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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢Qusnke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TIpPaMOTHOCTH OOY4YalOIIUXCS W OPTraHU3alMI0 H3YUYCHHS
GU3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOXHOCTH y4eOHOro mpeamera B peanuzauuu Tpedboanuit I'OC OO0 «
IJIAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHUsI.

[Iporpamma no usuke ycraHaBiIMBaeT pacrnpeeieHrue yueOHoro Marepuania
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaraeT IpUMEPHYIO MOCIEA0BATEILHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COACPKAHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YUUTEIIIO B CO3/IaHUM pabodeil mporpaMMsbl 10 y4eOHOMY MPEAMETY.

®du3nkKa SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIeOHBIX
NPEIMETOB, TOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3y4YaeMbIX XHUMHEH, Ouosiorued, acrpoHomuerd u ¢GU3HIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEIOCTaBIIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro OO0pa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukum Ha 0a30BOM YpOBHE MpEIojiaraeT OBJAJCHHE
CICAYIOIIUMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIEHMBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JIaHHBIE U UCIOJb30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA JUIsl OJTYyYEHHUS BHIBOJIOB.

[lenmn wsyuenus ¢GU3UMKKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHOro mnpenmera «®Dusmka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peanu3yommx



OCHOBHBIE  00III€00pa30BaTEIbHBIC TMPOTPAMMBI, YTBEPKIAEHHON pEIIeHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickort deaeparuu (mpoToOKOa OT 3
nexabps 2019 r. Ne [1K4BH).

Heaun nzyyenuss Gusnuku:

NpUOOpETEeHNE WHTEpeca W CTPEeMJICHHS OOydJaronmxcsi K HaydYHOMY
W3YYEHUIO TPUPOJIbI, PAa3BUTHE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METO]Ie TIO3HAHUSA ¥ (DOPMHUPOBAHKE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJjbTaTa H3Y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpoBaHUE TIPEACTABICHUA O POIU (GU3WKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MpPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHATILHON JIeSITENLHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JTabHEWIIIeMy 0Oy4YSHHIO B ’TOM HAIPaBIICHUU.

JlocTikeHre 3TUX Teled mporpamMmbl 1o (U3WKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBanusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOSHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKNX, MArHUTHBIX W KBAaHTOBBIX
SIBJIICHUSIX;

MPUOOPETCHUE YMEHHU OIMCHIBATh U OOBSICHATH (DU3MUCCKUC SBICHHS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHUS NPOCTEUIUX pPACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIeTIeH, TBOPUYECKUX u
MPaKTHKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMAaTh MPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHGOPMAIUCH (PU3HUECKOTO COACPIKAHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3NKH, aHATIU3 U
KPUTUYECKOE OIICHHBaHUE MH(POPMAIIHIH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
¢ GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX (PU3UYECKON HAYKH.

Ha wn3yuenue ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanus orBoauTCs 238 yacoB: B 7 kinacce — 68 gacoB (2 yaca B HeZIel0), B 8
kiacce — 68 dacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeeINIO).



[Ipennaraemspiii B mporpaMmmMe mo (GU3MKE MEepedeHb Jab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33aJIaHUM, MPeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COILEPKXAHUE OBYUYEHUA
9 KITIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe ABMXeHHE. MarepuanpHas Touka. Cucrema OTCUéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBuxxeHne. HepaBHOMepHOE NmpsaMoJIMHETHOE ABMKeHHE. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE npsiMoJIMHENHHOEe JBHkeHue. (CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u ydacrora oOparieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

Ilepsoiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tperuit 3akon HeroTona.
IIpyHLIMT CyNIepIIO3ULUHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUS CKOJIbKEHUS, CUJla
TPEHUs IOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruraner Bokpyr Comnua. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHOBecue marepuanbHON TOUYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3menenue umiynbsca. IMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEepruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO Hal
IMOBEPXHOCTHIO 3eMIH. [loTeHManbHas s3Heprust cxaTou npykuHbl. Knnernueckas
sHeprus. TeopemMa 0 KMHETMYECKOW DHEPTHM. 3aKOH COXPAHEHUS MEXaHMYECKOH
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NyT€W W TPAECKTOPUM JBHKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaGnronenue nBr>xeHus Tejia mo OKpyKHOCTH.

