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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yuéToM deaepanbHOl pabouel IporpaMMbl BOCITUTaHUS
u Konuenuuu npenojgaBanus yaeoHoro rnpeamera « uzuka.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYaIOIIMXCA M OPraHU3aLUI0 H3YyYEHHUS
bU3UKN Ha JEATeIbHOCTHOW OCHOBE. B mporpamme mo (hu3uKe y4uTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameTa B peanusanuu Tpedboanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)X€ MEXIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (U3UKE YCTAaHABIMBAET pACIpPEACICHHE YYEOHOro
MaTepuasia mo roaaMm oOydeHus (IO Kiaccam), Npeajaraet MPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIUXCSl.

[Iporpamma no ¢usmuke pazpaboTaHa C LENbI0 OKa3aHUS METOAMYECKOU
MTOMOIIY YYUTEIIO B CO3/IaHNU paboyelt MporpaMMbl IO Y4EOHOMY TPEIMETY.

®uznka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH WU
buszndeckoi reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUHYIO KAapTUHY MHPA,
IpenocTaBsieT Haubojee sSCHbIe O00pasllbl NMPUMEHEHHUsS HAy4YHOTO0 METOHAa
MO3HAHUSA, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHHUM O MUPE.

OnHa u3 riaaBHBIX 33724 (PU3MYECKOT0 00pa30BaHUs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TPEIIOAraeT OBJAJACHUEC
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMUA €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHWBATH U MMOHUMATH OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UVHTEPOPETUPOBATh JIaHHBIE W  HUCIOJb30BaTh  HAYYHBIE
JI0KA3aTeNIbCTBA ISl TOJYUYEHHUSI BBIBOJIOB.

Henu wuzydeHuss U3MKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHnenuu npenogaBaHusi yueOHoro mnpeamera «Pusnkay B



oOpa3oBarenbHbIX oOpranuzauusx Poccuiickoil ®enepauuu, pearu3yronmx
OCHOBHBIE 00I1I€00pa30BaTENbHbIE POrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Konnerun MunucrepcrBa npocenienus Poccuiickoit @eneparuu (IpoTOKOJI OT

3 nekabps 2019 r. Ne [TK48H).
Hean nzyvyenus pusnkm:

npuoOpeTeHue MHTEepeca M CTPEMJICHHS OOYYaroIIMXCS K HAyYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHE UX MHTEJUIEKTYalbHBIX M TBOPUECKHX
CIIOCOOHOCTEI;

pa3BUTUE TPEACTABICHUM O HAyyHOM METOJE€ [O3HAaHUS U
(opMHpOBaHHE HCCIEAOBATEIbCKOTO OTHOLIEHUS K OKpPYXaroluM
SBIICHUSIM;

(opMupOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3ysibTaTa HU3y4YeHUs
OCHOB CTPOEHHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMHpOBaHUE MPEACTABICHUN O POJIM (PU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TNPEJICTAaBIEHUH O BO3MOXKHBIX cepax  Oyayumien
po(heCCUOHATILHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, IOArOTOBKA
K JaJIbHEHIIeMy OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHre ITHX IIEJIe MporpamMMBbl 1Mo (PU3MKE Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONTUX 3a]a4.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPpUOOpPETECHUE YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS C
HCITOJTb30BAaHUEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE METOJIOB pEILIEHUSI TMPOCTEHINMX pacy€THBIX 3aaad ¢
HCIIOJIb30BaHUEM bU3UIECKUX MOJICIICH, TBOPYECKUX u
PaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHEC YMCHHMI HaOIIOAaTh TPHUPOJHBIC SBJICHUS W BBHITOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U AIKCIICPUMEHTAIILHBIC UCCIICIOBAHUS C
HCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThI ¢ UHPOpMaIuel (U3NIECKOTO COACPKaHUS,
BKJIFOYast ”H(OOPMAITHIO O COBPEMEHHBIX JTOCTKCHUAX (U3MKH, aHATIU3
U KPUTHUYECKOE OIICHUBAHNE HH(POPMAIIHH;

3HAKOMCTBO €O cepamu  mpodecCHOHATBHON  JIeATeTHbHOCTH,
CBS3aHHBIMM €  (PU3MKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTIKECHUAX (DU3UIECKON HAYKH.



Ha uzyuenue ¢usuku (0a30Bblil ypoBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus 0TBoUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJZIEIIO), B
8 kiacce — 68 yacoB (2 yaca B Henelnto), B 9 kinacce — 102 gaca (3 yaca B HeJIelo).

[Ipeasiaraemelii B mporpaMMe 1o (pu3uKe rnepedeHsb JadopaTOpHbIX padoT U
OMBITOB HOCHUT PEKOMEHJATEIbHBIM XapakTep, YYUTENb JIeJaeT BBIOOD
poOBe/IeHUs J1a0OPATOPHBIX PAaObOT M OMBITOB C YYETOM HWHIMBUIYAJBbHBIX
0cOOEHHOCTEeW  00ydwaroluxcsi, CIHCKa OKCIHEPUMEHTAIBbHBIX  3aJaHH,
npejiaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COILEPKXAHUE OBYYEHUA
9 KUIACC

