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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOHomy npeamety «Duszuka» st 9 kjacca cocTaBlieHa Ha OCHOBE:

- ®enepadbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPXKIACHHOTO MpuKazoM MuHHCTEpCTBa 00pazoBaHus M Hayku Poccuiickoit
®enepanun ot 31.05.2021 No287

- @enepasibHON 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHus OT
18.05.2023 Ne370
- Ilpukaz Munnpocsemenuss Poccun ot 09.10.2024 Ne704 «O BHeceHMHM HU3MEHEHUH B
HEKOTOpbIE INpHKa3bl MuHHCTEpcTBa mpocBeleHus Poccuiickoir ®enepanuu, Kacaroniuecs
denepanbHbIX 00pa3oBaTeNbHBIX MPOTPaMM HaAvadbHOTO oO0IIero o0pa3oBaHUs, OCHOBHOTO
obmiero oOpa3zoBaHHsi W cpegHero oOmiero oOpaszoBaHus» (3aperucTpupoBaHo B MuHIOCTE
Poccum 11.02.2025 Ne 81220)

- OcHOBHOI1 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO o0Imiero obpazoBanus MAOY

UYepsumesckoit COL;

- Yuebnoro miana MAOY Yepsumesckoit COI, yTBep)AE€HHOTO MPUKA30M JIUPEKTOpa
Kunsxopoir H.A. ot 29.08.2025 roma Ne 298-OJ1 u cormacoBanHoro 29.08.2025 roma Ha
3acenanun Ynpasisatoniero coeeta MAOY Yepsumesckoir COLL npoTtokomn Nel?2

- [Iporpamms! Bocniutanuss MAOY Yepsuimesckoit COLI

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOl MporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Takke c y4éTom
dbenepanbHON paboueld mporpaMmbl BocmHTaHUs ¥ KOHIENIUM TpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Copepxanue  mporpaMMmbl 1o  (u3WKe ~ HampaBieHO  Ha  (GOpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaloUIMXcs W OpTraHM3alMi0 M3y4deHHs (QHU3UKA Ha
JeSITEeIbHOCTHOW OCHOBE. B mporpamMMe mo (u3uMKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyudeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHbIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMUs.

[TporpamMma no (u3mnke ycTaHaBIMBAaeT paclpelesieHne y4eOHOro maTepuaia Mo rojaam
o0ydeHust (1Mo Kiaccam), TpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyUYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJEpKaHMS U Y4€Te€ BO3PACTHBIX
0cobeHHOCTeH 00yyJaronIXCs.

[Tporpamma o ¢pu3rke pazpadboTaHa C eIbI0 OKa3aHUS METOUYECKON MTOMOIIN YUUTEIIO
B CO3/IaHUU paboUelt TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.

®u3znKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpeNoCTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYECHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

OpHa M3 IVIaBHBIX 337a4 (PU3MUECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONM TPAMOTHOCTM W UHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMPEIIOJAaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:



®HAYYHO OOBSCHSATH SABIICHHUS,

® OIICHUBAThH ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIECIOBAHUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BATh HAay4HbIE JOKa3aTelbCcTBa MJIs
MIOJIy4EHUS BBIBOJIOB.

[lenu u3yuyeHus (U3NKUM HA ypOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHHI B
Konnennuu npenoaaBanust yueObnoro npenmera «®dusmka» B 00pa3oBaTeIbHBIX OPTaHU3ALUAX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBL,
yrBepka€HHON pemenneM Kosuiermn MunncreperBa npocsemenus Poccuiickonn ®enepanuun
(mpotoxout ot 3 nexadpst 2019 r. Ne [TK48H).

Hean uzyyennsi Gu3NKu:

® IpHOOPETEHNE HHTEPECa U CTPEMIICHHS 00YYAIOIINXCS K HAYYHOMY U3YYEHUIO TPUPO/IBI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
epa3BUTHE TMPEJCTaBICHUI O HAYYHOM METOJe TMO3HaHusS U (HopMHUpOBaHHE
HCCJIEIOBATEILCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSIM;

¢ popmMupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3yueHUSI OCHOB CTPOCHMS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢ popmupoBaHUE TPENCTABICHUNH O poNU (DU3HKHU Ui Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

®pDa3BUTHE TIPEJACTABICHUH O BO3MOXKHBIX cdepax Oyaymeill mnpodeccnoHaTbHON
NeSITeTIbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATOTOBKA K JalbHEHIIEMY O0YyYSHHIO B TOM
HallpaBJICHUHU.

JlocTikenne STUX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOIO OOILEro
00pa3zoBaHust 00€CIIeUYNBAETCS PEIICHUEM CIISAYIOINX 3a1aY:

® [IpHUOOpPETEHNE 3HAHUI O TUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHMUYECKHUX, TETIOBBIX,

AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpUOOpPETEHNE YMEHHUH ONUCBHIBAaTh U  OOBIACHATH  (PU3MUECKUE SBICHHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJIOB PELIEHUS NPOCTEHIINX PacdyE€THBIX 3aJad C HCIOJIb30BaHUEM

¢buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHUI HAOIIOAATh MPUPOHBIE SABJIEHUS U BBIIOIHATH OMbITHI, 1a00paTOpHBIE

paboThl U SKCIIEPUMEHTAJBHBIE MCCIEIOBAHUS C HCIOJb30BAaHUEM H3MEPHUTENbHBIX
npubopoB;
®OCBOCHHE NpHUEMOB palboThl C¢ HHGMOpManuend (U3NUECKOTO COAEpX aHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaIM3 U KPUTUYECKOE
OllIeHUBaHHE UHPOPMALINY;

® 3HaKOMCTBO €O c(hepamu npodeccHoHaNbHOM AeITeNbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSAX (PU3NUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeACIIO).

JesiTeIbHOCTD YYUTEJISI ¢ Y4€TOM IPOrPaMMbl BOCIIUTAHUSA

['paxxnanckoe BocmuTaHue (hopMUPOBATH POCCUUCKYIO TPAXKIAHCKYIO
HUJICHTUYHOCTb, PUHAJICKHOCTh K OOIIHOCTH
rpaxaan Poccuiickoii @enepanun, K HAPOAY




Poccun kak ncrounuky Biactu B Poccuiickom
rocyJapCcTBe U CyOBEKTY ThICSUENIETHEN
POCCHUIICKOM rOCYTapCTBEHHOCTHU, U3YUYECHHUE U
yBa)KEHHE MPaB, CBOOO 1 00s13aHHOCTEH
rpaxxaannHa Pocenu;

NaTpuOTUYCCKOC BOCIIUTAHUC

BOCIIUTHIBATH JIOOOBB K POJTHOMY Kpalo,
Ponune, cBoemy Hapony, yBaxKeHHE K APYTHUM
HapojaM Poccun; ucropuueckoe
npocselnienue, GOpMHUPOBAHUE POCCUHUCKOTO
HAllMOHAIBbHOTO UCTOPUYECKOTO CO3HAHUS,
POCCUICKON KYJIbTYPHON MIEHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCIIMTHIBATh HA OCHOBE J[yXOBHO-
HPaBCTBEHHOM KYJbTYpbl HapoaoB Poccun,
TPaAULMOHHBIX peIUruil HapoaoB Poccun,
(hopMHUpOBaHKE TPAAUIIMOHHBIX POCCUHCKUX
CEMEHMHBIX IICHHOCTEH; BOCIIMTAHNE YECTHOCTH,
N00POTHI, MUJIOCEPIUS, COIIEPEKUBAHNUS,
CIPaBEUIMBOCTHU, KOJJIEKTUBU3MA,
JPYKeT00us U B3aMMOIIOMOIIH, YBa)KEHHS K
CTapIIMM, K IIAMATU IIPEIKOB, UX BEpE U
KYJIbTYPHBIM TPaIULIMAM;

9CTECTHYCCKOC BOCIIMTAHUC

(opMHPOBATH AICTETUYECKYIO KYIbTYpPYy Ha
OCHOBE POCCUICKUX TPaAULIMOHHBIX T1yXOBHBIX
LEHHOCTEH, MPUOOINATh K JIy4YIlIUM 00pa3uam
OTEYECTBEHHOI'0 U MHUPOBOT'O UCKYCCTBA;

¢duznyecKkoe BOCIIUTaHUE

(dhopmMupoBaTh KYJBTYpPY 310POBOTO 00pasza
YKU3HU ¥ SMOITUOHATIHLHOTO OJTATOIIOTY I S —
pa3BUBaTh (PU3HUECKUE CITOCOOHOCTH C YUETOM
BO3MOYXHOCTEH M COCTOSTHUS 3JI0POBBS,
HaBBIKOB 0€3011aCHOTO MMOBEACHHUS B
MIPUPOTHON U COITMANIBHOM cpejie,
Ype3BhIYAIHBIX CUTYAITUX;

TPYAOBOC BOCIIMTAHUC

BOCIIUTHIBATh YBAXEHUE K TPYLY, TPYASAIINMCS,
pe3yiabTaTaM TpyJa (CBOETro U APYTrux Jroen),
OpHEHTAIIMS Ha TPYIOBYIO ICATCIbHOCTD,
noJitydeHue npodeccuu, IMYHOCTHOE
CaMOBBIpa)KEHUE B POAYKTUBHOM,
HPABCTBEHHO JIOCTOMHOM TPY/I€ B POCCUHCKOM
oOuiecTBe, Ha JTOCTHKEHUE BbIIAIOLIUXCS
Pe3yNbTaToB B MPOQeCcCHOHATHHON




ACATCIIBHOCTH,

9KOJIOTHYECKOE BOCIIUTAaHUE (hopMUPOBATH SKOJIOTHYECKYIO KYJIBTYPY,
OTBETCTBEHHOE, OEPEIKHOE OTHOIICHHE K
MIPUPOJIE, OKPYKAIOILIEH Cpele Ha OCHOBE
POCCUICKUX TPAJAUIIMOHHBIX TYXOBHBIX
LIEHHOCTEMN, HABBIKOB OXPaHbI, 3aIUTHI,
BOCCTAHOBJICHMSI IPUPObI, OKPY’KaIOIIEH
CpeIbl;

BOCIIUTaHHE IEHHOCTEH HAYYHOT'O ITO3HAHMS BOCIIUTBIBATh CTPEMJICHHUE K IIO3HAHUIO ce0s 1
JPYTUX JIO/IeH, TPUPOJIbI U 0OLIECTBA, K
HOJY4YEHUIO 3HAaHUM, Ka4UeCTBEHHOT'O
00pa3oBaHus ¢ yYETOM JIMYHOCTHBIX
UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHA.




COJAEP)KAHUE OBYYEHUA

Pa3nen 1. Mexanu4veckue siBJIeHUsI.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMoJIMHEeHOe JBHkeHHe. CpelHsii U MTHOBEHHAsh CKOpPOCTh Tejla MHpU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe mageHue. OmbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akon Herotona. Bropoii 3akon Hprorona. Tperuii 3akon Hetorona. Ilpunumn
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJICHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
Neperpy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc Tena. M3meHnenune umnysnbca. UMmynbc cuiibl. 3aKOH COXPAHEHHUS] UMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckas pabdota U MOIIHOCTb. PaboTa cui TsxecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4ecKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHME MyTeH W TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3mepenne cKopoCTH U YCKOPEHUS MPSMOTMHEHHOTO BHUKCHUSI.

HccnenoBanme npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

Habmronenue ABMXEHUS Tela 0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, MPOUCXOSIIINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.

o AW

7. 3aBHUCUMOCTb YCKOPEHHS TeJla OT MACCHI TeNa U IEUCTBYIOIIEH Ha HETO CHJIBI.
8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICUCTBUH TElL.
9. H3meHeHue Beca Tella P YCKOPEHHOM JBUKEHUN.

10. IIepenaya ummyibca IIpu B3aMMOJEUCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJCHCTBUN TE.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe UMIysbca Ipy abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HaGmroienue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHre MEXaHU4ECKOM SHEPTUU IPU CBOOOJHOM I ICHUH.

16. CoxpaHeHnE MEXaHNYECKOW PHEPTUU NP IBUKEHUU TeJIa MO IEHCTBUEM NPY>KUHBI.
Jlabopamopuvie pabomsl u onvimel.



1. KoucTtpyupoBaHue TpakTa JUisi pasrOHa U JAIbHEWIIEro paBHOMEPHOIO ABM)KCHUS
HIApHKa UITH TEJIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHHUS IApUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBHKEHHHM IO HAKJIOHHOMN
TUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumores3bl: €CIM MPU PABHOYCKOPEHHOM [BIKEHHMH Oe3 HaudaibHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OTHAKOBBI.

6. HccrnemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHHUS.

7. Omnpenenenue k03pPUIHEHTA TPEHUS CKOIBKEHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.

9. OmnpeneneHne pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10
TOPH30HTAIEHONW TOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXPAHEHUSI SHEPTUH.

Pa3nen 2. Mexanndeckue Kojie0aHUsI U BOJIHBI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOM, YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. Mexanndeckrue BOJIHBI.
CpoiicTBa MexaHMUECKUX BOJH. [IpoonpHBIe U MoniepedHbie BOTHBI. JIJTMHA BOTHBI H CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmroneHue xonebaHuil Tel Mo JeHCTBUEM CHUIIbI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmronenue koneOaHui rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaGmioneHue BBIHYX/IEHHBIX KOJeOaHH U pe30HaHCca.

4. PacmpocTpaHeHHe NPOIOJIbHBIX U MOMEPEYHBIX BOJIH (HA MOJAEIH).

5. HaGmtoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHue 4acTOTHI U MeproIa KoineOaHUN MaTeMaTHIECKOTO MasSTHUKA.

2. OmpeneneHue 4aCTOTHI U MEPHOJa KOJIeOAHUN MPY>KHHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TepHoJa KoieOaHWN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTU TepHOAa KoJeOaHWi Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpUOJa KOJIEOaHU MPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.



7. W3mepeHue ycKopeHHs CBOOOAHOTO MaJCHHUS.
Paznen 3. DiieKTpoOMarHuTHOe 1oJie M 3JIEKTPOMArHUTHBIE BOJHBI.
DNEeKTpOMarHUTHOE INoJie. DJEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkaya 371€KTpOMarauTHBIX BOJIH. McIIonb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. VI3y4yeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIHI0 MOOMIIBHOTO TeedoHa.
Pa3nes 4. CBeToBbIe AIBJICHHS.
JlyueBas mognens cBera. Mcrounuku cera. lIpsMonnHElHHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox mydedt B numH3ze. Onrtuyeckas cucrema (oToanmnapara, MUKpPOCKONA U
Tesneckona. I'na3 kak ontudeckas cucremMa. bim3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX 1[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomiei Junse.
Xop Jydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
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[Tpunumn neiictBust GoroannapaTa, MUKpPOCKOIIA U TEJIECKONA.
10. Mogaens rnasa.
11. PaznoskeHue 6€oro cBeTa B CIEKT).
12. [Tomyuenue 6e70ro CBeTa MPH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yTiia ajeHusI.
2. H3ydeHue XxapaKTepUCTUK U300paKEHUS MPEMETa B TIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH yTIJia IPEJIOMJIEHUSI CBETOBOTO JIy4a OT yrJla MaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIION.
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAOIIEH JIMH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0Tr0o CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU UX HAOIIOACHUU Yepe3 LIBETOBBIC
(GUIBTPBI.
Pa3nen 5. KBanTOBBIC SIBJICHHUS.
Oneiter Pesepdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

Nouwu s



PamnoaktuBHOCTh. Aunbda, Oera- W ramma-usnydeHus. CTpoeHue aTOMHOTO sjpa.
Hyknonnas mogmens aromuHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
IoJIypacnana aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiJ0BOT0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX saep. CBs3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sjaep. VcTouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3IyYCHUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3y4eHUs U OTJIOLICHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CunekTp BozOpoJa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuéTuyrika HOHU3UPYIOLIUX U3TyYEeHUH.

