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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs COCTaBJICHA HAa OCHOBE
MOJIOKEHWH W TpeOOBaHMI K pe3ylnbTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTelbHOM TporpamMmel, nipeactaBieHHbx B PI'OC 000, a Takxke ¢ yuérom enepaabHOi
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npenmera «Duznkay.

Coneprxanue mporpammbl Mo (GU3MKE HANpaBlIeHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHO MW
IPaMOTHOCTH OOYYaIOMIMXCS M OPraHW3alyi0 W3ydeHHs (PU3MKH Ha JEATEIbHOCTHOW OcHOBe. B
nporpamMme 1o (PU3KMKe YIUTBHIBAIOTCS BO3ZMOXKHOCTH y4eOHOTO TpeAMeTa B peau3alun TpeOoBaHUN
OI'OC 00O k naaHupyeMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3yibTaTaM OOy4deHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX Y4€OHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO OOLIEro
o0pazoBaHwUsl.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBAeT paclpeiesieHue ydyeOHOro marepuana 1o rojam
oOyueHus (1o Kjaccam), npeajiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHUS! TEM, OCHOBaHHYIO
Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COJEpkKaHUS U yUETe BO3PACTHBIX OCOOEHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa c LENbI0 OKa3aHUS METOJUYECKON MOMOIIN YUUTEINIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3yIOMIMM JJIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (DH3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHHUI, H3y4yaeMbIX XHUMHEH,
Oouosorueit, actpoHomueil M ¢uznueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IPE0CTaBIIAET HanboJee sicHble 00pa3libl MPUMEHEHHs] HAyYHOTO METO/1a MO3HaHUS,
TO €CThb croco0a MoTy4eHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Onna w3 rnaBHBIX 3ama4d (U3HUYECKOTO OOpa3oBaHMsI B CTPYKType OOIIero oOpazoBaHMs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON TPAaMOTHOCTH U MHTEpeca K HayKe y 00yJaroniuxcsl.

WN3yuenne ¢uzukum Ha 0a30BOM ypOBHE IMpeArNojaraeT OBJaJeHUE CIeAYIOUIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:!

® HayyHO OOBSCHSTDH SIBIICHUS;

® OILEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

® UHTEPHpPETUPOBATH JaHHbIE M HCIOJb30BaTh HAydHbIE JI0Ka3aTeIbCTBA IS
MOJIy4€HUs BBIBOJIOB.

Henu wusyueHuss (QU3MKU HA YPOBHE OCHOBHOrO oOmiero oOpa3oBaHMsI OIpEAeCHbl B
Konuenuuun mnpenonaBanus yudeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aIUaX
Poccuiickoit  ®enepanuu, peanu3yoIIUX OCHOBHBIE  00IIe00pa3oBaTeNbHbIE  POTPaMMBbI,
yrBepxka€HHONW pemenneM Komernn MunucrepctBa mnpocBenieHusi Poccuiickoit ®denepanumn
(mpotokoun ot 3 nexkadpst 2019 r. Ne [1IK4BH).

Heaun n3yyeHus GpU3nKu:

e npuoOpeTeHre UHTEpeca U CTPEMIICHHS OOYYaroIIMXCs K HAYYHOMY M3YUEHUIO MPUPO/IBL,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEI;
® Dpa3BUTHE TMpPEICTABICHMH O HayyHOM MeTOJe TMOo3HaHud U  (opMuUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HM3y4eHHUsS OCHOB CTPOCHHUS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKH JUISI pA3BUTHUS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH;



® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oyaymell npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PU3MKOHM, MOArOTOBKAa K JalbHEHIIEMy OOYYEHHIO B ITOM
HaIpaBJICHUU.

JlocTikeHe 3TUX LeJei mporpaMMsl 1o (PU3KMKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHuUs

o0ecrieunBaeTCsl pEeIICHUEM CIIeIYIONINX 3a/1a4:

e mpuoOpeTeHHe 3HAHWI O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpuoOpeTeHNe YMEHUH OMUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHHUS C MCIIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

® OCBOCHHME METOJOB pELIEHUs NPOCTEHIINX pPAacYETHBIX 3ajad C HCIOJIb30BaHUEM
bU3NIECKUX MOIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHHWI HAOIIOAATH NMPHUPOJHBIC SBICHHUS M BBIIOJIHATH OMBITHI, JaOOpaTOPHBIE
paboTBl W OKCIEPUMEHTAIbHBIE WCCICIOBAHUS C WCIOJIB30BAHUEM HM3MEPUTEIBHBIX
11002 (J5]0):

e OcCBOocHHE TPHUEMOB pabOThl ¢ HUHPOpManUend (QUIUUECKOTO COJAEpKaHUs, BKIHOYAs
WHGOPMAIIHIO O COBPEMEHHBIX JIOCTHKEHHUIX (DU3UKH, aHAIH3 U KPUTHUECKOE OI[CHUBAHUE
nHpopmanuy;

® 3HAKOMCTBO cO c(epamu NMpodeCCHOHATHHOU NEATETHLHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PU3HMUECKON HAYKH.

Ha wsyuyenme ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenmo), B 8 kiacce — 68 gacoB (2 daca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyaraemerii B mporpamMme mo (pu3uke NepedeHb J1abOpaTOpHBIX PabOT W OMBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, yUUTeb JeacT BRIOOp MPOBEACHUS Ta00PaTOPHBIX pabOT U OMBITOB
C y4€TOM WHAWBUIYAIbHBIX OCOOCHHOCTEH OOYJaIOUIMXCS, CITUCKA SKCIIEPUMEHTAIBHBIX 3aJlaHHI,
IpeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO SK3aMEHA 110 (PH3HKE.



COJEPKAHUE OBYYEHUA

9 KVIACC

Pasznen 1. Mexanuveckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBW)KECHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABukeHue. HepaBHomepHOe
npsiMosiMHeHoe aBwkeHue. CpedHssi U MTHOBEHHAs CKOPOCTh Teja MPU HEPaBHOMEPHOM
JB>KCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoninHeliHoe aBukenne. CBoOoaHoe najnenue. OnbIThI
lNasmanes.

PaBHOMepHOE ABMKEHHE TIO OKpYXKHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yrioBasi CKOpoCcTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

IIepBoiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIEPIO3UINH CHJI.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHHS, CUjia TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JBrkenne mmaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTb. Heecomocts u
Meperpy3Ku.

PaBHOBecne marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHus. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBIKEHHUE.

Mexanuveckass paboTa WU MOUIHOCTh. PaboTa cuil TsDKeCTH, ynpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHManbHas SHeprus Tena, MOTHATOrO Haja MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHast sHEprusa cxaroi npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPIHUU.

emoncmpayuu.

1. HabmroneHue MEXaHU4YECKOTO JIBIKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE IyT€Hl M TPACKTOPUWA JBHKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHHO
Pa3HBIX TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.
Habnroenue ABM>KEHUS TeNa M0 OKPYKHOCTH.
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Ha6J'IIOI[eHI/Ie MCXaHUYCCKHUX HBHCHHﬁ, MMPOUCXOJAIIHUX B CUCTCMC otcuéta «Tenexkan
Ipu eé PaBHOMCEPHOM U YCKOPCHHOM JABUKCHHUU OTHOCUTCIIBHO KaOuHeTa CI)I/I?»I/IKI/I.
3aBHCUMOCTh YCKOPEHUA TCJia OT MACChI TCJIa U ,HeﬁCTBYIOIHGﬁ Ha HCTO CUJIBI.
Ha6J'IIOI[eHI/Ie PpaBCHCTBA CUJI IIpU B3aMMOJCHCTBUH TEIl.

9. H3meHeHme Beca Tena pru YCKOPCHHOM ABHKCHUU.
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10. Ilepenaua ummnynbca Ipu B3aUMOJICHCTBUN TEJI.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUHU TE.

12. CoxpaHeHue UMITYJIbca IPU HEYNIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyiIbca Ipy aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOmo/ieHNe peakKTUBHOTO JIBUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUH IPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHNYECKOW YHEPTUU NPU JABWKEHUH TeJla MO IeHCTBUEM IIPY/KUHBI.



Jlabopamopuwvie padbomot u onvimel.

1.

00

10.

11.

KoHcTpynpoBanue TpakTa [Uisi pa3sroHa M JalbHEWIEro paBHOMEPHOIO JIBMKEHUS
LIapyKa WU TEIEKKH.

Omnpenenenne cpemHed CKOPOCTH CKOJBKCHHSI OpycKa WM JBIKEHUS IapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenre ycKOpeHHUsl Teja IPU PAaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHHUH O€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBW)KCHHUH 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCSITCS KaK psiJA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

WccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJbHOTO
JTABJICHHUS.

Onpenenenre ko3pdumeHTa TPEHUS CKOJIBKEHUSL.

Ornpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBWXKEHHHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenrne pabOThl CUJIBI YIPYrOCTH MNPU NOABEME TIpy3a C HCHOJIb30BAaHHUEM
HEMOABUKHOTO U MOJABMKHOTO OJIOKOB.

N3yuenune 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3nen 2. Mexann4eckue KoJ1e0aHUSA M BOJHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUIMTyJa. MaTreMaTuyeckuii W TPYXKUHHBIM MasTHUKU. [IpeBpamieHne »sHepruvd mpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue konebanus. BoiHyxneHHbie koseOanus. Pesonanc. MexaHuueckue BOJHBI.
CpoiicTBa MexaHM4ecKux BOJH. [Ipo/iosibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaneHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBL.

3Byk. ['pomMKOCTh 3ByKa 1 BeicOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

emoncmpayuu.
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Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmronenue BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCa.

Pacrnipoctpanenue mpo0bHBIX U MOMEPEYHBIX BOJH (Ha MOJIETIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pEe30HaHC.

Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

OmnpeneneHne 4acTOTHI U epHoa KoleOaHU MaTeMaTUYeCKOro MasiTHHUKA.
OmnpezeneHne 4acTOThl U MepHOJa KojaeOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH INepHoJAa KojeOaHWH IMOJBEUIEHHOTO K HUTH Ipy3a OT
JUITMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuojia KosieOaHUH MPYKUHHOTO MasiTHHUKA OT MacChl
rpysa.

IIpoBepka HE3aBUCHUMOCTH TEpHOAa KOJIEOAHUH Trpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpysa.