Habmroenne MexaHu4eCcKuX SIBICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBUKECHUHU
OTHOCUTENBHO KaOMHEeTa PU3UKHU.
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8.
9.

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

3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl Teja M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TET.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua umiysibca mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3oBanus SHEPrUM PU B3aUMOAECUCTBUN TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPU ABUKEHUU TeNA MOJ IeUCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JallbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEIEHKKHU.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapyKa M0 HAKJIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpPeHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHUHM O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMPU TOABEME TIpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA W BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepro,
4acTOTa, aMIUIATya. MareMaTH4eCKUil U NPYKUHHbIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIEOATEITHHOM JIBIKCHHH.

3aryxatouue — kosneOaHua.  BoiHyknennole — koneOanus.  PesonaHc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MEXaHMYECKUX BOJH. I[IpomonbHble H



MoINepeUHble  BOJHBIL. JITMHA BOJMHBI W CKOPOCTh €€ paclnpOCTpaHEHUS.
MexaHuuecKue BOJIHBI B TBEPJIOM Tele, CEHCMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1.

o v oA W

Habmtonenue koneGaHuil Tesn Mmoja AEUCTBUEM CHIbI TSXKECTH M CHIIBI
YOPYTOCTH.

HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnipocTpanenue npoaoiabHbIX U TONEPEUYHBIX BOIH (HA MOJEINHN).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUH PE30OHAHC.

Jlabopamophule padbomot u onvimel.

1.

7.

Onpenenenue YacToThl W NEpHOJa KoJieOaHUNW MaTEMaTHYECKOTO
MasTHHKA.

Onpenenenue 4acToThl U eprUoAa KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH MEpUOa KOJIEOAHUN NOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanue 3aBUCMMOCTH MepUoa KOJICOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl Irpysa.

[IpoBepka He3aBUCUMOCTU Tepuojaa KosiebaHUil rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnbITEI, JEMOHCTPUPYIOLIHME  3aBUCHMOCTH  Ilepuoja  KoyieOaHMit
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.
N3Mepenue yckopeHust CBOOOHOTO MaAeHuUs.

Pazgen 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TOJIE.  OJJIEKTPOMAarHuTHble  BOJHBIL.  CBOICTBa
ANEKTPOMAarHuTHeIX BOJH. [Ilkama »nekTpoMarHUTHBIX BOJH. Vcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA

CB€Ta.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE CBOWICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1.

N3yueHnne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHMIEHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.



JlyueBas MOJEJb CBeTa. HUctounnkn CBeETa. [IpssmonHeitHOE
pacrnpocTtpaHeHue cBera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyueir B gnuHze. OmnTuyeckas cucrtema QoTtoamnmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTema. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloToHa. Croxenwue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrtuyecKkuii CBETOBO/I.

Xon myuel B coOuparoleu JInH3e.

X0 1y4el B pacCeuBaroLIeH JIMH3E.

[Tomyuenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moenb riasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamophule pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXEHUSI CBETOBOIO Jyda OT yrjia

naJIeHuUs.

2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPEIMETa B IIIOCKOM 3epKaJe.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yria

NaJCHUS HAa TPAHULIE «BO3TYX—CTEKIIO.

4. TlomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSTHUS U ONTUYECKON CUIIBI COOMparolei
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
LIBETOBbIE (PUIIBTPBI.

Pa3nen 12. KBanTOBBIC SIBJICHHUS.

Omnwitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojens atoma bopa.
Wcnyckanue u noromieHue ceeta atoMmoM. KBauTel. JInHeyaThie CIEKTPHI.
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PanunoaktuBHOCTE. Anbda, OeTa- U ramma-u3nydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopaenp artomHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpamieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsJOBOTO M MAacCOBOIO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepHas osHepreruka. [[eWcTBUS paAUMOAKTUBHBIX W3JIYYEHUN Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3InuHbIX T'a30B.

3. Coektp Bogopoa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HabGmrogeHue CTUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUSI.