Perucrpanus uzinyyeHus IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HaOmrosieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

doTorpadusim).

3. H3mepeHue paaroakTUBHOIO QOHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpHUTENBEHO-0000IIAlOMIMK  MOAY/Ib MpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUS TPEIMETHOTO CO/IEP KAHMSI U OIBbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pEalu3yloTCd M CHCTEMaTU3MPYIOTCS  BUIbI
JESTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrnedyuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 00ydeHus, (opMupyercs ecTeCTBEHHOHaydHas
IPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YEHHbIE 3HaAHUS,
pemaTh 3aJ1a4u, B TOM YUCJIe KaYECTBEHHbIE M SKCIIEpUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (M3HUYECKUE SIBICHUS
B OKpY’KaroIIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HambOoJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMH Ha OCHOBE
3aKOHa  MpPEBpALIEHUS M COXpPaHEHMs]  BCEX  M3BECTHBIX  BUAOB  DHEPrUU



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue Qu3Mku Ha YpPOBHE OCHOBHOIO O0OIIEro o0O0pa30BaHMS HANpaBiIeHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:
1) mnaTprMoTN4YeCKOro BOCIIUTAHUSA
- MpOSBIIEHUE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (u3nueckoit
HayKU;
- IICHHOCTHOE OTHOIIIEHUE K TOCTHXKCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCY>KJIEHUHM OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKU;
- OCO3HAHHME BaXXHOCTU MOPAIBHO-3TUYECKUX TPUHITUIIOB B JACSITEIBHOCTU YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCIHpPHATHE SCTETHMUECKUX KadecTB (PU3MUEecKol Hayku: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT'0 MO3HAHUA:
- OCO3HaHHE LIEHHOCTH (pU3MUecKOi HAyKH KaK MOIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;
- pa3BUTHE HAYYHOH JIFOOO3HATEIHFHOCTH, UHTEPECA K UCCIIEA0BATEIbCKON IeITeTbHOCTH;
5) popMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOTO 0J1ar0NOJTyYHA:
- OCO3HaHHE IIEHHOCTH 0e30MacHOro odpasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TIPaBHUJI 0€30IMACHOTO MOBEACHUS HA TPAHCIOPTE, HA JIOPOTax, C AIEKTPUUYECKUM U
TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO e
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBOro BOCIUTAHUSA:
- aKTMBHOE y4YacTH€ B PEIICHWH MPaKTUYECKHX 3a/ay (B paMKax CeMbH, 0Opa30BaTeIbHOU
OpraHu3aIyy, TOpoaa, Kpasi) TEXHOJIOTHIECKON U COIMATHPHOW HANpPaBJICHHOCTH, TPEOYIOMUX B
TOM YHCIIe U GUNYECKUX 3HAHMUIA,
- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;
7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:
- OpHUEHTalMsT Ha TPUMEHEHHE (UIMUYECKUX 3HAHUW I pEIIeHus 3aaad B 0O0JacTH
OKpY’Kalollle cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOJKHBIX TMOCJIEICTBUM s
OKpY>KaloIlen cpepl;
- OCO3HaHHME TI100aTHFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIeM U IyTel UX PelIeHNs,;
8) ajanTannu K U3MEHAIOIUMCH YCJIOBHAM COLUAIBHON U IPUPOIHO CpeabI:
- MOTPeOHOCTh BO B3aMMOJACHCTBUH MPH BBIMOJIHEHUU UCCIECIOBAHUA U MPOEKTOB (hHU3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIbHOCTD;
- TOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (GOpMyIUPOBATh UAEH, IIOHATHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHUM;



- CTpPEMJICHHE aHAJIU3UPOBATh W BBIABIIATH B3aUMOCBSI3H IPHUPOBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCIOIh30BaHUEM (PU3UICCKUX 3HAHUM;

- OIICHKA CBOMX JCHCTBHIA C yU4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX II00ATBHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cGOpMUPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJIbHbIEC yUeOHbIE NIEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHBIE YueOHbIE ACHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPHU30BaTh CYLIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIM NPU3HAK KIacCU(PUKALIMHM, OCHOBAHUS Ul 0000ILEHUs U
CpaBHEHMS;
® BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYUs B paccMaTpUBaeMbIX (hakTaX, JAHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;
® BEISIBJIATH NPUYMHHO-CIICACTBEHHBIE CBA3M NpPU M3YyYEHHUU (PU3MUECKUX SBICHUH U
NPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAaHUEM JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEITUYNH;
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAMIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTe/bCKue A1eHCTBHA!
® [ICTI0JIb30BATh BONPOCHI KaK UCCIIE0BATEIbCKUI MHCTPYMEHT MIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY TUTAHY ONBIT, HECJIOXKHBIN (PU3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
® OIICHWBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTH MH(POPMALHUIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSTEJIEHO (POPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yibTaTaM MpOBEIEHHOTO
HaOJII0IeHNUs, ONIbITA, UCCIICOBAHMS;
® [[POrHO3UPOBATh BO3MOXKHOE JasIbHElIee pa3BUTHE (PU3UUYECKUX MPOILIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® IPUMEHSATh PA3NIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl TpWU TOHWCKE U OTOOpe
nH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IMpeaoKeHHOM yueOHo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBaThb U MHTEPIPETUPOBATh HMHGOPMALUIO PA3TUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;
® CaMOCTOSITEILHO BBIOMPATh ONTHUMAIbHYIO (opMy TpeAcTaBieHUS HHPOPMAMH U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 X KOMOMHALIUSMHU.
KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:



eB Xxo0le OOCYXIeHHs Y4eOHOro MaTepuana, pe3yJbTaToOB Ja0OpaTOpHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O00CY)KJaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJIEHHbIC Ha PELICHUE 3aJaull U MOAJep KaHue 01aroXKenaTeIbHOCTH OOIEHH S,

® COIIOCTABIATh CBOM CYXICHHA C CYXKICHHAMH JPYTUX YYacCTHHKOB JHAajora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

® BEIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IIMChbMEHHBIX TEKCTaX;

eIyONMYHO  TPEACTABIATH  PE3YJAbTAThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

® IOHUMATh U MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBHUyalbHOW pabOTHI IpU
peLICHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

®IPUHMMATh II€JIH COBMECTHOW JESTENbHOCTH, OpPraHM30BBIBATh JACHCTBUSA MO €&
JOCTHXKEHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BEITMIOJIHATH CBOIO 4YacTh PAa0OTHI, JOCTHrasi KadeCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;

® OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMU MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEILHO
c(OpMyITHMPOBaHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

® BEISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYaAIUsIX, TPEOYIOUIMX IS PEHICHUS
(bu3nyecKuX 3HaAHMI;

® OPMEHTHPOBATHCS B PA3JIMYHBIX TMOJXOAAX TNPUHATHA peIIeHUH (WHAWBUIYAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

® CAMOCTOSITEJIEHO COCTaBIISITh QITOPUTM peIIeHHs (U3MYecKol 3ajadd WM TUTaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpOBATh MpeiaracMble BApUaHThI peIlIeHUi;

e Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLUOHATBHBIH HHTEJIEKT:

e 1aBaTh a/ICKBATHYIO OLICHKY CHUTYallUU U MpeasaraTh IlaH €€ H3MEeHEHHUS,

© OOBSICHATD NMPUYUHBI JOCTHXKEHUS (HEOCTHIKEHHsI) pe3yabTaToOB AEATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYaIlHid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3y/IbTaTa L€ U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4eioBeKa B XOJ€ CHOpa WM TUCKYCCHH Ha HAYYHYIO
TEMY, IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOTO;

®IpU3HABATh CBOE MpaBO HA OMMOKY NpHU peUmieHHH (GU3UYECKUX 3agad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MPaBo JIPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® 1ICIIOJIB30BATh IOHATHS: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXKEHHUs, Nedopmauus (ymnpyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMHUTENHFHOE YCKOPEHHE, HEBECOMOCTh M NEpPEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TXKECTU TBEPIOIO TENA, PABHOBECUE, MEXAHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK, 3JEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCITyCKaHMs M MOIJIOLIeHHU, anbda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, II€pHAasl YHEPreTHKA;

epa3nyaTh SABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJIMHEHHOE JIBHKEHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TEeJl, pPaBHOMEPHOE
JBUKEHUE ITI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBM)KEHHE, KOJeOaTeIbHOE
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaXKCHHE 3BYKA, IPSIMOJMHENHOE pAacCIHpOCTPAHEHUE, OTPAXCHHE M IPEJOMIICHUE CBETa,
[IOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pa3joKeHHe Oeloro CBeTa B CIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEHYaTOro CHEKTpa H3JIyYeHHUs) MO ONUCAHUI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSIBIEHHE U3yYEHHBIX (U3NYECKUX SIBJICHUH B OKpYyKarolleMm mupe (B
TOM 4Hcie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUINBHI U OTIUBBI, ABMKeHHE Tu1aHeT CoHeuHOM
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 5XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B
npupojie, OuoIOTHYEeCKOe JEeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTUBHOE
U3ITy4YeHUEe NPUPOJIHBIX MHUHEPAJIOB, ACHCTBME pPAJUOAKTHBHBIX W3IYyYEHUH Ha OpraHu3M
YyeJIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJENSTH CYIIECTBEHHbIE
CBO¥CTBA (IPU3HAKH) HU3UUECKUX SBICHHA;

® OIIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, MCIONb3Yys (pU3MUecKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHre, IyTh, yIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJIA YIPYrOCTH, CHJa TSKECTH,
YCKOpEHHEe CBOOOIHOIrO MaJieHusi, BEC Tejia, MMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHLIMAJbHAS SHEPrus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHLIMAbHAsL DHEPIUsl CKAaTOW NPYKHUHBI, KHHETHYECKAs DHEPIUs, IOJIHAs MEXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoyieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IPEIOMIICHUS CpEelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
¢bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIMYUH,
HaXOJUTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEIMUYHMHAMH,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKHUE SIBICHUS U MPOILECCHI, UCIONb3Yys 3aKOH
COXPaHEHHUsI SHEPIuH, 3aKOH BCEMHPHOTO TITOTEHMsI, IPUHLMII CYNEPIO3ULUN CHUJI, ITPUHLIHUII
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHHMs MMITYJIbCA, 3AKOHBI
OTpaKCHHs M IIPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUsS 3apsAI0BOrO0 U MACCOBOTO YHCEN IIPU
SJICPHBIX pPEeaKIUsaX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;



© 00BSCHATDH (PU3MUYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTUYECKUX LIaroB ¢ OMOpPOi Ha 2—3 M3YyYCHHBIX CBOWCTBA (PH3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHbIe 3a/1a4M (ONMPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHHUI), HCIONb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PHU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4u
3alUChIBaTh KPaTKOE YCJIOBUE, BBIABISATH HEIOCTAIONIME WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOOUMBbIE Uil pEIICHUs, NPOBOAUTH pacuéThl U OLICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBAThH
IPABWIBHOCTb IOPSJIKA IPOBEACHUS MCCIEA0BaHUs, J€laThb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

 [I[POBOJIUTH OMBITHI 110 HAOIOCHUIO (PM3HUECKUX SBJICHUN WM (PU3NIECKUX CBOWCTB TEI
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPIHU, 3aBHCHUMOCThH MEpHOa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEWHOE PacipoOCTpaHEHUE CBETAa, PassIoKeHUE Oesoro
CBETa B CIEKTP, U3yUYCHHUE CBOMCTB M300paKE€HUsSI B IUIOCKOM 3€pKajie U CBOMCTB M300paskeHUs
npeaMeTa B cOOMparoIiei JTHH3e, HA0MI0ACHNEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pYyIOBaHUS, OMUCHIBATH X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, Ompeenss cpenHee
3HAYCHHUE U3MEPSIEMOM BeTUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIIEH JTUH3bI), 000CHOBHIBATH
BBIOOD criocoba u3mepeHus (MI3MEepPUTENHLHOTO MPUO0Pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3MUECKUX BEJIIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HW3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBHXXEHHUU Oe3
HayalbHOM CKOpPOCTH, MepHoAa KojeOaHHM MaTreMaTH4ecKoro MasTHUKAa OT JJIMHBl HUTH,
3aBUCHUMOCTH YIJIa OTPa)KE€HUsl CBETa OT yrja MaJeHUs U yrja MPeJIOMIICHUsS OT yIiia NaJeHUs):
IUTAHUPOBATh MCCIIEA0BAaHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAThI
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeaTh BBIBOABI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpEHUs (PU3MUYECKMX BEMUYMH (CpeAHsSsI CKOpPOCTh U
YCKOpEHHE Tela NpHU pPaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOpPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KO3DPUIMEHT TPEeHUS CKOJIbKEHUs, MeXaHudeckasi paboTa U MOIIHOCTb,
4yacToTa M Mepuojl KojeOaHui MaTeMaTUYeCKOTo M MPYKMHHOTO MasTHUKOB, ONITUYECKask CUIIa
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): TMJIAHMPOBATH H3MEPEHHUs, COOUpPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIIEys IPEUI0KEHHON NHCTPYKLUH,
BBIUKCIISATH 3HAYEHHE BEJTMYMHBI U aHAJIM3UPOBATh MOJIYYEHHbIE PE3YJIbTaThl C YUETOM 3aJaHHON
MIOTPEUTHOCTH U3MEPEHU;

ecoOMIOaTh TpaBWIA TEXHUKA OE30MacHOCTH mpu paboTre ¢  JabOpaTOPHBIM
000opyI0BaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUCHHBIX (PU3UUYECKUX MOJENIEH: MaTepuanbHas TOUKa,
abCcoIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHHK CBETA, JIy4, TOHKAs JIMH34, IJIaHEeTapHask MOJIeNb
aToOMa, HyKJIOHHasl MOZIEJIb @aTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHIIUIIEI IEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OHOpoi Ha WX omucaHus (B TOM 4YHCIE: CIMIOMETP, NATYUKHU IIOJIOKEHHUS, PACCTOSHUSA U



YCKOPEHUs, pakera, 53XOJOT, OYKH, IEpHUcKol, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, O3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M  TEXHOJOIMUYECKHX IPOLIECCOB MpPHU pPEUIeHHH Yy4eOHO-
IPAaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUI B IIIOCKOM 3epKaje U
coOuparoIei TMH3eE;