6. OmnbITEl, JEMOHCTPUPYIOIIME 33aBHUCHMOCTh IEpHOJa KOJeOaHWH TMPYKUHHOTO
MasITHUKA OT MacChl I'py3a U KECTKOCTU MPYKUHBI.
7. W3mepeHune yckopeHHs! CBOOOIHOTO MaICHUS.
Pa3jen 3. DileKTpOMarHuTHoOeE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BoJiH. IlIkana snekTpoMarHuTHEIX BOJH. MCronp30BaHre 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie padbomot u onvimel.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUILI0 MOOMIIBHOTO TenedoHa.
Pasnen 4. CBeToBbIe sIBJICHHUS.
JlyueBas mozens cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienne cBera. 3akoH npenaomieHus cBeTa. [loHoe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox mydeit B mnumH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. Clio)keHre CEKTPabHBIX LIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTUYeCKUN CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ1 ay4del B pacCerBaloOILeH JIMH3E.
[Tonyuenue n306pakeHH ¢ TOMOIIBIO JIMH3.
. Ilpunuun aefictBus oToarnmapara, MUKPOCKOIIa U TE€JIECKOTIA.
10. Mopens rinasa.
11. PaznoxkeHue Georo cBeTa B CIEKT).
12. Ilonyuenue 6e70r0 CBETA MPH CIOKEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIy4a OT yrjla aJeHUsl.
2. UM3ydeHwue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEJIOMJIEHUSI CBETOBOTO JIyda OT yrjla MajeHusl Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenue n300pakeHH ¢ MOMOIILI0 COOMPAOIIIEH JTMH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEeH TUH3BI.
OnBITHI MO Pa3IOKEHHUIO OEI0T0 CBETa B CIHEKTP.
OneITHl MO BOCHPUATHIO IIBETa MPEIMETOB MPU UX HAOMIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Pa3pnen 5. KBaHnTOBbBIE sIBJICHMSL.
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OmnbiTel Pe3epdopra u manerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie CIIEKTPHI.

PagnoaktuBHOCTh. Aunb(a, Oera- u ramma-usmydeHus. CTpoeHHE aTOMHOIO Sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblEe mnpeBpameHus. [lepuon
roJypacnaaa aTOMHBIX sIIEp.

SAnepHble peakivy. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MAacCOBOIO YMCET. DHEPIUs CBS3H
aToMHbIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cuHre3a u aeneHus sep. VMcrounuku
sHepruu CoJiHIA U 3BE3L.

SnepHas sHepretuka. JleicTBUSA pagMOAKTUBHBIX U3JIy4EHUN Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U TOTJIOMICHHUS.

2. CHexTpbl pa3InYHbIX ra30B.

3. CmekTp BojiopoOa.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. PaloTa cu€Tunka HOHU3UPYIOIINX U3TYyUECHHH.

Perucrpanus u3mydeHus MpUPOIHBIX MUHEPAIOB | ITPO TYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaOmroeHue CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITyUCHHS.

2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPIrUM YacTUIBI 10 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IToBTOPUTEIbHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO-0000MaOIIMKA ~ MOIYdb TpeAHAa3HAuYeH M CHUCTEMaTU3aluud |
000011eHNS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUH
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroImKXCsl, BRIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipy wu3ydyeHUHM [AQHHOTO MOJIYJS pEAlu3yloTCd M CHUCTEMATHU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yNbTaToB o0OyueHus, dhopmupyetcs
€CTECTBEHHOHAYyYHAsTPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIICJJOBAHMS SIBJICHUN
MNPUPOAbI U TEXHHUKHU, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUECKUE SIBICHUS, MPUMEHSS
MOJIy4YE€HHBIEC 3HAHUSI, PEIIaTh 33J]a4d, B TOM YHCIIe KAUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMOHATBEHO AEATEeILHOCTHBIN XapakTep JAHHOTO pasjieNa pealu3yercs 3a cuéT Toro,
9YTO 00yUaroLIUeCs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

WCIO0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM YHCIIE IS
MIPOBEPKH TMIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAayYHbIE OCHOBBI Hanbojee BaXHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HampuMmep, MPaKTHYECKOTO MCIOJIb30BAaHUS PA3MUYHBIX HMCTOYHMKOB AHEPrUM HA OCHOBE
3aKOHa MPEBPAIICHUs] U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHLIX O6pa30BaTeHI>HI>IX PE3YyIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- MPOSIBJICHUE WHTEpPEeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKON (DU3NYECKOM
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHHHU OOIIECTBEHHO3HAYUMBIXU ITHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH,

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPHSITHE 3CTETUUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMMO3HAHHUSA:

- OCO3HAHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1ATr0NOJyYHsI:

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduieKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY H3y4eHUI0 podeccuil, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIHpOBaTH HJEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CcO3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (hU3HKHY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e - OIICHKAa CBOUX JACUCTBUH C Y4ETOM BIMSAHUA HA OKPYKAIOUIYI0 CpPeAy, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JIEHCTBUS, KOMMYHHUKAaTHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue AeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINKN, OCHOBAHUS i1 0000IMeHHs
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJIATh MPUYHUHHO-CIICIICTBEHHBIC CBSI3U TPU HM3YyYCHUU (DU3MYECKUX SIBICHHNA U
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKUX BAapUAHTOB PEIICHUS, BHIOOp Hambojee MOAXOISIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIbIIIOE HCCICIOBAHHNC (bI/ISI/I‘ICCKOFO SIBJICHUSA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHUA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHTBl W 3alpochl MpH IMOHCKE U OTOOpe
nHGOpMAIIMY WK IaHHBIX ¢ YUETOM IpeJUI0KeHHON yueOHO! (hu3nyeckol 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBlIeHUs HHGOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECIOKHBIMH CXEMaMH, AuarpamMMaMmiy, HWHOU
rpaduKoil u uX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3a[aBaTh BOIPOCHI TI0 CYIIECTBY 0OCYKJa€MOM TeMbl M BBICKA3bIBaTh U/JIEH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEIACTABIATH  PE3YJAbTAThl  BBHIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHAMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH MACUCTBUS 1O €&
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C APYTHMH YICHAMH KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUsIX, TPEOYIOMUX ISl PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX MPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3ajayd WM ITUTaHa
WCCIICZIOBAaHUSI C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS]) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE MpPaBO Ha OMMOKY MpH peleHUH (U3NYECKUX 3ajJad WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

HUCIIOJIB30BaTh IIOHATHA: CHCTEMA OTC‘IéTa, MaTCpuajibHasA TOYKa, TPACKTOpPUA,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrmpyras, iacTudeckas),
TPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TMEpPerpy3Ku, UEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENo, HEHTP TSHKECTH TBEPJAOrO Tela, paBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIECKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA OHCPICTUKA,

paznuuaTh SIBIIEHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEMHOE JIBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBIDKCHNE, CBOOOIHOE MaICHNE TeJl, pABHOMEPHOE
JABMKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTHUBHOC JABMKCHUC,
KoJieOaTebHOE JBIDKEHUE (3aTyXalolle W BBIHYX/ICHHbIE KOJICOAaHWS), PE30HAHC,
BOJIHOBO€ [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHHE U MPEJOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKCHNE
0eroro cBera B CHEKTP M CIIOXKEHHE CIIEKTPAIbHBIX IIBETOB, IHCIIEPCHS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OIMMCAHUIO HUX XaPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3MYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHcie (U3NYECKHE SBJICHUS B MPUPOJIC: TPHINBHI M OTIIHBBI, JBIDKCHHE IUIAHET
ConHe4yHO CUCTEMBI, pEaKTUBHOE IBI)KEHHE )KUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHHWS B  NpUpojae, Owojormyeckoe AEHCTBHE  BHIUMOTO,
yAbTPaUOIETOBOrO W PEHTI€HOBCKOTO M3IYyYEHHUH, €CTECTBEHHBIH paIfOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, paAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JeHCTBHE PaJiOAKTUBHBIX U3TYUYCHUH HA OPraHU3M YeJOBEKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIICISATH CYIIECTBCHHBIE CBOWCTBA (IPU3HAKH)
(bU3MUECKUX SBIICHUH;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBIICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella MPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeNIeHne, MyTh, YII0Bas CKOPOCTb, CHJIa TPEHUS, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TeNld, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOAHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT Ul CXKATON MPYKHHBI, KHHETHYECKAast
SHEPrus, MOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHWH, ITHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBE€Ta, IMOKa3aTeNlb MPEIOMIICHHUs
cpezbl), MpU ONMUCAHUU TMPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCMOJIb3YEeMbIX
BEJIMYUH, OOO3HAYEHMS M EIMHUIBl (U3MUECKUX BEJIMYMH, HAXOAUTH (OpPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

XapaKkTepu30BaTh CBOICTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3ULUU CHIL,
MPUHLUI OTHOCUTENbHOCTH ["anmuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIbCA,
3aKOHBl OTPAKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXpPAHEHHUs 3apsi0BOIO U



MaccoBOIO 4YMCEI HpPHU SAEPHBIX pPEAKIUSAX, IPU OITOM J1aBaTh CIIOBECHYIO
(opMYyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ MU B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATb  NPUYMHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIATr0B C OIOPOil Ha 2—
3 W3ydYeHHBIX CBOMCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI U (POpMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIU3a
yCIOBUSL 3a/ayd 3allMChIBaThb KPaTKOE YCIIOBHE, BBISABIATH HEAOCTAIOIINE WU
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIeHu,
MPOBOJAUTh pacué€Thl W OILIEHUBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYEHUs
(bU3UYECKO BETUYNHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACHATH  IPOBEpsIiEMOE
MIPENIOJIOKEHNEe, OIEHUBATh IPAaBUIBHOCTh NOpsSAKA MPOBEICHHS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

MIPOBOJUTH OMBITHI IO HAOTIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX CBOWCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
nepuoja KoyiebaHui MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/Ibl MAJIbIX KOJIEOaHUH, MPSIMOJIMHEHHOE pacipoCTpaHEHHE
CBETa, pa3JioKeHHE Oeloro CBeTa B CIEKTP, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)keHHs MpeAMeTa B coOuparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHS): CaMOCTOSTEIbHO
cobupaTh YCTaHOBKY M3 U30BITOYHOTO HAOOPa 000pyIOBaHMS, OMMUCHIBATH XO/1 OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenesss cpeaHee
3HauUEHUE U3MepsieMOl BeIHuuHBl ((OKYyCHOE pacCTOsIHHE COOMparoeil JUH3bI),
000CHOBBIBATH BBIOOP CrIoco0a U3MEpEeHHS (M3MEPHUTEIIBHOTO MPUO0Opa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHMH C HCIOJB30BAaHUEM
NpSMBIX M3MEPEHUN (3aBUCHUMOCTh IYTH OT BpEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHHH 0e3 HayalbHOW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU yrja OTPa)KEHUs CBETa OT Yria MajeHHs U
yria TmpeloMIIeHUs OT yIJia MaJieHus1): MJIaHUPOBaTh UCCIEJOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBIBOJABI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOYPPUIUEHT TpeHHsI CKOJIBKEHUs, MeXaHWuyeckas pabora U
MOIIHOCTh, YacToTa W TMepHoj, KojeOaHWi MaTeMaTH4eCKOTO U MPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAJIbHYI YCTAHOBKY M BBIIOJHATH
U3MEpEHUs, clenys NpPesIOKEHHOW MHCTPYKIHMH, BBIYUCIATH 3HAUYCHHE BEIUYUHBI U
AQHAJIN3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3aJlaHHOM MOTIPEHIHOCTH
U3MEPEHUN;



coOmoaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu pabore ¢ J1abOpaToOpHBIM
obopynoBaHueM;

pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIH HMCTOYHMK CBETA, JIyd, TOHKAs JIMH3a,
TUTaHeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapakTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIIMIOMETP, JATYMUKHU TOJIO0KCHHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3MMETP, Kamepa BuibcoHa), WCHONB3YyS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIH30BATh CXEMBI M CXEMaTHYHBIE PUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBI ISl MOCTPOCHUSI N300paKEHUI B TUIOCKOM
3epKaJie ¥ coOMparomIeii TuH3e;

MPUBOJUTh TpUMEpHl (HAXOAUTh HMHPOPMAIMI0 O MpPHUMEpax) MPAKTHUECKOTO
WCTIONIb30BaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIEeUYeHUS
0e30MacHOCTH TpHU OOpalieHuu ¢ MpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHWS] HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITH TMOWCK WHPOpManuu (U3NIECKOTO conepxkanus B HHTepHere,
CaMOCTOSITEIEHO (OPMYITUPYST TTOMCKOBBIM 3ampoC, HAXOIUTH ITyTH OIpPEIeICHUs
JOCTOBEPHOCTH TOJYy4€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYpy
(GU3MYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu HHTepHer,
BIAQJIeTh NPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpManUM U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHNs HA OCHOBE MH(OpMALIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl NPOEKTHON WIIM HCCIIENO0BATENIBCKOM EATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM NOHATUHHBIA amnmapar H3ydaemoro paszaena (pu3uku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexannuyeckue Ko1e0aHUSA U BOJIHBI
2.1 MexaHn4ecKre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3.2/1eKTpOMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4.CBeToBbIe IBJICHUSA



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

bubmuoreka [JOK

4.1 3 6 2
AKOHP PACTIPOCTPAHCHITE CReTa https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JI 0 6 3
HHIEL H OMTHHECKAC HPHOOPE! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3 2
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S.KBanToBbI€ ABJIEHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
52 (Tpoetiie aToMHOrO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

MexaHnueckoe JBHKEHHUE.

