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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs], a TAaKKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMMa mo @usuke pazpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3y4yaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHUEH U (QHU3NUYECKOU
reorpadgueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HAay4HOro MeETojJa
MO3HAHUA, TO €CTh CII0C00Aa MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 riaBHBIX 3a7ad (PU3UUECKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @uauku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOUIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPHPETHUPOBATH  JAaHHBIE M  MCHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux
OCHOBHbIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TPEJACTABICHUHA O  BO3MOXHBIX  cepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHHne 3THX LieJIeld MPOorpaMMbl MO (PU3MKE HA YpOBHE OCHOBHOI'O OOLIETrO
o0Opa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUs] MPOCTEUIINX PAcUYETHBIX 3aJad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBoAuTCs B 9 kitacce — 102 vaca (3 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT U OMBITOB C YYETOM HHAUBUAYATBLHBIX 0COOEHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa 3KCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, nperaracMblx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTEIIBHOCTh MEXAHHYECKOrOo JABWKEHUS. PaBHOMEpHOE HPSIMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOe mpsiMonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpaleHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgenus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynee Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTHBHOE JBUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManbHas SHeprus CxKaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€W WU TPACKTOPUM NBUKEHHS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

o vk~ w

Habmoienue MexaHn4ecKux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PAaBHOMEPHOM U  YCKOPEHHOM JIBWKECHUHU
OTHOCUTENBHO KaOMHETa (PU3MKH.



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

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKOM SHEPTrUuu PpU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU ABUKEHUU Tea Mo AHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencaue kKodphuiMeHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU TOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



NomnepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MOJA JEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIPYTOCTH.
Habmroienue konebanuii rpy3a Ha HUTH U Ha NPY>KUHE.
Habiro1eHue BbIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCa.
PacnipocTpaneHue npoaoabHbIX U TONEPEUYHBIX BOJIH (HA MOJENN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.

o vk W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThI U Mepuoaa KojaeOaHui Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacnpoctpaHenue ceera. 3armMeHust CosHua u Jlynsl. OTpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom myweir B JnmH3e. OnrTuueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CHEKTpalbHBIX UBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTepUCTUK U300paKEeHHU MPEAMETA B TIIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia

NaJICHUS] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomnieit
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioiieHure ceeta atoMoM. KBanTthl. JIMHeuaTbie CHEKTPHI.

L 0 N ok wN R



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PagnoaktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruM. Peaknuu cuHTE3a u
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BoAOpoOa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs UM ONbITa  JIESATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (pU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CIeunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHHS, TPUMEHSAS TOJYyYEHHbIC 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIMecs BBINOJHIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pacrlo3HaBaTh U HAYYHO OOBICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyuCIie 71 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJIE€e BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHHE BAXHOCTHM MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
[TIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHMIIENH COCTABIIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUHU, TPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIE€ U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMUpoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BbIOMpaTh CHoco0 perieHus y4dyeOHOW (usmveckon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITI0JI30BaTh BONPOCHI KaK HUCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHHUs Yy4eOHOro MaTepuayia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapy>XKMBaTh Pa3IU4nUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paldOThl MpU PEIIEHHWH KOHKPETHOH (pHu3nyeckon
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
Tpynmoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, 3MOIMOHAJbHbIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JehopmMarius
(ympyrasi, mjaacThuyeckasi), TpEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoieOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPbl UCIYCKaHUS U TOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPaKCHHE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3iiokeHHe Oeoro CBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (PuU3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE NEUCTBHE BUAUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
¢usznyeckue BENUYMHBI (CpeqHSss U MTHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMANbHAS HHEPrus Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U 4acTOTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, I0KA3aTelb MPEJIOMIICHUS CpPEAbl), IPU ONUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyalllil NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONOpod Ha 2—-3 MU3Y4YEHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMpamIHuecs Ha CcHCTeMy U3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl pELIEHUs, TPOBOJAUTH PACUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢dusznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HPHEPrHH, 3aBUCHUMOCTh NEpHoAa KoJeOaHUW MPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIbIX KOJIEOAHUM, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOuparomieit
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
o0OpyZOoBaHUsl, ONUCHIBAaTb XOJI OMbITa W €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHHH, ONpeaeiss
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM NPAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeJaTh BBIBOJBI 110
pe3ysibTaTaM HCCIeI0BaHNUS;

NPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsI CKOJBXKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBINOJIHATh U3MEPEHUS, CIENysl IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJyUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

COOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPpHU padoTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuagbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHas
MOJIENIb ATOMHOTO S11pa;

XapaKTepu30BaTh MPUHIUIBl JACHCTBUA HW3YYCHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckomn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuibCOHA), HCHOJNB3ys 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/ad, ONTHUYECKHE CXEMBbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
KU3HM I oOecrnieueHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 3I0pPOBbSA U COOJIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBISATh MOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
NyTH ONPEAEIICHUs IOCTOBEPHOCTU MOJTYYEHHON MH(POpPMALIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NEeATETbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



KanenmapHo temaTtndeckuil miaH

Ne m\ir HaunMeHoBaHMe pa3ziesioB U TEM KommuecTBo Jata npoBeieHUs 3aHATUI
YacoB
[Imanupyemas dakTuyeckas
MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €r0 OIMMCaHUs Oq
1. | Mexanuueckoe aBuxkeHue. MartepualibHasi TOUuKa 1
2. | Cucrema orcuera. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1
TIBIOKCHUS
3. | PaBHOMEpHOE MPSIMOTMHEHHOE IBHKEHNE 1
4. | HepaBHOMepHOE MpsSMONIMHEIHOE nBMKeHne. CpeaHsis u 1
MTHOBE€HHAsI CKOPOCTb
5. | [IpsmonuHeliHOE PaBHOYCKOPEHHOE JIBIIKEHHE. Y CKOPEHUE 1
6. | CKOpOCTh IPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JABUKCHUSI. 1
I'padux ckopoctn
7. | CBoOoanoe nagenue ten. OneiTe! [anuies 1
8 PaBHOMEpHOE NBHXKEHUE MO OKPYKHOCTH. [lepron u 1

yacToTa obpauieHus. JIuneitHas v yriioBas CKOpOCTH




LlenTpocTpeMuUTEIHLHOE YCKOPEHUE

1
. 184
B3aumoneiicTBue Ten
10. 1
ITepseb1it 3akoH HeroToHa. BekTop cuibl
11. | Bropoii 3akoH HeroToHa. PaBHOIEHICTBYOIIAS CHJIa 1
12. | Tperuii 3akon HproTroHa. Cymeprio3unust 1
13. | Pemenwue 3aa4y Ha MpuMeHEHHE 3aKOHOB HproTOHA 1
14. | Cuna ynpyroctu. 3akon ['yka 1
15. | Pemienwne 3ama4 o teme «Cuia ynpyrocTim 1
16. | JlaboparopHas padora «OmnpeeneHne )KeCTKOCTH 1
IPY>KUHBDY
17. | Cuna tpenus 1
18. | Pemenue 3anau o teme «Cuia TpeHUsD) 1
19. | Pemrenune 3amau o teme "3axonsl HeroTona. Cruna




ynpyroctu. Cuiia TpeHus"

20. | Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE 1
CBOOOTHOTO TAJCHUS
21. | Pemenue 3amau mo teme "Criia TSOKECTH U 3aKOH 1
BCEMUPHOT'O TATOTEHUSA"
22. | IlepBas kocmMuueckasi ckopocTb. HeBecomMocTh U eperpysku 1
23. | PaBHOBecHe MaTepuaIbHON TOYKU 1
24. | A6comoTHO TBEPAOE Teo. PaBHOBecHe TBEPIOTO Tena ¢ 1
3aKpEIUIEHHOW OChIO BpanieHus. MoMeHT cuibl. L{eHTp
TSOKECTH
25. | Pemenue 3amad mo Teme "MomeHT cuibl. LenTp TspkecTr" 1
26. | ITogroToBka K KOHTPOJIBHOM paboTe 1Mo Teme 1
"MexaHudeckoe aBrkeHue. Bzanmopaericteue ten"
27. | KoutponpHas padbota no teme "MexaHndeckoe JBUKEHUE. 1
B3aumoneiictBue ten"
3aKOHBI COXPaHEHHS
T4a
28 Nmnynsce Tena. Miynbe cuitbl. 3aKOH COXpaHEHUs 1

VMITYyJIbCa. YIIPYrO€ U HEYNIPYTO€ B3aNMOIEUCTBUE




29.