2. HccnenoBaHue TPEKOB: MU3MEPEHHUE JHEPTUM YaCTULbI MO0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-00001IAK NN MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINNA MOAYIH TIPEAHA3HAYEH JJIsi CUCTEMAaTU3aIIH
u  0000ImeHUsT MPEeIMETHOrO  COACPKAHUS UM OMbITa  JCSATEIbLHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (DU3UKH, a TAKXKe NIl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i o0ydaromuxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM AAHHOTO MOJYJISI PEANIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JESATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCSA TOCTH)KEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, GOpMHpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIECIOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHHUSAMH OOBSICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, pelaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONANBHO AEATEIBHOCTHBIA XapaKTep NaHHOTO pa3jelia pealn3yeTcs
32 CY€T TOro, 4YTO OOyyarolluecs BBIMOJHIIOT 3aJaHusi, B KOTOPBIX WM
IIpeuIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHSTH
(bu3nYecKue SIBICHUS B OKPY>KAIOIIEH MPUPO/IE U TOBCETHEBHOM KU3HH;



HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX ﬂBHeHHﬁ, B TOM
YUCJIC OJI1 IIPOBCPKU THITIOTE3 U ITOJTYUCHUA TCOPCTUICCKHUX BBIBOJIOB,
OOBSICHSTH HAay4YHBIC OCHOBBLI HauOoJiee BaKHBIX ):[OCTI/I)KGHI/II\/’I COBPECMCHHBIX
TCXHOHOFHﬁ, HalIpuMCEp, IMMPAKTUICCKOTO UCIIOJIb30BAHHA PA3JINYHBIX KCTOYHUKOB
OHCPIMK Ha OCHOBC 3aKOHAa IMPCBPAIICHNUA U COXPAaHCHHA BCCX M3BCCTHBIX BHIO0B
OHCPIUHn.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs HAIIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus: pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obydarorierocss OyayT chopMupoOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUIUIIOB B AECATEIBbHOCTU
YYEHOT0;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE ICTETHUECKUX KadecTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HAaHHE IEHHOCTU (UBUYECKOW HAYKW KaK MOUIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTHM, BaXXHEHIIEH COCTAaBISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, HHTEpECa K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI W  3MOIMOHAJIBLHOIO
0J1aroNnoJIy4ns:

- OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TpaHCIOPTE, HA JIOpOrax, C DJIEKTPUUECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAlIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOIO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTH€ B PEIICHUHM MNPaKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIE H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)I3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlMs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
obylacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

peleHus;

e 8) aganTanMyM K HM3MEHAKIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJICHCTBUM MPU BBINOTHEHUU UCCIAEIOBAHUM U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATeNbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTAX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKy;

e - IUTAHMUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHWH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3HU ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Y4YETOM BIUSHHUSA HA OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (pH3WMKEe Ha YPOBHE OCHOBHOI'O
oO1rero o6pazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUS TS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HU3YYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIEIaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3IX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATH CHOCOO pernieHus y4eOHOW (pu3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

caMOoCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTIO HAOMIOAEHUS, OIbITa, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEATNOI0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI W 3aMpPOCHI PU MOUCKE U
orOope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEIOKCHHON ydueOHON
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTIOCTPUPOBATh peIlacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB JabOopaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOUN TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HAa pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHHUKOB
Juaora, OOHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYINIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBAThH JCHCTBUS
no e€ MOCTIKEHHUIO: pACIpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
pE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIPABIECHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYAIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM pEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HUCCIEAOBAaHUSA C Y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHIMOJHEHUS
(U3UYECKOrO  HCCIEOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHHUBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MIPABO HA OIIMOKY MPH pPelIeHnH PU3NUECKHUX 3a7a4 WITn
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHIry o0yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HACIOJB30BAaTh IOHATHUA: CHUCTEMA OTCU€Ta, MAaTepUaIbHAs TOYKa,
TpaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIKCHUS, JedopmMalius
(ympyrasi, mjacThuyeckas), TpeHUEe, IEHTPOCTPEMHTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Teiia, paBHOBECHE, MEXaHUYECKUE KOJICOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHEI,
ITKaJia AJIEKTPOMArHuTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U TOTJIONICHUs, alibda, 0eTa- U raMMa-u3IydeHus,
M30TOIIbL, SIAEPHAS JHEPTETUKA,

