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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKCHHWI W TpeOOBAaHWU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYArONIUXCS M OPTaHU3alldi0 H3yYCHHUS
GU3MKKM HA JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKEe YYHUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl 10 Y4EOHOMY TIPEIMETY.

®dusrka SBISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruei, acTpoHoMued u ¢GU3NIECKON
reorpadueii, BHOCHUT BKJAQJ B €CTCCTBCHHO-HAYYHYIO KapTHHY MHpA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B



oOpa3oBaTenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHBIE  00111€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadpst 2019 r. Ne [1K-4BH).

Henau nzyyenus Gpu3nKu:

npuoOpeTeHne HUHTepeca W CTPEeMJICHHS OOy4Jalolmuxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHU U (HOpMUpPOBAHHE
UCCJIEJOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUsI KakK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMupoOBaHrE TPEICTABICHUNA O POIU (UUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TUX Lienied mporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpUOOpPETECHUE 3HAHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DM3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alad ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHpOpMaIend (HU3UIECKOTO COJEPIKAHMS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HaKOMCTBO €O chepamu podhecCHOHATEHON AESITETFHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MIECKON HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanus otTBoguTca B 9 kmacce — 102 wyaca (3 dyaca B HeJemo).



COJEPKXAHUE OBYUEHUA
9 KIIACC

Paznen 1. Mexannuyeckue siBJICHUS.

Mexannueckoe JOBWKeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBr>keHue. HepaBHOMepHOE mpsiMOIMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb Teja IPpU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsimonmHeiiHOe nBmxkeHue. CBoOOHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproTtoHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHUJia
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOMl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynbec Tena. M3menenne mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMIyJibCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOIHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPrUs CxKATOM NMPpYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
2. CpaBHEHUE TyT€d W TPACKTOPUM ABUKEHUA OJHOTO U TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
4. HccnenoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



8.
9.

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

HaOnronenne MexaHu4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl T€Jla U JICUCTBYIOIIEH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

HN3MeHeHne Beca Tena mpyu yCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MMPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
HaOmnronenue peakTUBHOTO JBUXKECHUSL.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUM TEJIA MO I HUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JaJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIN TEIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBIMKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHONU CKOPOCTU IyTH OTHOCSTCS KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue kKodpdureHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYrOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOJIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3ydeHnne 3aKkoHa COXpaHEHHS YHEPTUH.

Paszngen 2. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHHKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOnronenue konebGaHMii Ten MOJ JEHCTBUEM CHIIBI TSDKECTU U CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAECHHBIX KOJIEOaHUI U PE30HAHCA.
PacnpocTpaneHne npo10bHBIX U HONEPEYHBIX BOJIH (HA MOJIEIN).
Habmro1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTUYECKHI pPE30HAHC.

AN

Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHve 4YacTOThl M MEpUOJa KOJeOaHUW MaTeMaTHYECKOro
MasiTHUKA.
2. OmnpeneneHue 4acToOThl U EPUOJIa KOJEOAHUI NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepUoa KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH TEpUOaa KOJEOAHWI rpy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Tepuoja  KoJjieOaHU
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3amMepenue ycKopeHusi CBOOOHOTO MaJIeHUS.
Pa3zgea 3. DjeKTpOMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.
Hemoncmpauyuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydyeHue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.

Pa3znen 4. CBeToBbIE SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounumkm — ceera.  [IpsamosmmuenHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus ceera.

Jemoncmpayuu.

[IpssMonMHEWHOE pacpOCTPAaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon ydeit B coOuparoreit JIMHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHut ¢ MOMOIIIBIO JIMH3.

A S A Rl e

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mojens riaza.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. IlosmydyeHnue 0enoro cBeTa Npu CI0KEHUU CBETA PA3HbIX 1IBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanre 3aBUCHUMOCTH yTIJla OTPAKEHHSI CBETOBOTO Jiyda OT yIJia
naJICHUs.

2. V3ydeHne xapaKkTepUCTHK M300paKEHHSI MPEMETa B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOIO JIy4ya OT yTJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.

4. TlomyueHue M300paKEHUH C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenenune (pOKyCHOTO pacCTOSHHUS U ONTUYECKOM CHIIBI COOMpaAroNIei

JINH3BI.