Pemenne 3ama4y no teme "3aK0H COXpaHEHUS UMITYJIbca"

1

30. | Mexanudeckas padboTa U MOIITHOCTh 1

31. | PaGoTa cuibl TSKECTH, CHIIBI YIIPYTOCTH M CUITBI TPEHUS 1

32. | CBs3b sHepruu U pabotel. [loTeHIManpHas SHEPTUs 1

33. | Kunetnueckas sueprus. Teopema 0 KHHETHUECKOH SHEPTUN 1

34. | 3aK0H COXpaHEHUS PHEPTUU B MEXaHUKE 1

MexaHnuveckue KojaeOaHus 64

35, KonebaTtenpHOE IBIKEHUE U €T0 XapaKTEPUCTHKU 1

36. | 3aryxaromue Kojebanus. BeiHyX)1eHHBIE KOJIeOaHusl. 1
Pe3onanc

37. | MaremaTu4eckuil U mpyKUHHBIA MasiTHUKU 1

38. | [IpeBpartiienne SHEPTUH P MEXAHUIECKUX KOJIEOAHUIX 1

39. | JJaGopatopHas padoTa «OnpenesieHle 4acToThl U TIepuoaa 1

KoJIcOaHM I MMPYXUHHOT'O MajATHHUKA»




40.

JlabopaTopnas pabota «IIpoBepka He3aBUCHUMOCTH TIEPHOA

1
KoJ1e0aHuii rpy3a, MOJBEUIEHHOTO K HUTH, OT MacChl Tpy3a»
MexaHnuecKue BOJHBI. 3BYK 5
q
41. | Mexanudeckue BoHbI. CBOWCTBA MEXaHUYECKHUX BOJIH. 1
[TpoaoJibHBIE U MTONIEPEYHBIE BOJIHBI
42. | 3Byk. PacpocTpaHeHue 1 OTpakeHUE 3ByKa 1
43. | 'poMKOCTb 3ByKa M BbICOTA TOHA. AKYCTUUECKHI pE30HAHC 1
44. | [loaroToBKa K KOHTPOJIBbHOU padboTe 1o Teme "3aKoHbI 1
coxpaHeHusi. MexaHnuyeckue KojaeOaHus 1 BOJHbI"
45. KonTtponbHas pabota o teme "3aKOHbI COXpaHEHHUS. 1
Mexanundeckue koieOaHust U BOJTHBI"
DJIEKTPOMArHUTHOE TOJIE U AJIEKTPOMArHUTHBIE BOJHBI 44
46. | DEeKTpOMarHUTHOE TOJIe. DIIEKTPOMArHUTHBIC BOJTHBI 1
47. | CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1




48. | Pemenue 3a/1a4y Ha ONpeAesIeHUe YaCTOThI U IJTUHBI 1
AIEKTPOMATHUTHOMN BOJIHBI
49. | DnekTpomMarouTHas npupoaa ceera. CKOpoCTh CBETA. 1
BonHoBbIE cBOCTBA CBETA
3aKOHBI pacIpOCTPaHEHUs CBETA 5S4
50. | Uctounuku cBeta. [IpsimonuHeiiHoe pacipocTpaHeHne 1
ceera. 3atmenus ConHua u JIyHsl
51. | 3akoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3a1a4 Ha 1
MIPUMEHEHUE 3aKOHA OTPAKECHUS CBETA
52. | IIpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETA 1
53 [TonHoe BHyTpeHHEE OTpakeHue cBeTa. Mcnonb3oBanue 1
" | IOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX
54. | Ypoxk-koHdepenuus "Vcnosib30BaHKUE MOJIHOTO 1
BHYTPEHHETO OTPAYKEHUSI: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
JIuH3BI U ONITUYECKUE TTPUOOPHI 44
55. | JIunzel. OnTuyeckas cuia JIMH3bI 1