®[IPUBOAMTH INpUMEPbl (HAXOOUTH MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHHWH B MOBCEAHEBHOW JKM3HU Ui oOecrieueHusi 6€301MacHOCTH
npu OOpamieHuu ¢ MpuOopaMM W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBbI U
COOJIIOJICHHSI HOPM 3KOJOI'MYECKOI0 IIOBEJCHUS B OKpY Kartollei cpejie;

® OCYIIECTBIIATh TMOWUCK HHGpopManmu (uU3HYecKoro coaepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO  (OPMYNUPYs  TOUCKOBBI  3alpoc, HAXOIUTb IYTH  ONpE/eleHus
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE UMEIOIIUXCS 3HAHUN M JIOMOJHUTEIbHbBIX
HCTOYHUKOB;

® [ICTI0JIb30BATh NPU BBHIMOJIHEHUM Y4YEOHBIX 3a/JaHUIl Hay4YHO-TNONYJSIPHYIO JHUTEPATypy
(du3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

® c03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHbBIE COOOLIEHNs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOr0 COAEp)KaHUs, MYyOJIMYHO TMPEICTaBIsATh pPE3YIbTaThl
IPOEKTHON WJIM HCCIIEIOBAaTEeNIbCKON JESTebHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII NOHATUMHBIN anmapar U3y4aemoro pasjeia (U3MKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalnuen ¢ yu€ToM 0coOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

KosaunvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jaesio e OBbI€
Ne n/m HMEHOBAHMUE PA3ACIOB H TEM Kontpo IIpakTn Tara (uu¢posbie)
NporpamMMbl Bcero JbHbIE YyecKue o0pa3oBaTte/ibHbIE
U3y4eHus:
padoTbI padoTbI pecypcbl
Paznen 1. Mexannueckue siBJJeHUs
11 MexaHnyeckoe IBUXEHHUE U 10 1 bu6mmoreka [IOK
' CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHBL COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAMHCCIHE BOSHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJTHBI
DNeKTpOMarHUTHOE MOJIe U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAHECHHUS CBETA 6 2 bubmmorexa [JOK

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
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bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJICHUS
51 Hcnyckanue v morjomnieH1ue cBeTa 4 1 bubnnoreka [HOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuim ! L 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue u 06001IEeHE
6.1 coJiepkaHus Kypca Gpusmuku 3a 7-9 9 2 bubmmorexa [TOK
' Aep P https://m.edsoo.ru/7f41a4a6
KJ1acc
Htoro no pazneny 9
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 102 3 97

[NPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

MexaHnueckoe OBIKEHHE.
MatepuanbHast TO9Ka

Cuctema orcueta. OTHOCUTEIHHOCTH
MEXaHUYECKOIO IBIKEHHS

PaBHOMEpHOE IPAMONUHENHOE
JIBIDKEHUE

HepaBHomepHoe npsimosinHeitHOE
nBrkeHne. CpeaHss © MTHOBEHHAS
CKOPOCTB

IIpsimonuHETHOE PABHOYCKOPEHHOE
JIBH>KEHHE. Y CKOpEHHE

CkopocTh NPSIMOIIMHEHHOTO
PaBHOYCKOPEHHOTO JABHKECHHS.
I'paduk ckopoct

JlabopatopHas padota "Onpenenexue
YCKOpEHHMs Teja Ipu
PaBHOYCKOPEHHOM JBHXEHHH IO

KoanuecTBo yacoB

Bcero

Kourpoab
Hble
padoThI

IpakTnue
cKHe
padoThI

Hdara uzyuenust

05.09

07.09

12.09

14.09

19.09

21.09

26.09

HNupuxaropsl @I

3aganus u3 0aHKa 3aJHHUH 110
€CTECTBEHHO- HAyYHOU
TPaMOTHOCTH

Onpez[eneHI/Ie nepeMenicHus B
HABUT'AaTOPC, IIPUHIIUII pacyucTa
BPCEMCHHU IBHUKCHUS

3ananus u3 6aHKa 3aQHUH 10
€CTECTBEHHO- HAYYHOMN
TPaMOTHOCTH

3amanns n3 0aHKa 3aJHHH 110
€CTeCTBEHHO- HAYYHON
IPaMOTHOCTH

3amanns u3 0aHKa 3aJHHH 110
€CTeCTBEHHO- HAYYHON
IPaMOTHOCTH

3amanus u3 0aHKa 3aHUHN 110
€CTECTBEHHO- HAyYHOU
TPaMOTHOCTH

3ananus u3 OaHKa 3aHUH 110
€CTECTBEHHO- HAyYHOU
IrpaMOTHOCTH

DJIEKTPOHHBIE
nupposbIe
oOpa3oBareJib
HbIe pecypchl

Bubnuorexa
HOK
https://m.edsoo
.ru/ff0ad474

Bubauoreka
IHOK
https://m.edsoo
.ru/ff0ad474

Bubauoreka
IIOK
https://m.edsoo
.ru/ff0ad19a

Bubnuorexa
1IOK
https://m.edsoo
.ru/ff0ad19a

Bubnuorexa
1IOK
https://m.edsoo
.ru/ff0ad8d4

bubmmoreka
1IOK

https://m.edsoo
.ru/ff0ad8d4

Bubnuoreka
1IOK
https://m.edsoo
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HaKJIOHHOH MmIocKocTH"

.ru/ff0adb18

3ananus u3 6aHKa 3aHUH 110 bubmmorexa
8 CBobonnoe nagenue ten. OnbIThI 28.09 €CTECTBEHHO- HAy4YHOI HOK
Tanunes ' IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
PaBHOMepHOE NBHXKEHHUE IO 3ananus w3 6aHKa 3aTHHi 110 bubnuoreka
9 okpyxHocTH. Ilepron u yacToTa 03.10 €CTECTBEHHO- HAy4YHOI HOK
obparenust. JInHeHHas U yTIoBast ' IPaMOTHOCTH https://m.edsoo
CKOpOCTH .ru/ff0ael76
3amanus u3 6aHKa 3a1HUIT IO Bubmuorexa
- i OK
10 IeHTpocTpeMUTEIHHOE YCKOPEHHE 05.10 CCTCCTBCHHO™ HAY"HOU 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
3ananus u3 OaHka 3aIHUH 110
€CTECTBEHHO- HAy4YHOI bubnuorexa
1 [epsoiii 3akon Helotona. Bektop 10.10 IPaAMOTHOCTH HOK
CHJTBI «TOPMO3HOIH Ty Th https://m.edsoo
ABTOMOOMIISD» IU/ff0e612
AHAIHS bubmmoreka
12 Bropoii 3akon HeloTona. 12.10 R ——— HOK
PaBHOHeﬁCTByIOmaH cuia HCII0JIb30BAHUEM BTOPOT'O 3aKOHA httQS://m.EdSOO
HeroTona .ru/ff0ae72a
3ananus u3 OaHka 3a1Hui 110 Bubnuoreka
13 Tperunii 3akoH HeroToHa. 17.10 ECTECTBEHHO- HAYUHOI HOK
Cynepno3unus Cui IPaMOTHOCTH https://m.edsoo
.ru/ff0ae982
3azanus u3 0aHKa 3a1HUM 110 Bubsmorexa
14 Pewenue 3a1ay Ha npUMeHeHHE 19.10 CCTECTBEHHO- Hay4HOI 1IOK
3akoHOB HbroToHa IPaMOTHOCTH https://m.edsoo
.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 24.10 3ananus u3 Gana sajiHui o bubamorera
€CTECTBEHHO- HAyYHO LOK
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TPaMOTHOCTH https://m.edsoo
.ru/ffOaeca2
3amanus u3 6aHKa 3aIHHH 110 bubmmorexa
16 Pemenne 3anau mo teme «Crita 26.10 €CTECTBEHHO- HAy4YHOI HOK
YHOPYTOCTH» ' IPaMOTHOCTH https://m.edsoo
.ru/ffOaeca?
JlaGopatopHas paGota 3anmanus u3 OaHKa 3aJHUI MO bubmmorexa
. i OK
17 «OmnpegeneHue >XeCTKOCTH 07.11 €CTECTBCHHO- HAy1HOU 1 i
HpYKHHBD IPaMOTHOCTH https://m.edsoo
.ru/ff0aee28
3anmanus u3 OaHKa 3aJHHUI 10 bubmmorexa
18 Cuna Tpemus 09.11 €CTECTBEHHO- HAYIHOU LHOK
' IPaMOTHOCTH https://m.edsoo
-ru/ff0af738
3anmanus u3 OaHKa 3aJHHUI 10 bubnnorexa
19 Pemrenne 3amau mo teme «Cuia 1411 €CTECTBEHHO- HAyYHOU 1HOK
TPEHHSD) ' IPaMOTHOCTH https://m.edsoo
.ru/ff0afa26
3amanus n3 6aHKa 3aHUH 110 bubnunoreka
20 JlaGoparopHas pabora "Onpenenenue 16.11 €CTECTBEHHO- HAYYHON oK
k03 durmeHTa TpeHust CKOJIbKeHUs" ' IPaMOTHOCTH https://m.edsoo
.ru/ff0af8be
PelleHIe 314 1o TeMe "3aKOHE 3amanns n3 6aHKa 3aHUH 110 bubmmnoreka
9 €CTECTBEHHO- HAyYHOU HOK
21 Herorona. Cuna ynpyroctu. Cra 21.11
- TPaMOTHOCTH https://m.edsoo
P .ru/ffOafb8e
Criia TSHKECTH U 3aKOH BCEMHUPHOTO Sananus 13 batixa saanuit Mo bubamorexa
- i OK
22 TSATOTEHHS. Y CKOPEHHE CBOOOIHOTO 23.11 CCTCCTBCHHO™ HAyHHOH 1 i
S IPaMOTHOCTH https://m.edsoo
.ru/ff0af044
23 Ypok-koHpepenus "IBIKeHIE Tel 28.11 3ananus U3 6aHkKa 3aHUH 10 Bubnanorexa
BOKPYT TPAaBUTAIIMOHHOT'O IIEHTpa ' €CTEeCTBEHHO- HAYYHOM LOK
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(Conueunas cucrema) I'anaktikn' TPaMOTHOCTH https://m.edsoo
ru/ff0af044
Pemenne 3anag 1o Teme "Cruia 3ananusd u3 6aHkKa 3a1HUIT 10 Bubnuorexa
- i OK
24 TSKECTH ¥ 3aKOH BCEMHPHOTO 30.11 CCTCCTBCHHO- Hay4HOH 1 _
— IPaMOTHOCTH https://m.edsoo
Iu/ff0af5f8
3ananus u3 OaHka 3aIHUH 110 Bubmnorexa
25 IepBas kocMu4eckast CKOPOCTb. 05.12 €CTECTBEHHO- HAy4YHOI OK
HesecomocTs 1 meperpysku IPaMOTHOCTH https://m.edsoo
.ru/ff0af33c
PaBHOBecHe MaTepuaabHOW TOUKH. 3anaHus u3 OaHka 3aIHUH 110 Bubmmoreka
26 AGconroTHO TBEPIOE TETIO. 07.12 €CTECTBEHHO- HAyYHOU OK
PaBHOBecue TBEPOro Tena ¢ ' IPaMOTHOCTH https://m.edsoo
3aKpeIUIEHHON 0ChIO BpAIllCHUs .ru/ff0afe36
PaBHOBecHe MaTepuaabHOW TOUKH. 3a/aHns 13 GaHKA 3aIHHUI 110 Eumorexa
AGcomroTHO TBEPIOE TETIO. CCTECTBEHHO- HAY4HOT 110K
27 PaBHOBecue TBEpHOTO TeNa C 12.12 IPaMOTHOCTH hitos://m.edsoo
3aKpeIIEHHOI 0ChIO BpalleHUS. _Hu /F0b02ba4
MowmeHnT cunsl. LlenTp TspkecTu —
3amanus u3 OaHKa 3aHUH 110 bubmmnoreka
28 Pemenue 3amau o teme "MoMeHT 14.12 €CTECTBEHHO- HAyYHOU HOK
cuinbl. Llentp tsxecTu" ' IPaMOTHOCTH https://m.edsoo
.ru/ffob02b4
I i 046 3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
OJIrOTOBKA K KOHTPOJIbHOU padoTre N
€CTECTBEHHO- HAYYHOU OK
29 o Teme "MeXxaHHYeCKOe JBIKECHUE. 19.12 e 1
BamvoneiicTaie e IPaMOTHOCTH https://m.edsoo
A 1u/ff0b0408
KonrposnpHast pabota 1o teme 3ananns u3 6anka 3ajHui Ho bubamorera
. i OK
30 "MeXaHHIeCKOe IBIKCHIE. 21.12 CCTECTBEHHO- HAYIHOU If;ltt «://m.edsoo
o _u
BsaumoneiicrBue Ten" PaMOTHOCTH
ru/ff0b06ec
31 Nmmynbe Tena. UMITybse CHITBL. 26.12 3aanns u3 GaHKa 3aTHHH M0 bubnuoTtexa
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3aKOH COXPAaHEHUS HMITYJIbCA.

€CTECTBEHHO- HAyYHOU

LIOK

VYapyroe u HEynpyroe IPaMOTHOCTH https://m.edsoo
B3auMoeiicTBIE .ru/ffob07fa
3amanus u3 6aHKa 3aIHHH 110 bubmmorexa
32 Pemenwue 3ama4 mo teme "3akoH 28.12 CCTECTBEHHO- HAy4HOI HOK
COXPaHEHHs UMITyJIbca" ' IPaMOTHOCTH https://m.edsoo
Iu/ff0b096¢
3amanus u3 6aHKa 3aIHHH 110 bubmmorexa
33 Ypoxk-koH(pepeHnns "PeakTuBHOE 09.01 ECTECTBEHHO- HAyYHOM OOK
JBIKCHHE B TIPHPOJIE U TEXHUKE" ' IPaMOTHOCTH https://m.edsoo
.ru/ff0b096¢
3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
- 5 OK
34 Mexannueckasi paboTa ¥ MOIIHOCTh 11.01 CCTCCTBEHHO HayHHOt 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0b0a84
3amanus u3 6aHKa 3aHUH 110 Bbubnmoreka
35 Pabora critbl TsKECTH, CHITBI 16.01 €CTECTBEHHO- HAyYHOU HOK
YIPYTOCTH U CUJIBI TPEHHS ' IPaMOTHOCTH https://m.edsoo
Iu/ffob0db8
JlabopaTopHnas paboTa 3anmanus u3 OaHKa 3aTHHUH 1O bubnunoreka
36 «Ormpenenenne paboThl CHIIBI TPEHUS 18.01 €CTECTBEHHO- Hay4YHOH HOK
TpH PABHOMEPHOM JIBIKCHUH TeNa ' IPaMOTHOCTH https://m.edsoo
10 TOPU30HTATBHON TIOBEPXHOCTHY .ru/ffob0dh8
3amanus u3 6aHKa 3aHUH 110 Bbubnmoreka
37 CBs13b SHEPTHH U PaOOTEHI. 23.01 €CTECTBEHHO- HayYyHO! HOK
[orennumanbHas sHEpTUS ' I'PaMOTHOCTH https://m.edsoo
.ru/ff0b0c32
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
38 Kunernueckas sneprus. Teopema o 25 01 €CTECTBEHHO- HAyYHOU HOK

