI), OOOCHOBBIBaTH BBHIOOp cmoco0a  HU3MEpEeHus
(M3MEpUTENBHOTO TTPUOOpPA);

OPOBOJUTH  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTB ITyTH OT BPEMEHU IPH
PAaBHOYCKOPEHHOM  JIBOKEHMM 0€3 HayaJbHOM CKOPOCTH, IEpUoja
KoJe0aHU MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja
OTpaXEHUS CBETA OT yIJia MaJeHUs M yria MPEJIOMIICHUS OT yTiia MaJCHHUS):
IUIAaHUPOBAaTh  HCCIIEOBaHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY,
(uKcHUpOBaTh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH
B BU/JIe Ta0IHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUSCKUX BEIUIUH (CPEIAHSISI CKOPOCTh
U YCKOpPEHHME Tela IpU pPaBHOYCKOPEHHOM JIBIJKEHUH, YCKOpPEHHE
CBOOOJTHOTO TAACHUS, KECTKOCTh TNPYXKUHBI, KOIPPUIIMEHT TpeHUS
CKOJIb)KEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOoTa M THEepUOJ
KoJe0aHui MaTeMaTUYECKOTO M MPY>KUHHOTO MAasTHUKOB, ONTHYECKAas CUjia
coOuparolel JHMH3bL, PAJAUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,
coOUpaTh IKCIEPUMEHTANIbHYIO YCTAHOBKY U BBIMIOJHATH U3MEPEHMUSI, CIeAys
OpEUIOKEHHOM  MHCTPYKLMM, BBIUMCISATH 3HAYEHUE  BEIUYMHBI U
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNBTAThI C YUYETOM 3aJaHHOW MOTPEITHOCTH
U3MEPEHUN;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ JadbopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE TMPU3HAKU H3YYCHHBIX (PU3UUECKHX MOJEJeH:
MaTepualibHas TO4YKa, aDCOIIOTHO TBEPOE TEJIO0, TOUCUHBIN UCTOYHUK CBETA,
JTy4d, TOHKas JMH3a, TUIAHETapHas MOJAENTh aToMma, HYKJIOHHas MOJEhb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  NPUHIUIBl  JCHCTBUS  M3YyUYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX onucaHus (B TOM 4YHUCIE:
CIIUIOMETP, AATUYUKHU MOJIOKCHHUS, PACCTOSTHUS M YCKOPEHHUSI, paKeTa, 3X0JIO0T,
OUYKH, TIEPUCKOM, (HoToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, kKamepa BuibcoHa), UCMOb3ysl 3HAHUSA O CBOMCTBaX (hPU3MUECKUX
ABJICHUN ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH HM3YyUEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU
penieHn y4eOHO-IPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JIJIsl [IOCTPOCHHUS
N300pakeHU B IJIOCKOM 3€pKajle U coOMparoiien JuH3e;

IPUBOJUTH IPUMEPHI (HAXOAUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUIECKOro
UCIOJb30BaHUS (PU3MYECKMX 3HAHUH B IIOBCEAHEBHOM JKU3HHU JJIs
oOecrnieueHrs 0€30MacHOCTHU MPH OOpaIleHNH ¢ TPUOOPaMU U TEXHUYECKHUMHU
YCTPOMCTBAMHM, COXPAHEHUS 310POBBS U COOIOJEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYXKaloIleH cpene;

OCYIIECTBIIATh MOUCK MHPOpMauu (HU3NUECKOTO cojiepkanus B IHTepHeTe,
CaMOCTOATENbHO  (OpMYJIMPYsI TOMCKOBBIM  3ampoc, HAXOOUTh IyTH
ONpeNeNeHus] JTOCTOBEPHOCTUM MOJYyYEHHOHM HMHPOpMalUd Ha OCHOBE
MMEIOIIMNXCS 3HAHUI U TIONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJb30BaTh IMPHU BHIIOJHEHUHM YUYEOHBIX 3aJaHUIl HAyYHO-TOIYJIPHYIO
JIUTEpaTypy (PU3UUECKOro COAEpIKaHUS, CIPABOYHBIE MaTEpUaibl, PECYpPChI
cetu UHTepHeTr, BiageTb NpUEMAaMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
MHPOpMAlMU U3 HECKOJIBKMX MCTOYHHUKOB (DPU3MUYECKOTO COAEpIKAHMUS,
nyOJIMYHO TPEICTaBIATh PE3yJbTaThl MPOEKTHOW WIIM MCCIEI0BATENbCKOM
NEATEIbHOCTH, MIPU 3TOM TPAMOTHO MCIOJb30BATh U3YUYEHHBIN MOHSITUWHBIN
anmapaT HM3y4yaeMoro pasjena (U3MKM W CONPOBOXIATh BBICTYILJICHUE
npe3eHTanuen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeEM nu(ppoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3pen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bubmuorexa [JOK
1.1 10 1
OIIUCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUS U BOJIHEBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHUHACCKHE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHUHECKHE BOIHBIL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenune 6e5oro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
bu6mmoreka [IOK
5.1 HcnyckaHue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTte1bHO-00001a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
DJIeKTPOHHbIE
Jlara P
uudposbie
U3y4eH
KosmuecTBo yacoB o0pa3oBaTe/ibHbIE
Ne us
pecypcsbl
n/  Tema ypoka
n
KonTpo IpakTnyec
Bcero  abHbIC KHe
padoThbI padoThI
Mexanunueckoe IBIKeHUEe. MaTepuanbHas TOUKa
1 ®.I'. CocraBieHue TaOIHIEI 10 TOHSITHSIM: 1
dbuznyeckoe Ten0, MaTepuanIbHas TOUKA.
5 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOI'0 JIBHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
4 CpenHssisi © MTHOBEHHAasl CKOPOCTh 1
@.I'. «/[BUKEHUE TBIKHUKA
5 [IpssMmonuHeHOE paBHOYCKOPEHHOE JIBUXKEHUE. 1 bubnunorexa [JOK
VYckopenune https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOJIMHENHOTO0 PABHOYCKOPEHHOTO
6 IBUKEHU. 1
@.I'. I'padux ckopoctu
7 JlaGopatopHas pabota "OnpezneneHne yCKOpeHus 1 1 bubnnorexa [JOK

TCJIa ITPU PaBHOYCKOPCHHOM ABUXKCHUMU T10

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

HAKJIOHHOI m10cKoCTH"

8 CBoOogHoe mmagenue tei. OnelTel [annies
PaBHOMepHOE JBUKEHUE IO OKPYKHOCTH.
9 [Tepuon IE ‘IaC”f[OTa 06paH_[eHI/I}I.p J}—IIHHefIHaH u buGnnorexa LIOK
https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
. bubmuorexa [JOK
11 IIepsriit 3ak0H HptoToHa. BekTop cuiibl https://m.e dsogru /£1086612
12 Bropoii 3akon HetoTona. PaBHoaelicTByromias bubnnoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tperuii 3akon Herorona. Cyneprnosunus cuil httos://m.e dsogru /026982
14 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubmuoreka [JOK
Hbrorona https://m.edsoo.ru/ff0aeb6c
15 Cuita ynpyroctu. 3akon ['yka bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cua yrpyrocTu
®.I'. CocraBieHue 3a7a4 10 JaHHBIM TaOJIUIEL.
17 JlaGopatopHas pabota «OnpeseneHne sKecTKOCTH bubnuoreka [IOK
MIPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cna Tpetiis https://m.edsogru/fanfYBS
bubmuorexa [JOK
19 Pemenue 3agau no reme «Cuiia TpeHHS https://m.e dsogru /£0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [IOK
K03 duImeHTa TPEHHUS CKOJIbXKEeHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau nmo teme "3akonsl HeroTOHA. bu6mmoreka [IOK

Cuna ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI.
YckopeHnue cBOOOTHOTO MaeHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koH(pepenmus "JIBUKeHHUE TE BOKPYT
rpaBuTanoHHOro 1neHTpa (CosHe4yHas cucrema).
lamaktuku"

(Bxiag oTeuecTBEHHBIX YUEHBIX B H3YUCHUN
KOCMHUYECKOI'0 TPOCTPAHCTBA)

24

25

26

27

28

Pemenne 3amau nmo teme "Cuiia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHUS"

[epBas kocMuveckasi ckopoctb. HeBecoMocTh 1
neperpys3Ku

(Ku3Hb U eI TebHOCTH MIEPBOI0 KOCMOHABTA B
mupe — FO.A.I'arapuna)

PaBHOBecue MaTepraIbHOW TOYKU. AOCOIFOTHO
TBEp0E Teso. PaBHOBecHe TBEPAOTO Tena ¢
3aKpeIUIEHHOM OChIO BpallleHusl. MOMEHT CHUJIBI.
Llentp TsKECTH

PaBHOBecue mMaTepuanbHOW TOUKH. AOCOTIOTHO
TBEpHOE Teo. PaBHOBecHe TBEPAOro TeNa C
3aKpeIUIEHHOM OChIO BpalleHusl. MOMEHT CHUJIBI.
Ilentp TsKECTH

@.I". Onpezenienne EHTPa TAKECTH
HECUMMETPUYHBIX TEI.