1 ! 1 2.09
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 3.09 bu6moreka [IOK
MEXaHUYECKOT'0 IBUKCHUS ' https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITpsIMONIMHEHOE bubnuoreka [JOK

3 1 5.09
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 9.09
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [JOK

5 1 10.09
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 12.09
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHMS Tena Npu 1 1 16.09 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"
CBoOoHOe nagenue Tei. OMbIThI

8 AHoe T 1 17.09
lanunes

9 PaBHOMEpHOE NBUMXKEHUE O 1 19.09 bu6mmoreka [JOK



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

okpyxHnoctu. [lepuos u yacrora
oOpamienus. JIuneitHas u yriaosas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE 23.09
11 IIepBsiit 3ak0oH Hprotona. Bexkrop 24.09 bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 26.09 bubnnorexa [JOK
PaBrozelicTByrOImMas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. 30.09 bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE 110 bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyrocti. 3ako I'yka 310 https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cua 210
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue 8.10 bubnnoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis 1010 https:/ m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna 14.10 bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue 15.10 bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21| Hutorons, Coure yupyroct, Can 7y | BubmorexaLIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO 21.10 bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
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TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa 22.10
(Conneunas cucrema). ['anaktuku"
Pemenne 3agau no teme "Cuna
24 TSDKECTHU U 3aKOH BCEMHUPHOT'O 24.10 bubmmorera [JOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocmMu4eckast CKOPOCTb. 11 bubnnorexa [JOK
HeBecoMoCTh 1 Tieperpy3Kku ' https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOIO TEa C 7.11 bubmorexa OK
. P ' https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCHEe MaTepuaIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C 11.11
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT 1211 bubmuoreka [JOK
cuibl. Llentp Tsoxectun" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCcKOe IBUKEHUE. 14.11
. " https://m.edsoo.ru/ff0b0408
B3anmoetictBue Ten
KonTponsHas paborta o Teme Eufs OK
nonroTeKa
30 "MexaHn4ecKoe IBHKEHHE. 18.11 1

Bsaumonetictue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. Umnynse cuibl. 3aKoH

31 COXpaHEHUS UMITYJIbCa. YIIPYroe u 19.11 bubmmorexa [JOK
P YiRea. ZHPYE ' https://m.edsoo.ru/ffob07fa
HEYNPYroe B3auMO/ICHCTBHE
32 Pemenne 3agau o reme "3akoH 9111 bubmmoreka [{OK
COXpaHEHHUS UMITYJIbca" ' https://m.edsoo.ru/ff0b096¢c
Ypox-koHpepe "Pea oe
33 POK-KOH(EpEHITUs KTUBH ¢ 55 11
JIBHKCHHE B IPUPOJIC U TEXHUKE
bubmmoreka [{OK
34 MexaHndeckasi paboTa U MOIITHOCTH 26.11
p - https://m.edsoo.ru/ff0b0a84
35 PabGoTta cuibl TSDKECTH, CHITBI 5811 bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS ' https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
a0O0TBI CHITBI TPEHUSI TIPH
36 P PEHIA TP 2.12
PaBHOMEpPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
CBs13b DHEPrUU U pabOTHI.
37 prH P 3.12
[TorenumanpHas SHEPTUs
38 Kunernueckas sueprus. Teopema o 1o bubnuoreka [JOK
KUHETUYECKON SHEPruun ' https://m.edsoo.ru/ff0b0c32
3aK0H COXpaHEHUS YHEPTUH B
39 P P 9.12
MEXaHUKE
40 JlaboparopHas pabota «/3yuenue 10.12 bubnunoreka [JOK
3aKOHA COXPaHCHUS SHEPTUM ' https://m.edsoo.ru/ffOb12fe
KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
41 12.12
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueOaHusl. 16.1 bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc ' https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecknuii ¥ IpyKMHHBIN 17.12



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MaATHUKHU

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
MeproIa KOJICOAHHA OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

19.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

23.12

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasiTHHKA»

24.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

26.12

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TTOTIEPEYHBIC BOJTHBI

30.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKkue BOJHBI"

13.01

50

3Byk. PactipocTpaHeHue 1 oTpakeHue
3ByKa

14.01

51

Ypok-uccnenoBanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

16.01

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHI PE30HAHC

20.01

53

Ypok-koHpepeHius "YabTpa3Byk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

21.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroToBka K KOHTPOJILHOU PabOTE 1O

bubmuoreka [JOK

o4 TeMe "3aKOHBI COXPAaHEHUS. 23.01
P . https://m.edso0.ru/ffob25f0
MexaHn4decKue KoJICOaH s ¥ BOJTHBI
KonTtposnsHas paboTa o teme
95 "3akoHbI coxpaHeHUs1. MexaHn4ecKue 27.01
KoJieOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
56 28.01
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH 30.01
VYpok-konpepennus "[lkana
ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
58 3.02
Hcnonb30BaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
Ypoxk-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C 4.02
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3aga4u Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN 10.02
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
61 CkopocTtb cBeta. BonHOBBIE CBOlCTBA 11.02 bubmorexa HOK
P ' ' https://m.edsoo.ru/ff0b31d0
CBETa
Hctounuku ceta. [Ipsamonnneitnoe
bubnuoreka [JOK
62 pacrnpoCcTpaHeHHE CBETA. 3aTMEHUS 17.02
https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE 18.02

3daKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
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[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64 24.02
IIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
65 Hcnonb30BaHuE MOJTHOTO BHYTPEHHETO 25.02 bubmorexa LHOK
yip ' https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanue
66 3aBUCHUMOCTH yTJIa MPEIOMIICHUS 303
CBETOBOTO JIy4ya OT YIJia MaJieHus Ha '
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koudepennus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS: 4.03
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIuu3el. OnTHYecKas Cuja JIMH3BI 6.03
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 10.03
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas padora "Omnpeneneaue
70 hoxk EHOFE aCfTOHHI/I}I u orl)ITquCKoﬁ 11.03 bubmorexa HOK
Y P . . ' https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTHMH3BI
71 Ypok-koHpepenius "OnTuyeckue 13.03 bubnuoreka [JOK
JINH30BBIC TPUOOPHI" ' https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 I'na3 kak ontuueckas cucrema. 3peHue 17.03 i
https://m.edsoo.ru/ff0b4684
VYpoxk-kondepennus "JledhekTs
73 P Geperuits *ledextol. 18.03
3penus. Kak coxpaHuth 3peHue
Pa3noxxenue 6enoro cBeTa B CIEKT). Bu6 OK
noIMoTeKa
74 OnbiTel HhtoToHA. CrioxkeHne 20.03 1

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c
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CBCTa

Jlaboparopuas pabota "OnbITHI IO
Pa3noKEeHUI0 OEJIOTO CBETA B CHIEKTP U

bubmmoreka [{OK

75 BOCIIPUSATHIO IIBETA IPEIMETOB MIPU UX 24.03
p H pea p https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmtbTpe"
VYpok-npaktukym "BosnHoBbIE
76 CBOMCTBA CBETA: IUCTICPCHUS, 25.03
uHTepdepeHus u nudpaxuus”
77 OmnbiTer Pesepdopna u mianerapHast 2703 bubmuorexa [JOK
MOJIEIb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa 7.04
Hcnyckanne u MOTJIONIEHHE CBETa
. bu6mmoreka [IOK
79 atomoM. KBauTsbl. JInHeluaTeie 8.04
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne 10.04 bubnuoreka [IOK
CIIEKTPOB MCIyCKaHKs" ' https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PanroakTHBHOCTD U €€ BUIBI 14.04
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
82 15.04
MOJENb https://m.edsoo.ru/ff0cl8ac
PanuoakTuBHBIE TPEBpAILICHUSL. bubnunoreka [JOK
83 17.04
N3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3amad o teme: 21.04 bubmuoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" ' https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana 22.04
Ypoxk-koHdepenius "PagnoakTuBHbIC
86 p tepen I 54,04 Bu6mmorexa [[OK

HU3JIy4YCHUS B IpUPOAC, MCANULIUHEC,

https://m.edsoo.ru/ff0c2126
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TeXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXpPaHEHHs 3apsJ0BOI0 U MacCOBOTO
quce

28.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

29.04

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

5.05

90

Peakium cuHTE3a M JETICHUS EP.
Wcrtounuku sHeprun CosHua u 3BE311

6.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbl"

8.05

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

12.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas padoTa o treme
"DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHuTHBIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

13.05

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencrue Tea"

15.05

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

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecch”

19.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacyeTHBIX U KaUECTBEHHBIX 3314 110 1 20.05
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyYETHBIX U KQaUECTBEHHBIX 3a/1a4 I10 1 22.05
https.//m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, 06o0IIEHNE. i 11OK
HOIMoTEKA
98 JIab o 1 1 26.05
" ADOPaTOPHEIE ba O"TH Ho1ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 TexcTtamu 1o Teme "Konebanusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o teme "KBanrtoBas u 1
saepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

9 KUIIACC

Kon
NMPoBEPAEMOro
pe3yJabTara

HpOBepﬂeMbIe NMPEAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI1
06pa30BaTeJ1bHOI7[ nporpaMmMbl OCHOBHOI'O 0611161"0 06pa30BaHl/lﬂ

1.1

HCIOJb30BATh U3YYCHHBIC ITOHATHSA

1.2

pas3nyaTh SBJIECHMS 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIBITOB, JEMOHCTPUPYIONINX JaHHOE PU3HUECKOE SIBICHHE