KMHETUYECKOM SHEPruu

rPaMOTHOCTH

https://m.edsoo
.ru/ffOb0c32
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3amanns n3 0aHKa 3aHUH T10

Bubnuorexa

39 3aKoH COXpaHEeHHs SHEPTUU B 30.01 €CTECTBEHHO- HayYyHO! OK
MEXaHUKE IPaMOTHOCTH https://m.edsoo
Iu/ff0b0c32
3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
40 JlabopatopHas pabota «3y4ueHne 01.02 €CTEeCTBEHHO- HAyJIHOU HOK
3aKOHA COXPaHCHHS SHCPTHI ' IPaMOTHOCTH https://m.edsoo
ru/ff0b12fe
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
a1 KonebarenpHoe ABMKEHUE U €TO 06.02 €CTECTBEHHO- HAyYHOU 1HOK
XapaKTEePUCTUKU IPaMOTHOCTH https://m.edsoo
.ru/ff0b1858
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
42 3aryxaromue KojacOaHus.. 08.02 €CTECTBEHHO- HAyYHOU HOK
Beiayxaennsie konebanus. Pe3oHanc IPaMOTHOCTH https://m.edsoo
.ru/ffob20f0
3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
43 MaremaTiueckuil U Py KUHHBII 13.02 €CTECTBEHHO- HAyYHOU HOK
MAasITHUKH IPaMOTHOCTH https://m.edsoo
Iu/ff0b197a
3amanns n3 6aHKa 3aHUH 110 bubmmnoreka
Ypok-uccienoBanne «3aBUCUMOCTh N
44 nepuo/a KojaeOaHwii 0T )KeCTKOCTH 15.02 CCTECTBEHHO™ HAyHHOU HOK_
MPY>KUHBI M MACCHI TPY3a» rpamoTHoCTR htps://m.edsoo
Tu/ff0b197a
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
45 IIpeBpaenue sHEprUn Npu 20.02 €CTECTBEHHO- Hay4YHOI OOK
MEXaHNYECKUX KOJIEeOaHUIX IPaMOTHOCTH https://m.edsoo
Tu/ff0b197a
6 JlabopaTopHnas paboTa 99 02 3ananust u3 GaHKa 3aHUH 10 Bubnunoreka
«OnpejeneHue 4acToThl U IEpUoIa €CTECTBEHHO- HAY4YHOI 1IOK
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KOJIeOaHUH MPYXKUHHOTO MAsTHHKA TPaMOTHOCTH https://m.edsoo
Iu/ffOblaec
JlabopatopHnas pabota «IIpoBepka 3amanus n3 0aHKa 3aIHUH 11O Bubnuoreka
47 HE3aBUCHMOCTH MEpHo/ia KojIeOaHui 2702 €CTEeCTBEHHO- Hay4HOI HOK
rpy3a, TOIBEIICHHOTO K HUTH, OT ' IPaMOTHOCTH https://m.edsoo
MaccChl Tpy3a» ru/ffob197a
. 3amanns n3 0aHKa 3aHUH 110 Bubnmorexa
Mexanunueckue BoiHbL. CBOHCTBa .
€CTECTBEHHO- HAy4YHOU HOK
48 MexaHu4decKuX BoiH. [IpogonbHeIe 1 29.02
IPaMOTHOCTH https://m.edsoo
TIOTIEPEYHBIC BOJIHBI
p .ru/ffob21fe
" 3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
Ypok-koudepenius "MexaHHUCCKHE L
. €CTECTBEHHO- HAyYHOU 1HOK
49 BOJIHBI B TBEPJIOM TelIe. 05.03 i
ColioMpeckie BoxHE" TPaMOTHOCTH https://m.edsoo
ru/ff0b21fe
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
50 3Byk. Pacnpoctpanenue u 07.03 €CTECTBEHHO- HAyYHOU HOK
OTpakeHHE 3ByKa ' IPaMOTHOCTH https://m.edsoo
u/ff0b21fe
" 3ananns u3 0aHKa 3aJHUH 110 bubnunoreka
Ypoxk-uccnenosanue "HabnroneHue N
€CTECTBEHHO- HAYIHON HOK
51 3aBHCHMOCTH BBICOTHI 3BYKa OT 12.03
" IPaMOTHOCTH https://m.edsoo
YaCcTOTHI
ru/ff0b21fe
3ajanus u3 6aHka 3aIHUH 110 bubnuoreka
52 I'poMKoOCTh 3ByKa U BBICOTA TOHA. 14.03 €CTECTBEHHO- Hay4YHOI OOK
AKycTHYECKHH pe30HaHC ' IPaMOTHOCTH https://m.edsoo
ru/ff0b21fe
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
53 Ypoxk-koH(pepeHius " Y IpTpa3ByK U 19.03 €CTECTBEHHO- HAyYHOU HOK

nHPPa3BYK B IPUPOJIE U TEXHUKE"

rPaMOTHOCTH

https://m.edsoo
.ru/ff0b23ca
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. 3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
IToaroroBka Kk KOHTPOIBHOU padoTe N
" €CTECTBEHHO- HAYYHOU OK
54 1o Teme "3aKOHBI COXpaHEHHUS. 21.03 i
MexaHn4deckue KojeOaHus 1 BOJIHBI" TPaMOTHOCTH hitps://m.edso0
ru/ff0b25f0
3ananus u3 OaHka 3aIHUH 110 bubnmoreka
KonrponbsHas pabota 1o teme N
R €CTECTBEHHO- HAy4YHOH HOK
55 3aKOHBI COXpaHCHUS. 02.04 i
Mexanndeckue KoneOaHus U BOJIHbI" fpavoTHoeTH btps://m.edsoo
ru/ffob25f0
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
56 DNEeKTPOMarHUTHOE MOJE. 04.04 €CTECTBEHHO- HAyYHOU 1HOK
DJeKTPOMArHUTHBIC BOJIHBI ' IPaMOTHOCTH https://m.edsoo
.ru/ff0b2abe
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
. €CTECTBEHHO- HAyYHOU OK
57 CBoiicTBa DIICKTPOMArHUTHBIX BOJH 09.04 Y 1
IPaMOTHOCTH https://m.edsoo
.ru/ffOb2abe
Ypok-korpepennus "lkara 3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
58 3JIEKTPOMArHUTHBIX BOJIH. 11.04 €CTECTBEHHO- HAyYHOU HOK
Hcnonp30BaHue MEKTPOMArHUTHBIX ' IPaMOTHOCTH https://m.edsoo
BOJIH JIJIL COTOBOM CBA3U" .ru/ff0b2fe6
" 3aganus u3 OaHKa 3aHUAN 110 Bubnnoreka
VYpok-uccnenosanue "Msydyenue 8
i €CTECTBEHHO- HAYy4YHOH NOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C 16.04
6 boma" IPaMOTHOCTH https://m.edsoo
MIOMOIIBI0 MOOWIBHOTO TenedoHa
ru/ff0b2c6e
3anmanus u3 OaHKa 3aIHHUI 1O Bbubnuoreka
Pemenue 3a1au Ha onpeieneHme .
€CTECTBEHHO- HAyYHOU IHOK
60 YaCTOTHI U JJTMHEI 18.04
. TPaMOTHOCTH https://m.edsoo
3JIEKTPOMArHUTHOW BOJIHBI
p ru/ffob2c6e
ONeKTpOMarHuTHas MPHUPOa CBETA. 3aanus U3 GaHKa 32 HHIL 11O bubnmoreka
61 CkopocTb cBeTa. BoHOBEIE CBOCTBA 23.04 HOK

CBCTa

€CTECTBEHHO- Hay4YHOU

https://m.edsoo
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IPaMOTHOCTH

ru/ff0b31d0

5 i Bubnuoreka
Ucrounuku cBera. [Ipsamonuneiinoe 3apanns u3 6aHKa 3azHUi 110 LIOK
62 pacrmpocTpaHeHre CBeTa. 3aTMECHUS 25.04 CCTCCTBCHHO™ Hay4HOH
IPaMOTHOCTH https://m.edsoo
Comnna u JIyabet
.ru/ff0b3658
3amanns n3 6aHKa 3aIHUH 110 Bubnuorexa
3aKoH OTpakeHHUS CBETa. 3epKaia. N
€CTECTBEHHO- HAyYHOU OK
63 Pemenne 3a1a4 Ha MpUMEHEHHE 30.04
IPaMOTHOCTH https://m.edsoo
3aKOHA OTPAKCHUS CBETa
P ru/ffob3sca
Sanmanus u3 OaHKa 3aJHHUI 10 Bubmmoreka
64 IIpenomnenue cBera. 3akoH 07.05 €CTECTBEHHO- HAyYHOU OK
TPEIOMIICHHS CBETA ' IPaMOTHOCTH https://m.edsoo
Tu/ff0b3aea
ITonHOE BHYTpeHHEE OTpaKeHHE 3ananus U3 OaHka 3aIHUH 110 bubnuoreka
65 cBera. Mcnonb30BaHue MOITHOTO 14.05 €CTECTBEHHO- HAyYHOU 1HOK
BHYTPEHHETO OTPAXXKCHHUS B ' IPaMOTHOCTH https://m.edsoo
OIITUYECKUX CBETOBOJIAX .ru/ff0b3c5¢
Jlaboparopras pabora 3ananus u3 6aHKa 3aJHUH 110 Bubmnorexa
"MccnenoBanue 3aBUCUMOCTH yTia €CTECTBEHHO- HAYYHOI IIOK
66 MIPEIOMIICHHUS CBETOBOTO JTyda OT 16.05
b , TPaMOTHOCTH https://m.edsoo
TJIa TTaJIeHAUS Ha TpaHuIle "BO3IyX-
v Tt P Y ru/ffob3cse
CTEKJIO
Ypoxk-koHpepenius "Mcnonp3oBaHue 3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
67 MOJIHOT'O BHYTPEHHETO OTPasKCHHSL: 21.05 €CTEeCTBEHHO- HAYYHOU IIOK
CBETOBO/IbI, ONTHKOBOJIOKOHHAS ' IPaMOTHOCTH https://m.edsoo
CcBsI3p" ru/ff0b3c5¢
3amanns n3 0aHKa 3aHUH 110 bubmmoreka
€CTECTBEHHO- HayYHOU OK
68 JIun3zel. OnTHYECKas CUIIa JIMH3BI 23.05 v 1

I'paMOTHOCTH

https://m.edsoo
.ru/ffOb3f2c
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3amanns n3 0aHKa 3aHUH T10

Bubnuorexa

. €CTECTBEHHO- HayYyHO! OK
69 IToctpoenne n300pakeHU B IMH3AX
IPaMOTHOCTH https://m.edsoo
.ru/ff0b444a
JlabopatopHas pabota "Ompenenenue 3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
70 (hOKyCHOTO pacCTOSHUA U €CTEeCTBEHHO- HAyJIHOU HOK
OIITHUYECKOM CUITBI COOHpArOIIeit IPaMOTHOCTH https://m.edsoo
JMH3BL" .ru/ffob4206
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
71 Ypok-koHpepenus "OnTudeckue €CTECTBEHHO- HAyYHOU OK
JMH30BbIe TPUOOPHI" IPaMOTHOCTH https://m.edsoo
.ru/ff0cOa7e
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
72 ['na3 xak ontuueckas cucrema. €CTECTBEHHO- HAyYHOU HOK
3penue IPaMOTHOCTH https://m.edsoo
ru/ffob4684
3ajanus U3 6aHkKa 3aIHUH 110 Bbubnmoreka
73 Ypoxk-koHpeperius "ledhekTs €CTECTBEHHO- HAyYHOU HOK
3pennsi. Kak coxpanuts 3peHue” IPaMOTHOCTH https://m.edsoo
Tu/ffob4684
PaznoxeHue 0€0ro cBeTa B CIIEKT. 3anmanus u3 OaHKa 3aTHHUH 10 bubnunoreka
74 OmnsiTel HetoToHA. CroxeHne €CTECTBEHHO- HAyYHOU HOK
CIIEKTPaJIbHBIX BETOB. Jlucnepcust IPaMOTHOCTH https://m.edsoo
cBera .ru/ffocof4c
JlaboparopHas pabora "OmnbITe 110 3amanus u3 6aHkKa 3aHHMIT 110 Bubnuoreka
e pasnoKeHUIo 6eIoro CBeTa B CIEKTP €CTECTBEHHO- HAy4HOI 110K
Y BOCIIPHSITHIO I[BETA MPEIMETOB IIPH
6p 1 ped P TPaMOTHOCTH https://m.edsoo
MX HaOJIIO/IEHUN Yepe3 IIBETOBbIC
A u/ffoc0e2a
(U TPEI
76 VYpok-npaktukyM "BosHOBBIE 3ananus u3 0aHKa 3aTHAH 110 Bubnanorexa
CBOMCTBA CBETA: Jaucnepcus, €CTECTBEHHO- HaquOﬁ HOK
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uHTepdepeHims u audpaxmuus” TPaMOTHOCTH https://m.edsoo
.ru/ff0c0f4c
3amanus n3 6aHKa 3aIHUH 10 Bubnuorexa
77 OnbiThl Pe3epdopaa u mnanerapras €CTECTBEHHO- HayYyHOH OK
MOZENb aTOMa IPaMOTHOCTH https://m.edsoo
.ru/ff0c12a8
3amanns n3 0aHKa 3aHUH 110 Bubnmorexa
78 Iloctynarsel bopa. Mogens atoma €CTECTBEHHO- HAy4YHOI HOK
Bopa IPaMOTHOCTH https://m.edsoo
.ru/ff0c12a8
3aganus u3 0aHka 3aJHHUH 110 Bubnuoreka
HcnyckaHue U MOTJIOIICHHE CBEeTa .
= €CTECTBEHHO- HAyYHOU 1HOK
79 aromoM. KBanTel. JIuneiiuareie
IPaMOTHOCTH https://m.edsoo
CIIEKTPHI
P ru/ffocladc
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
80 VYpoxk-nipaktukym "Habmoaenue €CTECTBEHHO- HAyYHOU HOK
CIIEKTPOB UCTyCKaHHUs" IPaMOTHOCTH https://m.edsoo
.ru/ff0c1550
3aganus u3 0aHKa 3aHHAH 110 Bubanoreka
€CTECTBEHHO- HAyYHOMH OK
81 PannoakTuBHOCTD U €€ BUIBI v 1
IPaMOTHOCTH https://m.edsoo
.ru/ff0c1672
3amanus u3 OaHKa 3aHUH 110 bubmmnoreka
82 CtpoeHne aTOMHOTO siIpa. €CTECTBEHHO- HAyYHOU IHOK
HyxkonHas Moienb TPaMOTHOCTH https://m.edsoo
.ru/ff0c18ac
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
83 PamnoakTHBHEIC IpeBpaIICHUS. €CTECTBEHHO- HAYYHOU IHOK

M3oToms!

