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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo ¢usuke st oOydaromuxcs 9 KJIaccoB Ha YpOBHE
OCHOBHOT0 00111er0o 00pa30BaHUs COCTaBJIeHAa Ha OCHOBE MOJIOKEHUHN U TPEeOOBaHUIA
K pe3yjibTaTaM OCBOEHHS Ha 0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeIbHOMN
nporpammsbl, npeacrtaBieHHbIx B PI'OC OO0, ®OIT OO0, a Takxke ¢ y4éToM
dbenepanbHOl paboueld mporpamMmbl BocnuTaHuss v KoHuenuuu mnpenoaaBaHus
yueOHoro npeamera «Duznkay.

CopepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUXCsli M OPraHU3alyi0 H3yYEHHUs
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM PE3yJibTaTaM 00Yy4YEeHHUS, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

Opnna U3 raaBHBIX 337a4y (pU3nUecKoro o0pa3oBaHUsS B CTPYKType OOIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust oTBoauTcs B 9 kimacce — 102 wyaca (3 waca B Hemeno).
[Ipennaraemelii B mporpamme Mo (pu3nKe nepedeHb 1a00paTOpHbIX padOT U OMBITOB
COCTaBJI€H C Y4Y€TOM HWHIAMBUAYAIbHBIX OCOOEHHOCTEH OO0yyarouuxcs, CIHCKa
HKCIIEPUMEHTAJIbHBIX  3aJaHui, TMpeUlaraéMbIX B  PaMKax  OCHOBHOTO

rOCyJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COAEPXKXAHUE OBYUYEHUA

9 KUIACC

Pa3nea Mexanunueckue siBJIeHUS.

Mexanudeckoe naBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMepHOe mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. CBoOoHOE
najenue. OnbiThl ["anumnes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpaleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroTroHa. Bropou 3akoH Hetorona. Tperunii 3akoH Herotona.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianeT BOKpyr Connuna. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanibHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpamieHusl. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynee Tena. M3meneHue mmmynbca. UMOynbe CHilbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanuueckass paboTa ¥ MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b HEprun U padoThl. [loTeHMabHAS YPHEPTUS TEJa, MOHIATOrO HaJl
IIOBEPXHOCTHIO 3eMIIH. [l0TeHIManbHas SHeprus cxaTtou npyxuHsl. Kunernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOnroneHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Habnronenne MexaHMueCKuX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHJIBL.

HabmtoieHue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenaya umIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUM TE.

CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU TeNa MOoJ ACHCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapyKa M0 HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPHU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IMYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenne kodhGUIEeHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH MPYKHUHBI.

Omnpenenenue paboOThI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUSI SHEPTHH.

Pa3znen Mexanndeckue K0Je0aAaHUSA U BOJHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnueckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3oHnanc.
Mexannueckue BonHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['pomKkocTh 3Byka W BbicOoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosieOaHui Tea MOJ ACHCTBHEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOmroneHne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoJa KoJieOaHMM MaTeMaTU4eCcKOTO

MasITHHKA.
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2. OnpeneneHue 4acTOThI U MeprUoa KojacOaHu MPyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHo/ia KoeOaHuii MOABEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
4. HVccrnenoBaHue 3aBUCHMOCTH MEPUOIAa KOJIeOaHNUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. [IpoBepka He3aBUCHUMOCTU TiepHoOJia KojieOaHuil Ipy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Mepuoja  KojeOaHui
MPYKUHHOTO MasiTHAKA OT MACChl TPy3a M )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOHOTO IMaICHHUS.
Pa3zien DyieKTPOMATHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
AJIEKTPOMArHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHMIIBHOTO
TenedoHa.
Paznen CBeToBbIe sIBJICHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpedomieHus cBera. llonmHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyyedt B tuH3e. OnTudeckas cucrema goToarapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTs U TallbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLICH JIMH3E.

[TonyueHnne n300pakeHNI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e5oro cBera B CIIEKTP.

12. [lomy4yenue 6em0oro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIUia
1aJICHUS.

2. MByueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJIOMIIEHUS CBETOBOIO Jiyda OT yria
NaJIeHUS Ha TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyyeHne U300pa’keHUI C TOMOIIBIO COOMPAIOIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomieit
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETAa B CIEKTP.
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7. OmBITEI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIIOJCHUU uepes
I[BETOBbIE (DUIIBTPHI.
Pa3nen KBaHTOBLIE SIBJI€HHS.
Omnwitel Pesepdopna u mimanerapHass mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeiyaTeie CIIEKTPHI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku sHeprunt CoHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYECHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimul.

1. HalnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IYUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE JHEPTUU YAcCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue paanoakTUBHOTO QoOHA.

IHoBTOpPUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000ITAIONTUI MOIYIh TPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
1 000011IeHNs TPEAMETHOTO COACPIKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpyU U3YYEHUH BCETO Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
rocyJlapCTBEHHOMY AK3aMEHY 1o (u3uke st 00y4daromuxcsi, BIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Ipy M3ydyeHUM AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToOB  00yuyeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3mdeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHHWS, peuarh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3iena peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3a1aHNS, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IE U TIOBCETHEBHOM KU3HU;

UCI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl POBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (u3uku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAIPaBICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3ynbTaToB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:
1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

e  TMpOSIBIICHWE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi (hU3NUecKoi HayKH;

e  IICHHOCTHO€ OTHOILICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-
-(pPU3HKOB;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e  TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECCTBEHHO
3HAUYMMBIX M ATHYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKHM IPUMEHEHUEM
JOCTUXKEHUUN PUBHKY;

e  OCO3HAaHHME B&XHOCTH  MOpPAJbHO--3TUYECKUX  NPUHIUIIOB B
JEATEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

e  BOCTIPUATHE OCTETHYECKUX KauecTB (UBMYECKOM HayKu: ¢
rapMOHUYHOTO TTOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUA:

e  OCO3HAHME IEHHOCTH (HU3UYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLICH
KYJBTYPBHI;

e  pa3BuUTHE Hay4qHOU T0003HATENBHOCTH, MHTEpeca K
UCCJIEI0BATENbCKON NeATEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3A0POBbSI H 3MOIHOHAJIBHOIO
0J1aronoJIy4us:

e  OCO3HAHME IIEHHOCTH O€30MacCHOro 00pa3a *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;

e chOpMHUPOBAHHOCThH HaBBIKa pedIeKCUU, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e  AKTMBHOE Y4YacTH€ B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUM;

e  HHTEpEC K MPAKTHUYECKOMY HU3YYEHHUIO MPOQPECCUl, CBSI3aHHBIX C
(bu3uKOH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

e  OpHUEHTallMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM JJIs1 pEIICHHS 3a1a4
B 00JacTU OKpyKaroueh cpeapl, IJIaHUPOBAHUS TOCTYKOB M OLEHKH HUX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e OCO3HaHME TVI00ATBLHOTO XapaKTepa HKOJOTMUECKUX MPoOJieM U IyTel
VX PELICHUS;

8) apanTannu K N3MEHSAIOUIUMCH YCJIOBHAM COUMATBHON U MPUPOIHOM
cpeambl:

e  TOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BHIIIOJHEHUU UCCICAOBAHUN U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

e  TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIESITEBbHOCTD;

e moTpebHOCTh B (OPMHUPOBAHMU HOBBIX 3HAHUH, B TOM YHUCIE
dbopMyIUpoOBaTh UACH, TOHATHUS, TUIIOTE3bI O (PU3UUECKUX 00BEKTAX U SABJICHUSX;

e OCO3HaHME NCPUIUTOB COOCTBECHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
00JacTH (PU3UKHY;

e  TUIAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PM3UUECKUX
3HAHMU;

e  CTPEMJICHHE AaHAJIM3UPOBATh W BBUIBIATH B3aUMOCBS3U TPUPO/IBI,
00111eCTBa U YKOHOMUKH, B TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NUECKUX 3HAHUM;

e  OILICHKA CBOMX JCHUCTBUU C YYETOM BIIMSHUS HA OKPYKAOIIYIO Cpeny,
BO3MOYKHBIX II00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOeHUs TpOrpamMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.



Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

e  BBUBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPH3HAKH OOBEKTOB
(ssBNIEHUI );

e  YCTAaHABIIMBATh CYLIECTBEHHBIN NPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS
J1s1 0000IIIEHUS U CpaBHEHUS,

e  BBUBIATH 3aKOHOMEPHOCTH M TNPOTHBOPEYMSI B paccMaTpUBAEMBIX
dakTax, TaHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;

e  BBUIBIATH  INPHUUYMHHO--CJICJICTBEHHBIE CBSI3W TNPU  U3YUYCHHUU
(¢u3nyecKux SBIEHUH U NPOLECCOB, [elaTh BbIBOABI C HCIOJIb30BAaHUEM
JNEAYKTUBHBIX M MHJIYKTUBHBIX YMO3aKJIIOUEHHUH, BBIABUraTh THUIIOTE3Bl O
B3aMMOCBS3SIX (PU3NYECKUX BEIUYHH;

e  CaMOCTOSATEIBHO BBIOMPATH CHOCOO peleHus y4eOHOU (hU3UUecKOit
3alayd  (CpaBHEHHE HECKOJbKMX BapUaHTOB pElIeHHs, BbIOOp HaumbOoJee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e  HCHOJB30BaThb BONPOCHI KAaK MCCIENOBATEIbCKUM HMHCTPYMEHT
MO3HAHUS;

e  MPOBOAUTH MO CAMOCTOSITENBHO COCTaBICHHOMY IIJIaHY OIIBIT,
HECJIOKHBIN (PU3NUECKUI 3KCIIEPUMEHT, HEOOIbIIOE MCCIEI0BaHUE (PUZUUYECKOTO
SIBJICHUS;

e  OLICHHMBaTh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh HH(POPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

e caMoOCTOATENBHO (OPMYIHPOBATH OO0OOIIEHHUS U  BBIBOJBI  TIO
pe3ysbTaTam NpoBEAEHHOTO HAOIIOCHHS, OTIbITA, HCCIEA0BAHNUS;

e  MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEWIEe pa3BUTHE (U3UUECKUX
MPOLIECCOB, @ TaKXKe BBLABUTATh NPEAINOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

e MPHUMEHSTH Pa3IMYHbIE METO/Ibl, ”THCTPYMEHTHI U 3alIPOCHI IIPH MMOUCKE
U oTOOpe HHQOpMAMKM WM J@HHBIX C YYE€TOM MPEIJIOKEHHON ydeOHOI
dbuznyeckoit 3a1a4u;

e  aHaJIM3UPOBATH, CHCTEMAaTU3UPOBATh u UHTEPIIPETUPOBATD
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHMUS;

e  CaMOCTOSITENIHO BBIOMPATh ONTHUMAJIbHYIO (DOpPMY MpEACTaBICHUS
uHOpMAIMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOM rpaduKkoil 1 uX KOMOMHALUAMH.

