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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsSI COCTaBJICHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpaszoBaTenbHOM mporpaMmsbl, mpeactaBieHHbix B OI'OC OO0, a Takke ¢ ydyéTom
denepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Du3nKay.

Conepxxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OpPMHUpPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alUI0 M3y4YeHUs (U3UKU Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yduThIBaIOTCS BO3ZMOKHOCTH y4EOHOTO
npeamera B peanuzanuu TpedboBannit GI'OC OO0 K MUIaHUPYEMBIM JUYHOCTHBIM H
METalpeAMETHBIM  pe3yjibTaTaM  OOy4eHHs, a Takke  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMsL.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOyueHus (MO KJjaccaM), NpeajaraeT MNPUMEPHYIO IMOCIEAOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TMPEAMETHOTO COJECpKaHUA U Yy4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKAa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padouell MporpaMMel 10 y4eOHOMY MPEAMETY.

®usnuka SBIAETCS CUCTEMOOOPA3yIOIUM Il  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
NPEeIMETOB, MOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBJIICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBCHHOHAYYHYI0 KapTHHY MHUpa, TMPEAOCTaBIsieT HauOoiee SCHbIE 00pasiibl
NPUMEHEHUS HAay4YHOTO METOJa TO3HAHMs, TO €CTh CIOco0a MOJNydYeHHUs IOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOMT B (POPMHpPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH W HWHTEpeca K Hayke y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE TMPEAIOJIATAET OBJIAJICHUE CIEAYIOIMIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YyIOIINUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HUHTEPIPETHPOBATH JaHHBIC M HMCIOJIH30BaTh HAy4YHbIC IOKAa3aTebCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenn w3ydenust Gpu3uky Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONMpPENEICHBI B
Konnenmu mnpenogaBanusi ydeOHoro mpeamera «®dusmka» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoii @enepanuu, peaan3yronux OCHOBHbIE 00LIe00pa3oBaTeIbHbIC
nporpaMmbl,  yTBepKIAEHHOW pemiennem Kommernn  MuHHCTEpCTBa  MPOCBEIICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

e uzyyenus pusuku:

e TMpUOOpEeTEeHHE HUHTEpeca W CTPEMIICHHUS] OOYy4YaloIMXCAd K HAYyYHOMY H3YUYEHHIO

IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJAE TMO3HaHUS U (HOpMHpOBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa HU3Y4YeHHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopMupoBaHHE TPEACTAaBICHUM O poiau (GU3MKK AN pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TNPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymei mnpodeccruoHaIbHOM
NESTEIbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJATOTOBKA K JajbHEWIIeMy OOYy4YEeHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHre 3HAHUK O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETECHUE YMEHHUM ONHUChIBAaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCITOJTIH30BAaHNEM TTOTYYCHHBIX 3HAHHM;

OCBOCHHE METOJIOB PEIICHUS IMPOCTCHINX PACUETHBIX 3a7ad C HCIIOIh30BAHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHM HaOMI0/aTh TPUPOJHBIC SBICHUS U BBINOJIHATH OIBITHI,
nabopaTtopHble pabOTHl U IKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOIH30BAaHHUEM
U3MEPUTEIBLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIMEH (PUINIECKOTO CONIepIKAHUs, BKIIIOUAS
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHaIUu3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HAKOMCTBO €O cdepamMu npodeCcCHOHATBHON NESITENBHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bu3nUecKoi HayKu.

Ha uzyuenue pusuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMUs

otBoauTCs B 9 kitacce — 102 yaca (3 yaca B HefleIni0).

[Ipenyaraemeiii B mporpamMme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMEHJATENbHBIN XapaKTep, yUuTehb JeNiaeT BHIOOp MPOBEACHUS JabOpaTOPHBIX
paboT W ONBITOB € Y4YE€TOM WHAWBUIYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIHCKa
OKCIICPUMCHTAJIBHBIX 3a/JIaHHK, TMpeIaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



9 KUIIACC

Pa3nen 1. Mexanunueckue siBJeHHA.

Mexanuueckoe BrkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMOJIMHENMHOE IBHKeHHE. HepaBHOMepHOE
npsAMOJMHENHOe ABWKEeHUE. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
IBH)KCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoOiuHEHoe nBkeHue. CBOOOIHOE TajeHHE.
OmnbiTel ["anunes.

PaBHOMepHOE nBHKEHME 110 OKPYXKHOCTH. [lepros u yacrora oopamenus. Jluneiinas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHUE.

[Tepsr1it 3ak0oH Herotona. Bropou 3axkoH Herotona. Tperuit 3akoH HeroroHa. [Ipuniun
CYyHEPIO3ULINY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUSI CKOJBXEHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpPEHHUE CBOOOIHOTO MajJCHMUS.
JBmwxenne miaaneT BOKpyr Comuua. IlepBasi kocMmuueckast ckopoctb. HeBecoMocTs u
IIEPErPY3KH.

PaBHOBecue MaTtepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIUIEHHON OCBIO BpalleHus1. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmybe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cun TsbkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruv M padotel. [loTeHIManbHas SHEPrUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[ToreHunanbHass >Hepruss cxkartou mpyxuHbl. Kunetmueckas osHeprus. Teopema o
KUHETUYECKOW SHEPTruu. 3aKOH COXPaHEHUs MEXAHUYECKON SHEPIUH.

Hemoncmpavuu.

1. HaGnrogeHne MeXaHMYECKOTrO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHME MYTEl U TPACKTOPHUM IBUKEHUS OAHOTO M TOTO K€ TeJla OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

N3mepenne CKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBu>XeHUs Tela Mo OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SBJICHHM, TPOUCXOIANIUX B CHCTEME OTcuéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)XEHHH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOLIEH HA HETO CUJIBI.
HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUH TEII.

HN3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

10. [Iepenaua nMmysbca pyu B3aMMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus S3HEPTUU MPU B3aUMOJCHCTBUU TEN.

12. CoXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHUE UMITYJIbCA TPU A0COJIFOTHO YIIPYTOM B3aUMOICHCTBUM.
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14.
15.
16.

Habmoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOHOM I1aJICHUU.

CoxpaHeHME MEXaHUYECKOM DSHEPrMHM MpU JBUKEHMM Teja IO JIEHCTBUEM
OPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa M JalbHEMIIEro paBHOMEPHOIO JABUKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUSI OpyCKa WM JBH)KEHUS IIApUKa 10
HAKJIOHHOM MJIOCKOCTH.

OnpeneneHre yCKOpEeHHUs! Tejda NPHU PaBHOYCKOPEHHOM JIBHXKEHHHM MO HAKIOHHOMN
IIJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HauaIbHOM CKOPOCTH.

[IpoBepka TrUIIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JABMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOI'O
JABJICHUS.

Onpenenenne Ko3(pPUIIMEHTA TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI YIPYTOCTU MpPU MOABEME Ipy3a C UCIHOIb30BAHUEM
HETMOABUKHOTO U MOJABUKHOTO OJIOKOB.

N3yuyenune 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3nes 2. Mexanuveckue KoJieOaHUsI U BOJIHBI.
KonebarenbHoe nukenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: MepHo/, 4acToTa,
aMIuIiTyza. MareMaTndeckuid W TOPYKUHHBIM MasTHUKH. lIpeBpamenHue sHepruum npu

KO0JIEOATEIILHOM IBUKEHUH.

3aryxaronue KojieOaHus. BrIHyXIeHHbIe KojieOaHus. Pe3onanc. MexaHWUYeckue
BoJHBI. CBOMCTBAa MeXaHWYECKUX BOJIH. IIpogoibHBIC U TOTIEpeYHbIe BOJHBI. J{JIMHA BOJTHBI
U CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHM4YeCKHe BOJIHBI B TBEPJOM Telle, CCHCMHUYCCKHE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6.

Ha6monenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

HabutoieHue BbIHYKI€HHBIX KOJIE€0aHUI U pe30HaHCca.

PacnipocTpanenne npoAoabHbIX U TONEPEUYHBIX BOJIH (HA MOJENN).
Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHU PE30OHAHC.

Jlabopamopnuie pabomel u onvimol.

1.

OHpC,Z[eJICHI/Ie JaCTOThI U IEpHUOaa KoJIcOaHMII MaTeMaTHYECKOTO MasTHHKA.



2. Ompepenenne 4acTOTHI ¥ IEpHOjia KoaeOaHuid MPY>KUHHOTO MAaSTHHUKA.
3. HccnemoBanue 3aBUCUMOCTH MeproAa KOJIeOaHWH TOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnenoBaHnue 3aBUCMMOCTH NIepHojia KoiaeOaHuii MPy>KMHHOTO MAasiTHUKA OT MacChl
rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpPHOJa KOJICOAHWUN TPy3a, MOABEIICHHOTO K HUTH, OT
MAacchl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEPHOJa KOJIEOAaHUN MPYKUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.
Pa3nen 3. DjeKTPOMarHUuTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJHBI.
DJIEKTPOMAarHUTHOE MOJE. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BojH. [llkana »7ME€KTpOMAarHUTHBIX BOJIH. VCMOJIb30BaHHE 3JIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBSI3HU.
DJeKTpoMarHuTHas rmpupoaa csera. CkopocTs cBeTa. BOoJIHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMAarHUTHBHIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3ydeHue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIIBHOTO Tese(oHa.
Pa3nen 4. CBeToBbIE SIBJIEHMUSI.
JlyueBass momenb cBera. Mcrounuku csera. [IpsMonnHENHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienue cBeta. 3aKOH MpeOMIIEHUS CBeTa. [loIHOE BHYTpEHHEE OTpa)xKECHHE
cBeta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/IAX.
Jlunza. Xox mywedt B ynmn3e. OnTudeckas cuctema (oroammapara, MHUKPOCKONA H
Teneckona. ['a3 kak ontuyeckas cuctemMa. baim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTtp. OnbiTel HetoToHa. CriodkeHHE CIEKTpalbHBIX
uBeToB. /lucnepeus ceera.
Jemoncmpayuu.
[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.
OtpaxxkeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuyeckui CBETOBOI.
Xon iaydeil B cobuparoiiei JInH3e.
Xoq 1yyer B pacCEenBarOLLIEH JIMH3E.
[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaens riasa.
11. Pa3noxenue 6emoro cBera B CIIEKT.
12. [lony4yenue 6e10ro cBETa MPH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnvie pabomel u onvimel.
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1. HccnenoBaHue 3aBUCHMOCTH yTila OTPAXEHUsSI CBETOBOTO JIy4a OT yrija MaJIeHHs..

2. W3ydeHue xapakTepUCTUK M300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
Hccnenoanne 3aBUCMMOCTH yIUIa MPEJIOMJIEHUS] CBETOBOIO JIy4ya OT yIJia MaJcHUs
Ha TPAHULE «BO3YX—CTEKIION.

[Tonyuenne nzo0paxkxeHu ¢ MOMOIIBI0 COOUPAIOIICH JIMH3HI.

Omnpenenenre HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMPAIOIIEH JIMH3HBI.
OnBITH 1O Pa3JIOKEHUIO OEIOT0 CBETA B CIEKTP.

OnbITHl IO BOCHPUSITUIO LIBETA MPEAMETOB MPU MX HAOIIOJACHUM 4Yepe3 I[BETOBBIC
bUIBTPHI.

Pa3znen 5. KBaHnTOBBIE SIBJICHUS.

OmnsiTel Pezepdopaa u mianerapHas monenb atoma. Monens atoma bopa. Mcnyckanue
U TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JInHEYaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, O6eta- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas monens aromHoro siapa. M3orombl. PagumoaktuBHbIE npeBpamienus. [lepuon
noJypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHbI COXpPaHEHHUS 3apsA0BOTO M MAacCCOBOTO YHMCEN. DHEPIus
CBSI3U aTOMHBIX saep. CBs3p Maccel M SHepruu. Peakuuu cuHTE3a W JCHEHUS SAEP.
Nctounuku sneprun ConHIA U 3BE3I.