Pemenue 3anau no teme "MomeHT cuinbl. LieHTp
TsKECTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"Mexanndeckoe aBrkeHune. B3anmonencTaue

TCII

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponsHas padora no Teme "MexaHudeckoe

bubmuorexa [JOK

30 nemxenue. Bzaumonerictsue tea" https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnynesc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCa. YTIPYroe U HEyIpyroe bubmmorexa [JOK
N https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE
39 Pemienue 3amad no teme "3akoH COXpaHEHUS bubmuorexa [JOK
uMIyJibca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
MPUPOJIC U TEXHUKE"
33 ( Kuznb u gesrensHocts C.I1.Koponésa.
3HaueHUEe PEaKTUBHBIX OOEBHIX YCTAHOBOK B
BOB)
bubmuorexa [JOK
34 Mexannyeckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0a8A
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CHJIBI bubnuorexa [JOK
TpEeHUs https://m.edsoo.ru/ffob0db8
JlaGopaTtopHas pabota «Onpenenenue padoThbl
36 CHWJIBI TPEHUS TIPY PABHOMEPHOM JIBH)KEHUU Tella
M0 TOPU3OHTAIBHOM MTOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTrHs
38 Kunernueckas sneprus. Teopema o bubnunorexa [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHCHHS SHEPTUU B MEXaHUKE
39 @.I". «3aKoH coOXpaHEHHs U TIPEBPAIICHHS
DHEPTHUI)
40 JlaGopaTtopHas paborta «3yueHue 3akoHa bubnmnoreka [JOK

COXPAaHCHUS DHCPTUM»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

KonebarenpHoe 1BUKEHUE U €T0 XapaKTEPUCTUKU

bubmumorexa [IOK
41 DrI. COCTELBJ'ICHI/IG TaOJIUIIBI: IIPUMEPHI httos://m.e dsogru IFOb1858
KoJie0aHu# B MPUPOJIE, TEXHUKE.
42 3aryxaromue KoneOanus. BeiHyK/IeHHBIC bubnnoreka [HOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ffob20f0
43 MaremaTuyecKuil U NPy KUHHBIA MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTD MIEPUOIA
44 KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MacChI bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue 3HEprun NP MEXAaHUUECKUX
KOJICOAHUSAX
46 JlaboparopHas paboTa «OnpeaeneHrue 4acToTsl U bubnnoreka [JOK
nepuoa KojaebaHui mpy>KMHHOTO MasSTHUKA https://m.edsoo.ru/ffOblaec
@.I". JJaboparopnas pabora «IIposepka
47 HGSaBI/ICI/IMIZ)CTI/IpHepI/II)OHa Kone6ra)1HI/H“f rpys3a, bubmorexa LHOK
https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexannueckue BoJgHbI. CBONCTBa MEXaHUYECKUX bubnuotexa [JOK
BOJIH. [IpoA0JIbHBIE M MTONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 @.I'. Ypok-koHpepenuus "MexaHnuecKue BOIHbBI
B TBEpI0M Tene. CelicMuieckre BOTHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHHue 3ByKa
51 @.I". Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOThI"
59 I'pomMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA
pE30HaHC
53 @d.I'. Ypok-koubepenmus "YIbpTpa3ByK u bubnuotexa [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
54 [ToaroToBKa K KOHTPOJIBHOM paboOTe MO TEME bubnmuotexa [JOK



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

"3aKoHBI COXpaHeHUs. MexaHu4YecKue KoJeOaHus
Y BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTponpHas padora o Teme "3aKoHbI

55 coxpaHeHus. MexaHndeckue KoyeOaHus u
BOJIHBI"
56 DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHhIE bubnunoreka HOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koHpepenmus "llkana 31eKTpOMarHUTHBIX
58 BOJIH. Vconb30BaHME 3JIEKTPOMAarHUTHBIX BOJH bubnnoreka [JOK
JUIsL COTOBOM CBSI3H" https://m.edsoo.ru/ffOb2fe6
(Pab6otsr A.C.ITomosa)
@.I'. Ypok-uccnenoBanue "M3yueHue cBONCTB
59 AJIEKTPOMATHUTHBIX BOJH C TTIOMOIIBIO bubmmorexa LIOK
https://m.edsoo.ru/ffOb2c6c
MoOupHOTO Tenedona"
50 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMAarHUTHOMN BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnuoteka [JOK
cBera. BoinHOBEIE CBOMCTBaA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 pacmipoctpaneHue cBeta. 3armenust CoHIa 1 bubmorexa LIOK
https://m.edso00.ru/ff0b3658
JIyHbl
3aKkoH oTpaxkeHHs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS CBETa bubmmorexa LIOK
https://m.edsoo.ru/ffOb38c4
®.I'. Ananus tekcta «Memy3a ["apronay
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmmorexa LIOK
https://m.edsoo.ru/ffOb3aea
65 [lonHOE BHYTpEHHEE OTPAXKEHHUE CBETA. bub6nuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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Hcnonbs3oBanue MogHOrO BHYTPEHHETO
OTpPaXeHUS B ONTHYECKHUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c¢c

JlaboparopHnas pabota "Vccienoanue

66 3aBHCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIy4a
OT yIJIa MaJIeHus Ha rpaHuile "Bo3ayx-cTexio""
Ypok-koHpepenius "Mcnonb3oBaHuE TOJIHOTO
67 BHYTPEHHET0 OTPa)KEHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuia JIMH3bI
https://m.edsoo.ru/ffob3f2c
bubmuoreka [JOK
69 @.T". TlocTtpoenue n300paskeHUH B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHnas pabota "Onpenenenue HoKycHOTO
70 ACCTOSIHUS U ONTHUYECKOM CHIIBI cCOOMparoiei bubmmorexa LOK
pacetos paroth https://m.eds00.ru/ff0b4206
JIUH3BI
71 Ypok-koHpepenus "Ontudyeckue TMH30BbIE bubnuoteka [JOK
npubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [OK
P https://m.edsoo.ru/ff0b4684
VYpoxk-koupepennus "dedextsl 3penus. Kak
COXPAaHUTH 3peHue"
73 (Bxnag C.H.®&nopoBa — cOBETCKOTO U
poccuiickoro opTaabMoora B MUKPOXUPYPTHUIO
riasa)
Paznoxenue 6enoro cBera B cieKTp. OMBITHI
74 Hrerotona. CnoxeHrne CrieKTpalbHBIX 1IBETOB bubmmorexa [OK
’ P i ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
75 JlaGopaTtopHnast pabota "OMBITHI 11O Pa3I0KEHUIO bubmuotexa [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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0eIIoro cBeTa B CIIEKTP M BOCIIPHUATHIO IIBETA
NPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC
buabTpH"

https://m.edsoo.ru/ff0cOe2a

VYpok-npaktukyM "BoaHoOBbIE CBOWCTBA CBETA!

