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INOACHHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO 00IIEero oO0pa3oBaHHS
COCTaBJICHAa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueild mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mnporpamMmbl 1o (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMIO H3YyUCHHUS
Gu3MKM Ha NESATebHOCTHOM OcHOBe. B mporpamMmme mo (u3MKe y4HMTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAECPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBlI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH © (U3UIECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
pEeNOoCTaBIsAeT HaumOojee SCHble O00pa3lpl NPUMEHEHHS HAyYHOIO METOoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

WN3yyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINONAracT OBJIAJCHHE
CIENYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATH SIBICHMUS;

* OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIIEJOBAHUS;

e UHTEPIPETUPOBATh  JAHHbIE W  HCIOJb30BaThb  HAyYHBIE
JI0KA3aTeJIbCTBA JUIs TIOJyYEHHUSI BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOydYalolmuxcsi K HaydHOMY
W3YUYCHHUIO TPUPOMABI, PAa3BUTHE WX HHTEIUNICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJE TO3HAHUSA U (opMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH U PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHUE TIPEACTABICHUN O POJMU (HU3UKUA ISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
npo¢eCCHOHAIILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, TOJATOTOBKA K
JajgbHeHIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUU.

JlocTiwkeHrne 3THX Ieliel mporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o01mero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBJICHUSI C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHHWs] TMPOCTEUIINX pacyETHBIX 3adad C
HCIIO0JIb30BaHUEM bu3nIeCKnX MOJICIIeH, TBOPYECKHUX u
PaKTUKOOPHECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OMBITHI,
JabopaTopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHUS  C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALIUEH (PU3UIECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKHU, aHAIH3 U
KPUTUYIECKOE OIICHUBaHUE MH(OPMAITIH;

3HAKOMCTBO cO chepaMu IpodheCCHOHATIBHON JAeATEIbHOCTH, CBI3aHHBIMH
¢ (Qusukol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kkjacce — 68 vacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEZENIO).



[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb JTa0opaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IApPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHHUA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrxkeHue. HepaBHoMepHOe npsMoiauHeiiHOe nBMkeHUe. CpenHsisi 1 MTHOBEHHAs
CKOpOCTB T€Ja TP HEPABHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe naBrkeHue. (CBoOoaHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOcTU. Ilepuoa u vacrora oOparieHwus.
JIuneliHas U yriaoBas ckopocTd. LIeHTpocTpeMUTENIbHOE YCKOPEHHE.

[Tepsbiit 3axoH HeroroHa. Bropoy 3akoH Herotona. Tpernii 3akoH Herotona.
[IpuHiMn cynepno3unuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbXKEHHUSI, CHUla
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenune mianetr Bokpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. 3meHenne umnylibca. IMIynbCc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTHBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cuil TSKECTH, YHNPYIOCTH,
TpeHus. CBsA3b 3HEpruu u padotel. [loTeHnnanbHast YHEPrUs Tena, MOAHATOro Hajl
MOBEPXHOCTHIO 3eMiIu. [loTeHIMabHAas SHEPTUs CxKATOM NpyKkuHbL. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAaHUYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JBUXKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTell W TPAEKTOPUW ABWIKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBU)KCHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOT'O IBUKEHUS.

Halnronenue ABMKeHUS Tesa 1Mo OKPYKHOCTH.

Habnronenune MexaHuueCcKuX sIBICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEJILHO KaOMHETa (PU3HKH.

L



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

3aBUCUMOCTbh YCKOPEHUS Tela OT MAcChl TE€Ja U JACUCTBYIOLIEH HAa HEro
CHUJIBL.

HaGnronenue paBeHcTBa CUJT PU B3aUMOJICUCTBUM TEJL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[Iepenaua ummyJibca py B3aMMOJEHUCTBUU TEIL.

[IpeoGpa3oBanus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMYECKON YHEPIHH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU IIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTta s pa3roHa W JajJbHEUIIEr0 paBHOMEPHOTO
JBIKCHUS IAPUKA WIIHA TEIEKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
11apyKa I10 HaKJIOHHOM IJIOCKOCTH.

OnpeneneHre yCKOpeHHUs Tela NpPH PaBHOYCKOPEHHOM JIBMXKEHHH II0
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBWKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NOpPU PABHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAYaJdbHOM CKOPOCTHM MYTHU OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHME MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P huiirieHTa TPEHUS CKOJIbXKECHMUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenve paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCTIOJIb30BAaHUEM HETIOABM)KHOTO U TIOJBHUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXPaHEHHs SHEPT M.

Pa3znen 9. MexannuecKkue KoJie0aHUA W BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUOT,
4acToTa, aMIuinutyja. MaremaTuueckuil U npy>KMHHBIN MasTHUKH. [IpeBparnieHue
SHEPTUH TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue — kosneOanus.  BwiHyxkneHnsle — kojebanus.  Pe3zonamnc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHMdeckux BojH. [IpoposnbHbie U



HornepeyHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJHBI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BblcoTa TOHa. OTpaxeHue 3Byka. MHdpa3Byk u

yIJIBTPa3BYK.
Hemoncmpayuu.
1. HaGmonenune koneGaHuii Ten MOJ NEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.
Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
Habmroienne BBIHYKICHHBIX KOJI€OaHUI U pe30HaHCA.
PacnipocTpaneHnne npo1oiabHBIX ¥ NONEPEYHBIX BOJIH (Ha MOJAEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W TEpUOJA KOJEOAHMH MaTeMaTUYECKOTO
MasTHUKA.
2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHUM MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoa KojieOaHUM MOJIBEIIEHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHne 3aBUCHMOCTH IEpUOAA KOJIEOaHUH PYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHO/ia KOJIeOaHUI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh TIEpHOJa  KoJieOaHUI
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
Pasznes 10. D1eKTpOMAarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJneKTpoMarHuTHas npupoga cera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOIO
TenedoHa.

Pa3nen 11. CBeToBbIe fIBJICHHUS.

AR O



JlyueBas MOJEJb CBeETa. HUctounuku CBeTa. [IpssmosnHeiHOE
pacnpocTtpaHeHue ceera. 3atMeHus ConHna u Jlynel. Otpaxenune ceta. [nockoe
3epKayio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHHE cBeTa. lCchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonx nyweit B JnumH3e. Onrtuyeckas cucrema (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucrteMa. bim3opykocTh u
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus cBera.

Jemoncmpayuu.

[IpssmonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxxkeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cera.

ONTHYECKUH CBETOBO/I.

Xox mydeil B coOMparonieil JInH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tonmyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mogens riasa.

11. Pa3noxenue 0enoro cBera B CIEKTP.

12. [Tonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMMOCTH yIVIA OTPAKEHHUS CBETOBOIO Jyda OT yrjia
naJeHusl.

2. V3ydeHne xapakTEPUCTUK U300PAKCHUS PEMETA B TUIOCKOM 3EpKaJie.
Uccnenoanne 3aBUCUMOCTH yTila MIPEJIOMIICHHS] CBETOBOIO Jyda OT yria
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

4. TlomyueHue n300pakeHUH C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue POKyCHOTO PacCTOSHUSI U ONITHYECKON CUJIbI cOOUparomieit
JINH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OETIOTO CBETA B CIIEKT.

