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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma o (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa C UEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOro O0Opa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B KoHmenmuu mnpenomaBanusi ydeOHoro mpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXKHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBIOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHUsI OTBOJIUTCS 102 yaca (3 yaca B HEJIEITIO).



COJAEPKAHUE OBYUYEHUA

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JnBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mnpsIMONIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora obOparieHwus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTtona. Bropon 3akonH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIManbHas SHEPTUS Tela, MOAHATOTO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHME MyTeW WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3mMepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.

HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenune nBmkeHus Teia Mo OKPYKHOCTH.

Hab6nronenne MexaHnueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa

«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO

KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHS Te€Jla OT MAacCChl TE€Jla U JEHUCTBYIOUIEH HA HETO
CHUJIBI.
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9.

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

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHeHnne Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryapca Ipu B3auMOJEHCTBUH TE.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJECHCTBUN.

CoxpaHeHHE UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM DHEPTUH IIPU ABUKCHUU TEJIA MO IEUCTBUEM
IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUIIEro paBHOMEPHOIO
JBUKEHMSI LIApUKa WU TEJIEKKH.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanye 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW MNpPU PABHOYCKOPEHHOM JBIKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue kordPUIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  THOABEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHue 3aKoHa COXpaHEHUs SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKHU. lIpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxkzaeHHole — kojeOanusa.  Pe3onaHnc.
Mexanuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TEJE, CCHCMUYECKUE BOIHBI.



3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue koneOGaHWil Ted MOJA JNEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.
Habnronenue kosnebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYXIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYyCTUUYECKHI pe30HaHC.
./Iaﬁopamopuble padomul u onvimol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojieOaHW MaTeMaTHu4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOThl U IEPHOJia KoeOaHUi MPY>KUHHOTO MasSTHHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. [IpoBepka He3aBHUCHUMOCTH TepHoOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMmarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOIICTBa
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomel u onvimel.
1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
CgeToOBbBIE SIBJICHUS.
JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpssimonnHeHOE
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

JInnza. Xop ayueil B iuH3e. OnTuueckas cucreMa (hoTtoarmnapara, MUKpOCKOIIa
u Teseckomna. ['1a3 kak ontuyeckas cucreMa. biim30pyKoCTh U 1aabHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxenue
CIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Hemoncmpauuu.
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[IpsiMoJIMHEHOE PACIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJIax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBOA.

Xop tydeit B coOuparorieit JInH3e.

XOJ Ty4der B pacCEUBAIOIIEH JIUH3E.

[Toyyenue n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6e5noro cBera B CIEKTP.

12. ITomydyenue 6eoro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH yTjla OTPa)KEHHUs CBETOBOTO Jyya OT yria
najicHusl.

N3yuenune xapakTepucTUK N300paxxeHus peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBHCUMOCTH yTJla MPEJIOMIICHHUS CBETOBOTO Jy4a OT yria
NaJICHNAS Ha TPAHUIIE «BO3TYX—CTEKIION.

[Tomyyenune n300paxeHuit C MTOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI cOOMparonieit
JIUH3HIL.

OTBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITBl MO BOCIPHUATHIO I[BETA MPEIMETOB MPU WX HAOIIOICHUH dYepes3
I[BETOBbIE (DUIIBTPHI.

KBanToBbIe sfiBJICHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHne v noryomenne ceeta aroMoM. KBaHThI. JIMHeUaThle CIEKTPHI.

PagnoaktuBHocTs. Anbda-, 6eta- u raMma-uznyuyeHusi. CTpoeHue aTOMHOTO

spa.

Hyxnonnas wMomens aromMHoro sapa. HM3ortomsl. PannoakTtuBHBIE

npeBpauieHus. llepuon nonypacnaga aTOMHBIX SAED.



SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CoHIa U 3BE3 .

SnepHas osHepreTuka. JleMCTBUS PaJuOAKTUBHBIX H3IyYCHUW Ha >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3ITYYECHHM.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue painoakTuBHOTO oHA.

IHoBTOpPHUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOYJIh IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OMBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
MpU HU3YYEHUHM BCETO Kypca (DU3UKH, a TakKXKe JJIsi MOJATOTOBKH K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig oOydarommxcs, BRIOPABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DUu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO AEATENBHOCTHBIA XapaKTep JAHHOTO pa3iesia peain3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIIMECS BHITIONHSIOT 3a1aHNS, B KOTOPBIX UM TpeiaracTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBACHSTH
dbuznyecKkue SBJICHUS B OKPY Kalollel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIE METO/bI UCCICIOBAHUS (PU3NUECKUX SIBJICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHIKCHHM COBPEMEHHBIX
TEXHOJIOTHH.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:KJIaHCKOr0 M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIEN COCTABIIIOLIEH
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbI 30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOopMUPOBAHHOCTH HaBbIKa pehJIEKCUH, MPU3HAHKUE CBOETO MTpaBa Ha OIITUOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBHI C YyYETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuwatomerocs OyayT chopMupoBaHbl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue J1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK MCCIIEOBATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7€ OOCYXIEHHUS y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMAaHHON U UHANBUIY ATbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHUS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TMPUHATUE PEUICHUS B TPYIIE, NPUHITHE PEIICHUMA
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0JI€ CIIOpa WU JUCKYCCUM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJIb30BaTh TMOHATHS: CHUCTEMA OTCYETA, MarephaiabHas TOYKAa,
TPAeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO MBIDKCHHS, Jehopmarius
(ympyrasi, mjacTdueckas), TpeHHEe, IEHTPOCTPEMHUTEIbLHOE YCKOpEHHUE,
HEBECOMOCTh U TIEPErpy3Kd, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, TITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIIEKTPBI UCITyCKaHUsS U TOTJIOMICHUsI, alibda-, 6eTa- U raMma-u3IIydeHus,
W30TOIIbI, SIACPHAS SHEPTETUKA;

paznuyarh SIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBMXKEHUE MO OKPYKHOCTH, B3aUMOJICVCTBHUE
TeJl, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIllue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJHOBOE JIBHKEHUE, OTPaKEHHUE
3ByKa, MPAMOJIMHEUHOE PaCHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBE€TA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro CBETa B
CIICKTP M CJIO)KEHHUE CIEKTPaJIbHBIX I[BETOB, JUCIEPCUS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTb, BOZHUKHOBECHHUE JIMHEWMYATOIrO CIIEKTpa
W3JIYYEHHS ) 10 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBHITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpYyJ)XKaroleM MHpe (B TOM 4YHuclie (PU3NUECKHEe SBJICHUS B IPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBUKEHUE TJIaHET COJTHEYHOM CUCTEMBbI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IIBE€Ta TE,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHE BUAMMOTO,
yIbTPa(QHOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PAJWOAKTUBHBIX M3JyYEHUN Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TNEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJCISTH CYNIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBJICHUM;

OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
¢dbuznyeckre BEIMYMHBI (CpPEAHSsE M MIHOBEHHAas CKOPOCTh Tella TpHU
HEPAaBHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIOBas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE



cBOOOMHOTO TAJCHMs, BEC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIIBI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, NOTEHIMANbHAs HHEPrus Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUSl CKATOU
IIPY’KUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKAs SHEPTHUsL, IIEPUOJ
U 4YacToTa KoseOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTelab MPEIOMIIEHUS CpeIbl), NPU OMNHCAHHUH
NPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIB3YEMBIX BEJIUYHH,
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYUMHAMH,
CTPOUTH IPa(UKU U3yUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MMITYJIbCA, 3aKOHBlI OTPAXKCHHS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsA0BOI0 U MaCCOBOTO YHUCEII
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTepa: BBIABIIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpod Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a71a4i (ONUPAIOIIKECs Ha CUCTEMY U3 2—3 ypaBHEHMI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEJIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJja4M 3allMChIBATh KPATKOE YCIOBUE, BBISBISATD
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (DOPMYJIbI,
HEOOXOJUMbIE [UJISl pEIlIeHUs, MPOBOJUTh pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTH MOJIYUYEHHOTO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOPAJIKA
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nuecKkux CBOMCTB Ten (M3y4deHue BTOporo 3akoHa HbloToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEepHoAa KoJeOaHWH MpYyKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYIbl MAJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B