76
nucriepcust, naTepdepennns u qudpakums”
77 OmneiTel Pe3epdopna u mianeTapHasi MOJIETb bubnunoreka HOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Henyckanue v noromesne cBeTa aTOMOM. bubnuoreka [IOK
KBanTs1. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenre cieKTpoB bubnuorexa [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE 1 €€ BUIBI bubnmorexa LOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnast moaens bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
bubnunorexa [JOK
83 PanuoakTuBHBIEC IpeBparienus. M30Tombl https://m.e dsogru ffoclald
84 Pewenue 3amnau no reme: "PannoakTuBHBIE bubnmnorexa [JOK
peBpaicHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana
VYpok-koHpepennus "PagnoakTuBHBIC U3TYyYEHUS
B PUPOJIE, METUILIMHE, TEXHUKE"
86 (BKIij))] ;)IO;CI/II\/IJIICKIII/IX y;{éme B pa3paboOTKu bubmmorexa LIOK
https://m.edsoo.ru/ff0c2126
METOJIUK IO 3alllUTe OT PAIUAL[HOHHOTO
BO3JICUCTBUS Ha )KUBYIO KIIETKY)
87 SAnepHbie peakiuu. 3aKOHbI COXpaHEHUS bub6nuorexa [IOK

3apsAaA0BOTO U MAaCCOBOI'O YUCEII

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChl U

bubmuorexa [JOK

88
SHEpPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3ama4 no teme "Snepusie peakuuu'

90 Peakuuu cunTesa u nenenus saep. crounuku bubnmoreka [JOK
sHepruu CoyHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koHdpepenuus "SnepHas sHepreTUKa.

91 JleficTBHS pagquOaKTUBHBIX U3JIy4CHUN HA KUBbIC
OpraHu3MbI"

(OKuznb u nestensHocTh M.B.Kypuarosa)
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
" bubnuoreka [IOK
92 DNEeKTPOMarHuTHOE T0JIe. DIEKTPOMAarHUTHBIC
" https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBEIC SIBIICHHSA
KonTponbhas pabota no Teme

93 "DIEKTPOMAarHUTHOE TI0JIe. DIEKTPOMAarHUTHBIC
BOJIHBIL. KBaHTOBBIC siBICHUS"

04 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o Kypcy "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061meHNe. Penienne pacyeTHbIX U

" bu6mmorexa [IOK
95 Ka4eCTBEHHBIX 337a4 110 Teme "TerioBsie
" https://m.edso0.ru/ff0c2572
IPOLIECCHI
[ToBTOpeHnue, 06061meHne. Penienne pacyeTHbIX U
" bubmuorexa [JOK
96 KaueCcTBEHHBIX 3a7a4 1o teMe "KIIJ] TermaoBsix
. https://m.edsoo.ru/ff0c2a22
JIBUTATEINEH
[ToBTOpenue, 0600IeHNE. Peenne pacueTHbIX U
97 KadyecTBEeHHBIX 3aaa4 no teme "KIIJ] bubmorexa HOK
} https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTaHOBOK
08 [ToBTOpenue, 0606menHue. JlabopatopHbie bubmmoreka [JOK

paboTsl 1o Kypcy "CBeToBbIe sIBIEHUS"

https://m.edsoo.ru/ff0c2c52
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https://m.edsoo.ru/ff0c223e
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99 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmumoreka [IOK

TeMme "3aKOHbI COXpaHECHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK

teme "Konebanus u BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o61enue. Padora ¢ Tekctamu 1o 1 bubnmoreka [JOK

teMe "CBeTOBbIE ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menne. Pabota ¢ Tekctamu o 1

teme "KBaHTOBas u saepHas pusznka'

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUSA

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUSN OCHOBHOM
06p330BaTeJILHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3inuaTth ABJICHUA 110 OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PH3HUECKOE SBICHUE

13

1.4

pacrio3sHaBaTb IMPOSABJICHUC HN3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBICHUH B
OKpYyZKaromeM MHUpe, B TOM YUCIIC (1)I/I3I/ILI€CKI/IG SABJICHUA B IIPUPOAC, IIPU
OTOM IMCPEBOAUTL IMPAKTHYCCKYIO 3aJadyy B yqeGHy}o, BBIACTIATD

CYILIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCHIOIb3YsI
¢u3nueckue BEIUYMHBI, TPU ONHCAHMM TPABUIBHO TPaKTOBATh
¢u3n4YecKuif CMBICIT MCIIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €TUHMILIBI
(Gu3NYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
¢u3NYecKyl0 BEIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOMTH TIpaduku

HN3YYCHHBIX 3aBUCHUMOCTEHN (1)I/I31/I‘~I€CKI/IX BCJIMYUH

1.5

1.6

1.7

XapaKTCpPU30BaTb CBOICTBa TCII, (I)I/I3I/IIIGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Ysd  HU3YYCHHBIC 3aKOHBbI, TIIpH O3TOM JaBaTb CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3dKOHa U 3aIllUCbIBATh €0 MATECMATHYCCKOC BBIPAKCHUC

OOBSICHATh (Pr3HUYECKHE MPOLECCHl U CBOMCTBA Ted, B TOM YHCIE U B
KOHTEKCTE  CUTyalluil  IPAaKTUKO-OPHMEHTHPOBAHHOIO  XapakrTepa:
BBISIBJISATH IPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 2 — 3
JIOTHYECKUX IaroB ¢ OMOIIBI0 2 — 3 M3YYCHHBIX CBOMCTBA (DU3MUECKUX

HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacy€THele 3ahayd (omuparolecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), UCTIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONINE PU3NYECKUE
BEJIMYMHBI: Ha OCHOBE aHaIW3a YCJIOBHUS 33Jaud 3alUCBIBATh KPaTKOE

YCJIIOBUE, BBIABIIATE HCAOCTAOIINUE HUIIN H30BITOYHEIE JaHHBIC, BBI6I/IpaTB




1.8

3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JJISl PEIICHUs, TPOBOJAUTH PACUETHI U
OIICHUBATh PEATUCTHYHOCTh TMOJNYYCHHOTO 3HAUCHUs (PUIUUECKOM

BCJIIMYHUHBI

pacrio3HaBaTh IPOOJEMBI, KOTOpPbIE MOXHO pEUIMTh IpU IOMOILU
(GU3MUYECKUX METO/I0B, HCIOJb3Ysl OIMCAHHE HCCIEOBaHUS, BBIICIATH
IIPOBEPSEMOE  NPEAIOJIOKEHUE, OLEHMBATh MPABWIBHOCTh IOPSAIKA
IIPOBEJCHUSI  MCCIENOBAHUs, JelaTb  BbIBOJbI, HMHTEPIPETHPOBATH

pe3yabTaThl HAOTFOICHHIA U OTIBITOB

1.9

1.10

MPOBOJIUTH OIBITHI O HAOMIONEHUIO (U3NYECKUX SBJICHUW WIIH
(GU3MYEeCKUX CBOMCTB Te€Jl: CaMOCTOSTEIbHO COOMpATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 00OpYIOBaHUS, OMHUCHIBATH XOJ[ OIBITA U €ro

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIBI

MPOBOJIUTH TP HEOOXOAMMOCTU CEPHIO MPSIMbIX U3MEPECHUH, ONPEIeIIsis
CpeaHee 3HAUYEHHE H3MEpsIieMO BenMuuHBI ((POKYCHOE paccTosHHUE
coOuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cCrmocoO0a HU3MEPECHHS

(n3mepuTeapHOTO IPUbdOpPa)

1.11

MPOBOJUTH HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
WCIOJNBb30BAHUEM TMPSMBIX M3MEPEHUM: IUIAHUPOBATH HCCIEAOBaHUE,
CaMOCTOATENIbHO CcOoOMpaTh yCTaHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJIyYeHHOM 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHJE TaOIHIIH

Fpaq)HKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

1.13

MMpOBOANUTL KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MEPCHMU, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIIIOJHATH
HU3MEPCHUA, CICAYA npezmoxceHHoﬁ HWHCTPYKIUH, BBIYUCIIATL 3HAUCHUC
BCJIMYMHBI W AHAJIMU3UPOBATH IIOJTYYCHHBIC PE3YJIbTAaTbl C yqéTOM

3aJlaHHOH IMOrpeIIHOCTHU H3MepeHHI>i

CO6J'IIO,Z[8.TB ImpaBujia TCXHUKHU 0e30ImacHOCTH npu pa60Te C

1a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

1.15

pa3auyaTh OCHOBHBIE MPU3HAKK HW3YYEHHBIX (UBHYECKUX MOJEeNei:
MaTepualibHasi TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYCUHBIH HCTOUHUK
CBeTa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'0 Aapa