6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.
7. ONBITBl [0 BOCHPUATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
L[BETOBBIC (PUIIBTPBHI.

Pa3nena 5. KBanroBble siBJICHHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NnoromeHne ceera atroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp BoAopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

A T e

Jlabopamopuvie pabomul u onvimel.

1. HaGmroneHue CIUTONIHBIX U THHEHYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccnemoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTUIBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAONINH MOYJIh IPETHA3HAYCH JIJISI CHCTEMAaTH3aIu!
u  0000IIeHUsT MPEIMETHOrO  COACPKAHWUSA W ONbITa  JEATEIIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYIAapCTBEHHOMY »JK3aMeHy T0 (u3uKe s 0O0ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBII IpEAMET.

[Ipu M3y4eHUN JAHHOTO MOJYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BHIBI
JeATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS AOCTIKEHUE MPEAMETHBIX U
METAINPEAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  00ydeHHus, (GOpPMHPYETCs
CCTECTBEHHOHAyYHass TPAaMOTHOCTh. OCBOCHHE HAyYHBIX METOIOB HCCJICIOBAHHMS
SBJICHMA TIPUPOABI M TEXHUKHW, OBJAJCHUE YMEHUSMH OOBICHATH (pu3nyeckue



ABJICHUS, NPUMEHsS II0JyYEHHBIE 3HAHWs, pemarb 3axadd, B TOM YHCIE
KA4E€CTBEHHBIE U OKCIICPUMEHTAJILHBIE.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOI'O paszeliia peaau3yercs
3a cuér TOro, 4yrto OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIECIOBAHUS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOOB;

OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJE€€ BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCIIOJIb30BAaHUS PA3JIUYHBIX UICTOYUHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX U ITPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ybTaToB.

B pesynbprare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B

qacCTH.

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKoi HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUI (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JESATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUYECKOM HAayKd KaK MOIIHOTO HWHCTPYMEHTa
MO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXXKHEWILIEH COCTAaBJISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS W  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro obOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHME CBOEro IpaBa Ha
OIIMOKY U TAaKOI'o e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:



e — AKTMBHOE Yy4YacTHE€ B PCIICHUM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJIOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM YHCIC U (DU3NUYECKHUX
3HaHUM;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JIacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OILIGHKH HX
BO3MOXKHBIX TTOCIIECJICTBUI JIJI1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IMOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHECHUU HCCIICIOBAHUN U
POEKTOB (DM3UYCCKOM HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaAKTHUYECKYIO
JIEATEIILHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — O0co3HaHME NePUITMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBAThH U BBISABJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIYI0 Cpeny,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUH.

METAINPEAMETHBIE PE3YJIbBTATHI

B pesyabTaTe OCBOCHHMS TpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue a1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS TS
0000IIIEHUS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU W MTPOTUBOPEYHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHMHA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOUPATH CIOCOO pelieHus Y4yeOHOW (U3MUecKoi
3a1aun (CpaBHEHHME HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOAXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCITIOJIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEBHO COCTABIIEHHOMY IUJIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3alpOChl MPU IOUCKE U
orOope MHGPOPMALIMM WM JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoi 3a1a4u;

aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMAIbHYIO (OpMy TMpeACTaBICHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh peIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, AuarpaMMaMi, HTHOU TrpaduKoi 1 UX KOMOMHALIMSMU.

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



B XO0JI€ OOCYXJAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AAEMOM TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOJJEp KaHHE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
Juanora, oOOHapy>XKMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIAbTAThl BBHIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpPU pPEIIEHUH KOHKPETHOM (U3NYECKOM
poOJIEMBI;