OnpITHI 110 BOCHPUATHIO IIBETA MPEAMETOB IMPU MX HAOIIOJECHUU 4Yepe3
L[BETOBbIE (PUIIBTPHI.
Pa3znen 12. KBaHTOBbBI€E SIBJICHUS.
Omneitel Pe3epdopna u manerapuas mojenb atroma. Monens aroma bopa.
Hcnyckanue u norniouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

W o N ok e



PanuoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopenb atomHoro sazapa. MW3ortonsl. PaanoakTuBHBIE
npeBpatieHus. [lepuon nonypacnana aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAaCCOBOTO YHUCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPagMOAKTUBHBIX M3JIYyYCHUW Ha KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3JIy4YeHUs U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3ZUPYIOIIHNX U3TYUYECHU.

6. Peructpauus u3nydeHHs] TPUPOTHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CrUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHHE SHEPTHMM YaCTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOrO (PoHA.

IHoBTOPHUTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOAYJb MPEIHA3HAYEH ISl CUCTeMaTU3aluu
U 0000IIeHUs  MPEIMETHOTO  COAEPXKaHUST UM ONbITa  JEATENbHOCTH,
PUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAaKXKe I TTOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy 10 (Qu3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT yUEOHBIN MpeaMerT.

[Ipn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAs! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJAJIEHUEC YMEHUSIMHU OOBACHITH (PU3UUYECKUE
SIBJICHHSI, TPUMEHSS TMOJIyYCHHBIE 3HAHUWA, pelIaTh 3aJa4yd, B TOM YHUCIE
KAUeCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO NESATENBHOCTHBIM XapakTep AAHHOTO pa3fleria peaju3yercs
3a cu€r TOro, 4To OOydYarolluecs BBIMOJHIIOT 3aJaHusi, B KOTOPBIX UM
IIpEeAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusnyeckue sBICHUS B OKPY>KAIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HU;



HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (bHSI/I‘IeCKI/IX HBHGHHﬁ, B TOM
YHUCJIC OJIA IIPOBCPKU THITOTE3 U ITOJIYUYCHUA TCOPCTUICCKUX BBIBOI OB,
OOBSICHSATH Hay4YHBbIC OCHOBBLI HanOoJiee BaKHBIX JIOCTYKCHU U COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HarIpuMcEp, IMMPaKTUICCKOTO UCIIOJIb30BaHMA PA3JIMIHbIX HCTOYHUKOB
OHCPIMKU HAa OCHOBC 3daKOHAa IIPCBpPAIICHUA N COXPAHCHHUA BCCX M3BCCTHBIX BHI0B
OHCPIrun.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaToOB.

B pesynbTare uzydueHus Gu3MKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOi HayKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUUYECKUX MPUHIIMUIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

e - OCO3HAHHME IIEHHOCTH (PM3MYECKOM HAyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJBTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0OBOr0 BOCTIUTAHUSA:

e - aKTMBHOE YyYyacTHM€ B pEHICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alid, ToOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdecCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECCKUX 3HAHUK JUIS PEIICHHUS 3aJad B
o0JlacTH OKpY’Kalollled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uxX

pELICHUS;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBLHON W NPHUPOIHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (HU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTHUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UYECCKUX 00BEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETECHUU HOBBIX (DH3UYCCKUX
3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBS3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpEINy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvaromierocs 0yayT chopMHpOBaHb MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW Qu3ndeckon
3ajau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIECHHUs, BHIOOp HaumbOosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;



BBIPAXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIATh PE3YIbTAaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMUMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIVUBUIYAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh pPOJu, OOCYXJIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOIMNX
TUTSI petiieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1a4u WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAy4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHur GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroOroO.



HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 9 kiiacce npeamMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IMOHATHUSA: CHCTeMa OTcu€ra, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEHHMS, Aedopmarus
(ynpyrasi, mjgacTHuYeckas), TPEHHE, LEHTPOCTPEMUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M IMEpEerpy3ky, LUEHTP TSKECTH, aOCONIOTHO TBEPAOE TEJO,
LHEHTP TSHKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTD,
CHEKTpPbl UCITyCKaHUS U TOIJIOLIEHUs, anb(a, OeTa- U raMma-u3IydeHHUs,
U30TOMBI, SIJIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBWKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABW)KEHHE, KOjeOaTelbHOE ABMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3OkKeHHE OelI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpy’XaroleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B MPHUPOJE:
IPWIKUBBI U OTIUBBI, JBUXKEHUE TU1aHeT COJIHEYHOW CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B IMPHUPOAE, OHOJIOrMYECKOoe ACUCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOI'O M3IY4YEHHH, €CTECTBEHHBIM
PaAMOAaKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PaJMOAKTHUBHOE H3JIyYeHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBUE pPAJUOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), NPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (U3NYECKUX
SIBJICHU;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SBJICHUS, UCIIONb3YS
(¢u3nueckue BeIWYUHBI (CpelHsAsI W MIHOBEHHAas CKOPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIJIoBas



CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIO TMaJeHMs, BEC Tejla, HUMIYJbC Te€la, WMILYJIbC CHJIBI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAS JHEpPrus Tea,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAs YHEPrus CKaTON
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAasg MEXaHW4YecKas >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuH, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTb CBETA, MOKa3aTeslb MPEJIOMJICHUS CPE/ibl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAYCHUS U €IUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPIuU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMUI CYNEPHO3ULIHMH CHJI, NPUHUMI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YHCEI
IOpU SIIEPHBIX PeakUuusax, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (U3MYECKHE MPOLECChl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid INPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBIABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JOTUYECKUX
IaroB € Omnopod Ha 2—-3 U3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHH,
bu3nYeCKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemiaTth pacy€THble 3aJaud (ONMUpAOIIMECs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajIu3a YCJIOBHUS 3aJaud 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIISATh HEJOCTAIOIIME WJIM M30BITOYHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHUS, TPOBOIUTH PACUETHI U
OLICHHWBATh  PEAIUCTUYHOCTh IOJYUYEHHOTO 3HA4YEeHUA (PU3NUECKOU
BEJIMYMHBI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIIOIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IIPOBEPAEMOE IPEANOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOpsAJKa
IIPOBEJICHUSI  UCCIIEIOBAaHMs, JIE€JaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WIIU
¢usnyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPruH, 3aBUCUMOCTb MEpHoAa KOJeOAHWH MpPYKUHHOTO
MasiTHHKa OT MAaccChl Tpy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT



aAMIUTUTYJIBI MAJIBIX KOJICOAHUH, IPSIMOJIMHEHOE PACIIpOCTPAHEHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIIEKTP, M3yUeHHE CBOHCTB M300pa)KEHUS B
TUIOCKOM 3€pKajie M CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMI0OJEHUE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHWs, OMUCBIBATH XOJ  ONBITA W  €r0  PE3yJIbTaThI,
(dbopMyIMpOBaTH BEIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HA4YCHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHS
(M3MepUTEIbHOTO pHbOpa);

NPOBOJNUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[IBIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KOJeOaHU MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUs CBETa OT yrja MaJeHWs W yria MPEeIOMJICHHS OT YIJia
NaJeHNs): T[UIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSTENILHO COOMpAaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTH
bu3nUecKkuX BEIMYMH B BUAC TAOJUIl M TPpaUKOB, NeJaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

NPOBOJNTh KOCBEHHBICE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella MpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOIO MaJeHUusi, KECTKOCTb MPYKUHBI, KOIPPHUIHESHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCTh, 4YacTOTa U
nepuoa  KoieOaHWH MaTeMaTH4ecKoro W TPY)KMHHOTO MAasTHUKOB,
ONTHYECKas Ccuja coOuparome JIMH3bI, paJuoaKTUBHBIN  (DOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CJICIys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUYCHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3ianyaTh OCHOBHBIE NPU3HAKKM M3YyUYEHHBIX (PU3NYECKUX MOJIENeH:
MaTepuaigbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETApHAas MOJENb aroMa, HYKJIOHHas
MOJIe]Ib ATOMHOTO SJIpa;

XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CIUIOMETp, NATYMKH TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHHS, pPaKeTa,



9XOJO0T, OYKH, TMepuckKor, ¢GoToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONIB3YsS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoauMble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/]ad, ONTHYECKHUE CXEMBI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparoLel JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWUTh  WH(OpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU I oOecriedeHrs 6€301acHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBECHHSI B OKPY’KaIOIIEH Cpefie;

OCYIIECTBISATh TMOUCK WHGOpMaMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMOCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh
NyTH OINpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMALUU Ha OCHOBE
UMEIOIINUXCS 3HAHUH M TIOTIOJTHUTEIBLHBIX HCTOYHUKOB,;

WCIIOJIB30BATh TP BBITIOJIHCHUH YUEOHBIX 3aJaHU HAYIHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTepPHUAbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMyu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAITUU M3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS HA OCHOBE
uHOpPMAITMU W3 HECKOJIBKUX HMCTOYHUKOB (PU3UUYECKOTO COJEPIKAHMS,
myOJIUYHO MPEICTABISATh PE3YyIbTAaThl IPOSKTHON HIIA MCCIIEIOBATEIHCKON
NEeSTeNbHOCTH, TPU OTOM TPAMOTHO  HUCIIOJIB30BaTh  M3YUYCHHBIN
NOHATUMHBIA anmapar M3y4yaeMoro pasiaena (U3UKA U CONPOBOXKAAThH
BBICTYIUICHHE Tpe3eHTalel ¢ y4€ToM OcCOOEHHOCTEeH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE



9 KJIACC

KoJsun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4deckoe ABMKEHUE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 Bs3aumozeiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJI€eHUS
4.1 3aKOHBI pacpoOCTPaHEHUS 6 2 bubnmoreka [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
https://m.edsoo.ru/7f41a4a6

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 HYCKATHE T . 4 1 bubmuoreka [JOK
' HOTJIOMICHHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 CTpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 Fnepubie peakiui / https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bH0-00001IA0IMH MOLYJT
IToBTOpeHue u 0000IICHHE
6.1 o pagzﬂ: ca H 9 ) bubmuoreka [JOK
' CONEPH yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



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 IIVTAHUPOBAHUE



9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara u(pposBbIe
Tema ypoka Kourpoasnsie | IlpakTnyeckue A unpp
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
) MexaHn4eckoe JTBUKEHUE. |
MarepuanbHas TOYKa
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmorexa OK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE IPSIMOJIMHENHOE | bubnuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasromepHnoe
4 MPSIMOJIMHEMTHOE IBUYKEHHE. 1
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb
[IpssMonuHenHoOe
5 ABHOYCKOPEHHOE JBUKECHHE 1 bubmorexa HOK
p YCROp ' https://m.edsoo.ru/ff0ad8d4
VYckopenune
CkopocTh IPSIMOJIIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux crkopoctu
JlaGopaTopHnas pabota
"Onpenenenue yCKOpeHus Tesa
P yeKop bu6mmoreka [IOK
7 IIPY PaBHOYCKOPEHHOM 1 1

IBIDKEHUU 110 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adbl18



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

CB00OOHOE ITaJIEHHE TEI.

8 OmnbiTel ["anmnest
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuoreka [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlentpocTpemMuTenbHOe
YCKOpEHUE
1 I1epBb1it 3akoH HbroTOHA. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka LIOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bu6nuorexa [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuorexa [IOK
15 Cuna ynpyroctu. 3axou I'yka httos://m.edSO(])_.[ru/faneca2
16 Pemenne 3amau mo teme «Cuna
YOPYTOCTH
JlaboparopHas paboTa
17 «Onplc)az[e?iHne I:ICS:TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnuorexa [JOK
18 Cuna Tpenus ht‘gps://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubmuorexa [JOK



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

"Onpenenenne ko3P uUineHTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 "3axonst Hpiorona. Cua https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus"
Cuna TSDKeCTH M 3aKOH

2 BCEMHUPHOI'O TATOTCHHUS. bu6nuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koupepennus "JIBuxeHue

2 T€J BOKPYT I'PaBUTAI[MIOHHOTO
uentpa (CosiHeUHasi CUCTEMA).
lanaxtuku"
Pentenue 3anau mo teme "Cuiia

24 TSDKECTH U 3aKOH BCEMUPHOIO bubmorexa OK

" https://m.edsoo.ru/ff0af5f8

TATOTCHUS

)5 [TepBast kocMu4ecKasi CKOPOCTb. bu6mmorexa [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MatepuaabHON
TOYKH. AOGCOTIOTHO TBEPAOE

2% teno. PaBHoBecue TBEpAOTO bubnmnoreka [JOK
TeJa C 3aKPETUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHJIBL.
LlenTp TsxecTn
PaBHOBecue MaTepuaibHON
TOUYKH. AOGCOTIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TCJa C SaerHJIéHHOﬁ OChIO
BpaIlcCHU. MOMEHT CHUJIBL.



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

LlenTp TsxecTn

Pemienue 3amad mo Teme

bubmuoreka [JOK

28 | "Mowen ciutl. LeHTp https://m_edsoo.ru/f0b02bd
TSKECTU
[ToaroToBKa K KOHTPOIBHOMN

29 pabote o Teme "MexaHudeckoe bub6nmorexa IIOK
IBIKeHue. BzaumoneincTaue https://m.edsoo.ru/ff0b0408
ten"

KoHTponbHas pabota 1o teme
30 "MexaHn4ecKoe IBKECHUE. bubmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynec Tena. UMmynsc Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

1 Pemenne 3ama4 mo teme "3akoH bu6mmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHuus

33 "PeakTuBHOE ABUKEHUE B
IPUPOJIE U TEXHUKE"

14 Mexanuyeckasi pabota u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6morexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue padbOThI CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBUKEHUH TeJa 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHSOHTaHBHOﬁ IMOBEPXHOCTU»

CBsI3b 9HEPTUH U pabOTHI.