KoMMmyHuKkaTHBHBIE yHUBeEpPcalbHbIe yueOHbIe 1eiiCTBHA:



e BXOJ€ 00CyXaeHUs yueOHOr0o MaTepuraa, pe3yibTaToB 1a00paTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U
BBICKA3bIBaTh UJCH, HAICJICHHbIE Ha peLICHUE 3aJauyd U MOJAJep)KaHue
OJ1aroXKes1aTeIbHOCTH OOILEHUS;

e  COIOCTAaBJIATh CBOM CYXKIEHHA C CYXICHHUSIMHU JPYTUX YYaCTHHUKOB
Jranora, oOOHapyXKUBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e  NyOJUMYHO MPEACTABIATh PE3YJIbTAaThl BBINOJIHEHHOTO (DU3HMUECKOTO
OIbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

e TNOHMMAThb M  UCIHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM H
WHIMBHUIYAIbHON pabOThI MPHU PEUICHUH KOHKPETHOU (PrU3HuecKoi mpoOIeMbl;

e  INPHUHHMMATh LEIUM COBMECTHOW JIEATEIIbHOCTH, OPraHW30BBIBATH
NEHCTBUS MO €€ JOCTHXKEHUIO: PacHpelesiaTh PO, O00CYXAaTh IMPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e BBINOJHATH CBOIO YaCTh PadOTHI, JOCTUTAsl KAYECTBEHHOI'O PE3yJbTaTa
[0 CBOEMY HAaNpPABJICHUI0 U KOOPAUHUPYS CBOM JACUCTBUS C IPYTUMHU YJI€HAMHU
KOMaH/Ibl;

e  OILICHMBATh KAYE€CTBO CBOETO BKJIAJa B OOLIUI MPOIYKT IO KPUTEPUSM,
CaMOCTOATEIBLHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIEC YUeOHbIE 1eiicTBUS

Camoopranusanus:

e  BBUBIATH NpOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
TpeOYIOIUX /IS PEIICHMs] (PU3NUECKUX 3HAHUM;

e  OpHUEHTUPOBATBHCS B PANIMYHBIX MOAXOAAX MPHUHATUSA PEIICHUM
(MHIMBUAYaAIbHOE, IPUHSATHE PEILICHUS B IPYIINE, IPUHATUE PELICHUN TPYIIO);

e CaMOCTOSITEIbHO COCTABJIATH AJIFOPUTM pelIeHUsl (PU3nUecKor 3aaaun
WIM IUJIaHA HCCIIEIOBaHUS C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;

e  ZenaTh BIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

e  J1aBaThb QJICKBAaTHYIO OLIEHKY CHUTyallMM M Ipe/uiaraTe IUlaH e€
WU3MEHEHUS;

e  OOBSACHATH NPHUYMHBI JOCTHKEHUSI (HEAOCTHMIKEHHUS) pe3ylIbTaToOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBHI B ACSATEIBHOCTD (B TOM YUCJIE B XOJ BHIITOJIHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e  OLIGHUBAaTh COOTBETCTBHE pE3yJIbTaTa IIEJIM U YCIOBUSIM;



e  CTaBUTh ce€0S HA MECTO JPYroro 4ejoBE€Ka B XOAE cCIOpa WIH
JIMCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIoOro;

e  MpU3HABATh CBOE MPaBO HA OMIMOKY MpH pelieHu: GU3NUEeCKUX 3a1ad
WIN B YTBEPKIACHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyueHus B 9 kiacce mpeIMETHBIE PE3yJIbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

e  HCIIOJIb30BAaTh MOHATHS: CUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBKEHUS, epopmanus (ynpyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Kku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, PAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, HH(Pa3ByK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl HCILyCKaHUs U TOIJIOIEHHUs, alb(a-,
0eTa- U TaMMa-u3Iy4YeHUs, U30TOMbI, IAEPHAS] SHEPTETHKA;

e  pa3nuyaTh SABJIEHUA (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
T€JI, PABHOMEPHOE JIB)KCHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloUIMe U BBIHYK/ICHHbIC KOJIEOaHMUs),
pPE30HAHC, BOJHOBOE  JBMXKEHUE, OTpPaXCHHE  3BYyKa, MPSAMOJMHEIHOE
pacnpocTpaHEHUE, OTpPaKEHWE U TPEJIOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa)kKeHUE CBETA, Pa3JI0KEHUE OEJIOro CBeTa B CIEKTP U CIOKEHHUE CIEKTPaIbHBIX
LBETOB, JUCHEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaTOro CHeKTpa MU3JIy4YeHHs) MO0 OMHCAHUIO MX XapaKTEepPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;

e  pacrmo3HaBaTb NPOSBJICHUE U3YYECHHBIX (PU3NYECKUX SBJICHUH B
OKpY>KaroleM Mupe (B TOM yuciie (pU3NUecKHe SIBJICHMs B MPUPOAE: MPUIUBBI U
OTJIMBBI, ABWXKEHUE I1aHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE JIBHIKEHHUE JKHUBBIX
OpraHU3MOB, BOCHPHSTHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YCHHIH,
€CTECTBEHHBII paJMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/auy B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (GU3HUECKHUX SIBICHHI;

e  ONKUCHIBaTh MH3Y4YCHHBbIE CBOWCTBA Tel U (U3MUECKHE SBJICHMUS,
UCIOJNB3Ys (U3MYECKHE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAs CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NepEeMEIEHUE, MyTh, YIJIOBas CKOPOCTh,



CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE CBOOOAHOTO MaIeHus, BeC
TeNa, WMIIYJIbC Tela, HMIYJIbC CHIIBI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUUANbHASI JHEpPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKUHBI, KUHETUYECKAash SHEPIUs, IOJHas
MEXaHWYEeCKasl PHEPrHsi, MEPHOJ U YacTOTa KoJeOaHUid, ATMHA BOJIHBI, TPOMKOCTD
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CPEIbl), MPU
ONKMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
000O3HaUYeHHUs W EIUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (OPMYIIbI,
CBSI3bIBAIOLIUE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU BEIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYHH;

e XapaKTEepU30BaTh CBOICTBa Tel, (U3MYECKUE SBIICHUS U IMPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsS SHEPIHMH, 3aKOH BCEMHUPHOTO TATOTEHMS, IPUHLIUI
CYIIEpPIIO3ULIMH CUJI, TPUHIUI OTHOCUTEJIBHOCTH [ anuiies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUs HWMITYJIbCA, 3aKOHbl OTPAXEHUS W MPEJIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 M MACCOBOIO YHCEN HPH SAEPHBIX PEAKIHAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTEMAaTHYECKOE
BBIPAKEHHUE;

e 00BACHATH (pU3MUECKHE MPOLIECCHI U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTOTMYECKUX IIaroB
C onopoi Ha 2—3 U3y4YEeHHBIX CBOMCTBA (PU3NUYECKUX ABIICHUH, PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pemaTh pacu€THbe 3a7a4yu (Omuparolmuyecs Ha cucremy u3 2-3
ypaBHEHUH), MCHOJb3ysd 3aKOHbBI U (QOpPMyIbl, CBSA3bIBaOLIME (PU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/Jaud 3alUChIBATh KPATKOE YCIOBUE,
BBISIBJISITH HEAOCTAIOLINE MIIM N30BITOUHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIHI,
HEOOXOJMMbIE ISl PEllieHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATUCTUYHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NYECKOUN BEJIMYUHBI;

e  pacmo3HaBaTh MNPOOJIEMBI, KOTOPHIE MOKHO PELIUTh TPHU TMOMOIIH
(Gu3MYEeCKUX  METOJIOB, HCIOJb3yS  ONHWCAHUE  MCCIEIOBAHUSA,  BBIJIEIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLICHUBATh MPAaBHJIBHOCTh MOPSAIKA MPOBEACHUS
UCCJIEIOBaHMSI, JIelaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yJIbTAaThl HAOMIOACHUN U
OTIBITOB;

e  MPOBOAUTH ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SBICHUU WIH
(duznyecKux CBOMCTB Tel (M3ydeHue BToporo 3akoHa HeioToHa, 3aKoHa cOXpaHeHus
HHEpPruM, 3aBUCUMOCTh NEpUOAA KOJEOAHUW MPYKUHHOIO MasTHUKA OT MAacChl
rpy3a 1 >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILITUTYbl MaJIbIX KOJCOaHUH,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3jioKeHHE Oelloro cBeTa B CIEKTD,
U3y4YeHUE CBOMCTB M300pa)K€HUS B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs



npeaMeTa B coOMparolei JinH3e, HabIoJeH!e CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB
U3ITyYCHHsI): CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
0o0OpyZ0BaHUs, OMHUCHIBaTh XOJ ONbITA U €ro pe3yibTaThbl, (POPMYIUPOBATH
BBIBOJIBL;

e  TPOBOAWTH TP HEOOXOJAMMOCTH CEPUI0 TIPSIMBIX HM3MEPCHHM,
OTpeseNsisi CpeAHee 3HAaYeHHE H3MepsieMOol BeMUYUHBbI (POKYCHOE pacCTOsTHHE
coOuparoIel JUH3bI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHust (M3MEPUTEITHHOTO
npuodopa);

e  MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C
WCITOJIb30BAHUEM TIPSAMBIX H3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHHU TIIPHU
PaBHOYCKOPEHHOM JBIDKEHHU 0€3 HavallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJia OTPAKEHUS CBETa
OT yrja MaJeHus W yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI 1O PE3YJIbTATaM UCCIIEOBAHUS;

e  TPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH (CperHss
CKOpPOCTb M YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JBMKEHHM, YCKOpPEHHE
CBOOOHOTO TMaJeHHUs, KECTKOCTh MPYXUHBI, KOA(D(DUIIMEHT TPEHHs CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, YacToTa W Hepuoj KoyieOaHui
MaTEMaTUYeCKOr0 M MPYKMHHOTO MAasTHHUKOB, OMNTHUYECKash Cuiia coOuparomiei
JVH3BI,  PaJANOaKTHBHBIM  (OH):  IUJIAHUpPOBaThH  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBITIOJHATh U3MEPEHHUSI, CIIEAYSI MPEI0KEHHON
WHCTPYKITUH, BBIUYMCIATH 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATH IMOJYYCHHBIC
pEe3yJIbTaThI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHUI;