1.3

pacro3HaBaTh MPOsIBIICHHE U3YYCHHBIX (PU3MUECKUX SIBICHHUHA B OKPYKAIOIIEM
MHUpe, B TOM 4Hcie (PU3NYECKUe SBICHHS B IPHUPOJIE, IIPU STOM IEPEBOAUTH
NPaKTUYECKYI0 3allady B Yy4YeOHYIO, BBIJCISITH CYIECTBEHHBIC CBOWCTBA
(npu3Haku) GU3NUECKUX SIBJICHUN

14

OIUCHIBATh HM3Y4YEHHBIC CBOMCTBA Tel WM (PU3NYECKUE SIBICHUS, HMCIONB3YS
(uznvecKre BETUYWHBI, IPH OMUCAHUY TPABUIBHO TPAKTOBATh (DHU3UUECKHH
CMBICT HCIIOJIb3YEMBIX BEIWYHH, OOO3HAUEHHS W EOWHHIBI (HU3NIECKHUX
BEIMYHMH, HaXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO (U3HYECKYIO
BEIMYMHY C JPYTUMH BEIWYHMHAMH, CTPOUTh TpaduKd HM3yIEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUUYUH

1.5

XapaKTepu30BaTh CBOWCTBa Tel, (U3NUYECKHe SBICHHWS M  IIPOIECCHI,
WCIIONB3YS U3YYEeHHBIE 3aKOHBI, TIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYITHUPOBKY
3aKOHA M 3aMHCHIBATh €0 MAaTEMAaTHIECKOE BRIPAKEHHUE

1.6

OOBSICHATD (DU3MUECKHE MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMid TNPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa: BBISABIATH
MPUYUHHO-CIIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKUX
[IaroB ¢ TOMOIIBIO 2 — 3 W3y4YeHHBIX CBOWCTBAa (HU3WUYESCKUX SIBICHUM,
(hm3HUecKuX 3aKOHA WITH 3aKOHOMEPHOCTH

1.7

pemaTs pacuETHBIE 3a1a4u (OMUpaoIIuecs Ha CUCTEMY U3 2 — 3 ypaBHEHHN),
HCTONB3Ysl 3aKOHBI M ()OPMYJIbI, CBSI3BIBAIONINE (DU3UUCCKHIE BEITHMUYMHBI: Ha
OCHOBE aHajM3a YCIIOBHS 3aJ[ayd 3alMChIBATH KPATKOE YCIOBHE, BBISBISTH
HEJOCTAIINE WIM M30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIBL,
HEOOXOJUWMBIC [l pEIICHHs, MPOBOAWTh pacu€Tbl W  OICHUBATH
PEeaTMCTUYHOCTD MOJNYYSHHOr0 3HAUYCHHS (DU3NICSCKON BETHYHUHBI

1.8

pacro3HaBaTh NPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (HH3UIECKUX
METOJIOB, HCIIONB3ysd ONMCAaHWE HCCIEAOBAHMS, BBUICISITh IIPOBEPIEMOE
MPEANONIOKEHNE,  OLEHWBATh  NPAaBWIBHOCTH  HOPAAKAa  MPOBEACHUS
HCCIIEA0BAHMS, ACNaTh BBIBOMBI, HHTEPIPETUPOBATh PE3YIbTaThl HAOMIOACHUN 1
OIIBITOB

19

MIPOBOAMTE OMBITH IO HAOMIOAECHHIO (U3UUECKUX SBICHUN WM (QU3MYECKUX
CBOMCTB TeJI: CAMOCTOSTENbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOro Habopa
000pyOBaHMsI, ONMUCHIBATH XOJ OIBITA M €ro pe3yibTaThl, (HOPMYIUPOBATH
BBIBOJIBI

1.10

MPOBOJUTE TPU HEOOXOAWMOCTH CEPHUI0 MNPSMBIX H3MEPEHHH, OMpeerss
cpemHee 3HAa4YeHHE UW3MepseMod  BeMMYMHBI  (POKYCHOE  paccTosHHE
cobuparomieii  JMH3bI), OOOCHOBBIBaTH BBIOOp  crocoba  U3MEpEHHUs
(u3MepuTenpHOro Npubdopa)

1.11

MIPpOBOJAUTH HCCICOOBAHUC 3aBUCHMOCTEH (I)I/I3I/I‘16CKI/IX BCIIMYNH C




HCIIONB30BaHUEM  TPSAMBIX  H3MEPEHHMH: IUIAHUPOBATh  HCCIEIOBaHUE,
CaMOCTOATEIbHO  COOMpaTh  YCTaHOBKY,  (UKCHpPOBaTb  pe3yJbTaThl
MOTY4YEHHON 3aBUCHMMOCTH (M3MUYECKUX BEJIMYUH B BUAE Tabiuuu rpadukos,
JIeNIaTh BBIBOABI 110 PE3yJIbTaTaM HCCIIeI0BaHMs

1.12

MPOBOANTH KOCBEHHBIE HW3MEpeHHsI (DU3NYECKUX BETUYMH: TJIAHUPOBATh
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAJbHYI0 YCTAHOBKY U  BBINOIHSTH
U3MEpPEHUs, CIeNys IPEUIOKEHHOM MHCTPYKIUMHU, BBIYUCISTH 3HAYEHUE
BEJIMYMHBI U AHAJIM3UPOBATH IOJIIyYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOU
IIOTrPEIHOCTH U3MEPEHUI

1.13

coOMoAaTh MpaBHia TEXHUKH Oe30macHOCTH Mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE TPH3HAKH M3YyYEHHBIX (DU3MYECKUX  MOJeJei:
MaTepualbHas TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, TOUCUHBIA UCTOYHHUK CBETA,
Jyd, TOHKasl JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAasg MOJIENb
aTOMHOTO f]Ipa

1.15

XapaKTepPU30BaTh MPUHIIMITBI ICHCTBUS U3yUSHHBIX MTPUOOPOB U TEXHUYECKHUX
YCTPOWCTB € OINOPOM Ha MX OINHCAHUS, HCIOJIb3yd 3HAHUS O CBOWMCTBAx
(hU3MUYECKUX ABJICHUN U HEOOXOIUMbIE (DU3HUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl M CXEMATHYHBIC PUCYHKU HIYYCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENBHBIX NMPHUOOPOB M TEXHOJIOTHYECKHUX MPOIIECCOB MPHU
PEIICHNN y‘~IC6HO-HpaKTI/IT-IeCKI/IX 3a1a4, OIITHYCCKUE CXEMBI I MMOCTPOCHUA
n300paKEHUH B TTOCKOM 3€pKaJie U COOMpAroIIeH JTmH3e

1.17

MPUBOJINTH TPUMEPHI (HAXOAUTh WH(POPMAIUIO O MPUMepax) MPaKTHIECKOT0
WCTIONB30BaHUS  (PU3WUECKMX 3HAHUM B TIOBCEIHEBHOW IKM3HU IS
obecrieueHnsT 0€30MacCHOCTH MPHU OOpaIeHUH ¢ TpHOOpaMH M TEXHUYICCKIMHU
YCTPOWCTBAMH, COXPAaHEHUS 3/I0POBBSI M COOINIOJIEHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKpPY>KaloIllel cpefie

1.18

OCYIIECTBIIATh TOHCK WH(MOpMaUu (U3NYECKOTO COJEPIKaHUs B CETU
WuTepHeT, caMoCTOATENBHO (OPMYITHPYS MOMCKOBBIH 3a1poc, HAXOAUTH MyTH
OIpeNeNeHrs JOCTOBEPHOCTH TMONYYEHHOM uWH(OpMAlMl Ha OCHOBE
MMEIOIINXCS 3HAHUH U JJOMOJTHUTEIhHBIX HCTOYHIKOB

1.19

WCIONB30BaTh TIPU BBIMONHEHWW Y4eOHBIX 3aJaHuil HAyYHO-TIOMYISPHYFO
JUTEPATYpy (U3UYECKOTO COACPIKAHUsI, CIHpPaBOYHBIC MaTEepHAIbl, PECypChI
cetn  MHTepHer; BianeTh NpUéMaMH  KOHCIIGKTUPOBAHHS  TEKCTA,
peobpazoBaHmsl HHPOPMAITMH U3 OAHON 3HAKOBOM CHICTEMBI B JPYTYIO

1.20

co3JaBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
nHGOpPMALlUM M3 HECKOJIBKUX HMCTOYHHMKOB (DU3MYECKOTO COAEpKaHUs,
MyOJIMYHO NPEACTABIATH PE3YNIBTaThl MPOEKTHOW HIM HCCIEeN0BATENbCKON
JESTENbHOCTH, IIPH 3TOM IPAMOTHO HMCIOJb30BATh HW3YYEHHBIH MOHATUHHBIMN
anmapatr H3y4yaeMmoro paszgena (U3NKM W CONPOBOXKIATH BBICTYIUICHUE
IIpe3eHTanuneil ¢ yaéroM 0coOEHHOCTEH ayANTOPHUHU CBEPCTHIUKOB

121

IpU BBIIOJNHEHUHM YYEOHBIX IIPOEKTOB M HCCIENOBAaHUH (DU3NUECKHX
MPOLIECCOB  PACHPEAEIATh OOSM3aHHOCTH B TPYIHIle B COOTBETCTBHU C
MOCTABJICHHBIMH 3a/la4aMH, CJECOUTh 32 BBHIIOJHEHHWEM IUIaHa ACHCTBUH U
KOpPEKTHpOBaTh €ro, aJaeKBaTHO OLEHWBAaTh COOCTBEHHBI BKJIal B
JEeATEIbHOCTh TPYINIBI, BBICTPaMBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBJISISE TOTOBHOCTD Pa3periaTb KOH(IMKTHI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KJIACC
Kon Kon
pasmena | onementa [IpoBepsieMble AIEMEHTHI COAEeP KaHUS
MEXAHUWYECKHUE ABJIEHUA

8.1 Mexanudeckoe ABuxkeHue. MatepuaipHas Touka. Crucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOT'O IBIKEHUS

8.3 PaBHOMepHOE NIPSMONHHEHHOE ABIKEHUE

8.4 #i##HPar##HHepaBHoMepHoe TpsMonuHeliHOe nBUkeHHe. CpenmHsas
MTHOBEHHAsI CKOPOCTh TEJIA IIPU HEPABHOMEPHOM JIBUKCHUU

8.5 YckopeHnue. PaBHOYCKOpEHHOE MTPSMOJIMHEHHOE JIBUXKEHUE

8.6 | #H#Part#Cpoboanoe nagenue. OneiThl I"anunes
###Par##HPaBHoMepHOE JBYKEHHE 1O OKpykHOCTH. Ilepron m wacrora

8.7 oOpamienusi. JlmHeitHas w yrmoBas ckopocTH. LleHTpocTpemuTensHOe
YCKOpEHHe

8.8 ITepBsriii 3akon HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 | Tperutii 3axoH HproToHa

8.11 HHHP ar##H#H#] [pUHITUT CYTIEPITIO3UITAH CHIT

8.12 | Cuna ynpyroctu. 3akoH ['yka

813 #H#Par####Cuna TpeHus: cuiia TPEHHUS CKOJIBKCHHS, CHJIAa TPEHUS TIOKOS,
Jpyrue BUIbl TPEHUs