37
IToreHunanpHas sHEprust
Kunernueckas sHeprus.

38 Teopema 0 KHHETHYECKOM bubmorexa [IOK

p https://m.edsoo.ru/ff0b0c32
SHEPIUHn https://m.edso0.rwITvoleS 2

19 3aKOH COXpaHEHMsI SHEPTUuU B
MEXaHHKE
JlaGopaTopHas pabota

40 «A3 EeHI/IIZ: 3aK(F))Ha COXpaHECHUs bubmorexa HOK

M p https://m.edsoo.ru/ff0b12fe
SHEPTUN»

A1 KonebarenbHoe IBUKEHHE B €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHusl.

42 BruIiHyXIeHHBIE KOJIeOaHUS bubmmorera [TOK

YA ) https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MaremaTudeckui u
TPy KUHHBINA MasTHUKA
Ypok-uccnenoBaHue

44 «3aBUCUMOCTbH IIEpUOJA bubnunorexa [IOK
KOJICOaHHUI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl TPy3a»

45 [IpeBparenue s3HEPrun Ipu
MEXaHUYCCKUX KOJIeOaHMIX
JlaGopaTtopHnast pabota

46 «Onpenenenue 4acToThl U bubmnoreka IIOK

nepuojia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojaedanuit rpysa,
MOJIBELIEHHOTO K HUTH, OT
MAaccChI Tpy3a»

bub6muoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IIOIICPCYHBIC
BOJIHBI

bub6nunoreka I1IOK
https://m.edsoo.ru/ff0Ob21fe

49

Ypoxk-koHpepeHuus
"MexanndecKkue BOJIHEI B
TBEPAOM Teie. CelicMUYecKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AKYCTI/IIICCKI/Iﬁ PE€30HaHC

53

Ypoxk-koHpepeHuus
"VnbpTpa3Byk U HHGPa3BYyK B
MPUPOJIC U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

ITogroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHu4eckue
KoJieOaHus ¥ BOJIHBI"

bu6mroreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabora o teme



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

"3aKOHbBI COXPAHEHUS.
MexaHnueckne KojieOaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJI€.

bu6mmorexa [JOK

56
DNIEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-koHpepenmus "llkana
3JIEKTPOMArHUTHBIX BOJIH.

bubmnoreka IJOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JUISI
COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [IOK
BOJIH C IIOMOIIBI0 MOOWJIEHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U JJINHBI
3JIEKTPOMAarHUTHOW BOJIHBI
DneKTpoMarHuTHas pupoia

61 cBeta. CKOPOCTL CBETa bubnmoreka [JOK

Bera. Ck Tb CBETA.
p . https://m.edsoo.ru/ff0b31d0
BosHOBEBIE CBOICTBA CBETA
Ucrounuku cBera.

6 [IpsimonuneitHOE bubnuoreka [IOK
pacipoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bubnuoreka [IOK

3epkana. Pemienue 3a1a4u Ha

https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPUMCHCHHEC 3aKOHA OTPAXKCHHUA
CBETa

[Ipenomnenne cBera. 3akoH

bubmuoreka [{OK

o4 [IPEJIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHyTpEeHHEE OTpakeHHe

65 cBeTta. Mcronp3oBaHue MojaHOro bu6nuoreka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJAX
JlaGopaTopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJieHus Ha
rpasuue "Bo3ayX-cTekio""
VYpok-koHpepeHus
"Ucnonp30BaHKe MOJIHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBAA3B"

68 JInnazel. OnTrdeckas cuna bubanoreka IIOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odpaxeHuii B bubnuorexa [IOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenue HOKyCHOTO bubnuoreka [IOK
pacCTOSIHUS U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"

71 Ypok-koHbepeHIHs bubnuoreka [IOK

"OnTuyecKue JTNH30BbIE

https://m.edsoo.ru/ff0cOa7e
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https://m.edsoo.ru/ff0b3f2c
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npuOopsr"

I'ma3 kak onTU4yeckas cucTema.

bu6mmoreka [JOK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxenne 6emoro cBera B
74 criektp. OnbiTel HeroTOHA. bubnmoreka [JOK
Cl10’)keHHe CIEKTPAIbHBIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcust cBera
JlabopaTtopnast pabota "OnbIThI
10 pa3JI0kKEHUIO OEJIoro CBeTa B
75 CIIEKTpP ¥ BOCIPHUATHIO LIBETA bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0c0e2a
IPEIMETOB MPU X HAOIIOIEHUU
4yepe3 1BETOBbIE (UIBTPHI"
Ypok-nipaktukym "BoiHoBbIE
76 CBOICTBa cBeTa: JAucHnepcus,
uHTepdepeHus u quppaxaus”
77 Omnsitel Pesepdopna u bubnnorexa [JOK
IUIaHETapHAas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
79 cBeTa aromMmoM. KBaHTHI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JIunelyaTele CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnunorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUJIBI nommorexa 11

https://m.edsoo.ru/ff0c1672
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Crtpoenue aTOMHOTO siIpa.

bu6morexa [JOK

82
Hyxknonnas Mogenb https://m.edsoo.ru/ff0c18ac
23 PaagnoaktuBHBIE TPEBpALLICHHUS. bubnunorexa [JOK
M3oTtonsl https://m.edsoo.ru/ff0clal4
Pemenue 3amau o teme: Eub 110K
nonroreka
84 "PagmoakTrBHbIE
" https://m.edsoo.ru/ff0c1b4a
MpeBpallCHUs
85 Ilepuon nomypacmnana
VYpok-koHpepeHuus
bubnunorexa [JOK
86 "PagnoaKkTUBHbBIE U3ITYUYEHUS B . 1
HPUPOJIE, MEIHIHE, TEXHIKe" https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bubmuorexa [JOK
87 COXpaHEHUs 3apsiI0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE
OHeprus CBS3U aTOMHBIX SIED.
28 CBs13b Macchl U SHEPTUH bubmuorexa [JOK
Pemenue 3agau o reme https://m.edsoo.ru/ff0c1d7a
" nepusble peakuun”
29 [IpomexyTodHast aTTecTarus
TectupoBanue
Peakuuu cunres3a u neneHus Bi6 OK
nonrorTeka
90 anep. UcTounuky sHepruun 1
C .. https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
Ypok-konpepenmus "AnepHas
91 sHepreTuka. JlencTeus
PaIuOaKTUBHBIX U3TyUYECHUN Ha
JKUBbIE OpraHU3MbI"
92 [ToaroroBka Kk KOHTPOJIBHOU bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c2126
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pabore 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"

https://m.edsoo.ru/ff0c223e

KonTponbhas padota no teme
"DJIEKTPOMarHuTHOE TOJIE.

93
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanTosBrie aBieHus"
[ToBTOpenue, o6oOIICHNE.
94 JIaGopaTopHbie pabdOTHI 1O bubmorexa LIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopneiictBue Ten
[ToBTOpenue, oboOIICHNE.

95 Pemenue pacueTHbIX U bubnuoreka [IOK
KaueCTBEHHBIX 3a7a4 10 TeME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpenue, o6oOIIeHNE.