IPUHUMATD [IEJTH COBMECTHOW NIeATEIHHOCTH, OPTaHN30BBIBATh JCHUCTBUSA
no e€ JOCTHXKEHMIO: pacHpelensTh poiu, OO0CYyKIaTh MIPOLECCHl H
pE3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJIHATH CBOIO YacThb pabOThI, JOCTUrasi KAYECTBEHHOIO pe3yibTara Mo
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBUS C JPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOJCHCTBHSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranu3amnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
JUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM pelieHusT (PU3NUeCcKOi 3a1aun I
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIUOHAIbHBIN HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIEOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUN (PU3UUECKHUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh TOHATHA: CHCTEMa OTCuY€Ta, MaTepHalbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, JAedopmanus
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJEOaHUs U
BOJIHBI, 3BYK, HMH(pa3Byk U yIbTPa3ByK, DJIEKTPOMATHUTHHIE BOJHBI,
IIKaJTa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTbD,
CTIEKTpPHI HCIyCKaHUs U TOTJIONIEHus, anb(da-, 6eTa- 1 raMMa-u3IyIeHHUs,
U30TOIIbI, JICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHUSA (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
najJicHue TeJ, PaBHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3BYKa, NpPSAMOJIMHEHHOE PpacHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIIEHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHHE OEI0ro CBETa B
CHEKTp M CJOXEHHE CIHEeKTPaJbHBIX LIBETOB, JUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3ITy4YEHUS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpy’XXawlIlleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IPUIIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COJIHEUHON CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,



3eMJIETPSICEHUE, CEIUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
PaaOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITydYCHUE
OPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJMOAKTUBHBIX W3IyuYeHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BENUYMHBI (CpeOHSsi U MIHOBEHHAash CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [JIBUKEHUH, YCKOPEHHE, MepeMElIeHUe, IMyTh, YIJOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEPrus Tea,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUSl CHKATOU
OpYXUHBI, KUHETUYECKash SHEprusi, IOJHAs MEXaHM4yecKas >SHEpIus,
NEPUOJ U YacTOTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMJICHUSI CPENIbl), IPU OMUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HAaYEHUsI U €IUHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBL,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH rpapUKN H3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLMIT CYNEPHO3UIUN CHJI, NPUHLIUI OTHOCUTENbHOCTU ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YUCEN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIIUCBhIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATDH
MPUYUHHO--CJICJICTBEHHBIE  CBSA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTHYECKHX ILIaroB ¢ OMOpPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHBIC, BHIOUPATH



3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHMS], TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HA4YCHUA (Pu3ndIecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXKHO PpEUIUTh TIPU TTOMOIIH
($u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HCCIEAOBAHUSA, [eNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

IPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUW WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEHOE PaCpOCTPAHCHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paXKCHHS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B COOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIy4YEHMUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUe u3MepsieMoil BeauuHMHbl ((POKYCHOE paccTosiHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHUM 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHWs CBeTa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): TIUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3MYeCKUX BETUYHH B BUJAC TaONHIl U TPAPUKOB, JI€TaTh BBIBOIBI IO
pe3yJbTaTaM MCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHMi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Ccujia CcOoOMparomell JMH3bI, PaJAHOAKTUBHBIN  (OH):



IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIOJIHATh U3MEPEHUs, CIeays MPEATIOKEHHON MHCTPYKLNHU, BBIUUCIATH
3Ha4YeHHE BEJIMYUHBI U aHATTM3UPOBATH MOJIyYEHHBIE PE3YIbTATHI C YUETOM
3aJJaHHOH MOTPEIIHOCTH U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aTroMa, HyKJIOHHasd
MOJI€JIb ATOMHOTO SJIpa;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (QU3MYECKUX SABJICHMM U  HEoOXonuMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJis
MOCTPOEHUS U300pAKEHHI B IJIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU OOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 3/I0pPOBbS U COOJIOACHMUS
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOLEeH cpeie;

OCYIIECTBIISTh TOUCK HMHPOpPMAIMK  (PU3NYECKOTO COACpKAHUSI B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJBKUX HMCTOYHUKOB (U3NUYECKOTO COJEepKAaHUS,
nyOIMYHO TPEACTABIATh PE3yNbTaThl IPOEKTHOM MM UCCIEI0BATENbCKON
NESATENIbHOCTH, TMPH 3TOM TPAaMOTHO  HUCHOJB30BaTh  U3YyYEHHBIH



NOHSATUMHBIN amnmapar u3y4aemoro pasaena (U3UKH U COMpPOBOXKAATH
BBICTYIUICHHE TMIpEe3eHTalel ¢ Y4€TOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoanyecTBo 4acoB