I'paMOTHOCTH

https://m.edsoo
.ru/ff0clal4
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3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
84 Pemenue 3agau no teme: €CTECTBEHHO- HayYyHO! OK
"PannoakTHBHBIC TIPEBpaIeHuUs " IPaMOTHOCTH https://m.edsoo
ru/ff0clbda
3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
€CTEeCTBEHHO- HAyJIHOU HOK
85 TTepnox monmypacmana
P P IPaMOTHOCTH https://m.edsoo
ru/ff0c2126
3aaHus U3 OaHkKa 3aIHUH 110 bubnuoreka
Ypok-koH(bepeHus N
" €CTECTBEHHO- HAYyYHOI HOK
86 PasnoakTHBHBIE U3ITy4YEHUS B
\ TPaMOTHOCTH https://m.edsoo
MPUPOJIC, METUIIMHE, TCXHUKE
pip 1u/ff0c2126
3amanus u3 0aHKa 3aTHHUH MO Bubnuoreka
SlnepHble peakuuu. 3aKOHBI .
€CTECTBEHHO- HAyYHOU HOK
87 COXpaHCHHS 3aPsIOBOTO H MAaCCOBOTO
IPaMOTHOCTH https://m.edsoo
qucen
u/ff0c1c58
3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
88 DHeprus CBsI3U aTOMHBIX siaep. CBs3b €CTECTBEHHO- HAyYHOU HOK
MAacChl ¥ SHEPrUU IPaMOTHOCTH https://m.edsoo
Tu/ffocld7a
3amanns n3 6aHKa 3aHUH 110 bubmmnoreka
89 Pemenne 3anau o teme "SAnepHsie €CTECTBEHHO- HAyYHOU HOK
peakiun" IPaMOTHOCTH https://m.edsoo
ru/ff0cld7a
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
90 Peaxuuu cunTe3a U AeneHUs saep. €CTECTBEHHO- HayYHOU HOK
Wcrounuku sneprun CostHIA U 3BE3] IPaMOTHOCTH https://m.edsoo
.ru/ff0c1e88
01 Vpoxk-koHdepenuus "AnepHas 3amaHus U3 6aHKa 3aHUI 110 bubnuorexa
sHepretuka. JleiicTBus €CTECTBEHHO- HAYUYHOI HOK
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PaIMOAKTHBHBIX U3TyUCHHUN HA TPaMOTHOCTH https://m.edsoo
JKHUBBIC OPTaHU3MBbI" ru/ffocld7a
IToaroToBka K KOHTPOJIBHOM padoTe 3amanus n3 0aHKa 3aIHUH 11O Bubnuoreka
9 1o TeMe "DJIeKTPOMarHUTHOE MoJe. €CTEeCTBEHHO- Hay4HOI HOK
DJIEKTPOMATHUTHBIE BOJTHBL. IPaMOTHOCTH https://m.edsoo
KBanrossie siBeHums" Tru/ff0c223e
KonTtponpHas pabora o Teme 3amanns n3 0aHKa 3aHUH 110 Bubnmorexa
93 "DeKTpOMarHuTHOE TOJIE. €CTECTBEHHO- HAyYHOU IHOK
DIeKTPOMATHUTHBIC BOJTHBL. IPaMOTHOCTH https://m.edsoo
KBauroBble siBieHus" .ru/ff0c223e
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
[MToBTOpeHue, 0doOIIEHN E. N
€CTECTBEHHO- HAyYHOU OK
94 JlabopaTopHble paboTHI 1O KypCy _
"BaammoneiicTaie tex” TPaMOTHOCTH https://m.edsoo
Iru/ff0c245a
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
IToBTOpenue, obobmenue. Permenue .
€CTECTBEHHO- HAyYHOU HOK
95 pacUYeTHBIX M KaYeCTBEHHBIX 3314 10
"TerIoBBIE MPOLECCH" IPaMOTHOCTH https://m.edsoo
TeMe
p Iu/ff0c2572
3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
IToBTOpenue, o6o0menue. Pemenne .
€CTECTBEHHO- HAyYHOU HOK
96 pPacCUYCTHBIX M KAYSCTBEHHBIX 3a/1a4 10
"KTIJ1 remo aTeneii" TPaMOTHOCTH https://m.edsoo
TeMe TEIUTIOBBIX JBUraTEICH
.Iru/ff0c2a22
3amanus u3 OaHKa 3aHUH 110 bubmmnoreka
[ToBTopenue, o6o0menue. Pemenne .
€CTECTBEHHO- HAyYHOU IHOK
97 PACYETHBIX ¥ KaYECTBEHHBIX 3a]1a4 110
"KTLJ] 51eKTpoyCTaHOBOK" IPaMOTHOCTH https://m.edsoo
TeMe UL DSY
TpOy .ru/ffoc2b30
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
IToBTOpenue, 0600IICHNE. .o
€CTECTBEHHO- HAy4YHOU OOK
98 JlabopaTopHbie pabOThI IO KypCy

"CBeTOBBIE SIBIIEHUS"

I'paMOTHOCTH

https://m.edsoo
.ru/ff0c2c52
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3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
IToBTOpenue, o6o6menue. Pabora ¢ 3
" €CTECTBEHHO- HAYYHOU OK
99 TEKCTaMU 110 TeMe "3aKOHBI 1
COXDAHGHMS B MeXAHHKe" IPaMOTHOCTH https://m.edsoo
P .ru/ff0c2d6a
3aganus u3 0aHKa 3aJHHUH 110 Bubanoreka
[ToBTopenue, 06o0ImeHue. PaboTta c N
Y €CTECTBEHHO- HAy4YHOH HOK
100 Texcramu 1o teMme "Konebanus u 1
BOMHEL" IPAaMOTHOCTH https://m.edsoo
.ru/ff0c2e82
3aganus u3 0aHKa 3aJHHUH 110 Bubnnoreka
IToBTOpenue, obobmenue. Padora ¢ =
€CTECTBEHHO- HAyYHOU OK
101 TekcTaMu 1o TeMe "CBeTOBbIE 1
eHus" IPaMOTHOCTH https://m.edsoo
SABJT
.ru/ff0c3044
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
IToBTOpenue, obobmenue. Pabora ¢ 3
€CTECTBEHHO- HAyYHOU HOK
102 Texcramu 1o teMe "KBanrToBas u 1
B IPAaMOTHOCTH https://m.edsoo
Jiep .ru/ff0c3044
OBHIEE KOJIMYECTBO YACOB I10
1 102 27

ITPOI'PAMME
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MMPOBEPSAEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

9 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJibTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl
OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIO0JIb30BAaTh U3YYCHHBIC IIOHATHSA

1.2

13

1.4

15

pas3jnmyarb SABJICHUA 110 OIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB,
JACMOHCTPUPYIOIINX JAaHHOC (I)I/[3I/I‘ICCKO€ SABJICHHUC

pacro3HaBaTh IMPOSIBICHNUE M3YYEHHBIX (DU3MUECKHUX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM YHCIE
¢u3mueckre SBICHHS B IIPHUPOAE, IIPU 3TOM IIEPEBOIUTH IPAKTHYECKYIO 3ahady B YydeOHYIO,
BBIJICIISIT CYILIECTBEHHBIE CBOICTBA (PU3HAKN) (DU3UUECKUX SIBICHUIM

OIIMCHIBATh M3YUCHHBIC CBOMCTBA Tel M (U3MUECKUE SBICHHSA, UCIIONB3Ys (pU3NUecKHe BEIHIHHB,
IIPY OIMCaHWH TPABUIBHO TPAKTOBAaTh (PU3MUECKHUN CMBICI HCIIOJIB3yEMBIX BEINYNH, 0003HAUYCHHS U
eAMHMLBI (U3NYECKUX BEIMYMH, HAXOIUTH (OPMYIBI, CBA3BIBAIOIINE IAHHYIO (DHU3NYECKYIO
BEJINYMHY C JPYTUMH BEIMYMHAMH, CTPOWUTHh TpaduKu M3ydCHHBIX 3aBHCHMOCTEH (u3mueckux
BEITMYHH

XapaKTCpru30BaTh CBOICTBa TCI, (I)I/ISI/I‘ICCKI/IG SABJICHUA W MPOLECCChI, UCTIOJIb3YSA U3YYCHHBIC 3aKOHBI,

Inpu STOM [JaBaTb CJIOBECCHYIO (1)OpMyJ'II/Ip0BKy 3aKOHa W 3alMrcCbiBaTb €ro MarcMaThu4cCKoOC
BBIPAKCHHC

1.6

OOBACHATH (PM3MUECKUE MIPOIIECCH 1 CBOWCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CHTYAIHil IPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2 — 3 JOTMYECKHX LIaroB ¢ MOMOIIBIO 2 — 3 N3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (HH3UIECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

penrats pac4€THbIE 3a/1a4n (OMUPAONINECcs] HAa CUCTEMY M3 2 — 3 ypaBHEHHIl), NCIIOJIb3Yys 3aKOHBI
(opmyibl, cBsI3bIBaIOIIME (PU3MUECKHE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33Ja4M 3aIHCHIBATh
KpaTKO€ YCJIOBHE, BBIABIIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHbIE, BHIOMpATh 3aKOHBI MU
(opMynbl, HEOOXOAWMBIC JUIS pEIICHWS, TNPOBOJUTH PAcYEThl W OIEHHBATH PEATHCTHYHOCTH
MOJYYSHHOTO 3HaYeHUs (PU3NUECKON BEITMIHHBI

1.8

pacrio3HaBaThb HpO6J'IeMBI, KOTOpbIC MOKHO PpEHIMTb HPHU MMOMOIIN (bPIBI/I‘IGCKI/IX METOJZ0B, HUCHOJIB3Ys
OIIMCAaHUE UCCIICAOBAHUS, BbIACIIATh IMIPOBEPACMOC NPCATIOIO0KCHUEC, OICHUBATD MPABUJIbHOCTH NNOPSAAKA
MPOBCACHHUS UCCICAOBAHUS, NCIaTh BbIBOAbI, MHTCPIIPETUPOBATD PC3YJIbTAThI Ha6J'IIO,Z[CHPII7[ " OIIbITOB

1.9

NPOBOJUTH OINBITHI IO HAOMIONEHHUI0 (U3UUECKUX SIBICHUH WM (QU3MYECKUX CBOWCTB Tell:
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa 00OpYyIOBaHUS, OMHCHIBATH XOJ
OIIBITA U €T0 PEe3YNbTaThl, JOPMYIUPOBATH BHIBOBI

1.10

111

1.12

MPOBOIUTH IIPH HEOOXOIWMOCTH CEPHIO TNPSMBIX H3MEPEHWH, OIpenensis CpeaHee 3HadYeHHUe
n3MepseMoil BeIWYHHBI ((DOKYyCHOE pacCTOsHHE coOuparome JIHH3bI), O0OOCHOBBIBATH BBIOOD
crocoba u3mMepeHus (M3MepPUTETHLHOT0 Mprdopa)

IMPOBOAUTE HCCJICIOBAHUE 3aBUCUMOCTEH q)I/IBI/I‘-IeCKI/IX BCJIMYMH C HUCIIOJB30BAHUEM TMIPSAMBIX
W3MEPEHUIl: IIAaHWPOBaTh HCCIEIOBAHME, CAMOCTOSTEIHHO COOHMpaTh YCTAaHOBKY, (DHKCHPOBAThH
PE3YIbTATHI HOHy‘ICHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIIMUUH B BHIC Ta6J'II/I]_H/I Fpaq)I/IKOB, JcJIaTh
BBIBOJIBI ITO PE3YJIbTaTaM UCCICIOBAHUA

MPOBOJUTE KOCBEHHBIC H3MEpPCHHs (DU3MYCCKUX BEJIWYHH: IUIAHUPOBATH H3MEPCHUS, COOMpaTh
OKCICPUMEHTAIIBHYIO YCTAaHOBKY W BBIINIOJHATH U3MCPCHUA, CICAYA HpGl]J’[O)KGHHOﬁ HWHCTPYKIOHWHU,
BBIYUCIATh 3HAYCHUE BCJIIMYMHBI U aHAJTIM3WPOBATH IMOJTYUCHHBIC PE3YyJIbTATHI C y‘IéTOM SaﬂaHHOﬁ
MOTPELTHOCTH U3MEPEHUN

1.13

co0JIo1aTh paBHJIa TEXHUKH 0€3011acHOCTH NpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM

1.14

pas3jnm4arb OCHOBHBLIC TPU3HAKHW HU3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX Moneneﬁ: MaTepuajibHadgd TOYKa,
abCOJIIOTHO TBéleOC TECJ10, TOYCYHBIA HCTOYHHUK CBCTAa, JIy4, TOHKasd JIMH3a, IJIaHCTapHasi MOJCIIb
aToMa, HYKJIOHHAst MOJCJIb aTOMHOI'O si/ipa

1.15

XapaKTepu30BaTh MPHUHIUIEI IEHCTBHA W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C OMOPOI
HAa WX OIHUCAHUs, WCIOJb3Yys 3HAHUS O CBOWCTBaX (DM3MYECKHX SBJICHUH W HEOOXOJUMBIC
(hu3nvecKre 3aKOHOMEPHOCTH




1.16

1.17

1.18

1.19

HCIOJIB30BaTh CXEMbl MW CXCMATUYHBIC PHUCYHKHU  HU3YUCHHBIX TCEXHUYCCKUX YCTpOﬁCTB,
HN3MEPUTECITIbHBIX HpI/I60pOB U TCXHOJIOTUYCCKUX IPOLECCOB MPpU PCHICHUU y‘-IeGHO-HpaKTI/IquKI/IX
3aaa4, ONITUYCCKUC CXEMBbI [JIsI IOCTPOCHUA 1/1306pa>1<eHm71 B IIJIOCKOM 3€pKaJi€ 1 c06npa}omel71 JIMH3C

TPUBOIUTh TPUMEPHl (HAXOOUTH WH(POPMALHI0 O TpPHMEpax) IMPAKTHISCKOTO MCIIOIb30BaHUSL
(u3nyecKkuX 3HAHMWH B TOBCEIHEBHOW JKM3HM JUIA oOecreueHus: 0e30MacHOCTH NpH OOpalleHHu ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMM, COXPAaHEHHS 370pOBbS W COOJIONEHHS HOPM
9KOJIOTUYECKOTr0 MOBEJICHHS B OKpY’KaroIlei cpene

OCYIIECTBIIATh NMOUCK MH(pOpMAnny (HU3HIECKOTO COACPKAHUS B CETH VHTEpHET, CaMOCTOSTENBEHO
(opMynUpys TOHMCKOBBIA 3ampoc, HAXOAUTh ITyTH OMPENCNICHHUS [IOCTOBEPHOCTH IIONyYEHHOMH
nH(OpMalMK Ha OCHOBE MMEIOIUXCS 3HAHUH M JIOTIOJTHUTENILHBIX HCTOYHUKOB

UCIIONIb30BaTh IPH BBINOJTHEHUN YUEOHBIX 33laHMH HAYIHO-TIOMYJLIPHYIO JUTEPATypy (HH3HIECKOTO
COJZICp)KaHUS, CIPABOYHBIC MaTepHanbl, pecypcsl ceTH VIHTepHeT; BlaxeTs NpHEMaMH
KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa30BaHys HHPOPMAINH U3 OJHOH 3HAKOBOM CHCTEMBI B APYTYIO