Pa3ngea 8. Mexannueckue siBJICHHUS.
Mexannueckoe nBWXKeHUE. MarepuanpHas Touka. CucremMa oTcuéra.
OTHOCHUTEIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOJIMHENRHOE
nBxkeHue. HepaBHOMepHoe mpsMonMHEHOe aBMkeHue. CpenHsaa U
MTHOBEHHAsl CKOPOCTB Teja P HEPABHOMEPHOM JBHKECHHH.
Yckopenue. PaBHOyCKOpeHHOE MNpsiIMOIMHEHOE nBrkeHne. CBOOOIHOE
nagenue. OnbiTel ["anues.
PaBHOMepHOE nBUKEHUE 1O OKpyXHOCTHU. [leprnoa u yactora oOpaleHus.
JIuHeiHas u yrioBast CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.
Ileppii 3axkoH Herorona. Bropon 3akoH HeroTrona. Tperuin 3akoH
Herorona. [IpuHIum cynepno3suuuu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHHS CKOJIbKECHUS,
CUJIa TPEHUS TIOKOS, APYTUE BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
najeHus. J[Buxenue mianeT Bokpyr ComHua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTh 1 neperpysku.
PaBHOBecue matepuanbHOil TOUKU. AOCOIIOTHO TBEPI0E Teno. PaBHOBecue
TBEPIOTO Teja C 3aKpPEIUIEHHOW OChI BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.
Nmnynece Tena. U3meHnenne ummyibca. MIMIynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHUE.
Mexanuueckass paboTa U MOIIHOCTh. PaboTa cun TSKeCTH, YHPYrocTH,
TpeHusi. CBsi3b SHEpPruu U padoTel. IloTeHIMaNbHAs PHEPrus Temna, MOAHSATOrO
HaJl TOBEPXHOCThbIO 3eMiM. lloTeHUManbHAsT SHEPrUsl CKATOW MPYKUHBI.
Kunernueckas sneprusi. Teopema 0 KHHETUUECKON YHEPTUH. 3aKOH COXPAHECHUS
MEXAHUYECKOW SHEPTUU.
Jemoncmpayuu.
1. HaGnrogeHune MeXaHMUYeCKOTO JIBHXKEHMSI Te€lla OTHOCHUTEIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHME TIyTEH W TPACKTOPUM NBUKEHHUS OJHOTO M TOTO K€ Teia
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
N3MmepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUXKEHUSI.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUSL.
Habmtoienne ABMKEHUS Tella o OKPYKHOCTH.



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

HaGmonenne MexaHWYEeCKUX SIBICHUHM, MPOUCXOMAAIIUX B CHUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU
OTHOCUTEJILHO KaOMHEeTa (PU3UKHU.

3aBUCUMOCTb YCKOPEHMS TENIa OT MACChI TeJla U JECHCTBYIOLIEH HA HETO
CHUJIBI.

Habumoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

M3meHenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ilepenada nMIrynbca Npy B3aUMOJIECHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabutoieHne peakTHBHOTO ABMXKEHUS.

CoxpaHeHNe MEXaHUYECKON YHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHEe MEXaHUYECKON SHEpPruv IMpH JBWKEHUH Tela IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyrnpoBanue Tpakra sl pa3roHa U JajdbHENUIIEr0o paBHOMEPHOIO
JNBW)KECHUS IIAPUKA UITU TEJIEHKKH.

Ornpenenenue CpelHEN CKOPOCTH CKOJIBKEHHUs OpycKa WU JIBUXKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

Ornpenenenue yCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH IYyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TuUMOTE3bl: €CIAU NMPU PABHOYCKOPEHHOM JIBUKEHUU O€3
HAYaJbHOM CKOPOCTU MYTH OTHOCSATCS KAaK PAJl HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHSI OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kodphuiMeHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPEHUS TTPU PABHOMEPHOM JIBIDKCHHUH TeJia
10 TOPU3OHTAJILHOM MOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrOCTH MpU MNOABEME TIpy3a C
MCIIOJIh30BAHNUEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3zngen 9. Mexannueckune KoJie0aHUA M BOJIHBI.



Konebatenproe paBuxkenne. OCHOBHBIE XapaKTEPUCTUKHA KOJCOAHMIA:
[IEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKuii W NPYKUHHBIA MAsTHUKH.
[IpeBparnieHue 3HeprUm MpU KOJIeOATeIbHOM ABUKECHUU.

3aryxatoumue  kosiebaHus.  BbIHyX7eHHble  KojeOanus. Pe3onaHc.
Mexannueckue BoaHBI. CBoOMCTBa MeXaHMYECKUX BOJIH. [lpoposibHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa u BbicoTa TOHa. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPA3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe xoneOaHUM TeNl IMOJ AECUCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIHN).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHre YacTOThl U MEpHOJa KoJIeOaHU MaTeMaTHYECKOro
MasiITHUKA.
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2. OmpepeneHne 4acTOTHI U TIEpUOJIa KOJeOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepuUoja KOJeOaHUM MOABEIICHHOTO K
HUTU I'py3a OT IJIMHBI HUTH.
4. HVccnenoBaHue 3aBUCMMOCTH TepHoja KojJeOaHWW MPYKMHHOTO
MasiTHUKA OT MACCBhI IPy3a.
5. IIpoBepka HE3aBHCUMOCTH NIEPHOJIA KOJIeOaHUH rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb TMepHoja KoyieOaHuit
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHue yckopeHusi CBOOOHOIO MaICHUS.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  MoOJie. DJIEKTPOMAarHUTHbIE BOJHBL.  CBoiiCTBa
ANEKTPOMArHUTHhIX BoJIH. [Ilkanma snexkrpomarHuTHBIX BOJMH. Mcnosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBS3H.
DneKTpoMaruuTHas npupojaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBoOlCTBa 3JIEKTPOMarHUTHBIX BOJIH.



2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0O MOOUIILHOTO

TenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonuneriHoe
pactipoctpaneHue cBera. 3atMeHuss Conxua u JlyHel. OtpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKOH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpeJIOMIICHHs] cBeTa. llonHOE BHyTpeHHEe
oTpaxkeHHe cBeTa. VICcrmosib30BaHWE TIOJHOTO BHYTPEHHETO OTPaKEHHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xonm mywedt B smnH3e. OnThueckas cucTema Qoroarnmnapara,
MUKpOCKONa M Teneckomna. ['71a3 kak onTudeckas cucteMa. bin3opykocTh U
JAIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. OmnbiTel HbetoToHa. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus cBera.

Jlemoncmpayuu.

[IpssMmonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n3o0pakeHHi B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOUparoIiei JInH3e.

Xox Iy4yer B pacCEenBAKOILIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens riiasa.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHM CBETa Pa3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTila OTPa)XKEHHUsI CBETOBOTO Jiy4a OT yrja
MaJICHHUs.

2. W3ydeHue xapaKTepUCTUK M300paKEHUS MPeIMETa B TIJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH YIjla MPEJIOMJIEHUSI CBETOBOTO Jiydya OT
yIJia MaJICHUs] Ha TPaHULE «BO3IYX—CTEKIION.

4. TlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOILEH JIUH3HI.
Onpenenenre  (POKYCHOTO  pPACCTOSHUS M ONTHYECKOW  CHIIBI
coOuparoiei JTUH3BI.
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6. OMBITHI O PA3IOKEHUIO OEJIOTO CBETAa B CIIEKTP.
7. ONBITHI 110 BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJI€eHUS.

Omnsitel Pe3epdopaa u mmanerapuas monenb aroma. Mojaens atoma bopa.
Hcenyckanne u nornouenue ceera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u raMMma-usiydeHusi. CTpoeHue aToMHOTO
anpa. HykmonHas wonens artoMHoro snapa. M3orombsl. PaguoakTuBHBIE
npeBpauieHud. [lepuoa nomypacmaia aTOMHBIX SIAED.

SAnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO0 U MaCCOBOTO YHCE.
DHeprusi CBsI3M aTOMHBIX saep. CBsI3b MacChl U 3HEpPru. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CoHIa U 3BE3I.

Anepnas sHepretvka. JIeHCTBUS pagMOAKTHUBHBIX W3JIYYEHUW Ha YKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYYEHUS U MOTJIOMICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. M3mepenue paqnoakTuBHOTO OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO-0000ITAIOIIIHIA MOYJIb npeHa3HaYeH VIS
cUCTeMaTH3allMi U O0OOOIIEeHHs TPEAMETHOTO COJEp)KAHUSI U OIbITa
NEeATEeIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (DU3UKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJIAPCTBEHHOMY JK3aMEHY MO (DU3UKE IS
00y4JaroIuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Tpu u3ydeHun 1aHHOTO MOAYJISI pEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPHIX 00ECIEUUBACTCS IOCTUKEHUE MPEIMETHBIX
M METanpeIMETHBIX IJIAHUPYEMBIX pPe3ylIbTaTOB O0O0y4YeHUs, (OpMHUPYETCS
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOOB UCCIEAOBAHUS
SIBJICHUM TIPUPOJBI U TEXHUKH, OBJIAJICHUEC YMEHUSMHU OOBSCHATH (HU3UIECCKUE



ABJICHUSA, TNPUMEHAA IIOJIYyYCHHBIE 3HAHMS, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

IIpyHIMOUATBEHO  ACATENBHOCTHBIM — XapakTep  JAaHHOTO  pasnela
peaynzyeTcs 3a CUET TOro, UTO OOYYaIOLIUECs BBINOIHIIOT 33JaHUsl, B KOTOPBIX
UM TIpEJIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHWW paclo3HaBaTh W HAYYHO OOBSCHATh
(puznyeckue IBJICHUS B OKPYKAIOLIEH PUPOJE U MOBCEIHEBHOM )KU3HM;

UCIOJIb30BaTh HAYYHbIE METOAbI MCCIIECAOBAHUS (DU3MUECKUX SIBICHUN, B
TOM YHCJIE I IPOBEPKU TUIIOTE3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJee Ba)KHBIX JTOCTHXKEHH COBPEMEHHBIX
TEXHOJOTUWA, HAalpUMEpP, MPAKTUYECKOIO0  HCMOJB30BAHUS  PA3IUYHBIX
VUCTOYHUKOB JHEPIMM HAa OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHUs BCEX
U3BECTHBIX BUIOB JHEPIUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHIXCHHUC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX W IPCIAMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro

oOpa3oBaHus y o0yyatoiierocst OyayT coOpMHUpPOBaHBI CIEAYIOMINE TUYHOCTHBIE
pe3yJbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOMN
bu3nUecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;
2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAUMMBIX
U OTUYECKUX TMpOOJeM, CBA3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKHY;

- OCO3HAHME BAXXHOCTH MOPAIBHO-ITUYECKUX MPHUHIIUMIIOB B ACATEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUATHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKHU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HAaHHME IEHHOCTH (PU3NUECKOM HAayKHM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHKS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISAIOLIEH
KYJIbTYPBIL;

- pa3BUTHE HAYYHOM JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIEIOBATEIIbCKON
JIESITETbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI H JIMOLMOHAJIBLHOIO
OJ1aronoJryums:

- OCO3HaHWE IIEHHOCTH O0e30macHoro o0pa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUSI Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000pY/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



- aKTUBHOE€ Yy4YacTHE B PEIICHHM MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHW3allid, TOpOJaa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHOM HAaIpaBJICHHOCTHU, TPEOYIOMMUX B TOM 4YHUCIE M (PU3HUECKUX