MJIOCKOM 3€pKaJie M CBOWMCTB HM300paKeHHS MpeaMeTa B CcoOuparomiei
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITAa U €r0 Pe3yIbTaThl, JOPMYIUPOBATH
BBIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHHH, OTpeaesss
CpeqHee 3HAUYCHHE U3MepsAeMOill BelnnuuHbBl ((POKyCcHOE paccTosHuE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HM3MEpPECHHS
(M3MepUTEILHOTO PHOOpa);

POBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHH TTPH
PaBHOYCKOPEHHOM JBIDKCHMM 0€3 HayaJdbHOM CKOPOCTH, MEpPHOjIa
KOJICOaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPpaKEHUs CBETa OT yIJia MaJeHUs U yriia MpeIoMIICHUs OT yria
NaJieHns): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKUX BEJIWYMH B BUJE TaOJIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yabpTaTaM UCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBbIC H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHU U, YCKOPEHHE
CBOOOJTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, YaCTOTa W TEPHOJ
KOJICOaHWI MaTeMaTH4eCKOro W MPYKMHHOTO MAaSsTHHUKOB, ONTHYECKAs
cwia coOuparomel JHH3bI, pPaJAHMOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, COOMpaTh DJKCIEPUMEHTANIBHYIO YCTaHOBKY M BBITIOJHATH
U3MEpEHHs, CleAys MPeNOKEHHOW WHCTPYKIWU, BBIUMCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM
IIOrPETHOCTHA U3MEPEHUN;

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ 1ab0paTOPHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCUYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JINH3a, TUTaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO sIJIpa;

XapaKTEepPU30BaTh TPHUHIIUIBI  JCHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM YHUCIE:
CIIUZOMETP, NATYUKH TOJOKCHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUH UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI I CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUSCKUX MTPOIIECCOB MPHU
pelIeHnr  y4eOHO--TIPaKTUYSCKUX 3a/ad, ONTHYECKHE CXEeMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBhS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHuTepHeTe, caMOCTOATENbHO (OPMYIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
NyTU ONpEeNIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEeSATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIN
NOHSTUMHBIN amnmapar u3y4yaeMoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TIpE3eHTAallel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpuHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Kourposbnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanMoeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3AKOHBI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue K0J1e0aHUS M BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCRHIC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

31 DNEeKTpOMarHuTHOE MOJIE U 6 9 bubnnorexka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbI€ ABJIEHUSA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fl[:;:eﬂﬂﬂ gg[?al;zi:fenbﬂme
padoThI padoThI pecypen

1 MexaHnueckoe JBIKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsAsl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHye yCKOpeHus Tena npu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocth”

8 CBoboanoe nagenue ten. OnbIThl 1

T"anmunes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

bubmuorexa [JOK

o obparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoxelicTByOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoteka [JOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenune 3agau no reme «Cuna
YIOPYTOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenne KECTKOCTH bubmmorexa LHOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuorexa [JOK
18 G TpeHs https://m.edsogru/fanf738
19 Pemenne 3agau mo reme «Crita bubmuorexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;,[[CJII;HI/IC I;)(OB(I)(I)I/ILII/ICHTB. bubmmorexa LIOK

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pemenne 3aga4d mo reme "3aK0OHBI

bubmuorexa [JOK
21 HeroTona. Cuia ynpyroctu. Cuna
" YHpY https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
Cuia TSKeCTH U 3aKOH BCEMUPHOTO Bt OK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO nbmorexa L
https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koupepenius "J[BrkeHue Tei
23 BOKPYT I'PaBUTALIMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku”
Pemenue 3amau o teme "Cuna BuG OK
24 TSDKECTH Y 3aKOH BCEMUPHOTO nosmoteka I
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpeIIEHHOW OChIO BpalllEHUs