1.20

CO371aBaTh COOCTBEHHBIE MICEMEHHBIE U YCTHBIE COOOIICHNS HA OCHOBE MH(OPMAINN U3 HECKOIBKUX
HCTOYHHMKOB (DPU3NYECKOTO COAEpXAHUS, IMyOIWIHO MPEACTaBIATh PE3YJIbTAaThl IPOEKTHOW WM
HCCIIEIOBATEIbCKON NESITENFHOCTH, NPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIH IMOHATHHHBIN
anmapaT H3y4aeMoro pasgena (HM3MKH M CONPOBOXKIATh BBICTYIUICHHE MpPE3CHTALHUEH C y4EToM
0COOCHHOCTEH ayIMTOPUH CBEPCTHHKOB

121

IpPH BBIMOJHCHAN YYCOHBIX IMPOCKTOB ¥ HCCICIOBAHUNA (DU3MYECKUX NPOLECCOB paclpenelsTh
00S33aHHOCTH B T'pYIIE B COOTBETCTBHH C IIOCTABJICHHBIMH 33aJadyaMHM, CICAUTH 3a BBHIOJIHEHUEM
IUIaHa IEWCTBUI U KOPPEKTHPOBATH €r0, aAeKBaTHO OLICHMBATH COOCTBEHHBIN BKJIA] B IEATEIBHOCTD
IPYIIBI, BBICTPaUBAaTh KOMMYHHKATHBHOE B3aHMOJCHUCTBHE, MPOSBISAS TOTOBHOCTH pa3peliaTh
KOH(ITUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA 9 KJIACC

Kon Kon
pasena SeMeHTa ITpoBepsieMBbIe 3IEMEHTHI COJICPIKAHMS
MEXAHMWYECKMUE SBJIEHUA

8.1 MexaHuueckoe JBIKeHne. MarepuaibHas Touka. Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO ABMKEHUS

8.3 PaBHOMepHOE NPsSIMONMHEHHOE JIBIYKEHUE

8.4 HepaBHomepHoe mpsiMosnHelHoe aBrkeHHe. CpeaHssi 1 MTHOBEHHasl CKOPOCTh Tejla MpH
HEpaBHOMEPHOM JIBUKEHHH

8.5 Yckopenne. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE TBIKCHUE

8.6 CBoboanoe nanenue. OnsiTel ['anunes

8.7 PaBHOMepHOe nBIKeHHE 1O OKpykHOcTH. Ilepron m dactoTta oOpamieHus. JluneiiHas u
yriioBasi ckopocTy. LleHTpocTpeMHTeNIbHOE YCKOpEHHE

8.8 [epserit 3akoH HeroToHa

8.9 Bropoii 3akoH Herotona

8.10 Tperwuii 3axoH HetoToHa

8.11 [IpuHIMT CyTIepIIO3UIIIH CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHHs: CHJIa TPEHHUS CKOJIBKEHHS, CHIa TPSHUS [TOKOsI, APYTHe BUIBI TPEHHS

8.14 Cuita TSDKECTH M 32KOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaACHUS

8.15 Iemwxenne maner Bokpyr Comnuma. IlepBas kocmmdeckass ckopocTb. HeBecomocTs n
TIeperpy3Ka

8.16 PaBHOBecue MaTepHanbHON TOUKH. AGCOITIOTHO TBEPIOE TEIIO

8.17 PaBHOBecne TBEpHOrO Tenma C 3aKpeINIEHHOW Ochlo BpamieHus. MomeHT cuibl. LleHTp
TSDKECTH

8.18 Nmnynee Tena. 3MeHneHne umiryinbca. UMIysibe CHITBI

8 8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE IBHKECHUE

8.21 Mexanmndeckas padoTa ¥ MOIITHOCTh

8.22 Pabota cui TshKecTH, ynpyrocTH, TpeHus. CBsi3b 9HEpTUH U paboThI

8.23 [ToTeHmuanpHas YHEPTUSA TeJa, HOJHATOTO HaJl MOBEPXHOCTHIO 3eMIIH

8.24 [oTeHmmanbHAast SHEPTHS CHKATON MPYKUHBI

8.25 Kunermueckas sHeprus. Teopema 0 KHHETHYIECKOH YHEPTHU

8.26 3aKoH COXpaHeHHs] MEXaHUYECKOI SHEPTrUu
[pakTryeckne padoTHI:
OmpeneneHne cpefHEd CKOPOCTH CKOJIBXKEHHS Opycka WM JIBMDKCHMS IIapHKa 10
HaKJIOHHOH 1iockocTH. OmpeeneHne yCKOpEeHHs Tella MPH PaBHOYCKOPEHHOM JIBIKCHUH
10 HAKJIOHHOM IIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIXKEHUH 0e3
Ha4yaJIbHOM CKOPOCTH.

8.7 IIpoBepka rumoTesbl: eciiu TPH. PaBHOYCKOPEHHOM JIBHIKCHHH 0e3 HavalbHOH CKOPOCTH
MyTH OTHOCSTCS KaK PsiJi HEYETHBIX YMCEJ, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OJTTHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS! CKOJIB)XEHHS OT CHJIBI HOPMAaJILHOTO JIaBJICHUSI.
Omnpenenenne kodpduIeHTa TpeHHsI CKONbXeHUs. OnpenelieHne KECTKOCTH TPYKUHBI.
Omnpenenenne paboOThl  CHJIBI  TPEHUs TPU PaBHOMEPHOM JIBIKEHHM Tela  II0
TOPU30HTAJIbHONW TMOBepXHOCTH. OmnpeneneHue paboThl CHIIBI YIPYTOCTH IPH TMOIbEME
rpy3a C UCIIOJIb30BAHUEM HEIIOABM)KHOTO M TIOABH)KHOTO OJIOKOB

828 ®duznueckue SBICHUS B NPHUPOAE: NPHIMBBL M OTJIMBEL, JABWKeHHE IuiaHeT COJHEYHOM
CHCTEMBI, PEaKTUBHOE JIBHIKCHHUE XKHBBIX OPraHM3MOB

8.29 TexHudeckue ycTpoiicTBa: CIMAOMETD, AATYUKHU IIOJIOKECHUS, PACCTOSHHUSA U YCKOPCHMS,

paKeThl

MEXAHMNYECKHE KOJIEBAHVS 1 BOJIHBI




91 KonebarenbHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTHKW KOJICOAHWH: IEpUOJ, 4YacToTa,
aMIUTUTY A
92 MateMaTHdecKuil M NpyKUHHBIN MasTHUKA. [IpeBpamieHne 3Hepriuu mpu KoyiebaTenbHOM
JBIDKCHIH
9.3 3aryxatomue xKonebanus. BomHyxnennsie konebanns. Pesonanc
Mexanuueckre BoiHBL. CBOMCTBA MEXaHWYECKMX BOJH. [IpojonbHBbIE M IONEpedHbIe
9.4 BOJIHBI. /[TMHA BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MeXxaHn4ecKHe BOJHBI B TBEPIOM
Telne, CeHCMHUYECKUE BOJTHBI
9.5 3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Wubpa3Byk U yIbTpa3BykK
[IpakTryeckue paboOTHI:
OmnpeneneHne 9acTOTH U ITepro/ia KoJaeOaHi MaTeMaTHIECKOTO MasTHUKA.
OmnpeneneHne 9aCTOTH U MEpro/ia KoJaeOaHwid IPYy>KHHHOTO MasTHUKA
9.7 HccrenoBanre 3aBUCUMOCTH Tiepro/ia KojeOaHMd TOABEIICHHOTO K HUTH Tpy3a OT [UIHHBI
HUTH. MccaenoBaHne 3aBECHMOCTH ITeproia KoJaeOaHUi IPy>KUHHOTO MasTHHKA OT MacCHI
rpy3a. [IpoBepka HE3aBHCHMOCTH TepHoa KoleOaHWH Tpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacCHI Tpy3a H *KECTKOCTH NPYKUHBI. 3Meperne ycKopeHHs CBOOOTHOTO Ma eHUs
98 (leanecme SBIICHUS B TMPHUPOJC: BOCIPHUITHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSICCHUE,
CeHCMUYECKHe BOJHEIL, I[yHAMH, X0
9.9 TexHuueckue yCTpOHUCTBA: 3X0JIOT, UCTIOJIb30BaHNUE YIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE Y DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJIEeKTpOMarHuTHOE IoJIe. DIIEKTPOMAarHUTHBIE BOHBL. CBOMCTBA SJICKTPOMATHUTHBIX BOJH
10.2 [ITkana 3IeKTPOMarHUTHBIX BOJH
10.3 DnexkTpoMarHuTHas mpupoaa cBera. CKopocTh cBeTa. BoTHOBBIE CBOICTBA CBETA
10 104 [IpakTraeckue pabOTHL:
W3ydeHue CBOMCTB 3JIEKTPOMATHATHBIX BOJIH C IOMOIIBI0 MOOMIBHOTO TeledoHa
105 Om3mueckue  SBICHWA B TpPUpOJAE:  OWMONOTMYEcKoe  JCHCTBHE  BUAMMOTO,
yIbTPadUOICTOBOTO U PEHTTCHOBCKOTO U3ITYICHUI
10.6 TexHuuecKre yCTpOUCTBA: UCIIOJIb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBGIE ABJIEHUA
11.1 JlydeBast MoJiens cBeTa. MICTOUYHHKH CcBETa
11.2 IIpsamonuHeliHOe pacpocTpaHEeHUE CBETa
11.3 Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOH OTpakeHHUs cBeTa
114 [Ipenomienue cBeta. 3aKOH MpeoOMIIeHHS cBeTa. [loTHOE BHYTpEeHHEE OTpaKCHHE CBETa
11.5 JIunza. Xop nyyeit B nuH3e
11.6 Onruueckas cucteMa oroarnapara, MUKpPOCKOIIA M TEJIECKOTIA
11.7 I'na3 kak onTuyeckas cucreMa. biM3opykocTh B 1aIbHO30PKOCTh
118 Paznoxenune 6esoro ceera B crektp. OnbiTel HptoToHa. Cllo)KEHHE CIIEKTPAIbHBIX 1BETOB.
Hucnepcus ceera
1 [IpakTryeckue pabOTHI:
HccnenoBaHue 3aBUCUMOCTH yIila OTPaXKEHHsI CBETOBOTO JIy4ya OT yriia MaJeHusl.
W3yyeHne XxapakTepUCTUK U300paKEHUsI ITPEAMETA B IIJIOCKOM 3epKalie.
HccnenoBaHue 3aBHCUMOCTH YIJIa IPEIOMIICHHS CBETOBOTO Jyda OT yriia MajeHus Ha
11.9 TPaHHIE «BO3IAYX — CTEKIIO».
ITony4enne n300pakeHui ¢ TOMOIIBI0 COOUPAOIIEH JIMH3HI.
Omnpenenenne GpOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMPAIONIEH JIMH3EL.
OmBITHI IO Pa3JIOKEHUIO OENIOr0o CBETa B CIICKTP.
OnBITH IO BOCTIPUSATHIO LIBETA IPEIMETOB IIPH UX HAOJIIOAESHUH Yepe3 1IBETOBbIC (PHIIBTPHI
11.10 Omnueckue sABICHUSA B mpupone: 3arMeHmst Comnna u JIyHBI, I[BeTa TeJ, ONTHYECKHUE
sIBIICHUSI B aTMOcdepe (UBeT Heba, pedpakiys, paayra, MEPax)
11.11 TexHuUUeCKHe yCTPOWCTBA: OUKH, TIEPUCKOII, (poToammapar, ONTHYECKHUE CBETOBOIBI
KBAHTOBEGIE SABJIEHUA
12 12.1 Ousitel Pe3epdopna u mianerapHast Mojenb aroma. Mogyens aroma bopa
12.2 Hcnyckanue u norsnomenue ceta aromoM. KBantel. JIuneiuarsie cCieKTpbl




12.3

PannoaktiBHOCTB. Anb(a, OeTa- ¥ raMMa-H3IydeHUs!

124 Crpoenne aToMHOTO sipa. HykimoHHast Moziennb aTOMHOTO sipa. M30Tomsl

125 PannoaktuBHble npeBpanienus. [lepron nosrypacnaia aTOMHBIX siiep

12.6 SInepHble peakiy. 3aKOHBI COXpPaHEHUsI 3apsSJOBOTO M MacCOBOT'O YHCEN

12.7 OHeprus CBs3M aTOMHBIX sifiep. CBSA3b MacCHl M SHEPTHH

12.8 Peakumu cunresa u aeneHus siiep. Mcrounuku sueprun CosHa u 38E31

12.9 SnepHas sHepreTuka. JleficTBUe pagroaKTUBHBIX M3JIyYE€HHH Ha )KUBbIE OPraHU3Mbl
[IpakTraeckue pabOTHI:
HaGnroieHue CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyYEHHS.

12.10 HccrenoBanme TPEeKoB: W3MEPEHHE OHHEPTUM YACTHIBI IO TOPMO3HOMY WyTH (1O
¢dororpadusm).
W3mepenue paaroakTuBHOTO hoHa
dusnyeckue SBICHUS B IPUPOJIE: €CTECTBEHHBIH paIOaKTHBHBIH ()OH, KOCMHYECKHE JIYYH,

12.11 PagHOaKTHBHOE M3JIy4CHHE IPUPOIHBIX MUHEPAJOB, NEUCTBUE PAIMOAKTHBHBIX M3IY4CHHUIT
Ha OpPraHu3M YelloBeKa

12.12 TexHUYeCKHe YCTPOHCTBA: CHEKTPOCKON, HHAWBHAYaJIbHBII T03MMeTp, KaMmepa BuibcoHa




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUASA
Kon .
S —— IIpoBepsiemble TPpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI
P 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PT'OC
TpedGoOBaHUs

ITornmanue ponu GU3NKH B HAYIHOH KapTHHE MHPA; CHOPMUPOBAHHOCTH 0A30BBIX IPEICTABICHUH
0 3aKOHOMEPHOH CBSI3M M TI03HABAEMOCTH SIBJICHUH NPHUPOIBI, O POJIN DKCIEPUMEHTa B (DU3UKE, O
cHcTeMOOOpa3ylomeil poy (GU3NKH B Pa3sBUTUM €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH, 00
9BOJIOUMH (PU3NYECKMX 3HAHUH M MX POJNM B IEJIOCTHOH €CTECTBEHHOHAYYHOW KapTHHE MHpa, O
BKJIaJIC POCCHUICKUX M 3apyOeKHBIX YYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB
OKPY’KaIOIIero MUpa, pa3sBUTHE TEXHUKH U TEXHOJIOTUI

3HaHMS O BHJAaX MaTrepuu (BELIECTBO M MOJIE), O IBMXKECHUU KaK CIIOCO0E CYLIECTBOBAHMS MaTEpHH,
00 aTOMHO-MOJIEKYJIIPHOM TEOPUH CTPOEHHMS BEIECTBA, O (PU3NUECKOIl CYIIHOCTH SBJICHUIH NPUPOJIBI
(MexaHMYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHME pPa3/in4aTh SBJICHUSA IO
OIMCaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB, JICMOHCTPUPYIOLIMX JaHHOE (usnueckoe
SIBJICHHE; YMEHHE DPAacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (HM3MYECKUX SIBICHUI B OKpYy’KarolleM
MHpE, BBIAEISASA MX CYIICCTBCHHBIC CBOMCTBA (TIPU3HAKH)