e coONOJaTh TpaBUIA TEXHUKU O€30MACHOCTH TIpU paboTe C
71a00paTOPHBIM 000PYAOBAHUEM;

e  pa3nMyYaTh OCHOBHBIC MPHU3HAKM HW3YYCHHBIX (DM3MUECKUX MOJIEINICH:
MaTepuaibHas TOUYKa, a0COMIOTHO TBEPIOE TEJNO, TOYECUHBIM HCTOYHHUK CBETA, JyY,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

e  XapakTEepU30BaTh MPUHIMUIIBI JCUCTBUS W3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX OMHCAHHS (B TOM YHWCIE: CHUIOMETD,
JaTYMKH TIOJIOKEHUS, PACCTOSTHUSL U YCKOPEHUSI, pPaKeTa, 3X0JIOT, OYKHU, MIEPUCKOTI,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), UCTIob3ys 3HaHUsI O CBOMCTBAX (PU3NUYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

e  WCTONB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX



MPOLIECCOB MPHU PEIICHUN Y4eOHO--TIPAKTUUECKHUX 3a/1ay, ONTUYECKUE CXEMBbI AJis
NOCTPOEHUS N300pAKEHU B INTIOCKOM 3€pKajie U COOMpArOLIEH JINH3E;

e  MPHUBOAUTH NpUMEpHl (HAXOAUTh HMHPOPMALUIO O MpHUMEpax)
IPAKTUYECKOI0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCETHEBHOW MKU3HU IS
oOecrnieyeHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBAMH, COXPaHEHHUS 370POBbSl U COONIONECHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKpYXKalolleH cpene;

e  OCYUIECTBJIATH IOUCK HH(MOpPMALUU (PUINYECKOTO COAECpPKAHUSI B
HHuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOUCKOBBIM 3alpoc, HAXOIUThH ITyTH
OTpe/eNeHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MHQOpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HAHUU U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

e  WCIIOJIb30BAaTh TMpPU BBIIOJHEHUM YUYEOHBIX 3aJaHUIl HAy4YHO--
HOIYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CHPaBOYHbIE MaTepuabl,
pecypcel cetu MHTepHeT, BiameTs mNpuEMaMHU KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

e  co37aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
UH(GOpPMaIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOIrO COAEpKaHUs, MyOIMYHO
IPEJCTaBIISITh PE3YIbTAaThl HPOEKTHON WIIM UCCIEA0BATEIbCKOM AEATENbHOCTH, IPU
OTOM TPAMOTHO HCIOJb30BaTh HM3YyYCHHBIM NOHSATUMHBIM aIlllapaT H3y4aeMoro
paznena (U3MKA M COMNPOBOXKAATH BBICTYINIEHUE IMPE3EHTAIMEN € YYETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM uudposBbie
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannyeckue siBJICHUSA
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bubmuoreka [{OK
1.1 10 0 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B 7 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 0 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bubmmoreka IIOK
2.1 M 0 7 0 3
CRAHMHICCKHT KOT RN https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M . 8 1 3
CXAHUMECKHUE BOTHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 5 0 5 bubnuotexa [JOK

QJICKTPOMAIrHUTHBIC BOJIHBL

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro mo pazneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
bubnunorexa LIOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 httos://m.edsoo.ru/7fA1a4a6
bubnunoreka LIOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuoreka [{OK
51 Hcnyckanue U MOTJOLIEHUE CBETa aTOMOM 4 1 httns://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
5.2 6 1
(TpoeHie ATOMHOTO A1pa https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
. A 7 1
5.3 JIEpHbIE peakuu https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-000011aI0IIM i MOYJIb
6.1 IToBTOpenue u 0600IIEHNE COJIEPIKAHUS 9 9 bubmuoreka [IOK
' Kypca pusnku 3a 7-9 knace A https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udpposbie
Tema ypoka Kourpoabubie IIpakr A tudp
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1
MexaHn4ecKoe JBUKEHHUE. oy bu6mmoreka [IOK
L M L OSRQp24 https://m.edsoo.ru/ff0ad474
aTepuabHas TOUKa 06.09.2024 ps://m.edsoo.ru/ffOa
1 Henens
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 02.09.2024- bubmuorexa [JOK
MEXaHUYECKOTO JBUKCHUS 06.09.2024 https://m.edsoo.ru/ff0ad474
o 1 Henens
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK
3 1 02.09.2024- https://m.edsoo.ru/ff0ad19
JIBIOKCHUE 06.09.2024 ps://m.edsoo.ru/ff0ad19a
HepasBnomepHoe 5 2
P P PAMOJIMHENHOE HeJeNs BuGmrorexa LOK
4 nBukeHue. CpeHsst U MTHOBEHHAs 1 09.09.2024- _
https://m.edsoo.ru/ff0ad19a
CKOpOCTb 13.09.2024
. 2 Henens
5 [IpsiMonrHETHOE paBHOYCKOPEHHOE 1 09.09.2024- bubnmnoreka [JOK
JBH>KEHUE. Y CKOpEHUE 13.09.2024 https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh TIPSMOJIMHEHHOTO 2 Heaens
6 paBIfoyCKOplleHOFO nBwkeHus. ['papuk 1 09.09.2024- bubmmorexa LOK
’ https://m.edsoo.ru/ff0ad8d4
CKOPOCTH 13.09.2024
JlabopaTopHas pabota "OnpeneneHue 3 Henens
7 CKO peHI/ISII) TGH;) pu aBHopcio €HHOM 1 1 16 Og 2024- Bubmiorexa IJOK
yexop PP Hoy P " pes https://m.edsoo.ru/ff0adb18
JBUKECHUY 10 HAKIIOHHOM IJIOCKOCTH 20.09.2024