SAnepnas sHepreTuka. [[elicTBUsA paguOAKTUBHBIX W31yYCHHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IY4YEHUS U MOTJIOICHHUS.

2. CHexTpsbl pa3IMYHbIX T'a30B.

3. Conextp Bogopoza.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5

6.

w
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PaboTa cuéTunka HOHU3HPYIONTUX H3TYUCHUH.
Perucrparius nznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HaGnrogeHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHSI.

2. HccnenoBanme TPEKOB: M3MEPEHHUE DHEPTHU YACTHUIBI MO TOPMO3HOMY IyTH (II0

doTorpadusim).

3. M3mepenue paqnoakTuBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 AU MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINIA  MOAYJb MpeAHa3HAaYeH JJid CHUCTeMAaTH3aluu |
0000IIIeHUsI TIPEAMETHOTO COJIEPKaHUS W OIBITA JEATCILHOCTH, NMPHOOPETEHHOTO TIPH
M3Y4YEHUU BCETO Kypca (PU3UKH, a TaKKe JUIsl MOATOTOBKA K OCHOBHOMY TOCY/IapCTBEHHOMY
sK3aMeHy 1o (HU3uKe st 00yUJarOIMUXCsl, BHIOPABIINX ITOT yUSOHBIHN MPEIMET.

[Ipy wu3yyeHWHM MAHHOTO MOXYJSI PEATM3YIOTCS H CHUCTEMATHU3HPYIOTCS BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECNEeYMBAETCA JOCTUKEHUE TMPEIMETHBIX U
MeTarnpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToOB o0y4eHus, bopmupyeTcs
€CTECTBEHHOHAYYHAass TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS SBJICHUMN
MPUPOILI M TEXHUKHU, OBJIAJICHUE YMCHHUSIMHU OOBACHITH (DU3UYECKUE SBIICHUS, TIPUMECHSIS
MOJIyYeHHbIE 3HAHMS, pelIaTh 3aJJa4K, B TOM YHCJI€ KAUeCTBEHHbIEC U SKCIIEPUMEHTAJIbHBIE.



[IprHIMNMATBEHO OEATEIBHOCTHBIM XapaKTEp JAHHOIO pa3felna peanu3yercs 3a CYET

TOro, 4To 06yan0mHec;1 BBIIIOJIHAKOT 3aJaHUA, B KOTOPBIX UM HPCAJIaracTcsa:

Ha OCHOBC IIOJIYUYCHHBIX 3HAHUU paciio3HaBaTb W HAYYHO O00BACHATH (1)I/IBI/I‘ICCKI/IC

SBJICHUS B Oprmafomeﬁ Impuponac nu HOBCCI{HGBHOﬁ KHU3HH,

HCIIOJIBb30BaTh HAYYHBIC MCTO/AbI HCCICOOBAHUA CI)I/I3I/IquKI/IX HBHCHHﬁ, B TOM 4YHCIIC

IJI1 TIPOBCPKU T'MITOTE3 U ITOJTYUYCHUS TCOPECTUICCKHUX BBIBOJIOB,
O00BACHATH HAaY4YHBIC OCHOBBLI HanOosee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX T€XHOJ'IOI‘HI?I,
HAIIpUMCP, IMPAKTHYCCKOI'O HCIIOJb30BaAHUA PA3JINYHBIX HMCTOYHUKOB SHCPIUM HA OCHOBC
3daKOHa IMPCBPAlICHUA 1 COXPAHCHHNA BCCX N3BCCTHBIX BUIOB SHCPI'UH.

IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nkM Ha YpPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHUS HANpPABICHO Ha

JOCTI)KEHUE  JIMYHOCTHBIX, METAalpeIMETHbIX M  MPEIMETHBIX  00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare wusyueHus (GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y

oOyuatoterocs 0yayT copMUpOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

— TpPOSABJIEHUE HMHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
bu3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIICHUE K JOCTUKEHHUSIM POCCUMCKHUX yUEHBIX-(DU3HUKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIE€HHUUM OOUIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUIN (PU3UKHU;
— OCO3HAHME BAKHOCTU MOPAJIbHO-ITUYECKUX IIPUHILIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHpPUATHE OCTETHMUECKUX KayecTB (PU3MUECKONM Hayku: €€ TapMOHUYHOIO
ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

— OCO3HaHHE LICHHOCTU (PU3NYECKON HAYKH KaK MOIIIHOIO MHCTPYMEHTA IMO3HAHMS MUPA,
OCHOBBI Pa3BUTHUSA TEXHOJIOIUM, BAXKHEUILIEN COCTABIISIONICH KYJIbTYPHI;

— pa3BUTME HAy4yHOW JIOOO3HATENBHOCTH, HWHTEpeca K  HCCIEI0BaTEIbCKON
NEATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI U SMOIUOHAJILHOTO 0JIArOMOJIyYHS:

— OCO3HAHME LIEHHOCTHU 0e30macHOro odpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, BaXKHOCTH MpaBUJ OE€30MacHOrO MOBEACHMS Ha TPAaHCIOpPTE, Ha JAOporax, ¢
AIIEKTPUYECKUM U TEIUIOBBIM 000PYI0BaHHEM B JOMAIIHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTh HABBIKA PEQIICKCUU, MPU3HAHWE CBOETO IMpaBa Ha OIMHUOKY H
TaKOT0 e IIpaBa y APyroro 4ej0BeKa;

6) TPy10BOr0 BOCIIUTAHMS:



— AKTUBHOE YydYacTH€ B pEHICHWH TMpaKTHYeCKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3aliy, TOopoja, Kpas) TEXHOJOTHYECKOM U COIMaIbHOMU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUUCCKOMY M3yUCHHIO MPOdeCcCHii, CBI3aHHBIX C PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa MpPUMEHEHUE (U3MUYECKUX 3HAHUW JJIs PEIIeHUs 3a7ad B 00JacTH
OKpY’KarolIel Cpe/ibl, IJIaHUPOBAHUS TTOCTYNKOB M OIEHKH WX BO3MOXKHBIX MOCIIEICTBUI
JUISL OKPY’KAKOIIEN CPEbI;

e — OCO3HaHHUE II100AJLHOTO XapaKTepa IKOJIOTHIECKHUX MPOOJIEM U IIyTeH X pelieHus;

e §8) azanTanum K M3MEHSIIOUIUMCS YCJIOBUSIM CONUAJIBLHOM M IPUPOHOI Cpebl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBHM IIPH BBIMOJHCHUH HCCIACIOBAHUM U IPOEKTOB
(bu3nYeCKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTD;

e — MOTPEeOHOCTH B ()OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCIIC (HOPMYIHPOBATH HJICH,
MOHSATHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUAX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (DM3NUSCKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh W BBISABIATH B3aWMMOCBS3U TIPHUPOJILI, OOIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

e — OIICHKA CBOUX JICMCTBUN C Y4€TOM BJIMSIHUS Ha OKPYKAIOIIYIO CPEay, BO3MOXHBIX

r7100aJIbHBIX ITOCIEICTBHH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus mporpaMmbl M0 (PU3MKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi OyayT chOpMUpPOBaHbI MeTaNpeAMeTHble Pe3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHbBIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jornyeckue 1efMcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHHI);

e yCTaHaBIMBATh CYIIECTBCHHBI TpH3HAK KiIacCU(UKAIMH, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBISBJISATH 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (paKTaxX, JAHHBIX
Y HaOJIOJICHUSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBJICHUSIM;

e BBISBIISATH NMPUYUHHO-CIIEACTBEHHBIE CBSI3M MPU M3YYCHUU (PU3UYECKUX SBJICHUN U
MpOIIECCOB, JAENaTh BBIBOABI C HCIOJB30BAHUEM JCTyKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BETUYNH;

e CaMOCTOSITENIBHO BBIOMpaTh CHOCOO pemuieHus y4eOHOMl (Qu3nMdeckoil 3anayu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pPEIICHHUs, BHIOOp Hanbosiee MOIXOSIIET0 C
y4€TOM CaMOCTOSITENIbHO BBIIEJICHHBIX KPUTEPUEB).



Ba3oBble ucciienoBarejLbCcKe 1elCTBUSA:

MCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKU HHCTPYMEHT ITO3HAHMS;

OPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY TIUIaHY OIIBIT, HECIO0XHBIN
(bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SBIICHUS,
OLICHHMBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh HHPOPMAIIUIO, TTOTyUYEHHYIO B X0J1€
WCCJIEIOBAHMS WII SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (OpMyIUpOBaTh OOOOIIEHUS U BBIBOJBI 1O  pe3yJbTaTaM
POBEIEHHOTO HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUIUYECKUX MPOIIECCOB, a
TAaK)K€ BBIJBUraTh NPEANOJOKEHUST 00 HMX pa3BUTUM B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

Pa6ora ¢ nnopmanueii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI U 3allpOoChl MPHU MOUCKE U O0TOOpe
MH(}OpMaUKU WIH JaHHBIX ¢ YYETOM IPEATIOKEHHON yueOHON (PU3HUECKON 3a/1aun;
aHAJIU3UpOBaTh, CHCTEMATHU3UPOBaTh M  MHTEPIPETUPOBATh  MH(GOPMALHIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAbHYIO (POpMY NpPEACTABICHUS HMHPOPMAIUU U
WUTIOCTPUPOBATh PELIAEMBbIE 3a/1aul HECIIOKHBIMH CXEMaMH, JTHarpaMMaMy, UHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

B XOJ€ OOCYXKJeHHUs y4eOHOro marepuaina, pe3ysbTaToB J1abOpaTOpPHBIX padOT U
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMbl M BBICKA3bIBATH
U7ey, HAICJICHHbIE Ha pEIICHHUE 3a7a4ud U TOJyIep)KaHue OJIaroXenaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JIHAJIOTA,
oOHapy>KUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJUYHO TPENCTaBISATH PE3YJIbTaThl  BBITIOJHEHHOTO (PU3WYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHMMAaTh W WCITOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUIYAIbHONH paOOTHI
MIPH PEIIeHNN KOHKPETHON (hU3UUECKOM MPOOIEMBI;

MPUHUMATh IIEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BLIBATH JCUCTBHUS 1O €€
JOCTIDKCHHUIO:  paclpeneliaiTh pojiH, OOCY)XJaThb TIPOLECCHl W Pe3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAs] KA4eCTBEHHOTO pe3ysbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMMH TPOAYKT TO KPUTEPHUM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:



BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOyromux s
pelieHus GU3NIeCKuX 3HaAHUI;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATUS pEUICHUN (MHIMBUIYaJIBHOE,
IOPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PELICHUN IPYyNIoN);

CaMOCTOSITENIbHO COCTAaBJISATh QJITOPUTM pelIeHUs (U3MUECKON 3amauud WU IUTaHa
HCCIIEIOBaHMS C Yy4ETOM HMEIOUINXCA PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/IaracéMble BapuaHThl PEIICHMI;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSACHATh NPUYUHBI JTOCTHKEHUS (HEAOCTUKEHUsS) PE3YJIbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JI€ATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBIIOJHEHUS
(u3HUEeCKOro HCCIeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBLINXCS CUTYallUld, yCTAHOBIIEHHBIX OITMOOK, BO3HUKILUX TPYAHOCTEN;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh C€0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHUM Ha
HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;