XapaKTCPU30BaTh IMPUHIHUIIBL JefiCTBUS HU3YYCHHBIX HpI/I60pOB u

TEXHUUYECKUX YCTPOUCTB C OMOPO Ha UX OMUCAHUS, UCTIOJIb3YS 3HAHUS O




CBOMCTBaX (U3MUECKUX SBICHUH H HeoOXoaumble (usmueckue

3aKOHOMEPHOCTH

1.16

HCIIO/Ib30BATh CXEMbI U CXEMATUYHbBIE PUCYHKU U3YYCHHBIX TEXHUYECKUX
YCTPOKMCTB, W3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOIECCOB
IPU PpEIICHUH Y4eOHO-NPAKTHUYECKUX 3a/lady, ONTHYECKHE CXEMbl JUIs

MOCTPOCHHSI N300paKEHUH B IIIOCKOM 3€pKajie U coOMparoIeii TuH3e

1.17

OPUBOAMTH  HpHUMEPHl  (HaXOAUTh HH(OpPMAIMIO O  TMpUMEpax)
IPAKTUYECKOI'O MCIIOJIb30BaHMs (PU3MUYECKMX 3HAHMHA B IOBCEAHEBHOM
KU3HH 17151 00ecTiedeHnst 6€301MacHOCTH Py 00paIeHny ¢ MPHOopamMu 1
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3/I0pOBbsl U COOJIOACHUS

HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY Kalollel cpesie

1.18

1.19

OCYIIECTBIISITh MOMCK MHpOpMAaNUU (PHU3HMUECKOTO COACP)KAHUS B CETH
HHTepHeT, caMoCTOSTENbHO (POPMYIIHUPYS TOMCKOBBIM 3aIpoc, HAXOIUTh
IIyTH ONPEJEIIEHUS JOCTOBEPHOCTH MOIYYEHHON HH(POPMAIIMU Ha OCHOBE

HUMCIOIIUXCA 3HaHWUH U JOIMOJIHMTCIIBbHBIX KCTOYHHUKOB

MCIOJIb30BAaTh MPH BBHINOJIHEHUU YUEOHBIX 33JaHUI Hay4YHO-TIOMYJISIPHYIO
nuTepaTypy (PU3MUECKOro COACp)KaHUS, CIPABOYHBIC MaTEpHAabI,
pecypcebl cetu HTepHET; BIaaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3zoBanus HHGOPMAIIMHI U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

1.21

co3gaBaThb cOOCTBEHHBIE MMUCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBC
I/IH(i)OpMaIII/II/I N3 HECKOJBKUX HNCTOYHHKOB (1)I/ISI/I‘~IGCKOFO COACpIKaHuA,
myOIu4HO MPEACTABISATh pe3yiabTaThl MIPOEKTHOMN WIH
HCCIIEIOBATENbCKON JEATENIbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIb30BaTh
WM3YYCHHBIN TOHSATHMHBIN ammapar Hu3ydaeMoro paszaena (Qusukd u
COMPOBOXK/IATh BBICTYIUICHUE TpE3EHTAlMeld ¢ Y4€TOM OCOOCHHOCTEH

ayauTOpUN CBEPCTHUKOB

MIPU BBINOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUN (U3MUECKUX
MIPOLIECCOB PACHPENeNiATh OO0SI3aHHOCTU B TPYMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jla4aMU, CJIEIUTh 3a BBHIIIOJIHEHUEM IUIaHA IEUCTBUI U
KOPPEKTUPOBATh €ro, ajeKBaTHO OIEHWBATh COOCTBEHHBIA BKJIaJ B
NeSTEIbHOCTh TPYIIIIbI, BBICTpanBaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTH pa3peiaTh KOHGIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KIIACC
Kon
Konx sanemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHNS
paszznena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe  JBWXKeHHE.  MarepuanbHas — TOYKA.
81 Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXAaHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE
#H#Parf##HepaBHOMepHOE NPAMOIMHEHHOE JIBUIKEHHE.
8.4 Cpeansis ©  MrHOBEHHas  CKOpPOCTh  Tella  MpH
HEPABHOMEPHOM JBM)KEHUU
VYckopeHnue. PaBHOyCKOpeHHOE IIPSIMOJIMHEVHOE
8> JBUKCHHE
8.6 ###HPar##Croboanoe nanenue. OnbiTel [Nanunes
###HPar##PaBHOMepHOE  NBIKEHHE TIO OKPY>KHOCTH.
8.7 [lepuon m wyacrora oOpameHus. JIuHeliHas M yrioBas
8 ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akoH HeroToHa
8.11 #HHHPar### [puHIUIT CyTIEPIIO3UITIHN CHUT
8.12 Cwita ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuiia TPEHUS! CKOJIbKEHMsI, CHIIa
8.13 TPEHUs TIOKOS, IPyTHE BUIbI TPEHUS
#H##Par###Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS.
514 YckopeHnne cBOOOTHOTO MaeHUS
JBuxenue muanet Bokpyr Connua. IlepBas kocmuueckas
815 ckopocTb. HeBecomMocTh U neperpysku
8.16 PaBHOBecue maTepuanbHONW TOUKH. AOCONIOTHO TBEPIOE

TCII0




8.17

###Par###PaBHoBecue TBEPAOro Tela C 3aKPEIUIEHHOU

OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn

8.18
8.19
8.20
8.21

8.22

Nmnynbce Tena. M3menenue nmnysbcea. UMmynbe cuiibl
3aKOH COXpaHEeHMsI UMITYJIbCa

#H#HPart##PeakTHBHOE IBUKECHUE

Mexannyeckasi paboTa U MOILTHOCTb

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsa3b 3HEpTUu

1 paboTHI

8.23

IToTreHnuanbpHas OHCPIruAa TCIa, IIOAHATOIO Hanqg

MMOBEPXHOCTHIO 3eMJIN

8.24

IToTeHumanbHas YHEPrUs CKATOU NMPYKUHBI

8.25

8.26

8.27

#H#Par###Kunernueckas SHEprus. Teopema 0

KUHETHYECKOW YHEPTUN
H#HPar###3akoH coxpaHeHUs] MEXaHUYECKOW YHEPTUU

[TpakTuueckue paboThI:

Ornpenenenne cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WUiTH
JIBWKEHHUS  LIapHKa 1O  HAKJIOHHOW  IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHU TMPHU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HauaJdbHOW CKOPOCTH MYTH OTHOCATCSA Kak
PSAI HEYETHBIX YUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKU
BPEMEHU OJIMHAKOBHI.

WccnenoBanue 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHUS OT
CHUJIBI HOPMaJIbHOTO JIABIICHUA. Omnpenenenue
kod(ddurmenta TpeHuss ckoiubxkeHus. OmnpeneneHue
KECTKOCTU MpYKuHBI. OnpeneneHue padboThl CUIIBI TPEHUS
MIPU PaBHOMEPHOM JBMIKEHHWU Tejla TI0 TOPU30HTAIBHON
noBepxHocTu. Onpenenenrue paboThl CUIIBI YIIPYTOCTH MPH
noabéMe Tpy3a C HCIOJIb30BAHHEM HEMOJIBIDKHOTO U

[MOABWKHOTO OJIOKOB

8.28

du3nyeckue SBICHUS B opupoac: NpUINBbBI U OTIIMBBI,




JABMKCHUEC IIJIAHET ConHeynon CHUCTEMBI, PCAKTHBHOC

JABWIKCHUC )KUBBIX OPTaHHU3MOB

8.29

TexHuyeckue  yCTpOMCTBA:  CHHAOMETpP,  JATYUKHU

I10JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

Konebarensnoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKH
KoJIeOaHUI: TIEpUO/], YacTOTa, aMIIUTY1a

MaremaTuueckui u NPy KUHHBINA MAasITHUKH.

[IpeBpanienue sHepruu Npu KoJieOATEILHOM JIBHKCHUHI

9.3

9.4

9.5
9.6

9.7

3aryxatomme KoneOaHus. BreiHyX1eHHBIE KOJeOaHMS.

Pe3onanc

Mexanuueckue BOJIHBL. CBOHCTBA MEXAHHYECKUX BOJIH.
[IpononbHBIE U TIONEpPEYHBbIE BOJIHBL. JliMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHHs. MeXaHU4eCKHe BOJHBI B
TBEPJIOM TeJIe, CECMUYECKHE BOJHBI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpa)keHue 3ByKa
Wudpa3Byk u ynpTpa3ByK

[TpakTudeckue pabOTHI:

Ormnpenenenne  4acTOTBI M TepuoAa  KoJieOaHUM
MaTeMaTH4eCKOT0 MasTHHUKA.