814 #H#Par#H###Cuna TsDKECTM W 3aKOH BCEMHPHOTO TSATOTEHHUSA. Y CKOpEHHUE
CBOOOJTHOTO MaICHUS

8.15 Jswxenne mraner Bokpyr Comnama. IlepBas kKocMmMHYeckass CKOPOCTD.

8 HeBecoMocTh 1 neperpysku

8.16 | PaBHOBecue MaTepHaibHON TOYKH. AOCOTIOTHO TBEPIOE TEIO

817 #H#Par##PaBHoBecne TBEPAOTO Tela ¢ 3aKPCIUIEHHOW OCHIO BpPAIICHUS.
MowmenT cuibl. LleHTp TsxecTr

8.18 | Mmmynkc Tena. M3MeHeHne uMmysbea. IMITyTbC CHITBE

8.19 | 3aKkoH coXpaHEHHUs UMITYJIbCa

8.20 | ###Par###PeakTHBHOE IBUIKCHHEC

8.21 | Mexanudeckasi paboTa ¥ MOIIHOCTb

8.22 | PaboTa cun TsKECTH, YIIPYToCcTH, TpeHusl. CBsI3b SHEPTUU U pabOTHI

8.23 | lloTeHnmanpHasi SHEPTHS Tela, MOTHSATOr0 Ha/l MOBEPXHOCTHIO 3eMIIH

8.24 | lloTeHnManpHasi SHEPTHS CKATON MPY>KUHBI

8.25 | ###Par##Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW YHEPTHH

8.26 | ###Par###3akon coxpaHeHNsT MEXaHUIECKON SHEPTHU
[IpakTudeckue pabOTHI:
Omnpenenenne cpenHeidl CKOPOCTU CKOJNBXEHUS OpycKa WM JBMKEHHUS
IapuKa 10 HAaKJIOHHOH miockocTH. OmnpeaeneHue yCKOPEHUs Tena Mpu
PaBHOYCKOPEHHOM JBMKEHUH 110 HAKJIIOHHOHN IJIOCKOCTH.

827 HccnenoBanrne 3aBUCMMOCTH IYTH OT BpPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUH 0e3 HaualbHON CKOPOCTH.
[IpoBepka ruMOTE3BI: €cAM TPU PABHOYCKOPEHHOM [IBIDKEHHH 0e3
HAYaJbHOM CKOPOCTHM IYTH OTHOCATCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT  CHIIBI




HOpManbHOrO  faBineHus.  OnpexeneHue  KodQQHUIMEHTa  TPEHHS
cronbkenusd. OmnpeneneHue XECTKOCTH NpyxHuHBL. OmnpeneneHue padOTHI
CIJIBI TpEHMsI NpPU PAaBHOMEPHOM JBI)KEHUHM Tela IO TOPU3OHTAIBHOU
noBepxHocTH. Onpenenenne padOTHl CUIIBI YIPYTOCTH MPU MOABEME Tpy3a
C MCIIOJIh30BaHMEM HEMOJBMKHOTO M MMOJBMKHOTO OJIOKOB

8.28

dusnueckue SIBICHUSI B npupoac: NpuJIMBBI U OTJIMBLI, ABUKXCHUC IIJIAHET
ConHeun o CHUCTEMbI, PCAKTHBHOC IBUKCHUC JKUBLIX OPraHru3MOB

8.29

Texnuueckue yCTpOﬁCTBa: CIIMAOMETP, JATUUKU ITOJIOKCHUA, PAaCCTOAHUA U
YCKOPEHWsI, PAKETHI

MEXAHMYECKHWE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHUKU  KOJICOAHMI:

9.1 MIEPUO]JI, 4YaCTOTa, AMILIUTY/1a
92 MareMaTnyeckuil U NPYKUHHBIM MasTHUKU. IIpeBpaineHue 3HEpruu npu
K0JIe0aTETbHOM JIBUKEHUH
9.3 3aryxarouue Konebanus. BeiHy)neHHbIe Konebanus. PezoHaHc
Mexanudeckrie BOMHBI. CBOWCTBA MEXaHMYECKUX BOJH. lIpomonbHBIE H
9.4 nornepeyHsle BONHBL. JUIMHA BOJHBI U CKOPOCTh €€ pACIPOCTPAHEHHS.
MexaHu4ecKre BOJIHBI B TBEPJIOM TeEJE, CECMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BBICOTa 3ByKa. OTpakeHne 3ByKa
9.6 Wubpas3ByK u yabTpazByK
9 [pakTndeckue paboTHI:
Onpeznenenrie 4aCTOTHI M MEPHOAA KOIeOaHNI MaTeMaTHIECKOT0 MasTHUKA.
Omnpenenenrie 9acToThl U MeprUoja KoeOaHui MPYKMHHOTO MasTHUKA
97 HccnenoBanue 3aBUCUMOCTU I€pHO/ia KOJ€OaHUM IOJBELICHHOTO K HHUTU
rpy3a OT JUIMHBI HHUTH. VcciemoBaHMe 3aBUCHMOCTH IEpHOza KojeOaHWUid
IIPY>KUHHOT'O MasiTHHKA OT Macchl Ipy3a. [IpoBepka He3aBUCHUMOCTH IepHoja
KoneOaHui rpy3a, MOABELICHHOIO K HHUTH, OT Macchl Ipy3a M >KECTKOCTH
HpYXHUHBL V3MepeHne yckopeHusi cBOOOIHOTO MaaeHHs
98 dusnueckue SBJCHUA B TPHUPOAC: BOCMPHATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSACEHHE, CEIICMUYECKUE BOIHEL, IlyHaAMH, 3X0
9.9 Texauueckue ycTpoiicTBa: 3X0JI0T, UCIOIb30BAHUE YIbTPa3ByKa B ObITY U
TEXHHUKE
SJIEKTPOMAT'HHUTHOE IIOJIE 1 9JIEKTPOMAI'HUTHBIE BOJIHBI
101 ONEeKTpOMarHWTHOE  TOJIe.  OJIEKTPOMAarHWTHBIE  BOJHBL  CBOWCTBa
JJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkama 3JeKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CKopocTh cBeTa. BonHOBBIE cBOiCTBa
cBera
10 [IpakTudeckue paboOTHI:
104 Wzydenne CBOWCTB 3IIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIBEHOTO
tenehoHa
105 @dusnueckue SBICHUS B NPUPOAE: OMOIOrMYECKOe JAEHCTBHE BHANMOTO,
yIAbTPahMOIETOBOTO M PEHTI€HOBCKOT0 M3Jy4eHU I
106 TeXHI/IquCKI/Ie YCTPOICTBA: HCIOJIB30BAaHUE JIEKTPOMATHUTHBIX BOJH JUIS
COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmozienb cBera. MictouHnku cBera
11 11.2 [IpsimonuHENHOE pacpoCTpaHEHHE CBETA
11.3 Otpaxkenue csera. Ilockoe 3epkano. 3aKoH OTpaKEHUsI CBETa
114 [Ipenomnenne cBera. 3akoH mpenomieHusi cBera. IlonmHoe BHyTpeHHee




OTpa)keHHUE CBETA

11.5 Jlunza. Xon iaydeit B 1uH3E

11.6 Ontuyeckas cuctema (oroanmnapaTa, MUKPOCKOIIA U TEIECKOIa

11.7 I'ma3 xak ontuyeckasi cuctemMa. bin3opykocTh U TadIbHO30PKOCTh

11.8 Pasznoxenue Oemoro cBera B chekrp. Omnbitel HeioToHa. Croxkenue
CIEKTpaJIbHBIX IBETOB. [lucrepcust cBera
[pakTuyeckue paboTHI:
#H##Par###lccnenoBanne 3aBUCUMOCTH yIila OTPaKCHUS CBETOBOTO JIyda
OT yIjia majeHusl.
#H##H#Par##H113ydenne XapakTepuCTHK M300paskeHHsI MpeaMeTa B TUIOCKOM
3epKaje.
#H#Par##lccnenoBanre 3aBUCUMOCTH yIia TIPEIOMIIEHUS CBETOBOTO

11.9 Jyda OT yrJjla IaJECHHs Ha TPAHULIE «BO3IYX — CTEKIION.
#H##HPar##H [ lonydenne n3o0paxeHUH ¢ MOMOIIBIO COOMPAIOIIEH JINH3BL
#H##HPar##H##Onpeneneaue (QOKYCHOrO pacCTOSIHUS M ONTHYECKOW CHIIBI
COOHMPAFOIIICH JTUH3BL
H#H##Par##H#OnbIT TIO pa3IOKEHHIO OEJIOro CBeTa B CIIEKTP.
H#H#H#Par###OnbITHI 10 BOCIPUSATHIO IIBETA MPEJAMETOB IPH UX HAOIIOICHUH
4epe3 [BETOBbIC (GHILTPHI
Ousnueckue sBieHus: B npupoae: 3atMenust Comana u JIyHbl, niBera Ted,

11.10 | omTuueckue sBiaeHUs B aTMmochepe (uBer Heba, pedpakius, paayra,
MHPaXx)

11.11 TexHuueckne ycTpoiicTBa: OUKH, TMEpHUCKoN, (oroanmapar, ONTUYSCKUE
CBETOBOJIbI

KBAHTOBBIE SABJIEHUA

12.1 OmeiTe! Pesepdopa v mranerapHas Moaenb atoMa. Moxens atoma bopa

12.2 Hcnyckanue u noriolieHue ceera aromoM. KBanTsl. JInHeiyaThie CieKTphI

12.3 PannoakTuBHOCTB. Anb(a, OeTa- ¥ raMMa-u3ydeHHsI

12.4 Crtpoenne aToMHOTO sipa. HyKIIoHHAst MOZIETh aTOMHOTO sipa. M30TOms

125 PanmoaxtuBHbIe peBpaiienus. [lepuo momypaciiajga aTOMHBIX siaep

12.6 SnepHble peakiuu. 3aKOHBI COXPAaHEHHsI 3aPSJ0BOTO H MACCOBOTO YHCEN

12.7 DHeprusi CBSI3M aTOMHBIX siiep. CBsA3b MacChl i SHEPTHH

12.8 Peakunu cuaTe3a u genenns anaep. Mcrounnku sHeprun CoriHIa U 3BE3]

12 12.9 Snepnas sHepreruka. [leicTBUE paJMOAKTUBHBIX H3IIyYEHUW HA YKUBBIE

OpPTaHHU3MBI
[IpakTudeckue paboOTHI:
HaGumroienrie CIUTONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITYYCHUS.