27 MowmeHT cuisl. LeHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuisbl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU padoTe Eub OK

29 o TeMe "MexaHnuecKoe JBHUKEHHUE. nbmmorexa I1
B . " https://m.edsoo.ru/ff0b0408

3alMMOJIECTBHE TEI
KoHnTtponbhas pabota mo teme Eub OK
30 "MexaHU4ecKoe IBUKEHUE. nbmorexa L

Bsaumoneiictue ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

HNmnynsc Tena. UMityasc CUibL.
3aKOH COXpaHEHMsI UMITyJIbCA.

bubmuorexa [JOK

31 Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3auUMOJICUCTBUE
Pemenue 3aga4 mo teme "3akoH bubmuorexa [JOK
32
COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuorexa [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0a8A
35 PabGota cuIIBI TSDKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue padOThI CUITbI TPEHUS
MIpU pAaBHOMEPHOM JBUKEHUU Tea
10 TOPU30HTAIBHOU MOBEPXHOCTH»
37 CBs13b SHEpruu U paboThI.
[ToreHunaneHas sHEprus
Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
38 .
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopHnast pabora «3yuenue bubnuorexa [JOK
3aKOHA COXPAaHECHUS YHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBHIKEHHE U €TI0 bubmuorexa [JOK

XapaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858



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

42

3aryxaromue KoieOaHus.
BriHy X 1eHHBIE KOJICOaHMS.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKU

VYpoxk-uccienopanue «3aBUCUMOCTh
nepuo/ia KojeOaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIEOAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaGopaTtopHnast pabota
«Ompenenenue 4acTOThl U eproIa
KOJICOAHUH MPYKUHHOTO MATHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHmi
rpysa, HOABEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbl. CBOMCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJTHBI

Vpok-koHpepeHuus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TeJIE.
CeticMuuyeckue BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'pOMKOCTB 3ByKa U BBICOTA TOHA.

52 AKyCTUYECKHUI PE30HAHC

53 Ypoxk-koupepenuus "YnpTpa3Byk u bubnuoreka [IOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe

54 1o TeMe "3aKOHbI COXPAHEHHUS. Et?:i;ﬁt;;groulllff 0b25f0
Mexannyeckue KoedaHusi 1 BOJIHbI"
KonTponbhas pabota no Teme

55 "3aKOHBI COXpAHEHMUSI.
Mexanuueckue KoneOaHusi ¥ BOJHBI"

56 DNIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
ONEeKTPOMarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpok-koHpepenmus "llkana

58 3JIEKTPOMArHUTHBIX BOJIH. bubnuoteka [JOK
Hcrnonbs30BaHKEe 2JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /1711 COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngs?E;T:;sigr(z/I]ffObZCGC
HIOMOIIBI0 MOOHMJIBHOTO Tenedona" T '
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJIUMHBI
3JIEKTPOMArHUTHON BOJTHBI
DJeKTpOMarHuTHasi Ipupoja CBeTa.

61 CkopocTb cBeTa. BoiHOBBIC bubmmorexa [JOK

CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS bubmmorexa [JOK
https://m.edsoo0.ru/ff0b3658
Counnna u JIynsl
3aKOH OTpaXeHHs cBeTa. 3epKaja.
63 Pemenue 3a1ay Ha IpUMEHEHHE bubmmorexa [JOK
https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cBera. 3aKoH bubnnoreka [HOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKeHUE
65 cBera. Mcnonp30BaHue MoaHOro bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
66 MPETOMIICHUS] CBETOBOTO JIyda OT
yTJia maJieHusl Ha TpaHuIle "BO3ayX-
crekso""
VYpok-koHpepeHuus
"Ucnonp30BaHue NOJHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuia JIMH3bI https://m.edsoo.ru/FOb3f2c
. bubnmoreka [JOK
69 [TocTpoeHre N300paKeHHI B JTMH3AX httos://m.edsoo.ru/fobadda
70 JlaboparopHas paboTa bubnmnoreka [JOK