56. | [Toctpoenue n3o0pakeHuit B TMH3aX 1
57. | JlaboparopHas padota "Onpeznenenue GOKyCHOTO 1
PACCTOSIHUS ¥ ONITUYECKON CUJIbI COOMpAIOIIel TMH3bI"
58. | I'ma3 kak onTuyeckas cucreMa. 3penue. Jlepekrol 3peHusi u | 1
UX KOPPEKIIUS
Paznoxenue 6e5oro cBera B CIeKTp Su
59. | Paznoxenne Gemnoro ceeta B ciekTp. OnbiTel Hpl0TOHA. 1
Crno’keHHe CTIeKTPAIbHBIX MIBETOB. Jucmepcus cBera
Hcrmyckanue 1 MOTJIONICHUE CBETa aTOMOM 1
60. | OnerTel Pesepdopaa u mmanerTapHas MoIeIb aToMa 1
61. | [Toctynatel bopa. Monens atoma bopa 1
62 Hcnyckanue u noryounieHue ceeta aroMoM. KBaHTEL. 1
" | JIuneiyatele CIIEKTPHI
49
CtpoeHue aTOMHOTO s1/ipa
63. | PamnoakTHBHOCTE U €€ BUIBI 1




64. | Ctpoenue atoMHOrO siapa. HykinonHas Mojensb 1

65. | PagnoaktuBHbIe nipeBpatieHus. M3orormesl. [lepuon 1
noJiypacraja

66. | Pemenue 3a1a4 no teme: "PaguoakTUBHBIE MPEBPAILCHUS. 1
[Tepuon nonypacnana"
S nepHble peakuuu S4

67. | AAnepubie peakiuu. 3aKOHBI COXPAHEHUS 3aPSATOBOTO U 1
MacCOBOI'0 YUCE

68. | DHeprus CBs3M aTOMHBIX siyiep. CBsI3b MacChl M SHEPTUU 1

69. | Peakiuu cunTte3a u aeneHus saep. MIcToUHUKYN sHEprun 1
ComHna 1 3B€311

70. | TTogroToBka K KOHTPOJILHOM paboTe Mo Teme 1
"DNeKTPOMArHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJHBI.
KBanrtoBbie siBeHUA"

71. | KonTponwsHas paboTa 1o Teme "DIeKTpOMarHuTHOE ToJIe. 1
DJIeKTpOMarHuTHbIE BOJIHbI. KBaHTOBBIE siBICHUS"
IToBTOpEHNE N3YYEHHOTO 34




72,

[ToBTOpeHue, 0600IIeHNE. Perienre pacyeTHbIX U
KayeCTBEeHHBIX 3aj7a4 1mo TeMe "KIIJ] TenmnoBbIx apurarencii”

73. | [loBTOopenue, o0o0IIeHNE. Perienrne pacueTHbIX U
KadecTBeHHbIX 3a1a4 no Teme "KII/] anekTpoycraHoBOK"
74. | IloBTopenue, o0o6menue. Pabota ¢ Tekctamu 1o Teme

"3aKOHBI COXpaHEHUSI B MEXaHUKE"







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka, 9 knacc/ MepbiwkuH N.M., FyTHKK E.M., MBaHoB A.W., NeTposa M.A., AKunoHepHoe 06LLecTBo

«M3patenbctBo «lMpocBeweHmne»
METOJINYECKHNE MATEPHAJIBI U1 YUUTEJIA

MeTtoanyeckoe nocobue K nepepabotaHHomy no ®rocC yyebHury «Pusnka. 7 knacc» astopa A.B.
MepbIWKMHA agpecoBaHo yunTenam. Nocobure BKAOYAET NOYPOYHOE NAAHNMPOBAHNE C METOAMYECKMMMU
PEKOMEHAALMAMM K KaXKAOMY YPOKY U MNNAHUPYEMbIMKU pe3yabTaTamMmu 0bydeHus, BapuaHTbl
KOHTPO/bHbIX PaboT.

MUcTouHuK: https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-uchebniku-
peryshkina/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer
=yandex.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://nsportal.ru/shkola/algebra/library/2015/03/25/konspekt-integrirovannogo-uroka-fizika-i-
algebra
https://nsportal.ru/shkola/fizika/library/2014/02/23/pourochnye-plany-po-fizike-9-klass