12.10 | HccnemoBaHme TPEKOB: HM3MEPEHHE DHEPTHHM YACTHIEI 110 TOPMO3HOMY
yta (110 hororpadusim).
W3mepenne pamnoakTHBHOTO OHA
dusnveckne SBICHHUS B TPUPOJE: ©CTECTBEHHBIN pPaJHOAKTHUBHBEINA (DOH,

12.11 | xocMHYecKHe JIydd, PaJlOAKTHBHOE H3ITyYEHHE MPHUPOJHBIX MUHEPAIOB,
JIECTBHE PaIMOAKTHBHBIX M3ITyYSHHH HA OPTaHU3M YeJIOBeKa

1212 TexHu4eckne ycCTpOWCTBA: CHEKTPOCKOI, WHIVBUIYaTbHBIA JO3UMETD,
kamepa Buiibcona




MHNPOBEPSAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM MPOIT'PAMMbBI OCHOBHOI'O OBIIET'O

OBPA30OBAHMUA

Kox
NPOBEPSIEMOT0
TpeboBaHUs

IIpoBepsieMble TPeOGOBaHUSI K PEAMETHBIM pPe3yJIbTaTaM 06a30BOr0
YPOBHS 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
o0urero oopazosanus Ha ocHoBe PI'OC

[Nonumanue ponu (U3MKKM B HAYYHOW KapTHHE MHpa; cHOPMHPOBAHHOCTH
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M MIO3HABAEMOCTH SBJICHUI
IPUPOABL, O POJH 3KCIIEpUMEHTa B (PU3HKE, O CHCTEMOOOpa3yIollel poiu
(U3MKH B pPa3BUTUM ECTECTBEHHBIX HAyK, TEXHUKA M TEXHOJIOTHH, 00
JIBOJIIOLIUU (dusznyecKux 3HAaHUN u UX  POJH B LE€JIOCTH OH
€CTECTBEHHOHAYYHOM KapTWHE MHpPA, O BKIIaJIe POCCUMCKUX U 3apyOeKHBIX
yU4€HBIX-PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpAa, pa3BUTHE TEXHUKU M TEXHOJIOTUH

3HaHUSA O BHUJAaX Marepuu (BEHIECTBO W IOJNIE), O JBIXKEHHWH Kak criocode
CYIIECTBOBAHUSI MaTepud, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHH CTPOCHUS
BelIecTBa, O (PM3WYECKOH CYIIHOCTH SIBJICHUN NPUPOIBI (MEXaHWYECKHX,
TEIIOBBIX, 3JIEKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHE Pa3NnuyaTh SABIICHUS
[0 ONHCAaHWI0O WX XapaKTepPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JIaHHOE (U3MYECKOE SBICHHE, yMEHHE paclio3HaBaTh
MPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SIBIICHUH B OKpY)KalolleM MUpE,
BBIIEIISISI MIX CYIIECTBEHHBIE CBOWCTBA (TIPHU3HAKH)

Brnagenne ocHOBaMH TOHSITHHHOTO ammapaTa W CHMBOJMYECKOTO S3bIKa
(U3MKM W WCHONB30BaHME WX JUISI pElIeHUs Yy4eOHBIX 3ajad; yMEHHE
XapaKTepu30BaTh CBOWCTBA TeN, (PU3WUECKHE SBICHHUS W IPOIECCHI,
WCIONB3Ys PyHAaMEHTAIbHBIE H YMIMPUIECKHE 3aKOHBI

VYMeHne OIucChIBaTh HN3YUYCHHBIC CBOWMCTBa TEl M (1)I/I3I/I‘ICCKI/I6 SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/I6 BCIIMYHHBI

Bnanenne ocHOBaMU METOJOB HAYYHOI'O TO3HAHUS C YUETOM COOINIOJICHUS
paBmI 6€30MacHOro Tpy/ia: HabmoAeHne GU3NIECKUX SBICHUH:

YMEHHE CaMOCTOSITENILHO COOMpATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY W3
JaHHOTO Habopa 00OpYAOBaHHS MO WHCTPYKIIMH, OMHMCHIBATH XOJ| OMBITA U
3aIUChIBATH €r0 PE3YNIbTaThl, (OPMYITHPOBATH BHIBOIBI;

MPOBENICHHE MPSIMBIX W KOCBEHHBIX HM3MEPCHUI (U3MYECKUX BEIUYMH:
yMEHUe TTAHUPOBATH W3MEpeHHS, CaMOCTOSATENHLHO cooupatb
9KCHEPUMEHTAIIBHYIO YCTAHOBKY IO WHCTPYKIMHU, BBIYHCIATH 3HAYCHHE
BEIMYHMHBI U aHAIW3UPOBATH MOIYYCHHBIC PE3YNbTAThl ¢ YYETOM 3aJaHHON
MOTPEIIHOCTH PE3yIbTATOB U3MEPCHHIA;

MPOBEICHHE HECIIOKHBIX IKCIEPUMEHTAIBHBIX HCCIIEIOBAHNU;
CaMOCTOSITEIEHO COOMPATh AKCICPHUMEHTAIBHYI) YCTAHOBKY W TPOBOAUTH
HCCIICIOBAHUE IO WHCTPYKIIMH, MPEACTABNATh MOTYYCHHBIC 3aBUCUMOCTHU
(hU3NYECKUX BEIMYHMH B BUJE TAOUIl U TPAQUKOB, YIUTHIBATH MOTPEITHOCTH,
JIeNIaTh BBIBOJIBI MO PE3YJIbTATAM MCCIICAOBAHHSI

[lonumanre XapakTepHBIX CBOWCTB (M3MUECKUX Mojesneld (MaTepuajibHas
TOYKa, abCONIOTHO TBEPAOE TENO, MOJEIU CTPOCHHUS Ta30B, >KUIKOCTEH H
TBEPABIX TeJ, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHash MOJEIb ATOMHOIO
sIIpa) M yMEHHE IPUMEHSTh UX JUIs O0BsICHEHUs] (PU3HUECKUX MTPOLIECCOB

YMeHune o0bsICHATh (1)I/I3I/I‘IGCKI/I6 MpoHeCChl U CBOMCTBa TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, B YaCTHOCTH,
BbIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U U CTPOUTH 00BSICHEHHE C OHOpOﬁ
Ha MU3Y4YCHHBIC CBOICTBA (1)PI3I/ILI€CKI/IX HBHCHHﬁ, (1)H3H"I€CKI/I€ 3aKOHBI,
3aKOHOMCPHOCTHU U MOACIN




VYmMmenue pemath pacuérHbie 3afaun (Ha 0aze 2 — 3 ypaBHEHUIl), UCTIONB3Ys
3aKOHBI W (OPMYJIBI, CBSI3bIBalOUIME (DPU3UUECKHE BENHYUHBI, B YaCTHOCTH,
3alMCBIBATh KPAaTKOE YCIOBHE 3a/Ja4d, BBIBISTH HEJOCTAIOLIME AaHHBIC,
BBIOMpaTh 3aKOHBI W (QopMynbl, HeoOXOoAWMBIE mJsi €€ pelieHwus,
HCIONB30BaTh CIPABOYHBIC [aHHBIE, TPOBOIUTH pacu€rbl W OLCHHUBATH
PCAIMCTUYHOCTL IMOJYYCHHOT'O 3HAUCHUA (1)H3HHGCKOI>'I BCIIMYUHLBI, YMCHHC
OIpEeNsITh Pa3MEepHOCTh (DU3MYECKOW BEIMYUHBI, IOIYYEHHOH TpH
peueHuy 3a1a4uu

YMeHHe XapaKTepu30BaTh IPUHLIMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcle OBITOBBIX NPHUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOIMYECKHX
MPOLIECCOB 10 UX OMHMCAHUIO, WUCIIONB3Yysl 3HAHHUS O CBOWCTBAX (H3MUECKUX
SIBJICHUH 1 HE0OXOIMMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH

10

YMeHne WCToNb30BaTh 3HAHHUS O (M3MUYECKUX SIBJICHUSX B TOBCEIHEBHON
KU3HH sl oOecrieueHHus Oe30macHOCTH Npu oOpamieHud ¢ OBITOBBIMH
npubopaMu W TEXHUYECKHMMH YCTPOMCTBAMH, COXpaHEHHS 3[0pPOBbsl U
COOJMIOCHUSI HOPM JKOJIOTMYECKOTO IOBEJCHHUS B OKPYKAIOIIEH Ccpene;
NOHUMaHWE HEOOXOMUMOCTH TMPHUMEHEHUs JIOCTHKEHHH (Qu3uKH U
TEXHOJIOTUH JUTSL PAllMOHAILHOTO IIPUPOIOTIONB30BAHUSI

11

OneiT  mOMcKa, TpeoOpa3oBaHUs W MPEACTaBICHHS  HMH(POpPMAIIUN
(du3MUecKoro  Coaep)KaHWs ¢ HMCIOJNb30BaHUEM  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YyMEHHE OIEHUBATh JIOCTOBEPHOCTH
rmojiydeHHoW  HMH(OpPMAalNMd Ha  OCHOBE  HUMECIOIIMXCS  3HAHUH U
JIOMOJIHUTENIbHBIX MCTOYHUKOB, YMEHHUE HCIIOJIb30BaTh MPHU BHITIOJIHEHUN
ya9eOHBIX  3aJaHWM  HAYIHO-TIOMYJIPHYIO  JIUTEpaTypy  (usndueckoro
COZIEp>KaHUs, CIIPAaBOYHBIE MAaTEepHalbl, pecypchl ceTu MHTepHET; BiaaJeHHUE
0a30BBIMH HaBBIKAMH IpeoOpa3oBaHus WHPOPMAIUM W3 ONHON 3HAKOBOM
CHCTEMBI B IPYTyIO; YMEHHE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIEC U YCTHBIE
coOOIIeHHs] Ha OCHOBE HHPOPMAIIMY U3 HECKOIBKIUX HCTOYHUKOB




HEPEYEHb 3JIEMEHTOB COIAEPKAHMUSA, ITIPOBEPSAEMBIX HA OI'D ITIO ®U3UKE

Kox

IIpoBepsieMblii 3J1€eMEHT CO/IEPKAHUS

1

MEXAHUMWYECKHUE SBJIEHUA

11

Mexannyeckoe aBmxeHne. MaTtepuanbHas Touka. Cructema orcuéra. OTHOCUTENBHOCTD
JIBUKECHUS

1.2

PaBHOMepHOEe W HepaBHOMepHOe jBmkeHue. CpexmHssi ckopocth. Dopmyna s
BBIYKCIICHHS CpeIHeil ckopocTu: V = S/t

1.3

PaBHOMEpHOE IPSAMONMHENHOE NBIDKEHUE. 3aBUCHMOCTh KOOPJIWHATHI T€Ja OT BPEMEHHU
B ClTydae paBHOMEPHOTO MPSIMOIMHEWHOTO JIBHXKCHUS:

xX(f)=x,+vt

I'paduiky 3aBUCHMOCTH OT BPEMEHH LIS TIPOSKIIMH CKOPOCTHU, MPOSKIMH TIepPEMEIICHHS,
IIyTH, KOOPJAMHATHI IPY PABHOMEPHOM IPSIMOJIMHEHHOM JBUXKECHUU

14

3aBUCHMOCTh KOOPIWHATHI Tela OT BPEMEHH B ClOydae pPaBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYKCHUS:

[ Ry

Sy =vp, =f+ay=

DopMyIbl IS TPOSKIIUH TTePEMEIICHUS, TPOSKIIMA CKOPOCTH W MPOCKITUU YCKOPEHUS
[IpH PaBHOYCKOPEHHOM TIPSMOJITMHEHHOM JIBH)KEHHH:

2
s.(D=vy, - t+a, 3

U_\'(f) =Up, +4, L,

a. (f)=caonst,

o] o]
L

- “ =2
Doy Uix Sy

I'padvikn 3aBUCHMOCTH OT BpEMEHH Ui MPOEKIWU YCKOPEHHS, MPOEKIIMH CKOPOCTH,
MPOEKIINN TIepPEeMEIIeHNs, KOOPAMHATHl IIPH PaBHOYCKOPEHHOM TMPSIMOIMHEHHOM
JIBUKCHUAN

1.5

CBobognoe maneane. @opMyITbl, OMUCHIBAIOITNE CBOOOIHOE MTaJIeHNe Tela 10 BePTUKAIN
(mBWXKeHWE Tenma BHU3 WIM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH 3emiu). ['paduku
3aBUCHMOCTH OT BPEMEHH JUId TIPOSKIHWU YCKOPEHHS, IPOCKIUH CKOPOCTH H
KOOpPAWHATHI IPH CBOOOTHOM ITa/ICHUH TeJa T10 BEPTHKAIH

16

CKopocTh paBHOMEPHOI'O IBUIKEHUS Tela 10 OKpyKHOCTH. HampaBieHue ckopocTy.
dopmyna Ui BEIYUCICHUS CKOPOCTH Yepe3 PaJUyC OKPYKHOCTH U TIEPHOJ OOpallleHHs:

Q7R
vETT

LentpocTpemMuTensHoe yckopenue. HampaBieHne HEHTPOCTPEMHUTENBHOIO yCKOPEHHS.
dopmyna Ui BEIYMCICHUS! YCKOPEHUS:




1.7

Macca. I110THOCTE BellecTBa. dDopMlea JJIL BBIYMCJICHUS INIOTHOCTHU !