96 Pewienne pacyeTHbIX U bubnuorexa [IOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraTenei'”

[ToBTOpEeHUE, 0000IIEHNE.

97 Pewienne pacyeTHbIX U bubnuorexa LIOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHoOBOK"

[ToBTOpEeHME, 000OIICHHE.
98 JIaGopatopHble pabOTEI 1O bubmmorexa TIOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SABJICHUS
[ToBTOpenue, o6o0IIEeHNE.
bu6aunoreka IIOK
99 Pabora ¢ TekcTamMu Mo TeEME

"3aKOHBI COXpaHEHUs B

https://m.edsoo.ru/ff0c2d6a
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Mmexanuke"

100

[ToBTOpenue, oboOIIEHNE.
Pabora ¢ Tekcramu 1o TemMe
"Konebauus 1 BOJIHBL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ TekcTamu 1o TeMe
"CBeTOBBIE ABlIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpeHue, 0600IICHHE.
Pabora ¢ Texcramu o TeMe

"KBanToBas u sinepHas ¢puszuka'

OBIIEE KOJIMYECTBO YACOB 10

[TPOTPAMME

102

27
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI0 0011er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasiinyaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCK06 SBJICHUC

1.3

pacro3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpE, B TOM 4ucile (U3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM IEPEBOAUTH MPAKTHUUYECKYIO 3a7ayy B y4eOHYIO, BBIJEIATh

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh W3yYEHHBIC CBOWCTBA TeI M (PU3MUECKUE SBICHUS,
UCIIONB3Yysl (pU3MUECKHe BEJIUYUHBI, MPH OMNHUCAHUU MPABHIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBbIX  BEJIWYHH,
0003HaUYECHUS U SIUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (GOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (DU3MUECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpa@UKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUYECKUE SIBICHUS U IPOLECCHI,
UCIOJIb3Ysl HW3YYECHHBIC 3aKOHBI, IIPH OJTOM [JaBaTb CIIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHa U 3alMChIBaTh €ro  MaTeMaTU4YeCKOoe

BBIpa)KCHUE

1.6

OOBACHATH (hPU3MYECKUE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BbCHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 U3YyYEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3ajaud (ONMMpAroUIUecss Ha cUCTeMy u3 2 — 3




YpaBHEHHUI), WCIONB3YsT 3aKOHBI H  (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJa4d
3allMChIBATh ~KPAaTKO€ YCIOBHE, BBIABISTH HEAOCTAIOIIWE WIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE
JUISL pElIeHUs, MPOBOAUTH PACUYEThl M OLECHUBATH PEATMCTHYHOCTH

TMOJIYUYCHHOT O 3HAaUCHUA (I)I/I3I/IIICCKOI71 BCIIMYHHBI

1.8

PpacIio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PpCIIMTb IIpUd IIOMOIIU
(1)I/I3I/I‘~ICCKI/IX MCTOAOB, UCIIOJIB3Ysd OMHUCAHHUEC HCCICOO0BAHUS, BBIACIATH
IIPOBECPACMOC IMPCAIIOJIOKCHUC, OLCHHMBATL IIPABUIIBHOCTL IIOPAJIKA
MMPOBCACHHA HCCIICAOBAaHWA, [ACJIaTb BbIBOJAbI, HWHTCPIPCTUPOBATH

PE3yJIbTAThI Ha6HIO,I[eHI/II>'I U OIIBITOB

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SBICHUN WU
(U3NYECKUX CBOMCTB TEJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBAaHUS, OMUCHIBATH XOJ OMBITa U €ro

pe3yabTaThl, HOPMYITUPOBATH BBIBOJIBI

1.10

NPOBOJIUTH TPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHMH,
OIIpeeIsisl CpeJHee 3HaueHHWe H3MepsieMO BennduHbl ((POKycHOe
paccrosiHue coOuparomeil JMH3bI), 00OCHOBBIBATH BBIOOP cIloc00a

U3MEPEeHUS (M3MEPUTEITHHOTO PUOopa)

MIPOBOANUTH HCCIIEJOBAHHE 3aBUCHUMOCTEH (M3MYECKHUX BEJTUYHUH C
HCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHHUH: IUIAHUPOBATh MCCIIEN0BAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUpPOBATH pE3yJIbTAThI
MOJyYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEJIWYMH B BUAE TaOIUIU

Fpa(l)I/IKOB, JCJIaTb BBIBOAKBI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIMYMH:
IUTAHUPOBATh U3MEPEHUs], COOMpaTh 3KCIEPHUMEHTAIbHYI0 YCTaHOBKY
U BBINOJHATH W3MEPEHHs, CleAys NPEIIOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJU3UPOBATH IIOTYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

J1ab0paTOPHBIM 000PYTIOBAHUEM

1.14

pa3nuyaTh OCHOBHbBIE NPU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JINH34a, IJIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJECJIb aTOMHOI'0 Aapa




1.15

XapaKTepu30BaTh MPUHLUIBI JOEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBax (U3MUECKUX SBICHUM UM HEOOXOAUMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMBl U  CXCMaTUYHBIE PUCYHKH H3YyYECHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB "
TEXHOJIOTHYECKUX IPOLECCOB IPH PEIIEHUH Y4eOHO-MPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul OCTPOCHUS U300paKEHUH B TNIOCKOM

3epKajie ¥ coouparomieil TmH3e

1.17

IPUBOAUTH TNpHUMEPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHON
KU3HM U1 obecriedeHuss Oe30IacHOCTH TMpu  OOpalleHuu ¢
puOOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[€HI/I${ HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B Oprma}omeﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MHPOPMALUHU (PU3NUECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATeNbHO (OpMyTupysi TOMCKOBBIM  3ampoc,
HaXOOUTb IIyTH  OINpPEAEIEHUS  JOCTOBEPHOCTH  IIOJIy4EHHOH
uHpOpPMAllMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOTOJIHUTEIBHBIX

UCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPHU  BBHIMNOJHEHUM YYEOHBIX 3aJaHU  HAay4HO-
MOMYJIIPHYIO JIUTEPaTypy (PU3UYECKOTO COJEepXkKaHUs, CIpPaBOYHBIE
MaTepuanbl, pecypchl cetu MHTepHeT; Bnaaerb npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3aaBaThb CO6CTB€HHI)IG IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha
OcHOBe WH(pOpPMAIUU M3 HECKOIBKUX HCTOYHHKOB (PH3UYECKOTO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
HCCIEAOBATENIbCKOM ~ JEATEIBbHOCTH,  HpH  3TOM  I'PaMOTHO
HCMOJIb30BAaTh N3YUYEHHbBI MOHATUWHBIA anmapaTr U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpE3eHTAlMed C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SI3aHHOCTH B IPYIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA

HCI;'ICTBI/IP'I 1 KOPPCKTUPOBATL €0, aAICKBATHO OLICHNBATb COOCTBEHHBIN




BKJIaJA B JACATCIBHOCTL TIPYIIIBI, BBICTpaWBATb KOMMYHHKATHBHOC

B3aHMOﬂCﬁCTBHe, MPOABJIAA TOTOBHOCTH pa3pCllaTb KOH(bHHKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KIIACC
Kon
Kox anemenra IIpoBepsieMble 371€MEHTHI COAECPHKAHUS
paszaena
MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe aBrKeHue. MarepuanbHas — TOYKA.