MpPU3HaBaTh CBOE IMPABO Ha OWIMOKY MpU PEIICHHH (PU3NYECKUX 3aJad WIH B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenus: B 9 kiaacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JTOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTCU€Ta, MaTepuajbHas TO4YKa, TPaCKTOPHsI,
OTHOCHUTEIIBHOCTH MEXaHUYECKOTIO JIBYDKCHMS, nedopmManms (ynpyrasi,
MJACTUYECKasi), TPEHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHUE, HEBECOMOCTh U
Meperpy3Ku, IEHTP THKECTH, aOCOTIOTHO TBEPJOE TEINO, HEHTP TSHXKECTH TBEPJIOTO
Tejla, paBHOBECHE, MEXaHWYeCKHue KojeOaHus W BOJIHBI, 3BYK, HH(Pa3ByK U
yJIbTPa3BYK, AJICKTPOMArHWTHBIC BOJIHBI, IIKaja A3JICKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKTPHI HMCITYCKaHWS W TOTJIOMICHUS, amb(a,
0eTa- 1 TaMMa-u3IydeHUs, U30TOTBI, SIAEePHAS YHEPTETHKA;

paznuyaTh SIBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JBH)KEHUE,
PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBIKCHHE, CBOOOJHOE TMajJcHuEe  Tel,
PAaBHOMEPHOE JIBUKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE TE€J, PEAKTHUBHOE
NBIKEHHUE, KOJie0aTeIbHOE JIBIXKCHUE (3aTyXaloIIUEe U BBIHYXK/ICHHBIC KOJICOaHUs),
pPE30HAHC,  BOJHOBOE  JBIDKCHHE,  OTPaXXKEHUE  3BYKa,  NPSIMOJMHEHHOE
paclpoCcTpaHEHHUE, OTPAKEHUE W TMPEJIOMIICHHWE CBETa, IIOJHOE BHYTPEHHEE
OTpaXXCHHUE CBETA, Pa3JIOKEHHUE OeJIOTO CBETa B CIIEKTP M CIIOKEHUE CIIEKTPaIbHbIX
IIBETOB, JIUCIEPCHUS CBETA, €CTECTBEHHAs pPaJUOAKTHUBHOCTh, BO3HHUKHOBEHHE
JMHEWYATOro CHEKTpa M3y4eHHs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINX JaHHOE (DHU3UUECKOE SBJICHHUCE;,

pacIio3HaBaTh MPOSABICHUE U3YUYCHHBIX (PU3MYECCKUX SBJICHUM B OKPYKAIOIIEM MHUPE
(B TOM uuciae (U3MYECKHUE SBJICHUS B NPHUPOJC: NMPWIMBBI U OTJIHMBBI, JBIKCHHUE
minaHeT CoJIHEYHOM CHUCTEeMbl, PEAKTUBHOE JIBUKEHUE IKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKUE BOJIHBI, IIyHAMH,
9X0, I[BETa TEJ, ONTHYECKHUE SBICHHS B TIPUPOJC, OHOJOTHUECKOE IeHCTBHUE
BUJIUMOTO, YIbTPa(UOJIECTOBOIO M PEHTTEHOBCKOTO U3IIYYCHUN, ECTECTBEHHBIM
paauoaKTUBHBIN (POH, KOCMHUUYECKUE JIyYHd, PAJIUOAKTUBHOE U3TYyUYCHHUE MPUPOIHBIX
MUHEPAJIOB, JCHUCTBHE PAJMOAKTUBHBIX HM3JIyUYCHUN Ha OpPraHU3M YEJIOBEKa), MpH
ATOM MEPEBOJIUTH MPAKTHUUYECKYIO 3ajauyy B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIC
cBOMCTBA (TIpU3HAKK ) (DU3UICCKUX SBICHUM;

OMHCHIBATh W3YYCHHBIC CBOMCTBA Tel W (PU3WYECKHE SIBICHUS, HCIIOIb3YS
dbu3uyeckre BeTUYUHBI (CpeIHsIi W MIHOBEHHass CKOPOCTb Tejla TMpH
HEPAaBHOMEPHOM JIBMKEHUM, YCKOPEHHUE, MepeMelleHHe, MyTh, YIJIOBask CKOPOCTh,
CuJia TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHXKECTH, YCKOPEHHE CBOOOHOTO TIaJCHUS, BEC
Tela, WMIYJIbC TeNa, HMITYJIbC CHJIBI, MEXaHW4Yeckas padoTa U MOIIHOCTb,
MOTEHIIMAJIbHASL  DHEPrusl  Teja, MOJHSATOrO HaJ  IOBEPXHOCTHIO  3EMIIH,
MOTEHIIMAJIbHAS DJHEPIrusl CXKATOW TMPYXKUHBI, KUHETUYECKass SHEpPrus, IOJHas
MEeXaHU4YecKasi PHEprus, MepuoJl U 4acToTa KOJeOaHWH, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTeldb MPEIOMJIEHUS CpPElbl), MpHU
OTHMCAaHUHM TPABMWIHBHO TPAKTOBATH (DM3MUECKHI CMBICI HCIOIb3YEMbIX BEIHYUH,
0003HaYeHUsT W  eIUHUIBI  (PU3UYECKUX  BEJIWYUH, HAXOAUTh  (POPMYJIBI,



CBSI3BIBAIOIIUE JTAHHYIO (PU3WYECKYIO BEIUYWHY C APYTHMMH BEIHMYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M MPOILECChl, HCIOIb3Ys
3aKOH COXpPAaHEHUS DHEPruu, 3aKOH BCEMHUPHOTO  TATOTEHMS, IPHUHIIMI
CYTIEPIIO3UIIMHA CHJI, TPUHITUIT OTHOCUTEIILHOCTH [ amwest, 3akorsl HploTOHA, 3aK0H
COXpaHEHUS HMITYJIbCa, 3aKOHBl OTPAKEHUS W TIPEIOMIICHHSI CBETa, 3aKOHBI
COXpaHEHUS 3apsIOBOIO0 M MAacCOBOTO YHUCE MPH SJAEPHBIX PEaKIMsIX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3alUChIBATh €r0 MaTeMaTH4eCcKOoe
BBIPAKEHUE;