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

CBoOoaHoe nagenue tei. OrbITh

3 Henens

bu6mmoreka [IOK

8 16.09.2024- ]
lNanunes 20.09.2024 https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE ABMKEHUE 110
3 Henend
9 okpyxHoctH. [lepuon u yacrora 16.09.2024- bubmumorexa [IOK
oOpamenus. JInaeiHas u yrioBast 20.09.2024 https://m.edsoo.ru/ff0ael76
CKOPOCTH
4 Henens
bu6mmoreka [IOK
10 LlenTpocTpeMUTENBHOE YCKOPEHUE 23.09.2024- ]
27.09.2024 https://m.edsoo.ru/ff0ael76
4 Hepend B OK
11 [IepBe1it 3ak0oH HproToHa. Bexktop cuiibl 23.09.2024- htlf £;I§1T:cizgr /F0a6612
27.09.2024 S:/M.ds00.1U
4
12 Bropoii 3akoH HeroToHa. 2;8321512 4 bubnuorexa [IOK
PaBHOpelicTBYIOIIAs cHita 97.09.2024 https://m.edsoo.ru/ff0ae72a
5
13 Tpernii 3akoH HetoToHa. Cynepno3uuus 30Hgge;512 4 bubnuotexa [JOK
cui 04.10.2024 https://m.edsoo.ru/ff0ae982
5 Henensa
14 Pemrenue 3ana4 Ha IPUMEHEHUE 3aKOHOB 30.09.2024- bubnnorexa [JOK
Herorona 04.10.2024 https://m.edsoo.ru/ff0aeb6c
5 Henensa Bu6 [IOK
nonroTeKa
15 Cuna ynpyroctu. 3akoH ['yka 30.09.2024- _
Q 04.10.2024 https://m.edsoo.ru/ff0aeca2
6 Henens
16 Pemenne 3amaa mo teme «Cuna 07.10.2024- bubmuorexa [JOK

YIPYTroCTU»

11.10.2024

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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Jlaboparopuas pabota «OnpeneneHue

6 Henes

bu6mmoreka [IOK

17 07.10.2024-
KECTKOCTH IIPYKUHBI» 11.10.2024 https://m.edsoo.ru/ff0ace28
6 Henens Bu6 OK
18 Cuna TpeHus 07.10.2024- htlf J_I/I;I;Tega Hr /F0a£738
11.10.2024 S./M.eCs00. e
7 Henens
19 Pewenune 3anau no reme «Cuiia TpeHUS» 14.10.2024- E:f@_IZIOTeé(a HO/I]ffO £226
18.10 2024 ps://m.edsoo.ru/ff0afa
7
20 JlaboparopHas pabdota "Omnpenenenue 1 4H:ge;512 4 bubnuorexa [JOK
Kod(puImeHTa TpeHHU CKOJIbKCHHS 18.10.2024 https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI 7 Henens BuG OK
21 Herorona. Cuna ynpyroctu. Cuina 14.10.2024- nommoteka I
" https://m.edsoo.ru/ffO0afb8e
TpEHUs 18.10.2024
Cuna Ts5KecTH ¥ 3aKOH BCEMUPHOTO 8 Henens
22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO 21.10.2024- ]P?tlf 65;5:;;;2?8/1;0“0 a4
najeHuA 25.10.2024 BS://M.2T500.
VYpok-koupepenius "JIBuxeHue Ten 8 Hexens
bu6mmoreka [JOK
23 BOKPYT TPaBUTAI[MIOHHOTO IIEHTpa 21.10.2024- httos://m.edsoo ru/Ff0afo44
(Conneunas cucrema). ['anmaktuku" 25.10.2024 RS-/, '
8
o Pemrenue 3anau no reme "Cuia TsxecTu 2;:265512 4 bubnuotexa [JOK
Y 3aKOH BCEMHUPHOTO TATOTEHUS 25 10.2024 https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuyeckas CKOPOCTb. bubnuorexa [IOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHe MaTepUaAIbHONW TOYKHU. bubnnoreka [JOK

AbGcomoTHO TBEpOe Teno. PaBHoBecue

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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TBEPIOTO TENA € 3aKPEIVIEHHON OChIO
BpalCHU

bu6mmoreka [IOK
27 Mowent cubi. HenTp wixectH https://m.edsoo.ru/ff0ael76
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOK PadOTE 110
29 Telviz "MexaHqucge BI/I)KegI/Ie bubmorexa [TOK
. ,,ﬂ ' https://m.edsoo.ru/ff0b0408
B3aunmopeiicTBue Ten
Kontponbnas paboTa mo teme
30 "Mléizﬂifl};cfcfe BIDKI::HIZGM bubmorexa LIOK
N e " ' https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
HWmnynbsc Tena. UMnynbe cuibl. 3aKoH
31 COX ZHeHI/Iﬂ HMII JILZa Yupyroe u bubmorexa LOK
p y . 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE
39 Pemenue 3agau mo teme "3akoH bu6mmoreka [JOK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepeHnus "PeakTuBHOE bubnuoteka [JOK
33 "
JBIKEHUE B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b096c
bu6mmorexa [IOK
34 Mexanunueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ffob0as4
PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH bubnuoteka [JOK
35
U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue bubnmuorexa [JOK
36 paboThI CUITBI TPEHUS ITPU PAaBHOMEPHOM https://m.edsoo.ru/ff0b096¢c