HaunmenoBanue pa3xesioB U TEM
IporpaMmmsol Bceero

Ne n/mn KonTpoabu IIpakTHyeck

ble padoThbI ue padoThbl

Pa3zgen 1. Mexann4ueckue siBJICHUSA

Mexannueckoe IBMKEHUE U CIIOCOOEI
1.1 10 0 1

€ro OImMcaHus

1.2 Bs3aumozeiicTBue Ten 20 1 3
1.3 3aKOHBI COXPAHEHUS 10 0 3
Uroro no pazneny 40
Pa3nen 2. Mexanuyeckue KoJjie0aHUA U BOJTHBI
2.1 Mexannueckue Kojie0aHus 7 0 3
22 MexaHnueckue BOJIHBL. 3BYK 8 1 3
Hroro no paszneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiMuTHBIC BOJIHBL




Uroro no pazgeny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHbBI PacCIpOCTPaHEHHUS CBETA 6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6
4.3 Paznoxxenune 6eoro cBera B CIIEKTP 3
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcenyckanue v noriomeHue cBera 4
' aToMOM
5.2 CrtpoeHne aTOMHOTO sipa 6
5.3 SAnepHble peakuuu 7
Uroro no pazgeny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
[ToBTOpenue u 0600IIeHNE
6.1 coJepkaHus Kypca Gpusmuku 3a 7-9 9
KJ1acc
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27













HOYPOYHOE IINTAHUPOBAHHUE

9 knacc
KonuyecTBo yacos
KoHnrtpoJsb
Ne i/ Tema ypoka Bcer IpakTHyeckue
HbIe
0 padoThI
padoThI
| Mexanunueckoe ABMKeHHe. MarepuanbHas |
TOYKa
) Cucrema orcuyera. OTHOCHUTEIBHOCTh 1
MEXAHUYECKOTO IBUKEHUS
3 PaBHOMEpPHOE NPSMOJIMHENHOE JBUKEHHUE 1
HepaBHOMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE |
JIBUKEHHE. Y CKOpEHUe
CKopocCTh MPSAMOIIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKeHus. ['paduk 1

CKOPOCTH




JlaGopaTtopHas pabota "Onpezaenenue

7 YCKOpEHUS Tella IIPU PAaBHOYCKOPEHHOM
JBUKEHUH 10 HAKJIOHHOW IJIOCKOCTH"

8 CBobonHoe nagenue tei. Oneitel [anunes
PaBHOMEpPHOE IBUJKEHUE 10 OKPYKHOCTH.

9 [Tepuona u yactora obpamenus. Jluneiinas
U YIJIOBasi CKOPOCTH

10 [leHTpOCTpEMUTENBHOE YCKOPEHUE

11 Ilepssriii 3akoH Hprorona. Bextop cuiib

12 Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIASA cHIta

13 Tperuii 3akoH Herorona. Cyneprioznnus
cui

14 Pemenue 3a1au Ha MpUMEHEHNE 3aKOHOB

Hrrotona




15

Cuiia ynpyroctu. 3akoH ['yka

Pentenue 3amau mo teme «Cuiia

16
YIPYTOCTH
17 JlabopaTtopHast pabota «OrnpezneneHue
KECTKOCTH TIPYKUHBDY
18 Cuiia TpeHus
19 Pemenue 3anad no reme «Cusa TpeHUS»
20 JlabopaTtopnast pabora "Ornpeznenenue
Kod(puimenHTa TpeHHs CKOJIbKEHUS "
Pemenne 3amau mo reMe "3aKOHEBI
21 Hprorona. Cuna ynpyroctu. Cumna
TpeHus"
Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJCHUS
VYpoxk-koHdpeperuus "/IBmxenue ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa

(Conmueunas cuctema). ['anmaktuku”




Pemenne 3agau o reme "Cuiia TSHKECTH U

24
3aKOH BCEMUPHOTIO TSITOTCHHS"

75 IlepBasg kocMHuUY€ECKask CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecHe MaTepuaaIbHOW TOUKH.

26 AoOcomoTHO TBEpIOE Teso. PaBHoBecHe
TBEPJOTO TEJIA C 3aKPEIUIEHHONW OCBIO
BpaIeHus

27 MowmeHT cunsl. L{eHTp TsxecTH

)3 Pemenne 3amad no reme "MOMEHT CHIIBI.
Lentp TsxecTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

29 TeMe "MexaHnuecKkoe IBHKECHUE.
Bzanmoneiicteue Ten"
KonTponbHas pabota mo Teme

30 "MexaHn4ecKoe IBHKCHHE.