OOBSACHATH (PM3MUECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMiii  TPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBIBIATH  MPUUUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTUYECKUX IIAroB C OMOPON Ha
2-3 W3y4YCHHBIX CBOMCTBA (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3ajaud (ONMUpAIOIIMECs Ha CHUCTEMY U3 2-3 ypaBHEHHUM),
WCITONIB3Ys 3aKOHBI U (hOPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMUMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/1aud 3alMChIBaTh KPaTKOE YCIOBUE, BBISBISTH HEJOCTAIOIIHE
WIKM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS
peIieHus, MPOBOAWTH pPAc4YEéThl W OICHHWBATh PEATUCTHYHOCTH IOJYICHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TMPU TMOMOIIU (PU3NIECKUX
METOJIOB, HCIIOJIb3ysl ~ ONHCAHME  HUCCIEJAOBAHUS, BBIICTATH  MPOBEPSIEMOE
IPEANOI0XKEHNEe, OLICHUBATh MPABHIBHOCTh TOPSAJIKA MPOBEJACHUS HMCCIEIOBAHUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIBTATHl HAOFOACHUHN U OTIBITOB;
MPOBOJIUTH OMBITEI MO HAOMIOMCHUIO (U3UYECKUX SBJICHUA WIH (U3UICCKUX
CBOMCTB Ten (M3ydeHHE BTOPOTO 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUsS! HYHEPTHUH,
3aBUCUMOCTh TEpuo/a KOJeOaHW NPYKUHHOTO MasTHHUKAa OT MAacChl Tpy3a H
KECTKOCTU TIPY)KWHBI W HE3aBUCHMOCTh OT aMIUIUTYIbl MajblX KOJCOaHHH,
NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, PA3OKEHHE Oeloro CBeTa B CIEKTD,
M3y4eHNE CBOWCTB HM300paKEHUs B IUIOCKOM 3€pKaje U CBOWCTB HM300pa’KeHUS
mpeaMeTa B coOuparolei InH3e, HaOJII0ACHHUE CIIONIHBIX U TUHEHYATHIX CIIEKTPOB
W3IIy4EHHs): CaMOCTOATEILHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUS, OMMMCHIBATH XOJI ONBITA U €T0 PE3YNIbTAThl, (HOPMYIUPOBATH BHIBOIBI;
IIPOBOJUTEH TIPH HEOOXOIUMOCTH CEPUIO MPSMBIX HU3MEPEHUH, ONPEACISs CpeaHee
3HAUYCHHUE H3MEPSIEMON BENHYMHBI ((POKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOODP criocoOa u3MepeHus (M3MEepUTEILHOTO TpUoopa);

MIPOBOJIUTH MUCCIEAOBAHUE 3aBUCHUMOCTEN (DU3NYECKUX BEJIUYHMH C UCIIOJIH30BAHUEM
OPSIMBIX H3MEPEHHH (3aBUCHMOCTh IMYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBKEHUU O€3 HayaJlbHOM CKOpPOCTH, NepHoja KoieOaHWil MaTeMaTh4ecKoro
MasTHUKA OT JIJIMHBI HUTH, 3aBUCIMOCTH yTJla OTPAKECHHsI CBETA OT YIJia MAJCHUS U
yria TpeloMJICHHS OT yrjia TMajJeHWs): IUIAHUPOBaTh  HMCCIICOBAHUE,
CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY, (DUKCUPOBATH PE3yJbTaThl MOJIYYEHHOU



3aBUCUMOCTH (PM3UYECKUX BEJTUYHMH B BHUJIE TAOIUI[ U TpadMKOB, IeTIaTh BHIBOBI TI0
pe3ynbTaTam UCCIIEIOBAHNUS;

POBOJUTh KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BEIMYMH (CpElHSAsI CKOpPOCTh U
YCKOpPEHHE Tela TpPH PaBHOYCKOPEHHOM [BIKEHUU, YCKOpPEHHE CBOOOJHOIO
najeHus, )XECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIBKCHHSI, MEXaHUIECKas
paboTa M MOIIHOCTh, YacTOTa M TEpUOa KoJeOaHWH MaTEeMaTHYEeCKOTO W
NPYXUHHOTO MasiTHUKOB, ONTHYECKas CUjla COOMpAIOIEeH JIMH3bI, PalnOaKTUBHBIN
¢oH): TUIAaHUPOBATH HM3MEPEHUS, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEIJIO)KEHHON MHCTPYKIIUH, BBIUUCISATh 3HAUCHUE
BEJIMYMHBl M aHAJU3UPOBATh IOJYYEHHBIE pE3ylbTaTbl C YYETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHNN;

coONo/IaTh TMpaBWJIa TEXHUKKH O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKUA M3YYECHHBIX (PU3NYECKHX MOJENEH: MaTepHallbHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM MCTOUYHMUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHETapHAasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha HX ONHCaHUs (B TOM 4YHUCJE: CHUAOMETP, JaTYUKU
MOJIOKEHUS, PACCTOSIHUS W YCKOPEHHUS, pakeTa, »HXOJOT, OYKH, MEPHUCKOII,
¢doToamnmapaT, ONTUYECKHE CBETOBOJbI, CIEKTPOCKON, JIO3UMETp, Kamepa
BuiibcoHna), UCTob3yst 3HaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN M HEOOXOIUMBIE
(puznyeckue 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl W CXEMATUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HW3MEPUTEIBHBIX MNPUOOPOB U TEXHOJOTMYECKHX MPOLECCOB MPH
pelIeHNH Y4YeOHO-TIPaKTUYECKUX 3a]ay, ONTUYECKHUE CXEMbl ISl MOCTPOCHHUS
MU300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh HMHQPOPMAIMIO O TMpUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEJAHEBHOM >KM3HU [JIs1 0OecredeHus
0e30macHOCTH MpHU OOpalleHud ¢ NOpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 370pOBbS MW COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKPYXarULIEH Cpee;