Ormpenenenre  4acTOTBl M TepuoAa  KoJieOaHUM
MPY>KUHHOTI'O MasiTHUKA

UccnenoBanme  3aBUCHUMOCTH  Tepuojaa  KoJiebaHUH
MOJABEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
UccnenoBanme  3aBUCHUMOCTH  Tepuojaa  KoJieOaHUH
NPy KUHHOIO MasTHUKA OT wMaccel rpysa. [Iposepka
HE3aBHCHUMOCTHU rnepuojia KoneOanuii rpysa,
MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTHU

npyxuHsl. 3Mepenne yckopeHusi cBOOOIHOTO Ma/ieHus

9.8

du3nyeckue SBICHUS B Iprupoac: BOCIPHATHUC 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, ceiicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudeckue  yCTpOMCTBA:  DXOJOT, HCIOJIB30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHUTHOE I0Jie. OJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas mnpupoja cBera. CKOpocTh CBerTa.
' BonHoBBIE cBOMCTBa cBETA
10 [TpakTuyeckue pabOTHI:
10.4 W3ydeHne CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOUITBEHOTO TenedoHa
®dusnueckue ABICHHS B  OPUPOZAE:  OHOJIOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTPaduoIETOBOTO u
PEHTTC€HOBCKOTO U3ITyYeHHUN
10.6 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenune cBera. Ilnockoe 3epkayio. 3aKOH OTpaKeHUS
. CBeTa
114 [Tpenomnenue cera. 3akoH npenomieHus ceera. [lonHoe
' BHYTpPEHHEE OTpak€HUE CBETa
115 JInnza. Xop rydeli B 1MH3e
118 OnTuueckass cucrema (QoToanmnapaTa, MHUKpPOCKONa H
11 ' TeJecKona
117 ['ma3 kak onTuueckas cHUCTeMa. bIM30pyKoCThb U
' JATbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OmnbiTel HbroTOHA.
' CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucnepcus cBeTa
[TpakTiueckue paboThI:
#H#Par### lccnenoBanue 3aBUCUMOCTH YIJIa OTPasKEeHHS
11.9 CBETOBOTO JIy4da OT yIJIa MaJeHUs.
HH#HPar##13yuenue XapaKTEPUCTUK M300paKeHHs
IpeIMeTa B INIOCKOM 3epKalie.
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#H#Par###1cciienoanue 3aBUCUMOCTH yria
IpPEJOMJICHUSI CBETOBOIO Jy4a OT YyIJla NaJeHUs Ha
IpaHUIE «BO3JIyX — CTEKIION.
#i#Par###lonydenne  nM300paXeHUH € TTOMOUIBIO
coOuparorien JTUH3bL.
###HPar##Onpeneneaue  POKYCHOTO  PACCTOSIHHSI |
ONTUYECKOI CUITBI COOUPAIOIIEH JTMH3BI.
#HHHPar###0npITEI IO  Pa3IOKEHHUIO OeJloro cBeTa B
CHIEKTP.
H#AHAPar####OnbITH 110 BOCIIPUATHUIO LIBETA MPEIMETOB MpU
WX HaOJIFOJICHUU Yepe3 IBETOBBIC (DUITBTPHI
®dwusnyeckue sBICHUS B npupoze: 3arMmeHus CoiHIa u
11.10 JlyHbl, 1[BeTa TeJN, ONTHYECKHE SBJICHHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHMUECKHe yCTpOICTBA: OUKH, IEPUCKOT, (poToamnmapar,
' ONTUYECKHE CBETOBOJIbI
KBAHTOBBGIE ABJIEHUA
121 Onwitel  Pesepdopna u mumaHerapHas MoJenb aToMa.
' Mognens aroma bopa
199 Hcnyckanwe W TIOTJIONIEHWE CBETa aTOMOM. KBaHTBI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
124 Crpoenne aroMHOTO siipa. HykioHHast Mogens aTOMHOTO
' sanpa. 3oTomsl
125 PannoaktuBHble mpeBpameHus. Ilepuox momypacmana
' ATOMHBIX SITIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsiOBOrO H
' MaccOBOTO YHCEI
12.7 DHeprus CBS3U aTOMHBIX siiep. CBSA3b MacChl U SHEPTUU
128 Peaknmu cuHTe3a W jgencHus saep. VICTOYHWUKH SHEPTrUd
' Connua u 38€31
12.9 SlnepHas  sHepretuka.  JlelcTBHE — pagMOaKTHBHBIX
' U3ITy4YEHUN Ha KUBbIE OPraHU3MbI




[TpakTueckue paboThI:

HaGnronmenue CIUIOIIHBIX M JIMHEHYATBIX — CIIEKTPOB

U3JTYYCHUSI.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHHM YaCTHUIBI O
TOpMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue paanoakTuBHOTO (hoHa
dusnueckue SIBICHUS B TPUPOJC:  €CTECTBEHHBIN
11 panuoaKTUBHBINA (POH, KOCMUYECKUE JIy4H, PaTHOAKTUBHOE
' U3JIy4YCHUE PUPOIHBIX MUHEpAJIOB, JeiicTBre
PaIOaKTUBHBIX M3IyYCHUI HAa OPTaHU3M YEJIOBEKa
1212 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ JO3UMCETP, KaMEpa Bunbcona




HHPOBEPSAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0a30BOIo
NPOBEPsIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpPaMMblI
TpeOoBaHusl OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC

[lonumanne  ponu  GU3MKK B HAYYHOM  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHOU CBSI3H H
M03HABAEMOCTHU SIBJICHUN MPUPOJBI, O POIU AKCIIEPUMEHTa B (PU3HKE, O
cucteMooOpa3syromeid poi (U3UKA B Pa3BUTHH E€CTECTBEHHBIX HayYK,
TEXHUKHU U TEXHOJIOTUH, 00 IBOMIOLUN (PU3NUECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KAPTUHE MHUPA, O BKJIAJE POCCUMCKUX U
3apyOexHbIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HayKd, OOBSCHEHUE

MIPOIIECCOB OKPYKAIOIIEr0 MUPA, Pa3BUTUE TEXHUKH U TEXHOJIOTHI

3HaHMs 0 BUJAX MaTepuu (BELIECTBO M I10JIE), O ABMKEHUH KaK crocoode
CYLIECTBOBaHUS MaTe€pUu, 00 aTOMHO-MOJIEKYJSPHOW TEOPUU CTPOCHHS
BElIECTBA, 0 (PU3MUECKON CYIIIHOCTH SBJIEHUH NMPUPOABI (MEXaHUUECKHUX,
TEIUIOBBIX, D3JEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHE pa3IuyaTh
SIBJIGHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEeMOHCTPUPYIOIIMX  JaHHOe  (U3MYEeCKoe  sBICHHME;  yMEHHE
pacrmo3HaBaTh IMPOSIBICHHE M3YyUYEHHBIX (U3MUECKUX SBIECHUU B

OKpYyZKaromeM MHUpPE, BbIACIIAA HX CYIIIECTBCHHBIC CBOMCTBA (HpI/I3HaKI/I)

BJ'Ia,I[CHI/IC OCHOBaMH IMOHATHUIHOI'O amnmapara 1 CUMBOJIMYECKOI'O A3bIKa
CbI/ISI/IKI/I U HCIOJB30BAHHUEC HX I PCIICHUA y‘—Ie6HBIX 3aaa4;, YMCHHC
XapaKTCpPU30BaTh CBOICTBa TCII, (bI/ISI/I‘-ICCKI/IC SIBJICHHUA U IIPOLCCCHI,

HCIIOJIB3YH q)YH)IaMeHTaJ'H)HI)Ie N OMIIMPUYICCKHUE 3aKOHBI

YMeHHe OIMCHIBaTh HN3YUCHHBIC CBOMCTBa Tell U (I)I/I3I/I‘{CCKI/IG SABJICHUA,

WCTIONB3YS (PU3UIECKHE BETUIMHBI

Brnagerne oOcCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C  Y4ETOM

coOMroIcHUsT TpaBUJ Oe€30MacHOro Tpyjaa: HabmrofeHne (U3UYECKUX
5 SIBIICHHIA:

YMEHHE CaMOCTOSITENIbHO COOMpAaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY W3

JaHHOTO Habopa 000pYAOBaHUS MO UHCTPYKIIMU, OMUCHIBATH XOJI OIbITa




U 3aIMChIBATh €r0 pe3yJbTaThl, HOPMYIUPOBATh BHIBOJBI;