BsaunmonetictBue Ten"




Nmnynbce Tena. Umnynbe cuibl. 3aK0H

31 COXpaHEHUs UMITyJIbca. YTIPyroe u
HEYIIPYroe B3auMO/IeHCTBUE

1 Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMITyJbca'

13 VYpok-koH(pepenus "PeakTuBHOE
JIBUSKEHUE B IPUPOJIC U TEXHUKE"

34 Mexanuueckas paboTa U MOILIHOCTb

35 Pabota cuIibl TSDKECTH, CUJIBI YIIPYTOCTH U
CHUJIbI TPEHUS
JlaGopaTtopHas pabota «OrnpeneneHue

36 paboTHI CUIIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUH TeJIa TI0 TOPU30HTAIILHON
MOBEPXHOCTU»

37 CBs13b SHEpruu U paboThl.
[loTeHumanbHas HEPrUs

18 Kunernueckas sneprus. Teopema o

KMHETUYECKON SHEPrUu




39

3aKkoH COXpPAaHCHUS SHCPIUU B MCXAHUKC

JlabopaTtopHas pabora «3y4yeHue 3akoHa

40
COXPaHEHMsI SHEPTUN»

41 KounebarenbHoe 1BUKEHUE U €r0
XapaKTePUCTHUKU

42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE
KosiebaHus. Pe3onanc

43 MareMaTH4ecKuil U NpyKUHHBINA
MasiTHUKH
VYpok-uccnenoanme «3aBUCUMOCTh

44 nepuoja KojaebaHui oT KeCTKOCTH
NPYKUHBI U MAacChl TPy3a»

45 ITpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIEOAHUAX
JlaGopaTtopHas pabota «OrnpeneneHue

46 YacTOTHI U MepHoJia KoneOaHui

MPYXUHHOT'O MajdTHUKA»




JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJeOaHMi

47
rpy3a, MNOABEUIEHHOTO K HUTH, OT MaccChl
rpy3a»
Mexanudeckue BoiaHbl. CBoiCTBa

48 MEXaHU4YEeCKUX BOJH. [IponoabHbIe 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHnus "MexaHudecKre

49 BOJIHBI B TBEPIOM Tesie. CellcMUYecKue
BOJIHBI"

50 3ByK. PacmipocTpanenue u oTpakeHue
3BYyKa

51 Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 VYpok-koHpepeHuus "YIbpTpa3ByK u

uH(pa3ByK B IpUPOJIE U TEXHUKE"




54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMme "3aKOHBbI COXPaHEHHUS.
MexaHudeckue KojieOaHusi U BOJIHBI"

55

KonTponbras paboTa 1mo Teme "3aKoHBbI
coxpaHeHus. MexaHndeckue KoJeOaHus u
BOJIHBI"

56

DNIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

57

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

VYpok-koHpepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHNe 3J€KTPOMarHUTHBIX BOJIH
JUISL COTOBOM CBSI3U"

59

VYpok-uccnenosanue "M3ydyeHne cBOICTB
JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MOOWIBHOTO TenedoHa"




60

Pemrenne 3a1a4 Ha onpeaciCHUE 4YaCTOThL
1 JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

61

DneKTpOMarHuTHast IpUpPO/ia CBETA.
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA
cBeTa

62

Hcrounuku ceera. [IpsamonnneitHoe
pacrpocTpaHeHHue CBeTa. 3aTMEHUS
Connua u Jlynst

63

3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
Pemrenue 3ama4 Ha MpUMEHEHUE 3aKOHA
OTpa’KeHHsI CBETa

64

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH MMPEIOMIICHUA
CBCTa

65

ITonHoe BHYTPCHHCC OTPAXXCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX




JlaGopaTtopHast padota "HcciaenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIICHUS

66
CBETOBOI'O JIy4a OT yIJla IaJeHUsI Ha
rpaHuue "Bo31yX-CTeKiI0""
Ypok-koH(pepenmus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTuyeckas cuia JIMH3bI

69 [TocTpoenne n300pakeHUi B JIMH3AX
JlaGopaTtopHast pabota "Onpeznenenue

70 (OKYCHOTO pacCTOSHUS U ONTUYECKOM
CHJIBI coOMparoliei TMH3bI"

71 VYpok-koHpepenmus "OnTuueckue
JMH30BbIE TPUOOPHI"

72 ['na3 xak ontuyeckas cucrema. 3peHue




Ypoxk-koudepenuus "ledexTs 3peHus.