3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3YUEHUIO MPOEeCCHi, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIUs Ha MpUMEHEHHE (HU3NYECKUX 3HAHUMW JJIA pEIIeHUs 3a7ay B
0o0JlacTU OKpY’Kalollled cpeibl, IJIaHUPOBAHUS ITOCTYNKOB MU OIICHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIECH CPEIbI;

e - OCO3HaHUE TVIO0AJTBLHOIO XapaKTepa IKOJIOTHYECKUX MPOOJieM U MyTel ux

pelieHus;

e §8) ajanTanum K M3MEHAIOIUMCS YCJIOBUAM COUMAIBHON U NMPUPOTHOI
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICUCTBUU TPHU BBHIMOJHEHUU MCCIEIOBAaHUN U
MPOEKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM
ApYTruX,

e - TIOBBIIIEHUWE YPOBHS CBOEM KOMIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JEATENIbHOCTD;

e - TOTpeOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCJIE
dbopmMynupoBaTh UIEH, TMOHATHUS, THUNOTE3bl O (U3UYECKUX OOBEKTaX U
SABJICHUSX;

e - OCO3HaHME Je(hUIIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00nacTH GU3UKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUI;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3AUMOCBSI3U MTPUPOJIBI, OOIIIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHUEM (PU3UUECKUX 3HAHUM;

e - OILICHKA CBOUX JCHUCTBUM C YUYETOM BIIMSHUS HAa OKPYKAKOIIYIO Cpeny,
BO3MOKHBIX TJI00AJbHBIX TIOCJIECICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpaMMbl 10 (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBanust y  oOywatomerocss  OyayT  cOpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHEC M03HABATCIIbHBIC
YHUBEpCAJIbHbIE y4eOHbIC JIEHCTBHUS, KOMMYHHMKATHBHBIC YHHBEPCAIbHBIC
yueOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUCOHBIC TCHCTBUSL.



Ilo3naBaTejbHbIE YHUBEPCAJIIBHBIC yqeﬁﬂble I[eﬁCTBHSI

Ba3oBble Jiornyeckue 1eicTBHA:

BBUSIBIAITh U XApAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PHUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTM U TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
(dakTax, TaHHBIX M HAONIOJCHUAX, OTHOCAIIUXCS K (U3NIECKUM
ABJICHHSIM;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YYEHUH (PU3UUECKUX
ABJICHMM M IIPOLIECCOB, J€JaTh BBIBOJABI C  HCIOJB30BAHHEM
JNEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIOYEHUH, BBIABUTATh TUTIOTE3BI O
B3aUMOCBS35X (PU3NYECKUX BEINYMH;

CaMOCTOATENIbHO BBIOMpaATh CHOCOO pemeHuss ydyeOHOH (u3nuecKou
3aJ1auM (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEIICHHUs, BBIOOP Hanbosee
HNOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIACIICHHBIX KDUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HWCCJICAOBATECILCKHUH  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY TUIaHY  OIIBIT,
HECJIOKHBIN (U3UYECKUN HKCIIEPUMEHT, HEOOJIBIIOE WCCIEI0BaHNe
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TIPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITCNIbHO  (hOPMYJIMPOBATh  OOOOINEHWST W BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCIIEIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUSCKHUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEATONIOXKEHHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

OPUMEHSThH Pa3IMYHbIE METObl, THCTPYMEHTHI U 3alpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YUETOM MPEISIOKEHHON yueOHOM
(bu3uYeCKOM 3a1a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;



CaMOCTOSITEJIbHO BBIOHMpaTh ONTUMAIbHYIO (QOpMYy MpEIACTaBICHUS
uHpOpMallMd U WLIIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOKHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU IpadUKoi U X KOMOMHALIUSAMHU.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0Jie 00CyX/IeHHs yueOHOro MaTepuaia, pe3ybTaToB J1a00paTOpPHbBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOTPOCHI 110 CYIIECTBY 00CYKT1aeMON TEMBI
Y BBICKA3bIBATh UJICH, HAIICJICHHBIE HA PEIICHUE 3a/1a4 U MOAICP/KAHNE
0J1arokenaTeabHOCTH OOIICHNUS,

CONIOCTABJISAITh CBOM CYXKIECHHUS C CYXICHUSIMHU IPYTMX YYACTHUKOB
nuanora, 0OHapy>KUBaTh Pa3Inuve U CXOACTBO MO3UIINH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTAX;
nyOJUYHO TMPEACTABIATh PE3YJbTAThl BBIMIOJIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh M  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHJIUBUyIbHOW pPaOOThl MPU PEIIEHUH KOHKPETHOM (hHU3MYECKOM
poOJIEMBI;

OPUHUMATh LEIW COBMECTHOW JIESITENBHOCTH, OpPraHU30BHIBATh
JNEUCTBUA 10 €€ JIOCTHKEHHUIO: pACHpeNeNsaTh poJid, OOCYXKIaTh
MPOIECCHl M Pe3yJbTaTbl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

BBITIOJIHATHh CBOKO YacTh PaOOThI, JOCTUTasi KAYECTBEHHOTO PE3ysbTaTa
[0 CBOEMY HAMPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUSA C APYTrUMU
YjeHaMU KOMaH/Ibl;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX M YUE€OHBIX CUTYaLUSX, TPEOYIOIINX
TSl petieHust (PU3NYEeCKUX 3HAHUM;

OpPUEHTUPOBATbCA B PA3JIMYHBIX [OAXOJAaX MPUHATUS PEIICHUN
(MHAMBUAYAJIbHOE, IPUHIATHE PELICHUS B TPYIINE, NIPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelieHus: (pu3ndeckoi 3amadu
WIM IUIAHA HCCIENOBaHUSA C YYETOM HMEKOIIMXCA pECypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBATh IMpeJlaracMble
BAPHUAHTBHI PELICHUN;



JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTpOJIL, 3MOHI/IOH3JIbelﬁ HHTECJICKT:

aBaThb AaJCKBaTHYK OLIGHKY CHUTyallud MW TMpejjararb IUlaH €€
U3MEHEHNS,

OOBSICHATh MPUYUHBI JIOCTHXKEHUSI (HEHOCTHXKEHUSI) PE3yJIbTaTOB
JesITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YKCIIE€ B XOJ BBITIOJHEHUS
(Gu3MUecKoro MCCIeNOBaHWsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIIMXCS CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYTOro YeJloBeKa B XO/€ CIopa WK AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroOro;
MIPU3HABaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKIACHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 9 KJjacce mpeIMETHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