JIB>KEHUU TeJla 10 TOPU30HTAIbHOU
MTOBEPXHOCTH»



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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CBs3b 9HEprUH U pabOTHI.

bubmuorexa [JOK

37 TToTeHMaNbHas SHeprus https://m.edsoo.ru/ff0b096¢c
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ffob0c32
39 3aK0H COXpaHEHHUs SHEPTUH B MEXAHHUKE bubmorexa [IOK
P P https://m.edsoo.ru/ff0b0c32
40 Jlaboparopnas pabota «3yuenue bubnuorexa [JOK
3aKOHA COXPaHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe IBMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyk/1eHHbIE bubnnorexa [HOK
KoJjiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuid U NPYKUHHBINA bubnnoreka [JOK
MasATHUKH https://m.edsoo.ru/ff0b20f0
Ypok- 3
| e g B 10K
pHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChl Tpy3a»
45 [IpeBparenue sHepruu npu bubnuoreka [IOK
MEXaHWYECKUX KOJICOAHMIX https://m.edsoo.ru/ff0b197a
J1a6 0 O
4 uacrors n neprom kocGarmii BrGmorera LIOK
pHOa https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA)
JlabopaTtopHas padota «IIpoBepka
47 HE3aBHCHMOCTH TIepHo/ia KoJeOaHmit bu6mmorexa [IOK

rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ff0b197a
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Mexaunueckue BoJaHBL. CBOWCTBA

bu6mmoreka [IOK

48 MeXaHU4eCKUX BOJH. [IpononbHbie 1 httos://m.edsoo.ru/fob2 e
MOTICPEYHBIE BOJHBI
Ypok-koHpepenuus "MexaHUYECKHE bubmuorexa [JOK
49 BOJIHBI B TBEPIOM Teie. CelicMuieckre https://m.edsoo.ru/ffOb21fe
BOJIHBI"
3Byk. PactipocTpaHeHue u oTpakeHue bu6muorexa LHOK
50 3ByKa https://m.edsoo.ru/ff0b21fe
51 VYpoxk-uccnenosanne "Habmonenne bub6nmnorexa IIOK
3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" https://m.edsoo.ru/ffOb21fe
I'poMKOCTB 3ByKa U BbICOTA TOHA. bu6muorexa LHOK
52 AKYCTHYECKUI PE30HAHC https://m.edsoo.ru/ffOb21fe
53 Ypok-koHpepeHus "YIbTpa3ByK U bubnnoreka [JOK
nHOPA3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOU pabOTE MO
54 Telvfle "3aKoHBI COX EHGHI/ISI ’ bubnmorexa LOK
P ' " https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneOaHus ¥ BOJTHBI
KonTponbHas padota no Teme "3akOHbI
55 COX Tal.)HeHI/IH l\ﬁexaaneCKHe KoseOaHus bubmiorexa LIOK
P . https://m.edsoo.ru/ff0b25f0
Y BOJTHBI
56 DNEeKTpOMarHuTHOE MoJIe. bubnnoreka [JOK
DIEKTPOMArHUTHbBIE BOJIHBI B https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH bubmorexa [TOK
P N https://m.edsoo.ru/ffOb2abe
58 Ypok-koupepenmus "[lkana bubnuorexa [JOK

OJICKTPOMArHUTHBIX BOJIH.

https://m.edsoo.ru/ff0b2fe6
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Hcnons30Banue 37€KTPOMarHUTHBIX
BOJIH JUIsl COTOBOM CBS3H"

VYpoxk-uccienopanue "M3yueHne cCBOUCTB

bubmuorexa [JOK

59 e
HICKTPOMATHHTHBIX BOJ,IIH ¢ TTOMOTHBIO https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeNeoHa
Pemnrenue 3agad Ha onpeaeicHue
60 4acTOTHI U IJ[II/IHLI 3ne§Tﬂ0MarHHTH0ﬁ Bubmaorexa ITOK
a p https://m.edsoo.ru/ffOb2abe
BOJIHEI
DJIeKTpOMarduTHas IpUPoIa CBETA.
61 Cko OI():TB cBeTa Boml:osblle[ CBOIICTBA bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
WUcrounuku ceera. Ilpsimonuneiinoe
62 acIpoCTpaHeHue CBETa 3arMeHus bubmorexa [IOK
pachpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0H OTPaKEHUSI CBETA. 3epKaja.
63 PemeHHep3aI[aq Ha II I/IMeHeI;-II/Ie 3aKOHa bubmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
OTpa)XKE€HUs CBETA
[Ipenomiienue cBeta. 3aKoH bubnnoreka [JOK
64
MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
ITomHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 HCHOJ‘IB?;OBZI?:JG nonHorpo BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPa)XE€HUS B ONTUYECKUX CBETOBOAAX
JlaGopatopHnas pabora "HccnenoBanue
66 3aBUCUMOCTH yIJla MPEIOMIICHUS bubnnoreka [JOK