MPOBE/ICHUE TPSAMBIX U KOCBEHHBIX HM3MEPEHUN (DU3MUECKUX BEITUYWH:
yMEHHE  IUIAHUPOBaThb  W3MEPEHHUs,  CAMOCTOSTENBHO  CcOOMpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKLMH, BBIYUCIIATH 3HAYEHUE
BEIMYMHBl W aHAJIM3UPOBATh IIOJIYYECHHBIE pe3yJbTaTbl € Y4YETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJITATOB U3MEPEHUI;

IIPOBEICHUE  HECIOXHBIX  JKCIEPUMEHTAJIbHBIX  MCCIIEJOBAHUM;
CaMOCTOSITEJIbHO ~ COOMpaTh  SKCIEPUMEHTAIbHYIO  YCTAaHOBKY MU
IIPOBOAUTH UCCJIEIOBAHUE MO MHCTPYKLUHU, MPEACTABIATH IOJyUYEHHBIE
3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHJE TaOmul U rpaduUKoB,
YUUTHIBATh  IOTPEIIHOCTH, J€JaThb  BBIBOABI [0  pe3yJibTaTaM

HCCICOOBaAHUA

[Tonumanue XapaKTEPHBIX CBOWCTB bu3nUecKux Moienei
(MaTepuanbHasi TOuka, aOCONIOTHO TBEPAOE TENO, MOJIEIU CTPOCHHS
ra3oB, KHIKOCTeH W TBEPIBIX TeJ, IUIAHETApHAs MOJIENIb aToMa,
HYKJIOHHAsi MOJENIb aTOMHOIO fJipa) U YMEHUE HPUMEHSTh MX JUIs

00BsACHEHHS (1)I/I3I/I‘ICCKI/IX IIpoueccoB

YMmeHue oObSCHATh (pU3HUECKe MPOLECCH U CBOWCTBA TeJl, B TOM YHCIIe
U B KOHTCKCTC CI/ITyaIlI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBIABIATH I[PUYUHHO-CIICACTBEHHBIE CBSA3M U CTPOUTH
OOBSICHEHHE C ONOpPOM Ha M3Y4YEHHbIE CBOWCTBA (PU3NYECKUX SBIICHUH,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTH U MOACIIN

YMmeHue pemarts pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHeHWHI),
HCIOJIb3YSl 3aKOHBI U (DOPMyJIbI, CBS3bIBAIOLINE (DHU3UUECKHUE BETUUYMHBI,
B UYAaCTHOCTHM, 3allUCHIBaThb KpaTKOE€ YCJIOBHME 3a/Jayd, BBbISIBIATH
HEeJOCTaloU[e JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
Ul €€ pEeLIeHMs, HCII0JIb30BaTh CIPABOYHBIE JAHHBIE, IPOBOIUTH
pacuéTel W OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYEHUS
(bu3n4ecKoil BEeJIMYMHBI; YMEHHE ONpPEIeNsiTh Pa3MEPHOCTh (U3UUECKOM

BEJINYUHBI, IOJYYEHHON NPH PELICHUH 3a1a41

VYMmenne XapaKTECPU30BaATh IIPHUHIUIIBI HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX NPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTUYECKUX MPOIECCOB MO WX OINUCAHUIO, HCIONB3Yysl 3HAHHS O
CBOMCTBax (U3MUECKMX SBJICHUW MW HEOOXoauMmble (usnueckue

3aKOHOMEPHOCTH
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YMeHue NCIONIb30BaTh 3HaHUS O (PU3UYECKUX SBICHHUAX B TOBCEAHEBHON
KHU3HH JUIA oOecrieueHust 0€30MacHOCTH MPHU OOpalleHUuH ¢ OBITOBBHIMH
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3/I0POBBS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOr0 TOBEIEHHS B OKpYXKAIOLIEH cpene;
NOHUMaHUE HEOOXOAMMOCTH IPUMEHEHUS JOCTIDKEHHH (u3nku u

TEXHOJIOT Uit AJId paliuOHAJIBHOT'O IPUPOAO0IIOJIBb30BaAHUA

11

OneIT moucka, MpeoOpa3oBaHUA U NPEACTaBICHUS HHPOpPMALUU
(U3MYECKOTO COACpPKAHHSI C  HCIOJB30BAaHHEM HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTMH; YMEHHUE OLIEHHUBATh JOCTOBEPHOCTH
MOJIy9CHHON WHQPOpMAlMd Ha OCHOBE WMCIOIIMXCS 3HAHWA W
JOTIOJIHUTEIbHBIX UCTOUHUKOB; YMEHHE HCIIO0Ib30BaTh IIPU BBINOJIHEHUU
y4eOHBIX 3aJlaHUH HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy (HU3HUECKOTO
colepKaHus, CIPAaBOYHbIE Marepuaibl, pecypcel cetu MHTepHer;
BIIaJICHHE 0a30BBIMH HABBIKAMH MPEOOPA30BAHMS HHPOPMAITUH U3 OJTHOM
3HAKOBOW CHUCTEMBI B JpYryl0; YMEHHE CO3[aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBEe WHpOpPMAIUU U3

HECKOJBbKHMX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O ®U3BUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 MEXAHMWMYECKHUE SABJIEHUA
11 Mexanuueckoe  nBHkeHHe.  MarepuanbHas — Touka.  Cucrema  orcuéra.
- OTHOCUTENBHOCTD JIBHXKCHHUS
PaBnomepHoe u HepaBHOMepHOe ABMxkeHHEe. CpenHsas ckopoctb. Dopmyna st
1.2 BBIYKCIICHUS CPeHE ckopocTH: V = S/t
PaBHOMEpHOE NPSAMONMHEIHOE ABMXKEHHE. 3aBUCUMOCTb KOOPAMHATHI Te€Jaa OT
BPEMEHHU B CIIy4ae paBHOMEPHOIO MPSIMOJIMHEUHOTO IBUKEHHUS:
13 () =x,+vt
I'paduku 3aBUCUMOCTH OT BpEeMEHHU A TPOEKIUU CKOPOCTH, MPOCKIUU
NepeMEIIeHUs, IyTH, KOOPIUHATHI TP PABHOMEPHOM MPSIMOJIMHENHOM JABUKEHUU
3aBUCUMOCTh KOOpPAMHATBl Tejla OT BPEMEHUM B CJIydyae pPaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO JBHKCHUS:
2
Sl =vy #f+ay= %
@opmynbl 11 OPOCKUUH TEPEMEIIECHHS, MPOEKIMU CKOPOCTH W MPOEKIUHU
YCKOPEHMUS IIPU PAaBHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKECHUMU:
2
14 .sx(a‘)=vﬁx-r+ax-3.
U_‘.(f) =Up T4, L,
a,(f) =canst,
Ul.‘c: - L’}1:1'2 =2HISI
I'padukm 3aBHCUMOCTH OT BPEMEHHU JJsi TPOCKIHH YCKOPEHHS, MPOEKINU
CKOPOCTH, TPOCKIHUH TEPEMEIICHUS, KOOPJIUHAThI TIPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUJKEHUU
CBoOonHoe maneHue. POpMyIbl, OMHUCHIBAIONINE CBOOOJHOE TMAJCHHE Tela II0
15 BEPTUKAIN (IBMKEHUE TEJIa BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3E€MJIH).

I'paduku 3aBUCUMOCTH OT BpeMEHH IS TPOEKIIUN YCKOPEHHUS, IPOCKIIMU CKOPOCTH

N KOOPAWHATHI ITPHU CBO60,Z[HOM MaacHWu TEJia IO BEPTUKAIIN




CkopocTb paBHOMEPHOIO JBM)KEHHMS Tela M0 OKpykHocTU. Hampasnenue
CKOPOCTH.