81 Cucrema orcuéra

8.2 OTHOCHUTEILHOCTE MEXaHUYECKOTO IBMKECHUA

8.3 PaBHOMEpHOE IPSAMOIIMHEMHOE JBUKEHNE
##Par###HepaBHOMEpHOE TPSIMOJIMHEWHOE JBUKEHUE.

8.4 CpenHdAss W  MIHOBEHHas CKOpPOCTb Tejla  IIpU
HEPABHOMEPHOM JBUKEHUU
YckopeHnue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8-> JIBIDKEHUE

8.6 #H##Par###CBoOoqHOe manenne. OneITh [ anuies
#H##Par##HPaBHOMEpHOE JBI)KEHUE II0 OKPY>KHOCTH.

8 8.7 Ilepuon m uactora oOpamieHus. JIuHeliHas MU yryoBas

ckopocTH. LleHTpocTpeMuTeNnbHOE yCKOpEHne

8.8 ITepBsb1it 3ak0oH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetunii 3akon HeroToHa

8.11 HHHPar###] [puHIMI Cynepro3uIuy CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka
#iHParf##Cunna TpeHMs: CWiIa TPEHUS CKOJIBbKEHUS,

513 CUJia TPEHUs IIOKOS, IpyTrue BUbI TPEHUs
#HHPar###Cuna  TSDKECTU W 3aKOH ~ BCEMHUPHOTO

.14 TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs

%15 [Bmxenne  miaHer  Bokpyr  Comnuma.  IlepBas

KocMu4eckasi ckopocTb. HeBecoMocTs 1 eperpysku




PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE

8.16
TEJ0
817 HiHPar###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
' 0CbI0 BpameHus. MomeHT cuibl. LlenTp Tsxectn
8.18 Nmnynec Tena. MI3mMenenue ummynbca. IMIynibe cuiib
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHParf##PeakTUBHOE NBU)KEHUE
8.21 Mexanuyeckasi paboTa U MOIITHOCTh
82 PaGota cun Tsxkectu, ynpyroctd, TpeHusa. CBs3b
' SHEPruu U paboThl
823 [loreHunanbHass d3Heprus Tena, MOJHATOTO  HaJ
' MIOBEPXHOCTBIO 3eMJIH
8.24 [ToTeHimanbHas SHEPTUsl CHKATOM MPYKUHBI
825 #H##Par##H#Kunernueckas  sHeprua.  Teopema o
. KMHETUYECKOU dJHEPIUU
8.26 HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON DHEPIUU
[TpakTuyeckue paboTHI:
OmpeneneHnue CpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenrue yCKOpeHHUsl Tela MpU PaBHOYCKOPEHHOM
JBHKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bl: €CAM MPU PABHOYCKOPEHHOM
g 27 JBIDKEHUM 0€3 HayalbHOM CKOPOCTH IYTH OTHOCSTCS

KaK psAa HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
NPOMEXYTKH BPEMEHH OJJHHAKOBBHI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS
OT CWIbl HOpPMaJbHOro pasieHus. OmnpeneneHue
kodpdunueHTa TpeHHs CKonbkeHus. OmnpeneneHue
KECTKOCTH MpyxHuHbL. OrnpeneneHue padbOThl CHIIBI
TPEHUSI TPU PABHOMEPHOM JIBIDKEHHHM Tela II0
rOpU30HTaNBHON mNoBepxHOcTU. OmnpeneneHue padoOThI

CWIBl  yOPYrOCTM  IpH  NOABEME  Ipy3a  C




HUCITIOJIB30BaHHEM HEIIOABMKHOI'O u IIOABHXKHOI'O

OJIOKOB

®duznuueckue SBICHUS B npupoJe: MpujirnBbl U OTJIIUBELI,

8.28 nBukeHue 1uiaHeT COJIHEYHOM CHCTEMBbl, PEaKTHBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
820 Texnudyeckne  ycTpoicTBa:  CHHIOMETp, JaTYUKU

I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHMA 11 BOJIHBI

9.1

KonebarenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKH

Kosie0aHui: Iepro, 4acToTa, aMIUIUTYAa

9.2

Marematnueckuit u NIPYKUHHBIN MasITHUKHU.

HpeBpameHI/Ie SHECPTHUHU Mpu KoJIe0aTeIbHOM JABHMKCHHHN

9.3

3aryxawomue kojebaHusa. BboiHyXIeHHBIE KojeOaHUs.

Pe3onanc

94

Mexanunueckre BOJHEL CBOIicTBAa MEXaHUYECKUX BOJIH.
[IpononbHBIE W TIONIEpEYHbIE BOJHBI. [[JTMHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHUsl. MexaHU4eCKre BOJIHBI B

TBépI[OM TCIIC, celicMUUYeCKHEe BOJHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk u yIbTpasByk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuojga  KoseOaHui
MaTEeMaTHIECKOTO MasTHUKA.

OmnpeneneHue 4acToThl W Iepuoja  KosnebGaHui
NPY>XKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoJjeOaHHi
MOJBEMIEHHOTO K HHTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoJjeOaHHi
NPY)XKHHHOTO MasTHHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTHU nepuoja KoJieOaHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npy>xuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

®duznyeckue SBICHUS B npupoac: BOCIPHUATHUC 3BYKOB

JKUBOTHBIMH, 3€MJICTPACEHUE, CEHCMHYECKHE BOJIHBI,




LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BHGKTpOMaFHI/ITHOG IIOJIC. 9HCKTpOM3FHHTHBIC BOJIHBI.

101 CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHuTHBIX BOJIH
103 OnexTpoMariuTHas npupoja cera. CKOpOCTh CBeTa.
' BonHoBEBIE cBOMICTBA CBETa
0 [TpakTuueckue padbOTHI:
10.4 W3yuyeHne CBOWCTB  DIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TesteoHa
dusuueckue SBICHUS B IPUPOAE: OHOJIOrMYEcKoe
10.5 JICUCTBUE BUJIIMOTO, YIBTPaQHOIETOBOTO u
PEHTTEHOBCKOTO U3JTy4eHHM
10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBS3HU
CBETOBBIE SBJIEHUA
11.1 JlyuyeBast moznensb cBera. ICTOUHMKH cBETa
11.2 [IpsamonnHEHOE pacIpOCTPaHEHNE CBETA
113 Otpaxenue cBera. [Imockoe 3epkaiio. 3aK0OH OTpaKEHUS
' cBeTa
114 [Ipenomnienne cBera. 3aKOH MPEIOMIICHUS CBeTa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop tydent B 1uH3e
11 116 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKona
117 I'maz xak onruyeckas cucrema. biauzopykocts u
. JAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B criektp. OnbiTel HproTOHA.

CrnoxeHue CeKTpalIbHBIX IIBETOB. J(ucmnepcus cBeta

11.9

[TpakTrueckue padbOTHI:
#H#HPar###ccnienoBanne 3aBUCUMOCTH yria

OTPAXKCHUA CBETOBOTO JIyda OT yTIJia MaACHUA.