_m
V

1.8

Cunia — BekTOpHasl pusnyeckas BennyrHa. CI0XKEHUE CUIT

1.9

SIBnenue unepuuu. Ilepssiii 3axkoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHarpaBlIeHHOCTh BEKTOpA YCKOPEHHSI Tela U BEKTOPa CHJIbL, JISHCTBYIONIEH Ha TEJI0

111

B3anmopnelictue ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHHe IOKOA MW TPEHHUE CKOJIBXKCHUA. CDopMyJIa IJId BBIYUCIICHUA MOIAYJA CHUJIBL
TPEHHUA CKOJIbXKCHUA!

Frpzp-;"l.r

1.13

Hedopmanus tena. Yopyrue u Heynpyrue Aedopmanmu. 3aKoH ynpyroi aedopmariuu
(3akon ['yka):

F=k-Al

1.14

Bcemupnoe tsarorenue. 3aK0H BCEMUPHOTO TSATOTSHUS:
F-G. my -iﬂ:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOTHOTO TaIeHUS.
dopmyna Ui BEIYMCICHUS CUIIBI TSDKECTH BOJIM3M MOBepXHOCTH 3eMiu: F = mg.
[Brxenue mianer Bokpyr Connua. IlepBas kocMuyeckas ckopoctb. HeBecoMoCTh 1
neperpy3ku

1.15

Wmnynbc Tena — BekTopHAast Gu3nvecKasi BeIMYMHA.
=m0

I/IMHy.TIBC cucteMbl Tel. 3sMeHeHnne HMITYJIbCA. I/IMHyJ'H:C CHJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCAa I 3aMKHyTOI>i CHUCTEMBI TCII:
D=0, +im, U, =const

PeakTuBHOE JABUKCHHEC

1.17

Mexannueckas padora. @opmysa it BEIYUCIEHHUS paOOThI CHIIBL:

A=Fscosa

MexaHnndeckasi MOITHOCTb:




1.18

Kunernueckas n noreHuuanpHas sueprus. @opmysa 11 BEIYMCICHUS KHHETHYECKON
SHEpruu:

2
E. = mu
Ty
Teopema o0 kuHeTHuecKol sHeprun. @opmyia I BBIYMCIIEHUS TOTEHIIMAIbHON

3HepI‘I/II/I TCia, MOJHATOTO
HaJ 3eMnéii:

E,= mgh

1.19

MexaHudeckasi 3HEpIusi:
E=E;.+E ?

3aKoH COXpaHEHUS MexaHH4ecKor sHeprun. Popmyrna It 3aKOHA COXPaHEHHs
MEXaHW4YeCKOW PHEPTHH B OTCYTCTBHUE cuil Tperus: E = const.
IIpeBpalieHre MEXaHUYECKONW SHEPTUU NIPU HAIMYUU CHIIBI TPEHUSL.

1.20

[IpocTpie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKU.
Poruar. Momenr cuiter: M - FI.
VYcioBue paBHOBECHS phlyara:

M +M, +..=0
ITomBmxHBIN 1 HenoABKHEBIN O6510Kku. KIT/] IpoCTRIX MEXaHU3MOB,
n= AHM-E&H&H

A‘S&TI:E"IBEEHH

1.21

Jaienue TBEpaAOro Tena.

@dopmyna Ui BEIUUCICHUS 1aBICHUS TBEPAOrO Tea:
_F

P=%5

Jasnenue raza. AtMmocepHoe naBIeHHE.

I'uopocraTnyeckoe gaBieHUE BHYTPH KUAKOCTH.

dopmyna Ui BEIYUCICHUS 1AaBICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackamns. ['mapaBIu4ecKuil mpecc

1.23

3akoH Apxumena. @opmMyna IS ONpeaeiIeHUs] BRITAIKUBAOIIEH CHUIIbI, JEHUCTBYIOIIEH
Ha TeJo, NOrPyKEHHOE B )KHUJIKOCTh WJIH Ta3:

Fap =PEV

Vcnopue miaBanus tena. [lnaBanue CyAOB U BO3AYXOIIJIABAHUC

1.24

Mexanuueckue kojieOaHua. AMIUIMTYAa, HEpHOA U dacrora Konebanuid. Popmyna,
CBSI3BIBAIONIAS] YACTOTY M MEPUOJ KOJIeOaHUH:




1.25

MaremaTuyeckuii U OPYKUHHBIA ~ MaATHUKMU. lIpeBpameHue dSHepruu Ipu
K0J1e0aTeIbHOM JBHKCHUH

1.26

3aryxarouye konebanus. BeiHykneHHble Konebanus. Pezonanc

1.27

MexaHn4uecKre BOJHEI. HpOI[OHBHI)IC 1 MOINCPCYHBIC BOJIHBI. HHI/IHa BOJIHBI U CKOPOCTH
pacrpocTpaHeH st BOJIHBI:

h=v-T

1.28

3Byk. I'pomKkocTh M BhIcOTa 3ByKa. OTpa)keHHe 3BYKOBOW BOJHBI Ha TPaHUIE ABYX
cpen. Mudpas3Byk U yapTpa3ByK

1.29

Tpaxmuyeckue pabomol

Uzmepenue cpenHeil TNIOTHOCTH BELIECTBA; ApXUMEOBOM CHIIBI; )KECTKOCTH TIPY>KUHBI;
ko3 duiinenTa TpeHUs CKONBKEHUsI, paOOTHI CHJIBI TPEHHUSI, CUIIBI YIPYTOCTH; CpeHen
CKOPOCTH JIBM)KEHHsI Opycka IO HAaKJIOHHOW IUIOCKOCTH; yCKOpeHHs Opycka mpu
JBIDKGHHHM TI0 HAKJIOHHOM TUIOCKOCTH; 4YacTOTBl M TepHola  KoleOaHWiH
MaTeMaTHYECKOr0 MasiTHUKA; YacTOThI U Meprojia KoleOaHuil MpyKUHHOTO MasSTHUKA,
MOMEHTa CHJIbI, JICHCTBYIOIIErO Ha pblYar; pabOThl CHIIBI YIPYTrOCTH MpPH MOIbEME
rpy3a ¢ TIOMOIILIO HEMOABUKHOTO 0JI0Ka; paboThI CHITBI YIIPYTOCTH MPH MOIBEME Ipy3a
C TMOMOIIIO TIOIBUXKHOTO OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00BhEMaA MOTPYKEHHOW JaCTH Tela
U OT IUIOTHOCTH >KUAKOCTH; HE3aBUCHMOCTH BBITAJKHMBAIOIIEH CHIIBI OT MacChl Tela;
CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JABJICHHS M OT POJa MOBEPXHOCTH;
CHJIBI YNPYTOCTH, BO3HHKAIOUIEH B NPYXHHE, OT CTENEHU AeGopManuyl MpPYKHHBI;
yCKOpeHHsI Opycka OT yrila HaKJIOHA HaIpaBIIAIONICH; meproaa (4acToThl) KoineOaHui
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Ieproaa KoaeOaHUH MPYKMHHOTO MasTHHKA OT
Maccel Tpy3a M JKECTKOCTH TPY)KUHBI, HCCIIEIOBAaHHE HE3aBHCUMOCTH IIEpHOIa
KoJeOaHWH HUTSHOIO MasTHHKAa OT Macchl rpysa. IIpoBepka yciioBHsi paBHOBECHS
pbIyara

1.30

Qu3suueckue A8NeHUs 8 npupooe: TIPUMEPHI ABIKEHUS C Pa3IUYHBIMH CKOPOCTSMHU B
JKUBOW W HEKUBOH MPUPOJIE, AEHCTBUE CHITBI TPEHHUS B MIPUPOJIE I TEXHHUKE, IPIIIUBEI H
OTJIMBBL, ABIKeHHE IiaHeT CONHEYHON CHCTEMBI, PEaKTHBHOE JBIDKEHHE >XUBBIX
OpPTaHHU3MOB, PBIYArd B TeJie YeJOBEeKa, BIMSHHE aTMOC(EpPHOTrO MaBJIEHUS HA JKUBOU
OpTraHmW3M, IUIAaBaHHWE pPBIO, BOCIPHUATHE 3BYKOB IKHBOTHBIMHU, 3EeMJIETPSICEHHE,
ceficMHYeCKHe BOIHBI, I[yHAMH, 9XO0

1.31

Texnuueckue ycmpoiicmeéa: CHHIOMETD, JaTYUKU TOJNOKCHHUS, PACCTOSHUS U
YCKOpEHUSI, TUHAMOMETP, OALIUITHAKY, PAKEThI, PhIYar, MOJBWKHBIA U HEMTOBH KHBIH
OJIOKY, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIAIONINECS COCY/IBI,
YCTPOMCTBO BOIOMPOBO/IA, THPABINICCKUI TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
MOPITHEBOI HACOC, APEOMETP, IXOJIOT, UCTONIL30BAHUE YIIbTPA3BYKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

21

OCHOBHBIE TIOJOXEHHSI MOJIEKYIIPHO-KHHETUYECKOH TEOPUH CTPOSHHS BEIIeCTBA.
Mogenmn  TBEpAoro, OKHIKOTO W Ta3000pa3HOrO  COCTOSHUIM  BEIIEcTBa.
Kpucrammueckue u aMmopdHbIe Tena

2.2

HBwxkenne vactui BeniectBa. CBs3b CKOPOCTH ABMKEHHUSI YacTHUIl C TEMIIEPATypOH.
BpoyHoBckoe aprkenue, nuddy3us