Bianenue ocHOBaMM TMOHATHIHOTO amnmaparta ¥ CUMBOJIMYECKOTO Si3bIKa (DU3UKH M HCIIOJIB30BAHHE
3 UX JJI peuleHus y4ueOHbIX 3aja4; yMEHHE XapaKTepH30BaTh CBOMCTBA Tell, pU3NYECKHUE SIBICHHUS U
MPOLIECCHI, HCHOJIB3Ys (PyHIaMEHTAIbHBIE U SMIHPHYECKUE 3aKOHBI

YMeHHE OIMCHIBATh HU3YYCHHBIC CBOMCTBA TE€N U (1)I/I3I/I‘-IGCKI/IG ABJICHUA, HCIIOJIb3YA Q)HSI/I‘ICCKI/IC
BCIIMYMHBI

BrageHne OCHOBaMHM METOJOB HAYYHOIO IO3HAHHUS C Y4ETOM COONIOACHHS NMPaBWIl 0€3011acHOro

Tpy/aa: HaOroAeHHE PU3MYECKUX SBICHUIL:

YMEHHE CaMOCTOSATENBHO COOMpaTh OKCHEPUMEHTAIBHYI YCTAaHOBKY M3 JAHHOTO Habopa

0o0OpyIOBaHUsT 10 MHCTPYKIMM, OIMCHIBATh XOJ| OIBITA M 3alMCHIBATH €r0 pe3yJIbTaThl,

(hopMyIHpPOBATH BHIBOJKI,

NPOBEJCHUE IPSIMBIX W KOCBEHHBIX H3MEpeHHMH (U3UUECKHX BEIIMYMH: YMEHHE IUIAaHHPOBATh
5 M3MEpEHUs, CaMOCTOSATENILHO COOMpaTh OSKCHEPUMEHTANBHYI YCTAHOBKY [0 HHCTPYKIHH,

BBIYHCIIATh 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJlaHHOU

HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHH;

NPOBENICHUE HECIOXKHBIX  OKCIICPUMEHTAJBHBIX ~ HCCIICIOBAHUI; CaMOCTOATENBHO  COOMpATh

IKCIIEPUMEHTAJBHYI0 YCTAHOBKY M TIPOBOAWTH HCCICIOBAHHE [0 HWHCTPYKLUUH, INPEACTABISATH

HOJIyYEeHHBIC 3aBHCHUMOCTH (DM3HYECKHX BEJIMYMH B BHUIE TaOnmui H TpadUKOB, YYUTHIBATh

MOTPENIHOCTH, A€aTh BEIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

Ilonumanue XapaKTCPpHbIX CBOICTB (bI/I3I/I‘IGCKI/IX MOIleJ'ICﬁ (MaTCpI/IaHBHaH TOYKa, abCOIFOTHO
TBépHOC TCJIO, MOJCIIN CTPOCHHA T'a30B, )KPIHKOCTGI:I n TBépHI)IX TCJI, IJIaHETaApHas MOJCJIb aToMa,
HYKJIOHHas1 MOJE€Jb aTOMHOI'O H,Z[pa) U YMCHHUC IMPUMCHATH HUX A 00BsICHEHUS (1)I/I3I/I"IGCKI/IX
IMpO1ECCOB

YMenue oOBSICHATh PU3NIECKUE TPOIIECCH M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHTYaIlWid
MIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABIISITh IPUUMHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OTIOPOH HA M3yUYCHHBIC CBOMCTBA (PU3NUCCKUX SBICHHMA, (PU3NICCKUE 3aKOHEI,
3aKOHOMEPHOCTU U MOJEIIN

YMmenue pemaTth pacy€THeIe 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHI), UCTIONB3Ys 3aKOHBI U (HOPMYIIBL,
CBs3BIBAIOIINEC (bHSH‘{eCKI/Ie BCJIIMYMHBI, B YaCTHOCTHU, 3allMCBIBATH KpPATKOE YCJIIOBUE 3aa4H,
BBISIBJIATh HEJOCTAIOIINE JITaHHBIE, BHIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOJUMBIE JJIsl €€ pelIeHHs,
UCIOJIb30BaTh CIPABOYHBIE JaHHBIE, MPOBOAUTH pacu€Thl U OLEHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAa4YeHUs (DPU3NUECKON BEJIMYMHBI; YMEHHE OIPEAENIsTh pasMEepHOCTh (punueckoi
BEIMYMHBI, NOTYYEHHOH NPU PELICHUH 3a/1a41

YMeHne XapakTepu30BaTh HMPHUHIMIEI IEHCTBHA TEXHHYECKHX YCTPOWUCTB, B TOM YHCIE OBITOBBIX
9 npuOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTUYECKUX MPOIIECCOB TI0 MX OMHCAHUIO, UCIIONB3Ys 3HAHUS O
CBOWCTBaX (PU3UYCCKUX SBICHUN M HEOOXOIUMBIC (PU3MUCCKUE 3aKOHOMEPHOCTHU

YMeHue ucrolib30BaTh 3HaAHHS O (GU3MYECKUX SIBICHHUSAX B MOBCEIHEBHOW JKU3HH AJIsI oOecrieueH s
10 0e30MacHOCTH TpU OOpameHud C OBITOBEIMH TNPUOOpPAaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXpPaHCHHS 3/I0POBbS U COOJIIOJICHHS HOPM 3KOJIOTUYECKOTO TMOBEICHUS B OKPYXAKIIeH cpere;
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IIOHMMaHHUC H606X0[[I/IMOCTI/I MMPUMCHCHU L }_'LOCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I H TEXHOJIOTUI U1 palluOHAJIBHOTO
MMpUPOA0N0JIb30BaAHUA

OnpIT TOWCKa, TpeoOpa3oBaHUA W TPEICTABICHHS HHOOPMAIUK (GU3MUECKOTO COACPKAHHUS C
UCIIOJIB30BAaHUEM  MH(OPMALIOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHIl;  yMEHHE  OLCHHBAaTb
JIOCTOBEPHOCTh MOJIy4YeHHOW HH(OPMAIMM Ha OCHOBE HMEIOLIMXCS 3HAHWH M JOMOJIHUTEIBHBIX
MCTOYHHMKOB, YMEHHE HCIIOJIb30BaTh NPH BBHINOJIHEHWH Y4YeOHBIX 3aJaHuil Hay4HO-TOMYJISAPHYIO
JIuTepaTypy (U3MYECKOro COJAEpXKaHUs, CIPaBOYHbIE MaTepuajbl, pecypchl ceTd MHTepHerT;
BilafieHue 0a30BBIMM HaBBIKAMHU IpeoOpa3oBaHus WH(OpManWMU W3 OJHOW 3HAKOBOW CHCTEMBI B
JIpYr'ylo; YMEHHE CO3[aBaTh COOCTBEHHBIC IIMCbMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE
nH(OpMaLMK N3 HECKOJIBKHX NCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COJIeP:KAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 MexaHmueckoe ABmKeHne. MartepuanbHas Touka. Ciuctema otcuéra. OTHOCUTEIHHOCTD ABIKEHUS
12 PaBHOMepHOE W HepaBHOMepHOe aBmxkeHHE. CpemHsst ckopocTh. Popmyna Ay BEYUCICHHS CpeTHEH

ckopoctH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOe JABHXCHUC. 3aBUCHMOCTh KOOpAUHATBI Te€ja OT BpPEMCHU B ClIydac
PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JBHXKCHUA:

13 () =x,+vt

rpa(l)I/IKI/I 3aBUCHUMOCTH OT BPEMCHU JId IIPOCKIUU CKOPOCTH, IPOCKINHU MICPEMCIUICHUSA, ITYTH, KOOPAUHATHI
IIpU paBHOMCPHOM HpﬂMOJ’IHHCﬁHOM JABHXKCHUU

3aBHCHUMOCTh KOOPJMHATHI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO NMPSIMOIMHEITHOTO IBHKEHUS:

-Sx':f} = 'lf,;: * f_ax *

|35 [y

@opMynbl AN NPOCKUUM IEPEMELIEHUs, IPOEKLUMH CKOPOCTM U IPOCKLUUU YCKOPEHUs IpuU
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JABHKCHHU:
2

.sx(a‘)=vox-a‘+ax-r—~

14 2
v ()=, +a_-t,
a.(f)=caonst,

U:.'r: - le: =2la,s,

Fpa(bm(n 3aBUCUMOCTH OT BPEMCHU U TIIPOCKIMUHU YCKOPEHHsS, MNPOCKIHUU CKOPOCTH, MPOCKIUUN
nepeMenicHrs, KOOpAUHATHI ITPU PABHOYCKOPCHHOM HpﬂMOJ’IHHeﬁHOM JABUXCHHUN

CBobognoe nasenue. GopMyIibl, OMHUCHIBAIONINE CBOOOJHOE MaJCHNE Tella 10 BEPTUKAIH (ABIKCHUE Tena
15 BHU3 MJIM BBEPX OTHOCHUTEJILHO MOBEPXHOCTH 3eMin). ['paduKy 3aBUCUMOCTH OT BPEMEHH JUIsl NPOCKIUH
YCKOPEHHS, MPOCKIIMU CKOPOCTH M KOOPIMHATHI TP CBOOOIHOM Ta/ICHHUH TEJNA 110 BEPTHUKAIIN

CKOpOCTh PaBHOMEPHOT'O JIBUKEHHSI TeJIa 10 OKPY>KHOCTH. HampasiieHue CKOpOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTH M TIEPUO]] OOpaIleHUSI:

_ 2mR
LentpocTpemMurensHoe yckopeHue. HampaBiieHHe HIEHTPOCTPEMHTENBFHOTO YycKopeHus. Popmyma s
BBIYMCIICHUS] YCKOPEHHUSL:

1.6 2
_w
fn‘u = E
®dopmyiia, CBSI3BIBAIOIIAS IEPUOJ] H YACTOTY OOPAICHHS:
1
Vo= ?
Macca. [InotHOCTh BemecTBa. @opMyna it BEIYUCICHHS TUIOTHOCTH:
1.7 _m
v
1.8 Cuna — BekTopHas puzmdeckas ennarHa. CIoKeHUe CHIT
1.9 SIenenue nnepuuu. [lepsoiit 3akon HeroToHa

1.10 Bropoii 3akoH HeloToHa:!




F=m-a

CoHampaBIeHHOCTh BEKTOpa YCKOPEHHUS Tella M BEKTOpa CHIIBI, JEHCTBYIOMIEH Ha TeIo
BzaumoneiictBue ten. Tpetuil 3akon HeroToHa:

111 }_j-‘. _ 13‘.
2=l 1-=2
TpeHne nokos 1 TpeHNE CKOIBbKEHNA. DOPMyIIa AT BEIYUCICHHUS MOIYJIS CHIIBI TPEHHS CKOIBKEHUSL:
1.12 -
F p =l N
Hedopmarus tena. Yupyrue u Heynpyrue aedopmarum. 3akoH ynpyroi nedopmarmu (3akoH ['yka):
1.13 F=k-Al
BCGMI/IpHOG TAroTeHue. 3aKOH BCEMUPHOT'O TATOTCHUA:
my -mM4
F=G-———=
1.14 Fid
Cuna TspkecTd. Y CKOpeHHe CBOOOIHOTO Ma/IeHHS.
dopmyrna JUTs BEIYUCIICHHS CHIIBI TSHKECTH BONMM3M moBepxHocTH 3emin: F = mg.
Jsmxenue wianer Bokpyr Coxnnna. [lepsas kocMudeckas ckopocTs. HeBecoMOCTh 1 meperpy3ku
Nmmynse Tena — BeKTOpHas (pu3ndeckast BeIMUNHA.
1.15 p=moi
Wmmynse cuctems! Ten. M3menenne nMmysbca. VIMITysibe cuitst
3aKOH COXpaHeHHs MMITYJIbCa Ul 3aMKHYTOH CHCTEMBI TEI:
1.16 P=myi +}.|".’_-2L§ =const
PeaxTuBHOE ABU>KEHUE
Mexannueckas padora. @opMyna 11 BRIYUCICHUS paOOTHI CHIIBL:
A=Fsoosa
1.17 MexaHn4yecKasi MOIIHOCTb:
N = A
I
Kunernueckas u noreHuuanbpHas sHeprus. @opmysia 11t BEIMUCICHUS KHHETHYECKOH SHEPTHH:
2
E. - s
e
1.18 . .
TeopeMa O KHHETHUYCCKOU DHEPTUH. d)opMyna JJIA BBIYUCIICHUA TOTCHIUAJIbHON SHEPTUHN TEJIa, ITOJHATOTO
Hax 3eMnéii:
= [
E,=mgh
MexaHuueckast JHEPIHs:
E=E,+E,
1.19
3aKoH coXpaHEHUs MeXaHn4ecKoil sHeprun. Popmyna Ui 3aKOHA COXpaHEHHU MEXaHIMIECKOW YHEPTUH B
oTcyTcTBHE cui TpeHus: E = const.
[TpeBpamenne MexaHMYECKOH SHEPTHHU IIPH HAIMYUH CHUIIBI TPEHHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Peraar. Momenr cutsr: M - FI.
1.90 VYcnoBue paBHOBECHS pbluara:

M +M, +..=0

[MonsrxHeI 1 HenoaBMKHEIH 0s1oku. KITJ] mpocThIX MEXaHH3MOB,
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n= Anonessa
A—aarpaqe:ﬂ:aaﬂ

[aBnenue TBEpHOrO TENA.
dopmyna s BRIYUCICHUS JaBICHHUS TBEPIOTO Tema:

_E
p_S'

Jasrenne raza. ATMocdepHOe TaBICHHE.
I'mapocTaTtiyeckoe naBiIeHNE BHYTPH KUIKOCTH.
@opmyna U1 BEIYHUCIICHHS IABICHUSA BHYTPH KHUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH Ilackamns. ['mapaBianyeckuii mpecc

3akoH Apxumena. Dopmyna Uil ONPENEICHUS BbITAIKUBAIOUICH CHIIBL, JEHCTBYIOIIEH Ha TEJo,
NOTPYKEHHOE B KHUAKOCTb WIH Ias:

Fo =PEV

Vcinosue nnaBanus tena. [InaBanue CYOOB 1 BO3AYyXOILIaBaHUEC

Mexanmdeckue KolnebaHus. AMIUTUTYAa, IEPUO U YacToTa KoneOanuii. @opmyna, CBSI3BIBAOIIAS JaCTOTY
1 TIepHOJ KOJIeOaHHH:

1.25
1.26

MateMaTHYeCKHH U TIPY>KUHHBIN MasTHUKH. [IpeBpaiienne 3Heprun mpu Koy1e6aTeIbHOM JBIKEHHH

3aTyX&IOH.[I/IC KoJIeOaHus. BLIHy)KZ[eHHHC KoJsiebanus. Pesonanc

1.27

MexaHn4yecKkre BOJIHBL HpOHOHBHHe 1 NMONCPCUYHbIC BOJHBI. ﬂJ’II/IHa BOJIHBI U CKOPOCTb paClpOCTpaHCHUS
BOJIHBI:

L=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh ¥ BbICOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha IpaHuIle AByX cpel. WHppasByk u
YIbTPa3BYK

THpaxmuueckue pabomut

W3MepeHue cpefHed IUIOTHOCTH BENIECTBA; apXHMMEIOBOW CHIIBI, JKECTKOCTH HPYXUHBI, KO3 GHUIIMEHTA
TPEHUS CKOJBKEHHUsI, paObOThl CHJIBI TPEHUS, CUJIBl YIIPYTOCTH; CPEJHEN CKOPOCTH JABMKEHHS OpycKa To
HaKJIOHHOH IMJIOCKOCTH; YCKOPEHHUs OpycKa MpH JABIKEHUH 1O HAKIIOHHOM IMJIOCKOCTH; YaCTOTHI M TIEPHOJa
KoJieOaHN MaTeMAaTHYECKOTO MasTHAKA; 9aCTOTHI M MepHo/ia KoeOaHUi MPY>KUHHOTO MasiTHUKA; MOMEHTA
CHJIBI, ICMCTBYIONIETO Ha pbIvar; paboThl CHIIBI YIIPYTOCTH MPHU MOIBEME TPy3a C TTIOMOMIBIO HETIOJBHUKHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a ¢ TTOMOIIBIO TTOJBHYKHOTO OJIOKA.