"Onpenenenne HOKyCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

pacCTOsTHUS U ONTHYECKOM CHIIbI
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnnoreka [HOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 I'na3 xak ontuyeckas cucrema. bubnmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudeperuus "JlepexTst
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 OmneiTel HetoToHa. CliokeHne bubmuorexa [JOK
CIIEKTpPaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
Pa3I0KEHUI0 OEJTIOT0 CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa LIOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukyM "BoaHOoBbIE

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u quppaxaus”

77 OmnswiTel Pezepdopaa u mnanerapHas bubnuotexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctrynatel bopa. Monens atoma
bopa
HcnyckaHnue U MOIJIONIEHUE CBETa

. bubnmoreka [JOK

79 aroMoM. KBanTbl. JInHeidarsie

CIIEKTPBI

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HaGmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoaxTuBHOCTE U €€ BUIBI buGnnorexa LIOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOTO sipa. bubnnoreka [HOK
Hyxnonnas Mmoaens https://m.edsoo.ru/ffOc18ac

83 PanroakTuBHBIE TPEBpaALICHUS. bubnnoreka [JOK
H3otomnsl https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau o teme: bu6mmoreka [IOK
"PagmoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeHus

86 "IPaﬂﬂoaKgIBlj{bI;I U3ITy4YeHUus B Bubmorexa ITOK

| https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 coﬂx;)aHeHIEﬂ 33;51110301“0 u bubnuorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuoteka [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "AnepHeie
peakun"

90 Peakuuu cunTte3a u neneHus saep. bubnmuorexa [JOK
Ucrounuku sneprun CosHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpoxk-koupepennus "AnepHas

91 sHepreTuka. JlencTus

PaAMOAKTHUBHBIX U3ITyUYEeHUHN Ha
JKUBBIE OpraHU3MbI"



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/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuorexa [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KonTtponbHast pabora o Teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"
[ToBTOpenue, obodIeHNE.
94 JlaboparopHblie pabOTHI 1O KypC bubmorexa LHOK
" P pv P \ ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
IToBTOpenue, 0600IeHNE. Pemenue
95 ACYCTHBIX U KAYECTBCHHBIX 3a/1a4 bubmmorexa [JOK
P " ,J,I https://m.edso0.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
[ToBTOpenue, o6o0mmenue. Permenue
96 pacueTHBIX ¥ Ka4E€CTBEHHBIX 3aJa4 bubnuoreka [IOK
o teme "KIIJ] TemnoBeIx https://m.edsoo.ru/ff0c2a22
nsurareiei”
IToBTOpenue, o6o6meHue. Pemenne
97 aC‘leTI;)-IBIX Y Ka4eCTBEHHBIX 3a/1a4 bubmmorexa [OK
P | " https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 060b1IEHNE.
98 JlaboparopHblie pabOTHI IO KypC bubmmorexa [OK
| paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SIBIECHUS
[ToBTOpenue, 0600meHue. Pabora ¢
" bubnmuorexa [JOK
99 TEeKCTaMU 110 TeMe "3aKOHBI

COXpaHEHHUS B MeXaHUKe"

https://m.edsoo.ru/ff0c2d6a



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
https://m.edsoo.ru/ff0c2d6a

[ToBTopenue, 0600menue. Padora ¢
100 Tekctamu 110 Teme "Konebanus u
BOJIHBI"

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

[ToBTopenue, 0600menue. Padora ¢
101 TexcTamu 110 TeMme "CBeTOBEIE
sBieHus"”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0600meHne. Pabora ¢
102 TexcTamu 110 TeMme "KBantoBasa u

snepHas Gpu3uka'

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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