WCTIONB30BaTh TOHSATHS: CHCTEMa OTCu€Ta, MaTepuajibHasi TOUKa,
TPaeKTOpHUsl, OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBHXKEHUS, iepopmariust
(ynpyrasi, TiacTudeckas), TpeHHe, EHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, aOCOTIOTHO TBEPIOE TENO,
IIEHTP TSKECTH TBEPOTO TEja, pABHOBECUE, MEXaHUYECKHE KOJIeOaHus
Y BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK, AIEKTPOMArHUTHBIC BOJIHBI,
IIKajla  AJEKTPOMAarHUTHBIX  BOJIH,  CBET,  OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M TOTJIONICHUSI, anbda, 0era- u
raMMa-u3;1y4eHHUs], U30TOMbI, SI€pHAsI SHEPTreTUKA;

pasznuyath SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHENHOE
JBIDKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHHE, CBOOOHOE
najeHue  TeJl, pPaBHOMEpPHOE  JIBUXKEHHUE IO  OKPYKHOCTH,
B3aUMOJICMCTBUE TE€J, PEAKTUBHOE [IBIDKCHHE, KOJIeOATEIhHOE
JBIDKEHUE (3aTyXarolue W BBIHYKJICHHBIC KoJieOaHUs), pPE30HAHC,
BOJTHOBOE  JIBUKEHHE,  OTPAKEHHE  3BYyKa,  MPSAMOJUHEHHOE
pacnpocTpaHeHUE, OTpaXEHUE U TMPEIIOMJICHUE CBETa, IOJIHOE
BHYTPEHHEE OTpPaKEHUE CBETA, pa3jokeHHue OeNoro cBeTa B CHEKTP U
CJIOKEHUE CHEKTPAJbHBIX IIBETOB, AMCIEPCUSI CBETA, €CTECTBEHHAs



PaaO0aKTUBHOCTh, BOSHUKHOBEHUE JTUHEUYATOrO CIEKTpa U3ITy4CHUs)
[0 OMNHCAHUIO HX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYyXaromeM Mupe (B TOM uuciie (PU3UYECKUe SBICHHS B MPUPO/IE:
NPUIUBBL W OTJUBBL, JBWKEHHE TUIaHET CONMHEYHOM CHCTEMBI,
PEAaKTUBHOE JBUKEHUE JKHUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMMYECKHE BOJHBI, I[yHAMH, 3XO,
[[BE€Ta TEJ, ONTUYECKUE SIBJICHUSI B MIPUPOE, OMOJIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPa(PUOJIETOBOrO U PEHTIEHOBCKOTO M3Iy4YCHUH,
€CTECTBEHHBI  paauOaKTUBHbIK  (OH,  KOCMHUYECKHE  JIy4H,
pPaIMOAaKTUBHOE M3Iy4EHUE NPUPOJHBIX MHHEPAJIOB, JEHCTBUE
PAaIVOAKTHBHBIX HW3JIYYEHUW Ha OpPraHW3M YEJIOBEKAa), MpPHU HTOM
MEePEeBOJIUTh  MPAKTUYECKYI0 3a7adyy B  Y4€OHYIO, BBIACISTH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONUCHIBATh HW3YUYCHHBIC CBOMCTBA Tel U (U3UUYECKUE SIBJICHMUS,
UCTIOJIb3Ys (PU3MYECKUe BETUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa TP HEPABHOMEPHOM JIBUKEHUU, YCKOPEHHUE, IEPEMEIICHUE, ITYTh,
YIJ0Basi CKOPOCTh, CWJIA TPEHUs, CUJla YNPYTOCTH, CUJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MAaJIEHUsA, BEC Tela, UMIYJbC TeJa, UMITYJIbC
CWJIBI, MEXaHH4YecKkasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPTHUs
Tena, NOJHITOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTECHLIHAIbHAS YHEPTHS
CKATOM TPYKUHBI, KUHETUYECKAss SHEpPrus, IOJHAs MEXaHH4YecKas
SHEPrusl, MEPHUOJI U YaCTOTa KOJIeOaHUH, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeN b IPEJIOMJIICHUS CPEJIbl), TPU
OMHMCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3yEMbIX
BEITMYMH, 0003HAYEHUS W CAWHHIIBI (PU3NUYECKUX BEJIMYWH, HAXOJUTh
dbopmyIibl, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJITUYUHY C JAPYTUMU
BEJIMYMHAMM, CTPOUTH IpaUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYWH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WUYECKHE SBICHUS WU TIPOIECCHI,
WCTIOJNB3YS 3aKOH COXPAHEHUSI YJHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHUS,
NPUHIIAI CYNEPHO3ULIMK CUJI, MPUHIIUI OTHOCUTENIbHOCTH [ anuies,
3aKoHbI HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKCHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHMs 3apsifOBOTO M MacCOBOTO
yuceql TMpU SIACPHBIX PEAKIUSAX, IpPU OSTOM JIaBaTh CJIOBECHYIO
(hOopMyIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATHUECKOE BhIPAKEHNUE;