OCYIIECTBJIATh, TOUCK HHPopManuu (usnyeckoro conaepxkanuss B HHTepHere,
CaMOCTOSTENIbHO (POPMYJIHPYsST MOUCKOBBIA 3aMpOC, HAXOAUTh MYTH ONpEAeTeHUs
JIOCTOBEPHOCTH TIOJIydEHHOHW HHQOpMAIlMd Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TPU  BHITIOJIHEHUHM YYEOHBIX 3aJlaHUA  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEepP)KaHMs, CIPABOYHBIE MaTEpHaNIbl, PECYPCHI CETH
WNurtepHer, BiageTh npuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMAaIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIICHHMS Ha OCHOBE
nH(pOPMALMM U3 HECKOJIBKHX HCTOYHHKOB (PU3UUECKOTO CONEp:KaHus, MyOIUYHO
NPEICTaBIATh PE3YbTAThl MPOESKTHOM MIIM MCCIIEOBATENBCKON NESITENIbHOCTH, MPU
ATOM TPaMOTHO MCIMOJb30BATh HM3YUYECHHbIM MOHATUMHBIN anmapar H3y4aeMoro



pasznena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE TMpE3CHTalued ¢ y4E€ToM
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM u@posBbie
Ne ni/m pasi Konrpoububie IIpakTHyeckue (mupp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHn4eckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
12 BsanvojiecTRHeE TeT 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuveckne KoJje0aHUS U BOJTHBI
bu6mmoreka [IOK
21 Mexanuseckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 5 5 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
bubmuoreka [JOK
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 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
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4ab
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4aé
bu6mmoreka [IOK
>3 FAAcpHbIe peariui ! ! https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourpoabuble IIpakTHyeckue a p
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnnorexa [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE
nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTh
[IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUSI. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue
YCKOpPEHUS TeNa MpH bubmuorexa [JOK
1 1

PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboaHoe nagenue Ten. OnbIThI 1
lanunes
PaBHoMepHOE IBHKEHUE 10
OK )KHOI():TI/I [Iepuon u yacrora 1 bubmorexa I[JOK

Py - P . A https://m.edsoo.ru/ff0ael76
oOparnienus. JIuneiinas u yriosas



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCTpEeMHUTENEHOE YCKOPEHHE
11 IIepBeb1it 3akoH HproTona. Bektop bubnuoreka [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHoOelicTBYIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyroctH. akon I'yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnmnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpenns https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnmnorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(dulieHTa TPEHUS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
2 Huorons Cara yupyrocr, G BuGmronera LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
p | e B 10K
S https://m.edsoo.ru/ff0af044
23 Ypok-koupepenius "JIBuxeHue Ten

BOKPYT TPaBUTAIIIOHHOTO IIEHTpa



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

(Conneunas cucrema). 'amaktuxu"

Pemrenue 3agaud mo teme "Cuia

24 TSHKECTHA M 3aKOH BCEMUPHOIO Bubmzorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTECHUSA
IlepBas kocMHuuecKasi CKOPOCTb. Bu6muotexa [JOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepranbHON TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBépHOI‘O Tela ¢ Bubmrorexa OK
. o P https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OChIO BpaIllCHHUS.
MowmenT cunsl. LenTp TspKECTH
PaBHOBecue MarepranbHOM TOYKH.
AOCOIIOTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cuinsl. LlenTp TsokecTu
28 Pemenue 3agau mo teme "MOMEHT bu6nmorexa LIOK
cunbl. LenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTE 110
29 Telee ”MexaHI/IquK(I))e BI/DKegI/Ie bubmiorexa LIOK
. ,,ﬂ ' https://m.edsoo.ru/ffob0408
BzaumogeiictBue Ten
KoutponsHas padora 1o Teme
30 "Me)T(I;HHLIeCKfe BIDKEHUE Bubmuorexa LIOK
N A " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. UMmynbe criibl. 3aKoH
31 COX ZHCHHSI UMIT JILZa Yupyroe u Bubmuorexa LIOK
P Y . pyT https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoeiCTBIE
Pemenne 3agau mo teme "3akoH but6mmoreka [IOK
32 "
COXpAaHEHUS UMITYJIbCA https://m.edsoo.ru/ffO0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MMOBEPXHOCTH)
37 CBs13b 9HEpTHH U pabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «3yuenue bubnmnoreka [HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubnmnorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonedaHusl. bubmmnoreka [HOK
BreinyxxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTtryeckuil 1 py>KUHHBIA
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[:pnoz[a KOer6aHHI7I OT JKECTKOCTHU Bubmuorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamienue sHepruu Npu
MEXaHHYECKUX KOJICOAHMSIX
16 JlaboparopHas padota «Onpenenenue bubnmoreka [JOK

4aCTOTHI ¥ TIEPHO/Ia KOJIeOaHmit

https://m.edsoo.ru/ffOblaec



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
https://m.edsoo.ru/ff0b20f0
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47

48

MIPY’KUHHOI'O MAsITHUKA»

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOoJIeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoaHbL. CBOWCTBA

MEXaHHUYCCKHX BOJIH. HpOI[OJ'IBHBIe n
IMOIICPCYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpoxk-koHpepenuus "MexaHnuecKkne
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOJTHBI"
3Byk. Pacnipoctpanenue u oTpaxeHue

3ByKa

51

52

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

54

VYpok-koHpepeHuus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTeE 1O
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJHBI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

56

Kontponbhas pabota mo teme
"3akoHbI cOXpaHeHUs1. MexaHnveckue
KoJieOaHus U BOJTHBI"