paznuyaTh SBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBHXKEHHUE, CBOOOJIHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKEHUE I10 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATENbHOE IBMKECHHE (3aTyXalollue U
BBIHYKJCHHBIC KOJeOaHWs), PE30HAHC, BOJHOBOE JIBHIKCHHE, OTPaKCHHUE
3ByKa, MPAMOJIMHEHNHOE PACIPOCTPAHEHUE, OTPAXKECHUE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pas3yioKeHue O0esIoro cBeTa B
CIIEKTP M CJIO)KEHHUE CIEKTPaJIbHBIX ILBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBECHHE JIMHEWYATOTO CIIEKTpA
W3JIYYEHHS ) TI0 OMMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBICHUN B
OKpYyJ)XKaroleM MHpe (B TOM 4YHucle (PU3MUECKHEe SBJICHUS B IMPUPOJC:
MIPUJIMBBI Y OTJIUBBI, JBMKEHUE TITIaHET COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB KUBOTHBIMH,
3EMJICTPACEHNUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, D3XO, I[BETa Tell,
ONTHUYECCKHUE SIBJICHUS B IPHUPOJIC, OHMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yabTPadUOJICTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
paIuoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaTUOAKTHUBHOE H3JIyYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajladyy B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3HUUIECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIEC CBOMCTBA Tel W (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
(dbu3uYecKre BENMYMHBI (CPEIHSS M MIHOBEHHAas CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JBUXCHHUH, YCKOPEHHE, NEPEMEIICHUE, IMYTh, YTJIOBas



CKOpOCTb, CHUJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHS, BEC Tella, HUMIYJIbC TeJa, HWMITYJIbC CHJIBI,
MeXaHW4YecKas paboTa M MOIIHOCTh, TOTEHIMANbHAS JHEPrus Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMATbHAS DHEPTUS CXKATOU
NOPYXKHUHBI, KUHETUYECKash SHEprusi, MOoJHAs MeXaHUYecKas JHEprus,
MEPHUO U YacTOTa KoneOaHWH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPETOMIICHHUSI CPENIbl), PU OMHCAHUN
NPaBUJIBHO TPAKTOBAaTh (M3MUYECKUN CMBICT HCHOIB3YEMBIX BEIWYHH,
0003HAaYeHUs W €IUHUIIBI (PU3MUYECKUX BETUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DH3UYECKYI0 BEIIMYUHY C JIPYTUMH BEITHYWHAMM,
CTPOUTH rpaMKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M MPOIECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUS SHEPIUH, 3aKOH BCEMHUPHOTO TSTOTEHHUS,
NPHUHIUTT CYMEPHO3UIIMN CHJI, TNPUHIUI OTHOCHTEIHHOCTH [ ammes,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHH 3apsSA0BOr0O U MacCOBOTO YHUCE
IpU SJCPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aITUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TN, B TOM YWCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTHYECKHUX
[IaroB C OMOpOH Ha 2-3 W3yYEHHBIX CBOWCTBA (PU3NYCCKUX SIBJICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (Omuparolmuecs Ha cuctemy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laddl 3alHChIBATh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUecKoi
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PpEHINTh MPH TOMOIIU
(bu3NYECKUX METONIOB, HCIONB3YysS OMHCAHHWE HCCIECIOBAHMS, BBIICIATH
IpOBEPsiEMOE  TPEINOJIOKEHUE, OIICHUBATh NPABHIBHOCTH IOpPSIKA
NPOBEJCHUS  MCCIEJAOBAaHUSA, JeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUN WU
¢buznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUs DHEPrUH, 3aBHUCHUMOCTh TEpHOAa KOJeOaHWU TPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT



aAMIUTUTY/IBI MAJIBIX KOJIEOaHMH, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue Oeoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKajie W CBOWMCTB M300pakeHHsS TpeaMeTa B coOuparomieit
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
o0OpyJIOBaHUs, OINUCHIBaTh  XOJl OMNbITA M  €ro  pe3yjbTaThl,
(hopMyIHpPOBaThH BHIBOJIHI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYCHHE U3MepsAeMOll BenuuuHbBl ((POKycHOe paccTosiHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOpP crocob0a HM3MEpPEeHHS
(M3MepuTENBHOrO MPUOOpA);

NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYUH C
MCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHHM (3aBUCHMOCTh MYTH OT BpPEMEHHU
Py PaBHOYCKOPEHHOM JIBIJKEHMHM ©O€3 HaudajJbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUI MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIiia MPelOMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
(bu3nYecKnX BEIWYUH B BUJE TaOMUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHsS] (U3MUECKUX BEIUYUH (CPEmHSS
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpPEHHE CBOOOJIHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUS CKOJBKECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOGaHWii MaTeMaTH4eCKOoro U TMPYKUHHOTO MAasTHHUKOB,
ONTUYECKas CWIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeTys MPEAIOKECHHOW WHCTPYKIIMH, BBEIYUCIISATH
3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH TOJYYCHHBIE PE3YIBTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh NPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUSA (B TOM YHCIE:
CIUIOMETp, MATYMKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,



9XOJIOT, OYKH, TMEpUCKol, (oToammapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (HU3NUECKHUE
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOUCTB, M3MEPHUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a]ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparouei JIMH3E;
OPUBOAUTh  NpUMEPhl  (HAXOAUTh  WHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U151 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS H COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEN CpEIE;

OCYUIECTBJISATh TMOUCK HH(pOpManuu (U3MUECKOrO0 COJEpKaHHUS B
HNHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYSI IIOUCKOBBIN 3aIpOC, HAXOIHUTh
MyTU OMPEAENICHHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpPMalK HA OCHOBE
UMEIOIINUXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

MCIIOJIb30BaTh NP BHITIOJIHEHUH YYEOHBIX 3a/IaHUi HAYYHO-TIOIYJISIPHYIO
auTepatypy  (U3MYECKOTO  COJACpP)KAaHMS, CIPABOYHBIE MaTepHUabl,
pecypchl cetn MaTepHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
nHOpPMAIIMU W3 HECKOJIBKUX HCTOYHHKOB (PH3NYECKOTO COICp)KaHMUS,
MyOJIMYHO MPEJICTABIATH PE3YyJIbTaThl MPOCKTHOM MM UCCIIEI0BATEIbCKON
NEeSTENHbHOCTH, TMPU OTOM TPaMOTHO HCIOJB30BaTh  W3YUYCHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro pasfena (U3UKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTaIMed ¢ y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

9 KITIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/t Konrtposbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexanuveckue siBJIeHUS
MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 bubmmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OTHMCaHUs
6
but6mmoreka [{OK
1.2 Bzaumopenicteue ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bubnunoreka [JOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
but6mmoreka [{OK
2.1 Mexanuuyeckue KoyieOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubmuorexa [JOK
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 15

Paspnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI




9HCKTpOMaFHI/ITHOC IIOJIC 1

but6mmoreka [JOK

3.1 6 https://m.edsoo.ru/7f41ada
3J€KTPOMArHUTHBIE BOJIHBI 6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE AIBJICHUS
bubnuoreka [JOK
4.1 3aKOHBI pacpOCTPAaHEHHUs CBETA 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
4.3 Paznosxenue 6eoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUS
but6mmoreka [{OK
5.1 Hcnyckanue v noriomeHue ¢cBeTa aroMoM 4 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
5.2 Crpoenue aTOMHOTrO s1pa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
5.3 S nepHbie peakuuun 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17

Pa3nes 6. [loBTopuTebHO-000011a101MIT MOXYJIb




[ToBTOpeHnue u 06001IeHUE COAePIKAHUST

but6mmoreka [JOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢u3muku 3a 7-9 xiacc 6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIJIAHUPOBAHHUE

9 KIIACC
KosmnuectBo 4acos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoxka Konrpoiasbnsie | IlpakTHyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl
) MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHUUYECKOT0 IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEITHOE 1 bubnuoreka [IOK
JBWKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsSMOIMHENHOE
4 nBkeHue. CpenHsisi U MTHOBEHHAas 1
CKOPOCTb
5 [IpsiMonMHEHOE PaBHOYCKOPEHHOE | bubnmoreka [JOK
JBYDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOT'O JABH>KEHUSI. 1
I'padux ckopocTu
JlaGopatopHas pabota "OnpezneneHue
7 YCKOpEHHS Tena npu ) 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIXKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"
2 CBobOoaHoe nagenue Ten. OnbIThl i
lanunes
9 PaBHOMEpHOE ABUKEHUE IO 1 bu6mmoreka [IOK




okpyxHocTu. [lepuon u yactora
obparmenus. JInaeitHas u yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
1 [Iepssiit 3ak0oH HproTona. BekTop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka LIOK
PaBHOelicTBYIOIIAA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnuorexa [JOK
3aKkOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmoreka [IOK
1 . I
> Cra ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3amau no reme «Cuna
YOPYTOCTH»
17 JlabopaTtopHas pabota «OnpeaeneHue bubnmoreka [[OK
JKECTKOCTH IPYKUHBI https://m.edsoo.ru/ff0aee28
bubmnoreka IIOK
1
8 Cuna Tpenna https://m.edsoo.ru/ff0af738
19 Pemenne 3anau mo teme «Cuia bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bubnuorexa LIOK
20
KOX(PPUITUEHTA TPSHHSI CKOJBKCHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbI
bubmuoreka [JOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb&e




Cuita TSDKECTH U 3aKOH BCCMHPHOTO

bu6mmoreka [JOK

22 TATOTEHUS. Y CKOpEHHE CBOOOIHOIO
p https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koupepenius "JIBuxeHue T
23 BOKPYT I'PAaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenne 3amau no teme "Cunna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubnmorera [TOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBast kocMu4eckas CKOPOCTb. bubnuorexa LIOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUKH.
AOGCOTIOTHO TBEPAOE TETIO.
26 PaBHOBecue TBEpIOTO TEMIA C bubmnorexa [IOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cunbl. LieHnTp TsixecTn
PaBHOBeCcue MaTepUaIbHOM TOUKH.
AOGCOmIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENIA C©
3aKpEIUIEHHOW OCBIO BPALLICHHUS.
MowmenT cunbl. LieHnTp TskecTu
" bu6mmoreka [IOK
Pemenue 3amau nmo reme "MoMeHT
28 | https://m.edsoo.ru/ff0b02b
cunbl. LleHTp TspKecTH 4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO bubnmoreka [[OK
29 TeMe "MexaHnuecKoe IBUKECHHUE. https://m.edsoo.ru/ff0b040
Bsaumoneticteue ten" 8
30 KonTponbHas pabota mo teme bubnmoreka [JOK




"MexaHn4ecKoe IBIKEHUE.
BzaunmonelictBue Ten"

https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynabse cuiibl. 3aKoH

31 COXpaHEHHUS UMITYJIbca. YIIPYroe u bubmoreia HOK
p y o py https://m.edsoo.ru/ff0b07fa
HEYTPYTroe B3auMOJICHCTBHE
1 Pemenne 3anau mmo Teme "3akoH Bbu6mmoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
4 M
3 eXamrieckas paboTa H MOMIEOCTS https://m.edsoo.ru/ff0b0a84
bu6mmoreka [JOK
Pabota cuitbl TSKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJTBI TPEHUS 9
JlabopaTtopHas pabota «OmnpeneneHue
16 paboThI CHIIBI TPEHUS TpU
PaBHOMEPHOM JIBHKEHUH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b HEPTUH U paOOTHI.
[TorenumanpHas sHEPTUs
Kunernueckas sneprus. Teopema o bubmuorexa [IOK
38 .
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopHas padora «3yueHue bubnuoreka [IOK
3aKOHA COXPAaHEHHUS DHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KosebarenpHOE IBUXEHUE U €T0 bu6mmoreka [IOK

XapaKTePUCTUKU

https://m.edsoo.ru/ff0b185




8

42

3aryxaromye KojaeoaHus.
BreinyskaeHHbIe KoJleOanus. Pe3oHanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