HccrenoBanre 3aBUCHMOCTH apXHMEIOBOU CHIBI OT 00BEMA MOTPYKEHHOW YaCTH Tella M OT IUIOTHOCTH
JKUJKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOIIEH CHJIBI OT MAccChl Tella; CHJIbI TPEHHsI CKOJBXEHUS OT CHUIIbI
HOPMAJILHOTO JIaBJIEHUS U OT POJa MOBEPXHOCTH; CHIIbI YIPYTrOCTH, BOSHUKAIOUIEH B MPY>KUHE, OT CTEIIEHU
neGopManuy TPYKUHBI; YCKOPEHHs Opycka OT yIVla HakKJIOHA HANpaBISIONICH; mepuona (Y4acToThI)
KOJICOaHUH HUTSHOTO MAasTHHKA OT JUIMHBI HHUTH; MEPUOJA KOJICOAHWH MPYKUHHOTO MAasTHHKA OT MacChl
rpy3a ¥ KECTKOCTH MPYKUHBI, HCCIICJOBAHUE HE3aBICHMOCTH MEPUO/Ia KOJICOAHUN HUTSHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHs pbhluara

Qusuyeckue A61eHUs 8 npupooe: TPUMEPHl IBIKCHUS C PA3IMYHBIME CKOPOCTSIMH B JKUBOW M HEKUBOU
NIpUpOJIe, NEUCTBHE CHJIBI TPEHUs B TNPHUPOAE M TEXHHUKE, NPWINUBBI M OTIHBBI, JBIKCHHE IUIAHET
ConHEeuHO! CHUCTEMBI, PEaKTUBHOE JBIKEHHE >KUBBIX OPraHU3MOB, phlUard B Tel€ 4YeIOBEKa, BIMSHUE
aTMOC(EepHOTO [MaBIICHMSI Ha JKABOM OpPraHW3M, IUIaBaHHWE PBHIO, BOCIPHUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsICeHNE, CEICMUYEeCKHEe BOITHBI, IIyHAMH, 9XO0

1.31

Texuuueckue ycmpoticmea: CIAJOMETD, NATYUKU IOJOKCHHS, PACCTOSHHUS M YCKOPCHUS, JHHAMOMETD,
MOJIIIAITHUKY, PAaKEThI, PhIYAr, MOJBW)KHBIH W HEMOJBIXKHBIN OJOKH, HAKIOHHAS IUIOCKOCTH, MPOCTHIC
MEXaHU3MBbl B OBITY, COOOIIAIOIIUECS COCYIbI, YCTPOWCTBO BOIOMPOBOJA, THUAPABIUYCCKUN TMpecc,
MaHOMETp, 0apoOMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apEOMET], IXOJIOT, HCIOJIb30BAHUE YIIbTPa3ByKa B
OBITY U TEXHHUKE

TEIIUJIOBBIE AABJIEHUA




OCHOBHBIE€ TOJIOXKCHUS MOHCKyHSIpHO-KHHeTH‘IeCKOﬁ TCOpUU CTPOCHHA BCIICCTBA. MOL[GJ'II/I TBép,HOl"O,

2.1 KHUJIKOTO U Ta3000pa3HOro COCTOSIHUM BelecTBa. Kpucrammyeckue u aMop(hHbIC Tena

29 HBmwxkenne dwactur BemecTBa. CBA3p CKOPOCTH MABIDKEHHS 4YacTHI[ C TeMmmepaTypoil. bpoyHoBckoe
IBIDKeHHE, TuhGy3ust

2.3 CMmaurBaHNE U KalWJUIIPHBIC SBICHAS

2.4 TennoBoe pacuupeHue u cxxaTue

25 TenmoBoe paBHOBeCHE

2.6 Buytpennsis saeprus. Pabora u Temionepeaada Kak crmocoObl H3MEHEHHs BHYTPSHHEH SHEPTHH

2.7 Bunpl Temionepeavyn: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TYUCHUE
Harpepanue u oxnaxaenue ten. KonuuecTBo TEIOTHL. Y AelibHAs TEIIOEMKOCTD:

28 O=cm(t,—1,)
3aKOH COXpaHEHHUs SHEPTHH B TCILIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOrO OanaHca:

2.9 _

O +0,+..=0

Hcnapenve u KoHIeHcalus. M3MeHEHHEe BHYTPCHHEH 3HEPTUU B MPOLECCE UCHAPCHHS W KOHICHCAIIUU.

2.10 Kunenue xuakocTu. Y aenbHas TEmaoTa napoodpasosanus: L = Q/m

211 BnaxxHocTh BO3Iyxa
[lmaBnenne u Kpucrawmm3anusi. V3MeHeHHe BHYTPEHHEH JHEPTHU IPH IUIABICHHH W KPUCTAJUIN3AIINH.
VenapHas TEIIOTa IJIABICHHUS

2.12 3 Q

m

2.13 BHYTpeHHsIs1 SHEPTUs CrOpaHus TOIUTKBA. Y JeIbHAs TEIMIOTa CropaHus TomimBa: ( = Q/m

2.14 [puHtune! paboTh TeruroBsx aeurateneii. KI1/] Temmooro nBurartens
Ipaxmuueckue pabomut
W3MepeHne yaenpbHOH TEIUIOEMKOCTH METAJUIMYECKOTO IIJIMHIPA; KOJIUYECTBA TEIUIOTHI, MOIYYEHHOTO
BOJIOM KOMHATHOM TeMmepaTypbl (UKCHPOBAHHOW MAacChl, B KOTOPYIO OITYIIEH HArpeTHIH IFIHHID;

2.15 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IIMIIMHAPOM, IIOCIE OITyCKaHHWsS €ro B BOAY KOMHATHOU
TEeMIepaTypbl, OTHOCUTEIHHOHN BIAXHOCTH BO3IYXa; VACIBHON TEIUIOTHI IUIABJICHHUSA Jbaa. MccinenoBanue
U3MEHCHHS TEMIIepaTyphl BOJBI MPHU PA3IMYHBIX YCIOBHSX; SBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUU
XOJIOJIHOM U ropsiueil BOJBI; IPOLECCA UCIIAPEHHUS
Qusuyeckue s61eHUss 8 npupode: TIOBEPXHOCTHOE HATKCHHE W KalWULIPHBIC SIBICHUS B IPHPOIE,

2.16 KpHUCTaJUTBI B Tpupoje, m3nyderne ColHIa, 3aMep3aHne BOJOEMOB, MOpCKHE OpH3bI; 00pa3oBaHHE POCHI,
TyMaHa, HHesl, CHeTa
Texuuueckue ycmpoiicmea. KalWUISPbI, TPAMEPHI UCIOIb30BAHUS KPUCTAIUIOB, KUAKOCTHEIN TEPMOMETD,

2.17 JATYNK TEMIIEPaTyphl, TEPMOC, CUCTEMa OTOIUICHUS IOMOB, TUTPOMETPBI, TICHXPOMETp, TIapoBas TypOuHa,
JIBUTATENlb BHYTPEHHETO CTOPAHIS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnexTpusarys Tel. /[Ba Buaa dMEKTPUUECKUX 3apsIOB

3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpPaHEHUS YJICKTPHUUECKOTO 3apsiia

34 Dnekrpuueckoe moje. HanpsykEHHOCTh 3JEKTPHUECKOTO MMoJisi. [IPHHITUI CYNEPIO3HIUH SJICKTPUUCCKUX
roJieli (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snexTpudeckux 3apsAnoB. JleHCTBHE JICKTPUYECKOTO IIOJII HAa 3JICKTPUUCCKUE 3apsibl.
[IpOBOHUKY H AMIICKTPUKH

36 ITocTosiHHBIM dnekTpudecKkuil TOK. JeiicTBust snekTpuueckoro Toka. Cuna toka. Hanpsbkenue.
I=q/t,U=A/

37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETHHOE IIEKTPUISCKOE CONPOTHBIICHUE:
R =pl/S

3.8 3akon Oma jutst yuacTtka snekrpudeckoii mermm: | = U/R

3.9 [MocnemoBaTenbHOE COCTUHEHUE MPOBOIHUKOB:




I =1, U=U,+U,. R=R +R,
[TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONPOTUBIIEHMSL:

U=U;I=1+I;R=2.
- - 2

ot

CMelianHble COSAMHEHUS! TPOBOIHUKOB
Pabora n MmomHOCTE AmmekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon [Jxoyns — Jlenna:

3.11 2

0=I"-R-t

3.12 OmnbIT OpcTena. MarHUTHOE TOJIE MPSIMOTO TIPOBOJTHHUKA C TOKOM. JINHMM MarHUTHOW MHAYKIMA

3.13 MarHuTHOE ToJIe IOCTOSTHHOTO MaranTa. B3anMoeiicTBre TOCTOSHHBIX MaTHUTOB

3.14 JleiicTBHE MAarHATHOTO TIOJIS HAa TIPOBOJHUK C TOKOM

3.15 OnbiTel @apajes. SBneHue anekTpoMarHuTHOM nHAyKimy. [Ipasuso Jlenmna
Tpaxmuueckue pabomut
H3mepeHne 3IIEKTPUUECKOTO COMPOTHUBIICHHUS PE3UCTOpPA; MOIIHOCTU 3JEKTPUYECKOr0 TOKa; pPaboOThI
ANIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HMKAIOIIETO B INPOBOJHUKE (PE3UCTOPBI, JIAMIIOYKA), OT

3.16 HAampsDKEHUsS] Ha KOHIaX MPOBOJIHKMKA; 3aBUCHMOCTH CONPOTHUBIICHHUS OT JUIMHBI IPOBOJIHHUKA, TUIOLIAH €T0
MOTIEPEYHOT0 CEUSHHUS U YISIbHOTO COMPOTUBIICHHSI.
[IpoBepka mpaBmia ISl AIEKTPHUSCKOTO HANIPSHKEHHS TIPH TOCIEI0BATEIFHOM COSTMHCHUH MTPOBOTHIKOB;
MpaBHja UL CHIIBI AJIEKTPHUYECKOTO TOKA MPU TMapalIeNbHOM COSAWHEHHH MPOBOJHHUKOB (PE3UCTOPHI H
JIAMIIOYKA)
Qusuueckue seneHuss 6 nNpupode: DICKTPUYECKUE SBIICHHS B arMocdepe, DISKTPUYECTBO IKHBBIX

3.17 OpraHU3MOB, MarHUTHOE IoJie 3eMJIH, JIpei] IMOJIOCOB, POJIb MArHUTHOTO IOJS JUIs KU3HU Ha 3emie,
MOJISIPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIepMETP, BOJIBTMETP, PEOCTaT, CUETYMK 3JIEKTPUUECKOU

318 SHEPIHH,  JJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,  HAarpeBaTeNbHBIE  DJIEKTPONPHOOpPH  (TIPHUMEPHI),
JNIEKTPUUECKHE TPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUraTelb IOCTOSIHHOTO TOKa, TeHEpaTop
MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHble BOJHBI. [11kalia 3eKTpOMarHUTHBIX BOJH

3.20 JlygeBast Moztenb cBeTa. [IpssMonmHEiHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus ceTta. [Imockoe 3epkaio

3.22 [Ipenomienue cBeta. 3aKOH NPEIOMIICHHSI CBETa

3.23 Hucnepcus cBeta

3.24 Jlunza. Xop nydei B muHze. DokycHOe paccTostHue auH3bl. OnTrdeckas cuna aun3el: D = 1/F

3.25 I'na3 kak onTuyeckas cucrema. Onruyeckre npuooOpkI
Tpaxmuueckue pabomul
#H##Par###l13MepeHre ONTHYECKOW CHIIBI COOHMpArOIIeH JMH3BI; (POKYCHOTO PACCTOSIHHS COOHparomeit
JUH3bI (0 CBOMCTBY paBEHCTBA pa3MepoB IMpeAMeTa M W300pakeHHs, KOTJa MpeIMeT pAaCIOJIOKEH B

3.26 JIBOWHOM (DOKYCE), TTOKA3aTeJIs IPEITOMIICHHS CTEKIIA.
#i##Par##HlccieqoBanne CBOWCTBA H300pa)XeHUsI, TOJIYYEHHOTO C TOMOIIBI0 COOHMpAIONIeH JIMH3HI;
n3MeHeHHs: (POKYCHOTO PacCTOSHHS JBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJia MPEJIOMJICHHUS] CBETOBOTO
JIy4a OT yIJia TaJeHus Ha IPaHUIE «BO3YX — CTEKIIO»

327 Qusuyeckue A8neHus 8 npupoode. 3aTMenus Comana u JIyHBI, IBeTa TeJ, ONTHYECKHE SBICHUS B aTMOCchepe
(uBeT HEba, pedpakius, pagyra, MUPax)

3.28 Texnuyeckue ycmpoiicmea: 04KU, IEPUCKOIL, (OTOANINAPAT, ONTHIECKUE CBETOBOMBI

4 KBAHTOBEBIE SBJIEHUA

4.1 PamnoaktuBHOCTB. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiun anbda-u OeTa-pacnamga

4.2 Onsitel Pesepdopna o paccesHuio anbda-yactun. [Inanerapnast Moaesnp aToma

4.3 CocrtaB aTOMHOTO sipa. M30Tombl




4.4

Hepnou Tnojgypacnaza aTOMHBIX SIACP

4.5 SAnepubie peakunu. 3aKOHBI COXPaHEHHS 3apSITOBOTO H MACCOBOTO YHCET

46 Dusuueckue asnenus 6 npupode: eCTECTBEHHBIN PaJUOaKTUBHBIA ()OH, KOCMUYECKHE JIydH, PaJUOaKTHUBHOE
' U3JIy4eHHe IPUPOJHBIX MHHEPAJIOB, ISHCTBUE PAIMOAKTUBHBIX M3JIYYCHHI Ha OPraHu3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKOI, HHAMBHIYalbHBII mO3UMeETp, KaMmepa BuibcoHa, snepHas

OHCPICTUKA