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH

58

VYpoxk-konpepenuus "[lkana

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue 37€KTPOMarHUTHBIX
BOJIH I COTOBOI CBA3H"

https://m.edsoo.ru/ffOb2fe6

VYpoxk-uccienoanue "M3yuenue

59 CBOMCTB JIEKTPOMArHUTHBIX BOJIH C bubmaorexa LIOK
p " https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUITBFHOTO TenedoHa
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI M JUTMHBI JICKTPOMarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHas IPUPOIA CBETA.
61 Cko OF():TI) cBera BOJI}II)O]I:I)IG CBOICTBA Bubmrorexa OK
P ) https://m.edsoo.ru/ffOb31d0
CcBeTa
Wcrounuku csera. [Ipsimonuneiinoe
62 acCIIpoCTpaHECHUE CBgTa 3aTMeHus Bubmzorexa HOK
Paciipoctp ) https://m.edsoo.ru/ffOb3658
Connua n Jlynst
3aK0H OTpak€HHUSI CBETA. 3epKaJIa.
63 PemeHHepsanaq Ha II nMeHeIzme Bubmuorexa IIOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHSI CBETA
IIpenomiienue cBeta. 3aKoH bubmmnorexka HOK
64
MPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTPEHHEE OTPAKEHUE CBETA.
65 I/IcnonL3OBZIT{I;Ie HOHHorpo BHYTPEHHETO Bubmuorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia maJIeHus Ha
rpanuie "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:

CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
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bubnunoreka LIOK

68 JIunzel. OnTHYecKast cuja JUH3bI https://m.edsoo.ru/ffob3f2c
. bu6nmoreka [IOK
69 [TocTpoenue n300paKeHMI B TMH3AX https://m.edsoo.ru/ffob444a
JlaGopatopnas pabota "Onpexnenenue
70 ¢box EHI)FI;H ;}fTO&I;‘I/Iﬂ I/II(I)iTII[/I;Iec}II(P(I)I‘/I bubmorexa LOK
Y P . i https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAFOIIEH JINH3BI
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexka OK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "leexTs
3penus. Kak coxpanutsb 3peHue"
Paznoxenne 6e10ro CBeTa B CIIEKTP.
OmeiTel HetoTona. Crioxkenne bubmuoreka [{OK
74
CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopnas padota "OnbITh O
a3JI0’KEHUIO OEJIOT0 CBETa B CIIEKTP U
75 11.:0011 UATHIO 1IBETA IIPEIMETOB I I/IpI/IX bubmorexa [IOK
P H penL P https://m.edsoo.ru/ffOc0e2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢buabTpel"
Ypok-nipakTukyM "BosHOBBIE
76 CBOWCTBA CBETA: JAWCIICPCHS,
uHTepdepeHus u nuppaxuaus”
27 OmnbiThl Pesepdopaa u miianerapuas bu6muoreka [JOK
MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue u MOIIOLIEHUE CBETa bu6nuorexa [IOK

aromom. KBauTel. JInHeiuaTeie

https://m.edsoo.ru/ff0cl144c
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CIEKTPbI

Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK

80 " :

CIIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH 1 €€ BHIBI bubmorexa [JOK

8 a https://m.eds00.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykionnas bubmmoreka [JOK
MOJIETIb https://m.edsoo.ru/ffOc18ac

83 PangnoaktuBHbIE TpEBpaLICHHUS. bubnnorexa [JOK
N3otomsr https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau o teme: bubnunoreka LIOK
"PagmnoakTrBHBIE TTpEeBpalleHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmanga
Ypoxk-koHpepeHius "PainoakTHBHbIC

86 I/IBI;I eHI/I:Ib BI:T ; oze sze 12000303 (S bubsmorexa [IOK

ya " PHPOAS, MEAHLIHIE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHeie peakiuu. 3aKOHBI
87 ch)lx paHeHIEH 3aH$1 OBOT'0 M MacCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
quCen

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubmuoreka [IOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau nmo reme "AnepHeie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bubnuotexa [JOK
Ucrounuku sHeprun CosiHILIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YE€HUN Ha KUBBIE
opraHu3mbl"

92 [ToaroroBka Kk KOHTPOJILHOU paboTe Mo bubnmoreka [JOK

Teme "DJIEKTPOMArHUTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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DNEeKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBiaenus"

KounTponbnas pabora no teme
"DNEeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBbie siBaeHus"
IToBTOpEeHue, 0000IICHHE.
94 JIabo ETO HEIC a6H;TLI 10 KypcC bubmorexa LIOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
B3aunmopeiicTBre e
IToBTOpenue, 0006mIcHNE. Pemenue
95 acquF;Imx u KaqecHTIBeHme 3a7a4 10 bubnnorexa [JOK
P " " A https://m.edso0.ru/ff0c2572
teme "TernoBbie mpoLECCh
[TosTOpenue, 06001IeHNE. Pemienue
96 acquII){Hx u Ka‘leCH”l:[BCHHBIX 3a/1a4 10 bubmorexa LIOK
P " g on https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATEINICH
IloBTOpenue, 0600cHNE. Pemenue
97 acquI;H)Ix u Ka‘IeCI;IBeHHI)IX 3a7a4 1o bubnnorexa [JOK
P | Jf https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpenue, 0000IICHNE.
98 JIabo ETO HBIC a6H(-)[TLI 10 KypcC bubmmorexa HOK
" paTop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBEIC SIBJIICHUS
IToBTOpenue, 0600meHue. Pabora ¢
99 TeKCTaI;H/I 10 TEME }'];aKOHBI bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o006meHue. Pabora ¢
100 TeKCTaI;/II/I 110 TEME Hi(one6aHI/m u buGmuorexa [JOK
" https://m.edsoo.ru/ffOc2e82
BOJIHBI
IToBTOpenue, 0600meHne. Pabora ¢
P ,I,H but6mmoreka [IOK
101 TeKkcTaMHu 110 TeMe "CBETOBBIC

SIBJICHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTropenue, o6o0menue. Pabora ¢

102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» ®usuka, 9 xknace/ [epsimkun .M., I'ytauk E.M., Banos A.U., IlerpoBa M.A.,

AxknmonepHoe obdmectBo «M3aarenserBo «lIpocBemenne»

METOANYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
®dusuka. 7-9 knaccel. Coopuuk 3aaad. PI'OC/Mockoskuna E. I'., Bonkos B. A., Bako,

2023 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HNHTEPHET

https://m.edsoo.ru
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