2.3

CMaunBaHue U KalmUJJIAPHBIC SABJICHU S

2.4

TemnoBoe pacinpCHUC U CKATHUC

25

TemyoBoe paBHOBECHE

2.6

Buytpennss sHeprus. Pabora u temonepenaya Kak crocoObl H3MEHEHUs] BHYTPEHH e
SHEpruu




2.7

BI/I)II)I TCIUIOoNepCcaAavmn: TCIJIOMPOBOAHOCTh, KOHBCKIIUSA, U3JIYYCHUC

HaneBaHI/Ie 1 OXJTaXXACHUEC TCII. KonuuecTBo TemioTsI. VY nenpHas TEIIOEMKOCTD:

28 | O=cm(t,—t,)
3aKOH COXpaHEHHUs PHEPTHH B TEIUIOBBIX MTpolieccax. YpaBHEHHUE TEIJIOBOro OanaHca:
29 | Q+0, +..=0
Hcnapenue u koHneHcanus. M3MeHeHne BHYTpPEHHEN DHEPIUU B IIPOLECCE UCIIAPEHUS
2.10 | wu xonmeHcauu. Kumenne skuakocTu. Y aenpHas Termiora mapoobpaszosanus: L = Q/m
2.11 | BnaxHOCTh BO3IyXa
IInaBnenue u kpucraynuzanus. VI3MeHeHHe BHYTPEHHEW SHEPTUM IIPU IUIABICHHUM U
KpUCTAJUTH3aIMH. Y AeNbHAs TEIUIOTA MJIaBIECHUS:
2.12 0
A==
m
BayTpenHss 3Heprus CropaHus TOIUIMBA. Y A€ibHAs TEIJIOTAa CTOPAHHMsS TOIUIMBA: ( =
213 | Q/m
2.14 | Tlpuniwnsl paboTel TerioBbix asurareneii. KITJI TemoBoro qsurarens
IHpaxmuueckue pabomaol
MN3Mepenue yAenbHON TENMIOEMKOCTH METAJUIMYECKOro IMJIMHJIpa; KOJIUYECTBA
TEIUTOTHI, TIOy4EHHOTO BOAOW KOMHATHOW TeMIlepaTyphl (DHMKCHPOBAHHON MacChl, B
215 | KOTOpYIO OmymleH HarpeTslii HWIMHIP; KOJUYECTBa TEIUIOTEL, OTAAHHOTO HATpPEThIM
LWJIMHIIPOM, TIOCIIE€ OMYCKAHMs €r0 B BOLY KOMHATHON TeMIIEpaTyphl; OTHOCHUTEIHHON
BIIQXKHOCTH BO3yXa; yIENbHOW TEIUIOTHI TUTaBIICHUS Jbaa. VccrenoBanne n3MeHEeHNS
TEeMIIepaTypbl BOABI TPH PA3IAYHBIX YCIOBUAX; SBJIEHUS TEIUIOOOMEHA TIPH
CMEIIMBaHWH XOJIOJHOW M TOpAYel BOBI; IIpoIecca NCapeHus
Qu3suueckue sA61eHUsA 8 NPUpode: TIOBEPXHOCTHOE HATSHKEHNE W KANMIIISIPHBIC SIBIICHUS
2.16 | B mpupoxme, Kpuctauibl B mpupoxae, uanydenue ConHIa, 3amMep3aHHe BOJIOEMOB,
MOpCKHue OpHu3bl;, 00pa3oBaHHe POCHl, TYMaHa, WHEsl, CHera
Texuuueckue ycmpoticmea: KaNWULIPhl, TPUMEPHl HCIOIB30BAHUS KPUCTAIIIOB,
2.17 | >KUOKOCTHBIA TEPMOMETp, HATUHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILICHHUS JTOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TYpOMHA, TBUTATENb BHYTPEHHET'0 CTOPaHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Ten. J[Ba BUIa SIEKTPUIECKUAX 3aPsIIOB
3.2 Bzaumogetictue 3apsokeHHBIX Ten. 3akoH Kymona
3.3 3aKk0H COXpaHEHUSs JIIEKTPUUYECKOT0 3apsaa
34 OnekTpudyeckoe mone.  Hanpsok€HHOCTH — dnekTpuueckoro  mois.  [IpuHImm
CYTIEPIIO3UIINH JIIEKTPUUYECKHX ToJIel (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenmn  smektpuyeckwx  3apsmoB. JleficTBue — 3NeKTpUYeCKOro IONs  Ha
aJeKTpuUdecKue 3apsabl. [[pOBOIHUKH U AWAIEKTPUKA
IToctosHubIN saekTpuueckuil TOK. [lelicTBust anektpuyeckoro Toka. Cuia ToKa.
Hanpsoxenue.
3.6 I=qgft,U=A/




9J'IeKTpI/IIIeCKOG COIMIPOTHUBJICHUEC. yI[eJ'II)HOC QJICKTPUYICCKOC COIMMPOTUBJICHUEC!

3.7 R =pl/S

38 3akon Oma juist yuactka anekrpuueckoit renu:l = U/R
[NocnenoBaTenbHOE COETMHEHHNE TPOBOAHNUKOB!
1, =1, U=U,+U,. R=R +R,

3.9 [NapannensHOE coeqMHEHNE TPOBOAHUKOB PABHOTO COMTPOTHBIICHHS:
U=U;I=1I+I; rR=5

2

CMeriaHHble COSAMHEHHS TPOBOJHUKOB

310 Pabora u MorHOCTh AnexkTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenma:

3.11 O=I *.R-t

312 OnbIT QRCTeIIa. MarautHoe TojJe TPSAMOro MPOBOJHWKA C TOKOM. JIMHUM
MarHUTHON WHAYKIIHH

3.13 MarsuTHOE 10JIe IIOCTOSIHHOTO MarHuTa. B3aumosneiicTBue NOCTOSIHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO TIOJIST HA TIPOBOAHHUK C TOKOM

3.15 OmpiTer @apanes. SBieHne JIEKTPOMarHUTHON MHAYKIuH. [IpaBwmio Jlenna
Ilpakmuueckue pabomoi
Wzmepenue IEKTPUIECKOTO COIIPOTUBJICHUS pe3ucTopa; MOLIHOCTH
NIEKTPUIECKOT0 TOKA; PAOOTHI HIIEKTPUIECKOTO TOKA.
HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAIOLIETO B IIPOBOHHUKE (PE3UCTOPSI,

316 JIAMIIOYKa), OT HAlPsDKEHHS Ha KOHLAX MIPOBOAHMKA; 3aBUCHMOCTH COIPOTHBIICHUS
OT UIMHBl MPOBOAHUKA, IJIOIIAAM €ro IIONEPEeYHOr0 CEYeHUS M yAeIbHOIO
COIPOTHBIICHUS.
IIpoBepka mpaBuia mIsl 3JIEKTPUUECKOTO HANPSKEHUS IIPU I0OCIENOBATEIbHOM
COEAMHEHNU TIPOBOIHHMKOB; TPaBMWja sl CHIBl 3JEKTPUUYECKOTO TOKAa MpHU
NapajuieIbHOM COSIMHEHUH TPOBOJHUKOB (PE3UCTOPHI M JTAMITIOUKA)
Qusuueckue sA6NeHUs @ nNpupooe: SIEKTPUUYECKUE sBIEHHs B aTMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPTraHM3MOB, MATHUTHOE T0JIe 3eMIIH, peiid) MOI0COB, POIh
MarHUTHOTO MOJISI ISl )KU3HU Ha 3eMJle, OSIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKOIl, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK

318 JNEKTPUYECKOM SHEPTUH, 3IJIEKTPOOCBETUTENbHBIE MNPHOOPHI, HarpeBaTelbHbIC
3JEKTPOIIPUOOPHI (IPUMEPBI), SJIEKTPUUECKHE MPENOXPAHUTENH, DJIEKTPOMATrHHT,
JJIEKTPOJIBUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSIHHOTO TOKA

3.19 OnekrpomarHuTHbIE BOJHBL. [1Ikana 3J1eKTpOMarHUTHBIX BOJH

3.20 JlyueBast mozenb cBera. llpsiMmonuHeiiHOe pacnpocTpaHeHre cBeTa

3.21 3akoH oTpaxkeHus cera. [l1ockoe 3epkaio

3.22 [Ipenomienne cBeTa. 3aKOH NMPETOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 Jlunza. Xon mydyed B nmH3e. POKyCHOE paccTosHME JHMH3BL Onrudeckas cuia
nun3el: D = 1/F

3.25 ['na3 xak onTuyeckas cucrema. OnTuueckue npuOopEl




IIpaxmuueckue pabomoi

##HPar##H#l13Mepenne  ONTHYECKOM CHIBI  coOuparomied  JUH3b;,  (HOKYCHOTO
paccrosiHusl coOuparoliell TUH3bI (10 CBOWMCTBY paBEHCTBAa Pa3MEpOB MpenMera U
n300pakeHus, Korja MpeAMeT paclolioXKeH B JBOMHOM (QoKyce), IoKa3aTems

3.26 MIPEIOMJIEHUS CTEKIIa.
#H##Par###lccnenoBanne CBONCTBA HW300paKCHUsS, IOJNYYECHHOI'O C IOMOIIBIO
coOuparolell JIMH3bI; U3MEHEHUS! (DOKYCHOI'O PACCTOSIHHS JBYX CIIOKEHHBIX JIHH3;
3aBUCHMOCTH yIJIa TPEIOMIICHHS CBETOBOIO Jiyda OT yIVIa MajJeHHs Ha TPaHHUIIC
«BO3IIyX — CTEKJIO»

327 Qusuueckue asrenus 6 npupode. 3aTmenns ComHna u JIyHsl, UBeTa TeN, ONTHYESCKUE
siBIIeHUs1 B atMocdepe (11Bet Heba, pedpakiusi, paayra, MUpax)

3.28 Texnuueckue ycmpoiicmea. O4KH, IIEPUCKOI, (POoToamnmnapar, ONTHIECKUE CBETOBOIbI

4 KBAHTOBBIE SABJIEHU S

41 PannoaktuBHOCTB. Anb(da-, Oera-, ramma-usnydenus. Peakuuu anbpa-u Oera-
pacmaja

4.2 OmnbiThl Pezepdopaa no paccestauto anbha-vactuil. [InanerapHasi MoJeab aToMa

4.3 CocraB atromHOTrO sijipa. M3ororsr

4.4 Ilepuop nonypaciiajia aTOMHBIX SIZIEP

4.5 SlnepHble peakiinu. 3aKOHBI COXPAaHEHHsI 3apsSJ0BOr0 M MACCOBOTO YHCEN
Qusuueckue aenenus 8 Npupoode. eCTECTBEHHBIH PaJIMOAKTUBHBIN (OH, KOCMUYECKHE

4.6 Jy4d,  PpaJUOaKTUBHOE  M3JIy4Yy€HUE  IPUPOJHBIX  MMHEpAJOB,  JACHCTBHE
PAaaAOAKTHUBHBIX M3JIYYCHUHN Ha OPraHru3M 4Y€JIOBCKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOIN, WHIMBHIYANbHBIH JIO3UMETp, Kamepa

Busbcona, siiepHasi SHEpreThKa