OOBSCHATh (PU3UYECKUE MPOLIECCH U CBOWCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE  CHTyaluld  NPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 2—3
JIOTUYECKHUX LIaroB ¢ OMOPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacu€THble 3a7aud (OmuparomMecs Ha CHCTeMy H3 2-3
YPaBHEHHUI), MHCHONb3ys 3aKOHBl M (QOpPMYyJbl, CBS3bIBAIOIIME
(¢u3znyeckue BEIUYMHBI: HA OCHOBE aHajlu3a YCJIOBUSA 33Jauu
3alUChIBATh  KPaTKOE YCIIOBUE, BBISIBIATH HEJOCTAIOIIME WU
M30bITOYHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIE
JUIsL pElIeHMs, MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH
[OJy4YEHHOTO 3HaueHUsl (PU3NUYECKOI BEIMUHUHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IMPU MOMOIIU
(pU3HYECKMX METOJ0B, UCIOJIb3Ys ONMKMCAHUE MCCIEIOBAHUA, BBIICIATh
MIPOBEPSIEMOE TPEIOIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSAJIKA
MIPOBEICHMS HCCIIEIOBAHUSA, JEJNaTh BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOJUTH OIBITHI MO HAOMIOJEHUIO (PU3UUECKUX SIBICHUN WIIU
(u3HUEeCKUX CBOMCTB TeN (M3y4eHHE BTOPOTo 3aKkoHa HploTOHA, 3aKkoHa
COXpaHEHUsl SHEPIruH, 3aBUCUMOCTh NEPHOJa KoJIeOaHUN MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTb OT
aMIUIUTYIbl MaJlbIX KoJIeOaHWM, NPSIMOJIMHEMHOE pacnpoCTpaHEHUe
CBETa, pasjiokeHue OeJIoro cBeTa B CHEKTp, H3YYEHHE CBOMCTB
M300pakeHHsl B IUNIOCKOM 3€pKajie M CBOMCTB M300payKeHUs MpeaIMeTa B
coOuparolel JTuH3e, HaOJI0IEHNE CIUIOMIHBIX U JJUHEHYAThIX CIIEKTPOB
U3TY4YEHHs): CaMOCTOSATEIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000OpyIOBaHMsI, OMHCHIBATH XOJ OIBITA U €ro Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeIensis
CpelHee 3HAaueHUE HU3MepsAeMON BeIMYMHBI ((POKYCHOE pacCTOsSHUE
coOuparomieil JIMH3bI), OOOCHOBBIBaTH BBIOOp cCroco0a H3MepeHus
(M3MepuTeIHLHOTO MPUOOopa);

OPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUMN (3aBUCUMOCTb IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JBMKEHHM 0€3 HayalbHON CKOPOCTH, IEepHojia
KOJIEOaHUI1 MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIJla OTPa)KEHUsI CBETA OT yIja MaJeHMs U yria NpeJOMIICHHs OT yIJa
NajeHus): IUIAaHUPOBaTh MCCIEAOBAHHUE, CAaMOCTOSITENIBHO COOMpAaTh



YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl IMOJYYEHHOH 3aBUCHMOCTHU
(Gu3HUEeCKNX BEIIMYWH B BHJIC TAOJUIl U TPaPUKOB, JACIATh BHIBOIBI 11O
pe3ynbTaTam HCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIUYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHE Tejla IMpPH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOHOTO MajeHus, )KECTKOCTh MPYKUHBI, KOAPPHUITUESHT
TPEHUSI CKOJBKEHUS, MEXaHU4ecKass padoTa MU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWil MaTEeMaTUYeCKOrO0 U MPYKMHHOTO MAasiTHUKOB,
onTHYECKass Cujla COOMparolIe JIMH3bL, PATUOAKTUBHBIA (OH):
MUIAHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CIIeAys  TPEIJI0KCHHOH  WMHCTPYKIIHH,
BBIUKCIIATh 3HAYEHUE BEJIMYMHBI M aHAIM3UPOBATh IMOJIyYCHHbBIC
PE3YNBTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coON0aTh MpaBUjia TEXHUKM O€30MacHOCTH NpH  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

pa3ianyaTh OCHOBHBIE TNPU3HAKH H3YyYEHHBIX (U3MUECKUX MOJICICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, MJIAHEeTapHas MOJeNIb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIpa;

XapaKTepHU30BaTh TMPHUHIUIIBEI JCHUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BHIIbCOHA), HMCMOJIb3ys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOO0Xoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

WCIIOJI30BaTh CXEMbl W CXEMAaTUYHBIC PUCYHKH  M3yYEHHBIX
TEXHUYECCKUX YCTPOMCTB, U3MEPUTEITBHBIX nprudoOpoB u
TEXHOJIOTMYECKUX TMPOIECCOB TPU PEIICHUH YIeOHO-TPAKTUIECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUS M300paKECHH B MIIOCKOM
3epKajie U COOMparoIeH JIMH3E;

NPUBOJANTh TpUMEPHl  (HAXOAuTh HHPOPMAIMIO O TMPUMEPaXx)
NPAaKTHYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU JJ11 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHuu ¢ IpudopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHECHHS 3I0POBbSI U COOJIOCHUS
HOPM PKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpee;
OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NIECKOTO COACPKAHUS B
WNuTtepHeTe, caMOCTOSTENbHO (GOPMYIHpPYsT TMOUCKOBBIM  3ampoc,



HaXOAUTh  TyTH  ONPEACJIICHUS  JOCTOBEPHOCTH  MOJY4EHHOM
nH(OpMAIIMM HAa OCHOBE HMMEIONIMXCS 3HAHUN W JTOMOJIHUTEIHHBIX
HUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (U3Wdeckoro comaepkaHus, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT, BiageTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC TMCbMEHHBIE U YCTHBIE COOOIIECHUSI Ha OCHOBE
MH(pOpMAaIIUU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIECpIKaHMUS,
MyOJIMYHO MIPECTaBIATh pe3yabTaThl MPOCKTHOM W
UCCIIE0BATENbCKOMN IESITEbHOCTH, IPU 3TOM IPaMOTHO HMCIOJIb30BATh
U3YYCHHBI TOHATUMHBIA anmapar H3ydyaeMoro pasjeia (QU3UKU U
CONPOBOXK/JIaTh BBICTYIUICHUE MPE3CHTAIMEN C y4€TOM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannyeckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [{OK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 2 1
SAUMOJCHCTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bubmmoteka IIOK
2.1 M 0 7 3
CXAHHHCCKHC KOTCDaHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M . 8 1 3
CXAHUMECKHUE BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U
' 3J€KTPOMArHUTHbHIE BOJIHBI

6

but6mmorekxa [IOK
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

Hroro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacIpOCTPaHCHHS CBETA 6 2 bubmorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue v NOTJIONIEHHE CBETa 4 1 bubnuorexa [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2 1
> CTpocHHE aTOMHOTO 7pa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 5 but6mmorekxa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTunuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUYKa
Cucrema otcuera.