73
Kak coxpanuts 3penue”

Pasnosxenue 6enoro ceera B CHEKTP.

74 Oneitel HetoToHa. Cnioxxenue
CHEKTPAIbHBIX IIBETOB. Jlucriepcus cBeta
JlaboparopHas padota "OnbITHI 110

75 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPHSITHIO [[BETA MTPEIMETOB IPH HX
HaOJII0ICHNH Yepe3 BETOBbIE (GUIBTPHI"
Ypoxk-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: IUCIepcHsl, UHTepPepeHus U
mudpaxus"

77 OmnsiThl Pesepdopaa u muianerapHast
MO/JIeNIb aToMa

78 [Toctrynatel bopa. Monens atoma bopa

79 Ncnyckanue v MorjomnieHrue cBeTa
atomoM. KBaHThI. JInHelHvaTbie CIEKTPHI

20 VYpok-npaktukym "HaGmnroeHue crekTpoB

WCITyCKaHus"




81

PagnoakTuBHOCTE U €€ BUIBI

Ctpoenue aToMHOTO siipa. HykinonHas

82
MOJENb

83 PanuoaxTuBHbIe peBpatieHus. M30Tomnbl

24 Pemenne 3amau nmo teme:
"PaanoakTuBHBIE TTpeBpalieHus "

85 [lepuon nonypacnana
Ypok-koH(pepennus "PagnoakTuBHBIC

86 U3JIy4E€HHS B IPUPOJE, MEIULIMHE,
TeXHUKe"

g7 S nepubie peakuuu. 3aKOHBI COXPAHCHHS
3apsIIOBOTO X MacCOBOTO YUCE

28 DHeprusi CBs31 aTOMHBIX siaep. CBs3b
MaccChl U 3HEPTUU

29 Pemenue 3amaud nmo treme "AnepHeie
peakuun"

90 Peakuuu cunTe3a u neneHus saep.

Hctounuku sHeprun ConHLa U 3BE37




91

Ypok-koubepenius "AnepHas
sHepreThka. J{elcTBUs paJuoaKTUBHBIX
W3JIy4YECHHUM Ha KUBbIC OPTaHU3MBI"

92

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE
ABJICHUS"

93

Konrtponbnas padora mo reme
"DIeKTPOMarHuTHOE TOJIE.
DJeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
sBICHUS"

94

[ToBTOpenue, 0600meHNE. JlabopaTopHbIe
pabotsl o Kypey "B3aumoneiicreue ten"

95

[ToBTOpenue, o6ob6meHue. Pemenue
PaCUYCTHBIX U KAUCCTBCHHBIX 3aJ1a4 I10
teme "TemnoBsie mporecch”




IToBTOpenue, 0600eHNE. Permenue

96 pacyeTHBIX ¥ KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] TermioBeIx gBuraresiei"
IToBTOpenue, 0600eHNE. Permenue

97 pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] anexTpoycTtaHOBOK"

08 [ToBTOpenue, 0600mmeHNe. JlabopaTopHbIe
pabotsl 110 Kypcy "CBeToBble siBIEHUS"
[ToBTrOopenue, o6o0mmenue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B
MeXaHHUKe"

100 [ToBTOpenue, o0ob1menue. Padora ¢

tekctamu 110 teme "Konedanus u BOJIHE!"

101

[ToBTOpenue, o6ob6menue. Padora ¢
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA"




[ToBTOpenue, 0600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢buzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» dmsuka, 9 knacc/ [epeimkuna A.B., OGIIECTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AkunonepHoe o01ecTBo «3maTenscTBo
«IIpocBermieHue»

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