H#HParH##l3yuene  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B IJIOCKOM 3epKajie.

#HiHPart##lccnenoBanue 3aBUCHUMOCTH yria
IPEJIOMJIEHUSI CBETOBOIO Jiyya OT YIJla HaJeHus Ha
TPaHHIIEe «BO3IYX — CTEKIIO».

#i#Par#t# lonyuenne  nM300pakeHUl €  MMOMOIIBIO
COOMPAIOIIEH JTNH3HI.

#i#Par#Ht#Onpenenenne  (QOKyCHOTO PpacCTOSHUS U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.
HH#HPar#H##ONBITEL IO  pa3NIoKEHUIO Oelloro cBeTa B
CTIEKTP.

HH#HPar###ONBITBl 0 BOCIPUATHIO IBETa IPEAMETOB

npY UX HAOJTIOIEHUH Yepe3 IIBETOBbIC (DMITBTPHI

11.10

du3nyeckue SBICHUS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBCTa TCJI, OINTHYCCKHC SBJICHHUA B aTMOC(i)Cpe

(uBet HeOa, pedpakuus, paayra, MUPax)

11.11

Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

q)OToannapaT, OIITHYECCKHUE CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA

11 Omeitel Pezepdopna u mmaHeTapHas MOJENb aToMma.
. Mogens aroma bopa

122 Hcnyckanve u morjioiieHue cBera aToMoM. KBaHTBHI
' JInHelyaTeie CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IydeHHs

124 Crpoenune aromHoro sapa. HykmonHas Monenb
' aTOMHOTO siipa. M3oTonsl

125 PannoaktuBubie mnpeBpamienus. [lepuon mnomypacnana
' aTOMHBIX SIIEP

126 SnepHple peaknyy. 3aKOHBI COXpPaHEHMs 3aps0BOTO U
' MaccoOBOI0 YHCE

12.7 DHeprus CBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

18 Peakuuu cunresa u nenenus saep. Mctounuku sHepruu
' ComHa u 3B€31

12.9 SAnepnas osHepretuka. JledicTBUE  paaMOaKTHUBHBIX




I/ISJIy‘IGHI/II)’I Ha )XHUBBIC OPraHU3Mbl

[IpakTuueckue padbOTHI:

Ha6J'H-OI[eHI/IC CIJIOIIHBIX M JIMHEMYATBIX CIICKTPOB

U3ITyYEHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI
110 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenue paauoakTuBHOTO (oHa
®uznueckre SBICHUS B MPUPOJAE: €CTECTBEHHBIN
pasavoaKTUBHBIN ¢om, KOCMHUYECKHE TyuH,
12.11 pPaaOaKTUBHOE U3JIyYEHHUE TPUPOJHBIX MHUHEPAJIOB,
JICHCTBHE DPAJAMOAKTUBHBIX M3JIy4YCHHH HA OPraHu3M
YeJI0BeKa
112 TexHuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHIUBUYaJIbHBIN JO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYyYHOM  KapTHHE  MHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM TNPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE NMPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
YMEHHE paziinyaTh SBJICHUS M0 OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

Bnagenue ocHOBaMM MNOHSATHWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJI30BaHUE WX JIJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3YS (PU3HUECKUEC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBWJI OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HUECKUX
SIBJICHUIA:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYHNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIEAOBAHWE 10  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, ENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3MuUecKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJb aTOMHOTO si/ipa) M yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMeHune oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUYEeHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPAaTKOE YCJIOBHE 3a/lauH,
BEISIBIIATE  HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0X0/UMBIE Ui €€ pelIeHHUs, UCTIOIb30BaTh CIPABOYHbIC JAAHHBIE,
MPOBOJIUTH PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH ITOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEIIEHUH 3a7auu

VYmenue XapaKTCpHU30BaTbh IPUHIUIIbLI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB IO UX OIMMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucCnonap30BaTh 3HaHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHON KM3HM s oOecrieuyeHuss O€30MaCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ THpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJICHHUS B OKpYXKAaloIIed cpene; MOHMMAaHUE
HEOO0XOUMOCTH IMPUMEHEHHs] JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHAaJIbHOI'O IMPUPOAO0IIOJIb30BaAHUS

11

OneIT TOWMCKa, TPeoOpa3oBaHUsT M TMPEJACTaBICHUS HH(DOpMAIH
(U3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MHGpOpMAMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONIOJIHUTENBHBIX ~ HMCTOYHUKOB;  YMEHHWE  MUCIOJB30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUi Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COJCPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYyI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE IMMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAITUHU 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

MEXAHWYECKUE ABJIEHNA

1.1

Mexannyeckoe aBwKeHune. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENBHOCTh JABHIKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHss ckopocTs. DopMyna st

1.2 BBIUMCJICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MpsSMONMHENHHOE NBHKEHHE. 3aBUCUMOCTb KOOPJAUHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
L3 x(1)=x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHM [Jsi TMPOCKIMH CKOPOCTH, TMPOCKIUU
NepeMenIeHus, IyTH, KOOpPAMHATBI IPU PABHOMEPHOM IPSIMOJIMHEHMHOM
JBUKCHHUH
3aBUCHMOCTh KOOpJAWHATHI Tela OT BPEMEHH B CiIy4yae pPaBHOYCKOPEHHOTO
prIMOJ’II/IHeI\/'IHOFO ABUXKCHUA:
EQ
Sf)=vy #f+a,* 3
@opMyibl I HNPOCKLUUU IEPEMEIIEHUs, INPOCKIHH CKOPOCTH U IPOECKIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
1.4 O=v,, -t £
. S,\‘ I, _EJOI Tﬂ.‘_ T-
U.\'(f) =Upy T8 -1,
a (f)=canst,
UIT- = Uir- = 3'{"151'
I'paduku 3aBHCHUMOCTM OT BpeMEHHM il NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIMU TMepeMEeIleHUs], KOOPAUHATHl TMPU PABHOYCKOPEHHOM
prlMOJ’IHHGﬁHOM ABUXKCHUHN
CBoOoanoe manenue. GopMyJibl, OMUCHIBAIOIINE CBOOOAHOE MAaJIEHUE Tea IO
1.5 BEepPTHKANU (JABIKEHHE TeJla BHHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emin). ['padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,




OPOEKLUH CKOPOCTH M KOOPJAMHATHI TNpH CBOOOJHOM TAaJE€HUU Tela II0

BCPTUKAIA

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHUS Tella IO OKpYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna i BBIUUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYXKHOCTH U TEPUOJ
oOpareHus:

2nR

: g

LentpocTtpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOTO

yckopenusi. Dopmyra 1Sl BBIYUCICHUS YCKOPEHUS:

1.7

Macca. ITnotHocTh BemecTBa. @opmyJia Jijisl BBIYUCICHUS IIJIOTHOCTH:

1.8

Cuna — BCKTOpHAA (1)I/I3I/I‘ICCK8.}I BeanunHa. CIOXKCHHUE CUTl

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHH TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleP’I Ha

TCII0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fygi=-Fy

1.12

TpeHI/Ie TIOKOs U TPCHUC CKOJILKCHUS. CDOpMy.TIa I BBIYUCIICHUA MOAYJIST CHUIIBL

TPEHUA CKOJIbXKCHUSA!