@opmyna s BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYXHOCTH U MEPUOA

oOpareHus:
2mR
L=
T

LentpocrpeMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBLHOIO

1.6 yckopeHus. @opmyiia 171 BBIYUCIICHUS yCKOPEHUS:
2
a. — L
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaILCHU:
V= 1
T
Macca. [InotHOCTb BemecTBa. @opmyna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennuuHa. CliokeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:
1.11 F 21 = _‘Fl—>2
TpeHue mokost U TpeHUe CKOJIbKeHHs. Dopmysia I BBIYMCICHHUS MOJYJISI CHIIbI
1.12 TPEHUS CKOJIbKEHUS:

Frpzp-;"-.r




1.13

1.14

1.15

1.16

Hedbopmaruss Tena. Ymopyrue W Heynpyrue aedopManuu. 3aKOH YIPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenue. 3akoH BCEMHUPHOTO TATOTEHUS:
my -1~
F=G.—-1 _2
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyiia A BBIYUCICHUS CHIIBI TSKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBuxenue maner Bokpyr ConHua. [lepBas kocmuueckasi ckopocts. HeBecomocTh

U TIeperpy3Ku
I/IMHy.]'IBC TCJIa — BEKTOpHasd (l)I/I3I/I‘IeCKa$I BCJIIMYMHA.
D=mi
I/IMHYJ'ILC cucteMsbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI
3akoH COXpPAHCHUS UMITYJIbCa JIA 3aMKHYTOﬁ CUCTCMBI TCII.
P=mU, +m, U, =const

PeaxTtuBHOE NBUKEHHUE

1.17

Mexanunueckas padota. @opmyna i BEIYUCICHUS pPaOOThI CUITBI:

A=Fscosc

Mexanndeckass MOIITHOCTD:

nN=2
r

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYHCIICHUSA

KHHETHYISCKOM OHCPIUU:

HJUE
BT

Teopema o kuHeTHuecKkou s3Heprun. Gopmyiia i BBIYUCICHUS TOTCHIUAIBHON

OHCPIruM T€jia, IOAHATOrO




Hana 3eMIIEN:

E,= mgh

Mexaandeckas OHEpPIuUi:

E=E;,+E »
1.19 3 .
aKOH COXpaHEHHUs MexaHndeckoil sHeprun. Gopmyia A 3aKOHa COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuJl TpeHus: E = const.
[TpeBparenre MEXaHHUYECKON YHEPTUU MTPH HAJTMYUU CHIIBI TPEHUSI.
[TpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuiter: M - FI.
YcnoBue paBHOBeCHS pblyara:
M +M,+..=0
1.20
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H
[aBiienue TBEpIOTO TENA.
®opmyra 17151 BBIYUCIICHHS 1aBICHUS TBEPIOTO Tena:
p= F
5
191 JlaBnenue raza. ATMOcepHOe TaBIeHHE.
I'mapocTaTuyeckoe naBiieHHE BHYTPH KUIAKOCTH.
®opmyra 1151 BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Dopmyna A ONpeNENeHUsT  BBITAIKUBAIOMIEW  CHUIIBL,
JIEMCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE B JKUJKOCTh MJIU Ta3:
1.23
Fag =PEV
VYcnosue miaBanus tena. [lnaBanue cy10B 1 BO3yXOIIaBaHUE
1.24 Mexanuveckue KoneOanus. AMIUTUTY/1a, IEPHOJT B YacToTa Konebanuii. dopmyia,




1.25

1.26

1.27

CBA3BIBarOIIasA 4aCTOTY U IIEPUOT KOJIEOaHMIA:

Maremarnueckuii W IPYKUHHBIA MaATHUKU. [IpeBpamienue »sHeprum Ipu

K0J1e0aTeIbHOM JABMXKEHUU
3aryxaromue konebanus. Beinyxennslie koneOanus. Pezonanc

MexaHndeckrue BOJIHBI. HpOI[OJ'IBHBIC N TIIOIICPCUYHLIC BOJHBI. Z[J'H/IHa BOJIHBI H

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

1.29

3BYK. FpOMKOCTB H BBICOTA 3BYKa. OTpan(eHHe 3BYKOBOfI BOJIHBI HA I'paHUIC ABYX
cpen. udpasByk u ynbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; APXUMEIOBOM CHIIBL, KECTKOCTH
OpYyXUHBL, Kod(UIMEeHTa TPEeHHs] CKOJbKEHHS; PaOOThl CHUJIBl TPEHHS, CHIIbI
YIPYTOCTH; CPeAHEH CKOPOCTH MIBIDKEHHsS OpycKka IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsl OpycKa MpHU JBMKEHUU 110 HAKJIOHHOM MJIOCKOCTH; YaCTOThI M MEpUoJia
Koje0aHMM MaTeMaTHYecKoro MAasTHUKA; 4YacTOThl U Iepuoja KosieOaHWit
MPYXKUHHOTO MasTHHKA; MOMEHTa CHUJIbI, JEHCTBYIOIIErO HA pbluar; paboThl CHIIBI
YOPYTOCTH MpU MOABEME Ipy3a € MOMOUIBI0 HEMOJIBUKHOIO 0J10Ka; pabOThI CHIIbI
YIPYTOCTH MPH NMOABEME I'py3a ¢ TOMOIIBIO OJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW 4acTH
T€a U OT INIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHUJIBI OT MacChl
TCJIa, CWUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIBHOTO JaBJICHUA M OT poJa
[IOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAWOIIEH B MPYXKUHE, OT CTEIECHU
nedopmaruu NPy KUHBI, YCKOPEHHS OpycKa OT yIjla HakKJIOHA HampaBIISIONICH;
nepuoAa (4acToThl) KOJeOaHWW HUTSHOTO MasTHHKA OT JUIMHBI HHUTH;, MEPHOJA
Koje0aHuM NPYKMHHOTO MAasiTHUKAa OT MacChl Tpy3a M JKECTKOCTH MPY>KHUHBI;
UCCIIEIOBaHNE HE3aBHCHMOCTH MEPHO/Ia KoJeOaHUI HUTSHOTO MasTHUKA OT MaccChl

rpy3a. IIpoBepka yciaoBusl paBHOBECHS phluara

1.30

Qusuueckue aenenus 6 npupooe. IPUMEPHI IBIKEHHS C PA3IMUYHBIMU CKOPOCTIMU
B )KMBOM M HEKWBOW NPUPOJE, NEHCTBHE CUJIBI TPEHUS B NPHUPOJIE U TEXHHUKE,
OPWIMBBI W OTJIMBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE
JBIDKEHUE KHUBBIX OPraHU3MOB, PblYard B TeJl€ YeJIOBEKa, BIMAHUE aTMOC(EpPHOro

JIaBJICHUS] Ha KMBOM OpPraHu3M, IUIABaHUE PHIO, BOCIPUSATHE 3BYKOB >KHBOTHBIMH,




3EMIICTPSACCHUCE, celicMUUecKue BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOpPE€HHA, AOWHAMOMECTpP, IMOAIIMIIHWUKH, PAKEThl, pbIyar, HO,Z[BI/I)KHHﬁ n

HGHOI[BH)I(HBIﬁ 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTb, IPOCTBIC MCXAHHU3Mbl B GBITy,

L3l coOOLIAIMeECs] COCylbl, YCTPOHCTBO BOJOIIPOBOJA, T'MJIPABIMYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIJIOBBIE SAABJIEHUA
OCHOBHBIE T0JIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUU CTPOEHUS BELIECTBA.

2.1 Mopnenn  TBEPAOro, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUIM — BEIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JIBmxenue yactull BeuiectBa. CBsi3b CKOPOCTH JBMXKEHUS YAaCTHIl C TEMIIEPATYpOH.