2 OTHOCUTENHHOCTh MEXaHUYECKOTO 1 bubmorexa LHOK

https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 neukenue. Cpenusisa u 1
MTHOBEHHAsi CKOPOCTh
[Ipsamonunennoe

5 assHo CKOPEHHOE JIBH)KEHHE 1 bubmmorexa [OK
P YCHROP A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1
I'padux ckopocTH

7 JlabopaTopHas pabota 1 1 bubnmoreka [JOK

"OnpeneneHne yCKOPEHUs Telia

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

IIPU PaBHOYCKOPEHHOM JIBUYKCHUU
IO HAKJIOHHOH INIOCKOCTH"

CBoOomHoe nagenue tei. OIbITH

8 lanunes
PaBHOMEpHOE ABMKEHUE 110
9 okpykHOCTH. [lepron u gactoTta bubnmoreka [JOK
oOpatieHusi. JIuneitnas u yriaonast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHHUe
11 IIepBe1it 3ak0oH HproTona. Bektop bubnuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuotexa [JOK
PaBHOzelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha mpuMeHeHne bubnmnoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyroctit. 3akon yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ampau no reme «Cuia
YOPYTOCTHY
JlabopaTopHas pabota
bu6mmorexa [IOK
17 «OrnpeneneHne KeCTKOCTH

PY>KUHBD»

https://m.edsoo.ru/ff0ace28



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

bubmuorexa [JOK

1
8 Citna Tpeis https://m.edso0.ru/ff0af738
19 Pemenue 3agaa mo reme «Cuna bubmuoreka [JOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTta
20 "Onpenenenne kodpduimenta bubmmorexa [TOK
pest " B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKCHHS
Pemenue 3amau nmo teMe "3aKOHEI
21 Hprorona. Cuna octu. Cuna bubmorexa LHOK
. YHPYrOCTH. https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuia TSHKECTH M 3aKOH
22 BCEMHPHOT'O TATOTCHUS bubmorexa LHOK
p ' https://m.edsoo.ru/ff0af044
YckopeHnre cBOOOTHOTO MaICHUS
VYpok-koHpepenuus "JBrkenue
93 TEeJ BOKPYT TPaBUTAIHOHHOTO
nentpa (ConHevyHas cucTema).
lanaxtuku"
Pemenue 3amau mo teme "Cuia
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmorexa [JOK
. P https://m.edsoo.ru/ff0af5ts
TATOTCHUS
IlepBas kocMHUECKask CKOPOCTb. bubnuoreka [IOK
25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepruabHON TOUKHU.
AOcomoTHO TBEPOE TEIO.
a bubnmoreka [JOK
26 PaBHOBecue TBEpOTO TENA C

3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cuinsl. LeHTp TspKecTH

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

PaBHOBecue MaTepraIbHOW TOYKHU.

AOGcomoTHO TBEPOE TEIIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKperIEHHONW OChIO BpalllCHUSI.
MowmeHT cuibl. LleHTp TsokecTn

28 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU Eub OK

29 pabote no Teme "MexaHndeckoe " J.IHOTeKa 4
swKenue. Branvoneiicrsie ten” https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme Eub OK

oTeka

30 "MexaHnyecKoe IBUKEHUE. nomorexa L

B N " https://m.edsoo.ru/ff0b06ec
3aUMOJCHCTBUE TEI
Nmnynsc Tema. UMmysabsc Cuitsl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuotexa [JOK
Ypyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3alMOJIENCTBUE

39 Pemenue 3amaa mo treme "3akoH bu6mmorexa [IOK
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa u bubnnoreka [JOK
MOIIIHOCTD https://m.edsoo.ru/ffOb0a84

35 Pabora critbl TSDKECTH, CHITBI bu6mmorexa [IOK

YOPYTOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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

36

Jlaboparopnas pabota
«Omnpenenenne pabOTHI CUITBI
TPEHUS IIPU PAaBHOMEPHOM
JBYDKEHUH TEJa 10
TOPU30HTAILHOW TTIOBEPXHOCTHY

37

38

39

CBs3b 9HEprUH U pabOTHI.
[ToTrenumanpHas SHEpPIrUst
Kunernueckas sneprus. Teopema
0 KMHETHYECKOW IHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0c32

40

41

42

Jlaboparopuas padota «3yueHue
3aKOHA COXPAHEHUS SHEPTHI»

KonebarenbHOe ABMKEHUE U €T0
XapaKTePUCTHKU
3aTyxaromue KojieOaHusl.

BrinyxaeHHbie KoneOaHusl.
Pezonanc

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTnyeckuil U Npy>KUHHBIA
MasATHUKH

Ypoxk-uccienoBanue
«3aBHCUMOCTh TepUoa
KoJIeOaHMH OT )KECTKOCTH
MIPY>XKUHBI ¥ MACCHI IPy3a»

HpeBpameHHe OHCPTUHU IMpU
MEXaHHUYECKHX KOJICOaHUSIX

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota
«OmnpeneneHue 4acToThl U
nepro/ia KojuebaHuil mpyKMHHOTO
MasiTHHKA

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

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH NIEpHOA
Kose0aHui rpys3a, MOABEIIEHHOTO
K HUTHU, OT MaccChl Irpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexanndeckue BoJIHEL. CBoMCTBa
MEXaHUYECKUX BOJIH.
[IpononbHBIE U TONIEPEUHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHu4eckue BOJIHBI B TBEPIOM
tene. CelicMu4YecKre BOJTHB"

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
VYpoxk-koHpepeHuus "YipTpa3Byk
1 UH(]pa3ByK B IPUPOJIE U
TexHuKe"

[ToaroToBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

55

56

coxpaHeHusa. MexaHuyeckue
KoJIeOaHHS U BOJHBI"

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoueOaHus u
BOJIHBI"

9HeKTp0MaFHI/ITHOG I10JIC.
9J'IeKTp0MaFHI/ITHHe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-koupepenmus "llkana
SHGKTpOMaFHI/ITHI)IX BOJIH.
Hcnonn3oBanue
3J'I€KTpOMaFHI/ITHI>IX BOJIH 1JIA
COTOBOM CcBS3H"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3yuenue
CBOfICTB 3J'I€KTpOMaFHI/ITHBIX BOJIH
C MIOMOIILI0 MOOHILHOTO
tenedona"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢c

60

61

62

Pemenue 3anau Ha onpenenexnue
YaCTOThI U JJTUHBI
3JIEKTPOMArHUTHON BOJHBI

DneKTpoMarHuTHasi npupoaa
cBera. CkopocTh cBeTa. BoaHoBBIE
CBOICTBA CBETA

Hcrounuku cBera.
[IpssMonuneiHOE

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658
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pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)KEHHs CBETA. 3epKalia.

bu6mmoreka [IOK

03 Pewteniue 3a1a1 Ha npumeneiie https://m.edsoo.ru/ffOb38c4
3aKOHa OTPAKEHUS CBETa
[Ipenomnenue cBera. 3aKoH bubnmoreka [JOK
64
MpEeTOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 cBera. Mcnonb30BaHuE MOTHOTO bubnuotexa [JOK
BHYTPEHHETO OTPAKECHHUSI B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
Jlaboparopras pabora
"UccnenoBanue 3aBUCUMOCTH
66 yTJia MPETOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule
"Bo3myx-cTekno""
VYpok-koHpepeHus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bu6mmorexa [IOK
68 Jlua3zel. OnTudeckas CHIIa JIMH3BI https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue n3odpaxeHuii B bubnnorexka [JOK
JIMH3aX https://m.edsoo.ru/ffOb444a
70 JlaGopatopHnas pabora bubnuorexa [IOK

"Onpenenenue GOKyCHOTO

https://m.edsoo.ru/ff0b4206
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pacCToOdHNA U ONTUYECKOU CHIIBI
coOuparomien THH3bI"

71 Ypok-koHpepenus "OnTudyeckue bubnunoreka [HOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 ['ma3 kak onrudeckas cucremMa. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "ledexrsr
3penus. Kak coxpanurts 3peHue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HptoTOHA. bubnunoreka [JOK
Cno)xeHHe CeKTpaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopnas padota "OnbIThI 1O
pasnoxeHuto 6e10ro cBera B
75 CIIEKTP U BOCIPHUATHUIO 1[BETA bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB MPHU UX HAOIIOJCHUN
yepes LBETOBbIE (PUIBTPHI"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTepepeHys u audpaxus”
77 Omnertel Pesepdopna u bubnuoteka [JOK
IJIaHEeTapHas MOJIEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma

bopa
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I/ICHyCKaHI/Ie 1 NIOrjIomcHUE CBCTa

bu6mmoreka [IOK

7 . K . I
o aromon. Kpantet. Jluneitiarsie https://m.edsoo.ru/ffoc144c
CHEKTPBI
Ypok-npaktukyMm "HabGmroneHue bubnunoreka [HOK
80 "
CIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUABI bubmorexa [IOK
g a https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO sizipa. bubnnoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHbIE TpEBpaLICHUS. bu6mmoreka [IOK
H3zoTormr https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bubmuorexa [JOK
84
"PanuoaktuBHBIC peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
VYpok-koH(pepeHs
86 "Ppa I/IoaK"l(EIBIz-II)Ie U3IIy4EHNS B bubmmorexa LHOK
8 i | https://m.edso0.ru/ff0c2126
MIpUpPOJIe, MEAUIIMHE, TEXHUKE
SnepHble peakuy. 3aKOHbI
87 ccilx paHeHIEﬂ 3aH;1 0BOTIO U bubmorexa LOK
p P https://m.edsoo.ru/ffOc1c58
MacCOBOT'0O YHCEN
88 DHeprus CBA3U aTOMHBIX SIIEp. bubnmoreka [JOK
CBs13b Macchl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemrenue 3agad mo reMme

"SAnepubie peakuun"
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90

Peaknum cuaTe3a U JCIICHUS AACP.

Wcrounuku sHepruu ConHua u
3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

92

93

94

95

96

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTus
paZMOaKTUBHBIX U3ITy4YEHUHN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHns"

KonTponbhas pabota mo teme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbic siBieHus"

[ToBTOpEeHue, 06001ICeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumopeiictBue ten"

IToBTOpenue, o6o0mIEeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 33J1ay 110 TeMe
"TemnnoBsie nporecch”

[ToBTOpenue, 0600IIEHNE.
Pemienue pacueTHbIxX U
KauyeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TeroBeIX ABUTaTEaChH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, obo0mIeHNE.

97 Pemenue pacueTHbIX U 1 bubmuorexa [IOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexkrpoycTaHoBOK"
[ToBTOpenue, obo0mIeHNE.
98 JIaGopatopHbIie PabOTEI IO KypC 1 1 bubmmorexa [IOK
" PaTOPHHIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600menue. Pabora
99 C TEKCTaMH I10 TeMe "3aKOHEI 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600menue. Pabora
100 ¢ rexctamu o teme "Koiebauus 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
¥ BOJIHBI
[ToBTOpenue, 0606meHue. Padbora
101 ¢ TekcTamu 110 TeMme "CBeTOBEIE 1 bubmmorexa [TOK
) https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Padbora
102 ¢ Tekctamu 1o Teme "KBanroBsasa u 1
snepHast pusuka"
OBHIEE KOJIMYECTBO YACOB I10O 102 97

I[TPOT'PAMME
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