F_=u-N

1.13

Hedopmanus Tenma. Ymnpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMUPHOI'O TATOTCHUA:

My -MA
F:G.=—_‘"

I’
Cua TspKecTd. Y CKOpeHHe CBOOOTHOTO TTaICHMS.

dopmyia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H nmoBepxHocTH 3emiu: F = mg.
JiBmxenue rianet Bokpyr Coinnua. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, 0, =const

PeakTuBHOE JBMXEHUE

1.17

Mexannueckas pabota. @opmyna aisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJIICHU A

KUHETUYECKOMH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUH TCJia, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIuUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON JHEPTrUU B OTCYTCTBUE CWII TpeHus: £ = const.
[IpeBpamieHre MEXaHMUECKOW SHEPTUH NPY HAJTUYHMH CUJIBI TPEHHUS.
[IpocTble MEXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MomenT cunsi: M - FL
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MoxBwxHbIM 1 HenoABWXKHBIN 010ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIA.
®opmyia sl BBIYUCICHUS 1aBJIeHUs TBEPIOTO Tea:
-
P="&
191 JlaBnenue raza. ATMochepHoe JaBlieHHE.
' ['mppocratnueckoe 1aBjI€HUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIEHUS JaBI€HNUS BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHUCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue maBanus Teia. [lnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC




1.24

Mexannueckue konebaHus. AMIUIMTYAa, NEPUON M dYacToTa KojeOaHUH.

dopmyia, CBSI3bIBAIOLIAs YACTOTY U NEPUO/ KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv m0pu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/Ie KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh U BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pDaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ipakmuuyeckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKHUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa Koyie0aHWI MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEepHoAa
Kosie0aHUI NpPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 HA phIyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO HEMOJBMKHOTO
6J10Ka; pabOTHI CHIIbI YIIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeNla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXXUHE, OT CTENECHU
nedopmaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yrila HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, NEpHOAA
KoJIe0aHU MPYXUHHOTO MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHUE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOHM M HEXHBOW NPUPOAE, AEHCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, TMPWIHMBBI W OTJIMBBI, JABWIXCHUC IIJIAHCT ConneyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(i)epHOFO JAaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KHBOTHBIMH, 3EMJICTPACCHUC, ceficMHUUecKue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKU IIO0JIOKCHHUA, PACCTOAHUSA U
YCKOpPpCHUA, AUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYar, MOABIDKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIuMecs: COoCcybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BeniecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena

25 JBmwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temneparypoit. bpoynoBckoe aBmxenue, nuddysus

2.3 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS

2.4 TeroBoe pacuiipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

6 Buytpennss sHeprus. PabGora u Teruionepenauya Kak CrocoObl H3MEHEHHS

' BHYTPEHHEHN HEPruu

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHs] PHEPIMM B TEIIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
OanaHca:

2.9

0 +Q,+..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wu kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW JSHEpruu IIpU

IJIaBJICHUU U KpUCTAJIJIN3AallN. VY aenpHas TemioTa MIaBICHMS:

2.12 us
T om
BuyTpeHHss dHEprus cropanys TOIUIMBA. Y AeJIbHAS TEIUIOTa CrOPaHUs TOIUIMBA:
2.13 q=0/m
2.14 [punuuns! padots! Temnosbix aurareneii. KI1/[ rerioBoro asuraresns
IIpakmuueckue pabomoi
W3mepenue ynenbHON TENIOEMKOCTH METAUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeTbhiM LMJIMHAPOM, IOCJE OMYyCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHOW TEIIOTHI
IiaBjieHuss Jipga. MccinenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pas3IMYHBIX YCIIOBUSX; SIBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbL; poIecca UCTIapEHUs
Qusuueckue A61eHUA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B IpUpoae, muiinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onexktpuszanus Tei. J[Ba BUaa 3JeKTPpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpskx€HHoCTh anekTpudeckoro mnons. IIpuHnun
' CYNEPIO3ULMH MIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
3 Hocurenu »snexrtpudecknx 3apsaoB. JleHCTBHE JIIEKTPUYECKOro IO Ha
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosIHHBIN AneKTpUYeCKuil TOK. JlelcTBUsA 3iekTpruueckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A4/4

DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE IJIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHNE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbiT Opcrena. MarHuTHoe TMoJie MOPSIMOTO MPOBOJHUKA C TOKOM. JIMHHUM
MarHUTHOW MHIYKIIHH
313 MargutHoe 1oOJIE IIOCTOSHHOIO Mar"ura. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5ekTpoMarauTHOM nHayKIMu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
W3mepenue  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, JaMroyka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTI'O HAIIPAKCHHA IMPU IOCICAOBATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBuWJia IJId CHJIBI SBJICKTPUYCCKOIO TOKa IIpU

napajuleIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMid, Apeid MOI0CoB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, pPEOCTart,
CUETYMK  DJIGKTPUYECKOM  HSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeJbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEOXPAHUTENH, SJICKTPOMArHuT, OSJIEKTPOJBUTATENb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsmonnHeiHOE paclIpOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ilpakmuueckue pabomwl
##HtPar###l13mepeHrne ONTHYECKON CHIIbI coOuparomeld JUH3bI;, (OKYCHOTO
paccTosiHUs COOMpAIOIIEH JIMH3HI (IT0 CBOMCTBY pPaBeHCTBA pa3MEpOB IpeaAMETa U
n300paXkeHusl, KOTrJa MpeAMET PacIoyOKeH B JBOMHOM (oOKyce), MmoKazarems
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne cBOMCTBA M300pa)KEHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomield JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MHpPeJOMJICHUS CBETOBOIO Jiyya OT YIJIa MaJeHusl Ha
IPaHULE «BO3yX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHel, 1Bera Ten,
‘ ONITHYECKHUE SBJIEHUS B atmMocepe (1BeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa o paccessHuto anbda-gactuu. [lnanerapuas moaens atoma

4.3 CocraB atroMHOTO sigpa. M3oTormb!

4.4 [Tepuoa nmonypacmnajga aTOMHBIX siA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3IIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJlMOaKTHUBHBIX U3TYYCHUN Ha OPraHu3M YeJOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUYaJIbHbBIN T03UMETpP, Kamepa

BI/IHBCOHa, AACpHad SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka: 9-i1 knacc: 0a30BBIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, epepadboTaHHOE
[leppikun U.M., I'ytauk E.M., UBanoB A.U. u 1p. AxkiironepHoe 00111eCTBO
«M3natenbctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETHU

UHTEPHET

®IrAQY BO “locyaapCTBEHHbIN YHUBEPCUTET NpocBeLLeHnsa”
000 “CBEPOBPA30OBAHNE

rTAOY BO MIy

000 “AKnacc”

OO0 “OK3AMEH-MEOWA”

000 “ANCMAPT”

AO “UspaTenbcTBO “[NpocBeweHne”
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