' BpoyHoBckoe nBmxenue, auddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

25 BuyTpennsiss sHeprus. PaGora u Teruomepenaya Kak CcHoocoObl H3MEHEHUs

' BHYTPEHHEHN DHEPTUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, N3TyUYE€HUE
Harpeanue u oxnaxaenue ten. KoanuecTBo TeMIoThl. Y eibHas TEMI0EMKOCTb:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHMs] SHEpPruuM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0, +..=0
Wcnapenne u konaeHcauusa. l3MeHeHHe BHYTPEHHEH DSHEpPIUHM B IIPOLECCE
210 WUCTIApeHUsT MW KOHJeHcauuu. Kumenue OKUAKOCTH. YenapHas  TemioTa
' napooOpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3tyxa
919 [InaBnenue u kpucramnusanvs. Mi3sMeHeHre BHYTPEHHEW 3HEPrUu IIPU IUIABICHUU

" KpUCTaJlJIN3allu. Y,I[CJ'IBHaﬂ TCIIJIOTA ITJIaBJICHUA:




BHyTpeHHss 3HEprus cropaHus TOIUIMBA. Y JeNIbHAS TEILIOTa CrOPaHUs TOILUIMBA: (

2.13 =Q/m
2.14 [Tpuntumne! padoTs! TeroBsix apurareneid. KI1J[ TeroBoro apurarens
Ilpaxmuueckue pabomul
N3mepenune yaenpbHOW TEIUIOEMKOCTH METAJUTMYECKOTO IWJIMHAPA; KOJIHYECTBA
TEIUIOTHI, TOJIyY€HHOTO BOJIOM KOMHATHOM TeMIepaTypbl (UKCHUPOBAHHOMN Macchl, B
215 KOTOPYIO OITYIICH HArPEThIA MUJIUH/IP; KOJTHMYECTBA TEIUIOTHI, OTJAaHHOTO HATPEThIM
' HWIMHIPOM, TIOCTE OIyCKaHHs €ro B BOAYy KOMHATHOM TeMIepaTyphl;
OTHOCUTEIIFHOM BIIQYKHOCTH BO3JyXa; YICIbHOH TEIIOTHI TIJIABJICHUS JIbJIA.
HccnenoBanre U3MEHEHHS TEMIIEPATYPHI BOJIBI IPU PA3IUYHBIX YCIOBUSX; SIBJICHHUS
TEII000MEeHa TP CMEIIMBAHHUH XOJIOTHOM U TOPsYel BOJIBI; TIPOIecca NCITapCHHUS
Qusuueckue s6l1eHUs 6 Npupoode: TOBEPXHOCTHOE HATSHKCHUEC W KAIMMJUISIPHBIC
2.16 SBIIEHUS B TPUPOJE, KPUCTAUIBI B mpupoje, uznydeHue ComHIa, 3aMep3aHue
BOZI0OEMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuyeckue ycmpouicmea: KalWJUIAPBI, TPUMEPhl HCIONb30BaHHS KPUCTAIJIOB,
217 JKUJKOCTHBIM TEPMOMETp, IaT4UK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOILICHUS
' JIOMOB, TUTPOMETpBI, TCUXPOMETp, MapoBas TypOWHa, IBUTATellb BHYTPEHHETO
CTOpaHHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpusanus Ten. [[Ba Buia 31eKTpUIECKUX 3apsi0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
3.4 Dnektpuueckoe rmone. Hanpsok€HHocTh  anmekTpudeckoro monst.  [IpuHimn
' CYNEePIO3UINH ICKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu osnextpuyeckux 3apsaoB. JleWcTBHE JIEKTPUYECKOrO IOJISL  HA
' aneKTpudeckue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTostHHBIN 3nekTpuyecKkuid TOK. JlelcTBUsS 3nekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.

I=qg/t,U=A/




:‘)J'IGKTpI/I‘{CCKOC COIIPOTUBIICHUC. y,Z[GJ'IBHOC OJICKTPHUYCCKOE COIMPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB:
I,=1,; U=U,+U,: R=R +R,
39 [TapaenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONTPOTHBIICHUS:
U=U:1=1+1,; Rzi.
2 2 P
CMemnaHHbIe COSTUHEHUS TIPOBOTHUKOB
Pa6ota u MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenmna:
3.11 O=I"-R-t
312 OneiT OpcTtena. MarHuTHOE TI0Jie TPSIMOTO TMPOBOAHHMKA C TOKOM. JIuHUM
MarHUTHOW HHIYKITUU
3.13 MaruuTHoe 110JI€ MOCTOSHHOrO MaruuTa. B3anMomeiicTBre MOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnertel @apanes. SBnenne snekrpomMarHuTHON MHAYKIWU. [IpaBumno Jlenna
Ipaxmuyeckue pabomul
W3mepenue ANEKTPUIECKOTO COTIPOTHBIICHUS pe3ucropa; MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
HccrnenoBanre 3aBUCHMOCTH  CHJIBI TOKa, BO3HUKAIOIIETO B  IIPOBOJIHHKE
3.16 (pe3ucTopsl, JIaMIIO4Ka), OT HAIpPsHKEHHUS Ha KOHIAX MPOBOJHWKA; 3aBHUCHMOCTH

COIIPOTUBJICHUA OT MJIMHBI IMPOBOAHMKA, IJIOINAJAW €ro IMOINCPEYHOro CCUYCHUA H
YACIBHOT'O COIIPOTUBJICHU.
HpOBepKa nmpaBujia I SJCKTPHUYCCKOI'0 HAIPSXKCHUA IIPH IMOCICI0BATCIIBHOM

COCAMHCHUH IPOBOJHHUKOB, IpaBuWjia IAJd CHWJIBI 3JICKTPUUCCKOTO TOKa MIpHU




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue ANeHUs 6 npupode. DICKTPUYECKHE SBICHHS B arMmocdepe,

3.17 AMIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3emiid, Apeiid MOoI0COoB,
POJIb MArHUTHOTO TOJIS IS )KU3HU Ha 3eMile, TOJISIPHOE CHSIHHE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIepMETp, BOJBTMETp, peocTarT,
CUETYMK  9JIEKTPUYECKOM  DHEpPruM,  SJICKTPOOCBETUTEIbHBIE  MPUOOPBI,
3.18 HarpeBaTeNIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), NEKTPHUUECKUE MPEAOXPAHUTEIH,
3JIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSHHOIO
TOKa
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojienb cBeta. [IpsiMoIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3.94 Jlunza. Xopn nydeir B nuH3e. POKyCHOE paccTosHUe JHH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
IIpakxmuueckue pabomoi
###Par###l13mepenne ONTUYECKOM CHIIBI cOOMparomiel JUH3bI;  (OKYCHOTO
paccTostHusS coOMparomieil JHH3bI (10 CBOMCTBY paBEHCTBA Pa3MepOB MpEIMeETa U
n300pakeHusl, Korja MpeaMeT pacloyIoKeH B JIBOMHOM (Qokyce), IMoka3aTems
3.26 MPEOMJICHUS CTEKIA.
###Par##lccnenoBanue CBONCTBA M300paKEHUS, TMOIYYEHHOTO C MOMOIIBIO
coOmparoniell JTUH3bI; U3MEHEHUsI (JOKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YIJIa MPEJIOMJIEHUS CBETOBOrO Jiyya OT yIJIa MaJeHUs Ha TpaHULe
«BO3/1yX — CTEKJIO»
3.97 Qusuueckue aenenus 6 npupoode: 3atmeHus Connna u JlyHbl, 1Bera Ted,
' onTHYECKHE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKH, TIEPHCKOMN, QOToammapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
1 PagnoaktuBHOCTh. Anb(da-, Oera-, raMMa-usnydeHus. Peakuum anbda-u Oera-

pacnana




4.2

OmnpiTel Peszepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aTomHoOrO sigpa. M30ToIs!I

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MAaCCOBOI'O YUCET
Qu3uueckue a6leHuss 6 npupode:  ECTECTBCHHBIH  paJUOaKTHBHBIA  (hoH,

4.6 KOCMMYECKHE JIyUH, PaJUOaKTUBHOE U3JIyuY€HHE IPUPOAHBIX MUHEPAJIOB, JeHCTBUE
PaAMOAKTHUBHBIX U3JIyY€HUH Ha OPraHU3M YeJI0OBEKa

47 Texnuueckue ycmpoticméa: CHEKTPOCKON, WHAMBUIYalbHBIM IO3MMETp, Kamepa

BI/IJ'IBCOHa, AACpHad OHCPreTuKa




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

1. ®usuka 9 k., [I€peimkuna 1. M., IBanos A. U., M.- « ITpocsemienue» 2025 T.

2. Coopnuk 3amay o gusuke 7 -9, [1éppimkun A. B. M. — «9x3amen» 2024r.

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
1. Meronunueckoe nocodue k yueonuky Il€ppimkuna M. M., M. — «/Ipoda»
2. Metoaudeckoe nocobue «l3ydenne Gpu3nKu Ha OCHOBE HAyYHOTO METO/A

no3Hanus», I'.I'. Hukudopos, A.YO. [lentun, M.- «/Ipoda» 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

=

Caiit- «9nemenTapnas ¢usuka» http://elfiz.ru/

2. Caiit- «Knacc!nas ¢usuka st mo0Oo3HarenbHbIX» http://class-fizika.narod.ru/
index.htm

Caiit- «®wusuka.ruy http://www.fizika.ru/index.php

4. Caiit- Pemy EI'D, cnam TMA http://phys.reshuege.ru/ http://phys.sdamgia.ru/
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