CBETOBOTIO JIy4a OT yIJia aJIeHUs Ha
rpanune "Bo3ayx-crekno""

https://m.edsoo.ru/ffOb3c5c
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Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS: bubmorexa LIOK
yIp P o https://m.edsoo.ru/ffOb3c5c
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
bu6mmoreka [IOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/FOb3F2c
. bubmuoreka [JOK
69 [TocTpoenne n3o0paxeHU# B TMH3AX https://m.edsoo.ru/ffobd4da
JlaGopatopHnas pabota "Onpenenenue
70 (1)0KySHorE pachos{HHs{ " OII)TTquCKOfI bubmorexa HOK
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK
71 "
JIUH30BBIC TIPHOOPHI https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmorexa LOK
-9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenuus "JledexTsl 3peHus. bubnuorexa [JOK
Kak coxpanuts 3peHue” https://m.edsoo.ru/ff0b4684
Paznoxenne 6em0ro cBeTa B CIEKTP.
74 Omnertel HetoTona. Croxxenue ’ bubmiorexa LIOK
‘ https://m.edsoo.ru/ffOc0f4c
CTIEKTpAJIbHBIX IIBETOB. JlEcmepcust cBera
JlaGopatopnas pabora "OnbIThl O
75 pasNoKeHuto 06eI0ro cBeTa B CIEeKTp U bubnuoreka [IOK
BOCIIPUATHUIO L[BETA IIPEIAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHNU Yepe3 1[BETOBbIE PUIBTPHI"
VYpok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBIZ:Ta' I;/Icne cy; UHTEepEepeHIHs U bubmorera [JOK
A " P, PPEPERKL https://m.edsoo.ru/ff0cOe2a
T paKIus
77 OmerTel Pe3epdopaa u ruranerapHas bubnmnoreka [JOK

MOJIENIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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[Tocrynater bopa. Moaens aroma bopa

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bubmuoreka [JOK

7 atoMoM. KBaHTbl. JInHeWyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmronenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUJIBI Bubmaorexa ITOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
83 PannoaxktuBHbIE IpEBpalieHUs. bubnuorexa [JOK
N3otornbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bubmuorexa [JOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
bubmuoreka [JOK
85 Hepnon nonypacnaza https://m.edsogru/ffOCOeZa
Ypok-koH(pepenuus "PagnoakTuBHbIE
86 H;yquH;b Bip;pone, MI;,[[I/ILII/IHC, BH6J_IHOTeKa LOK
TexmKe” https://m.edso0.ru/ff0c2126
87 S nepHble peakiy. 3aKOHbI COXpPaHEHUS bubnnoreka [JOK
3apsiA0BOTO U MACCOBOTO YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHbIX siaep. CBs3b bubnnoreka [JOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie bu6mmorexa [IOK
peakuun" https://m.edsoo.ru/ffOcOe2a
90 Peakuuu cunTe3a u neneHus saep. bubmuorexa [JOK

Uctrounuku sueprun CosiHIa U 3BE31T

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c1e88

Ypok-koudepenmus "Anepras

91 JHepreTuka. JlelcTBus paguoaKTUBHBIX bubmorexa LHOK
' https://m.edsoo.ru/ff0cOe2a
U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI" D
[ToaroroBka K KOHTPOJILHOM pabOTE MO
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubnmoreka [JOK
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
IToBTOpEeHne, 0600IIICHHE.
P n bubmuorexa [JOK
%4 JlaGopatopHsIe paboTsI 110 Kypey https://m.edsoo.ru/ff0c245a
"BzaumozeticrBue Ten" T '
IToBTOpenue, 06001IeHNE. Pemenue
P n bu6mmoreka [IOK
95 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 https://m.edsoo.ru/ff0c2572
TteMe "TeruoBble npouecchr” T '
IloBTOpenue, 0600ImIcHKE. Penrenue
96 pacquF})IHx " Kaqe(:ITIBeHHHx 3aja4 1mo bubmorexa LHOK
https://m.edsoo.ru/ff0c2a22
teme "KIIJ TermoBeix qBurateneit” :
[ToBTOpenue, obo6meHue. Penrernue
P . bubnuotexa [JOK
97 pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 MO https://m.edsoo.ru/ff0c2b30
teMe "KIIJ[ anekTpoycTaHOBOK" T '
[ToBTOpeHwme, 0600IICHNE.
P o bubmuorexa [JOK
98 JIaboparopHbIie pabOTHI ITO KYPCY

"CBeTOBbI€E SIBJICHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTropenue, o6o0menue. Pabora ¢

bu6mmoreka [IOK

99 TEKCTaMH n(: Teme "3aKOHBI COXpaHEHUS 1 https://m.edsoo.ru/ffoc2d6a
B MEXaHUKE
IT eHue, 0oo6meHue. Pad
100 rexcram no revie "KoneGam n 1 bGmnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
TekcTaMu 1o TeMe "CBeToBbIE SIBIEHUS" https://m.edsoo.ru/ff0c3044
IT 6006 . Pab
102 rercravm no revie "Kaaurronan n 1 bGmnorexa LIOK
" https://m.edsoo.ru/ff0c3044
snepHas pu3nka
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