43

MaTtemMaTn4ecknuil ¥ Py KUHHBIN
MasTHUKHU

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
HNPY>XAHBI U MAaCCHI TPy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHepruu npu
MEXAHUYECKUX KOJICOaHUAX

46

JlaGopatopHas pabota «OnpeneneHue
4acTOThI U NIepuoja KojaeOaHuii
NPY>KUHHOTO MasiTHUKa)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOWCTBA
MeXaHH4eCcKuX BOJIH. [IpogosibHbIE 1
MOTNEPEYHBIE BOJHBI

bub6muoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOJIHBI"

50

3Byk. PacripocTpanenue u orpakeHue
3ByKa

51

Ypok-uccienoBanue "Habmronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"




FpOMKOCTB 3BYKa U BbICOTA TOHA.

52 .
AKYCTUYECKUI PE30HAHC

53 Ypok-koHpepeHuus "YnbTpa3Byk u bubnuorexa [JOK
nH(}pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJBHOU padoTe MO Eub 10K

noImoTexa
54 Teme "3aKOHbI COXPAHEHUS. httos://m.ed IH0b250
ps://m.edsoo.ru

Mexanuueckue Koyie6aHus 1 BOJIHbI"
Konrponsnas pabora o Teme

55 "3akoHBI COXpaHeHUsl. MexaHn4ecKue
Kosie0aHus ¥ BOJIHBI"

56 DNEeKTPOMarHuTHOE MOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBo¥CTBa 2JIEKTPOMArHUTHBIX BOJH
VYpok-koudpepennus "lkana

53 3JE€KTPOMATrHUTHBIX BOJIH. bubnmoreka [[OK
Hcnons3oBanue 2I€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne Bu6 110K

5 noImoTexa
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C httos://m.ed e
ps://m.edsoo.ru c6e

MOMOIIbI0 MOOUITEHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa. bubmuorexa [JOK

61 Ckopoctb cBeTa. BonHoBBIE CBOIICTBA https://m.edsoo.ru/ff0b31d
CBeTa 0

62 Hcrouynuku ceera. I[Ipsmonuneitnoe bubnuorexa LIOK

pacupoCTpaHCHHUEC CBCTA. 3aTMeHHs

https://m.edsoo.ru/ff0b365




Counnia u JIyHbl 8
3aKOH OTpa)X€HUs CBETA. 3epKaia.
63 Pemenue 3anay Ha mpuMeHEHNE bubamorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHUS CBETa
64 [Ipenomnenue cBeta. 3aKoH bubnuoreka LIOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[losiHOE BHYTpEHHEE OTPAXKEHHE CBETA.
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO bubmmorexa LOK
yp https://m.edsoo.ru/ff0b3cSc
OTpaKEHUS B ONTHYECKUX CBETOBOAAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH YIJIa IPEJIOMIIEHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpaHuue "Bo3yXx-cTekio""
VYpoxk-koHpepenuus "Vcnonabp3zoBanue
67 MOJIHOI'O BHYTPEHHEIO OTPAKEHHUS:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAs CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
bubmuoreka [JOK
69 [TocTpoenue n300pakeHUI B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "OnpezneneHue bubnuoreka [JOK
70 (OKYyCHOTO pacCTOSHUSI U ONITUYECKOM https://m.edsoo.ru/ff0b420
CWJIBI coOMparomeit JInH3b1" 6
71 VYpoxk-koHpepenuus "OnTuueckue bubnnorexa [IOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 I'na3 kak ontudeckas cucreMa. 3peHue https://m.edsoo.ru/ff0b468

4




Ypok-koudepennus "Jled ekt

73 "
3penusi. Kak coxpaHuTh 3peHue
Pasznosxenue 6enoro ceeTa B CIEKTP.

74 OnbiTel HetoToHa. Cliokenue bubmuoreka [JOK
CIIEKTpaJbHBIX LIBETOB. [nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtophnast pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETA B CIIEKTP U

75 BOCIIPUSITHIO IIBETA IPEAMETOB IIPH UX buGnnorexa [IOK

P pest P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBbIE
buabTpH"
VYpok-nipaktukyM "BoaHoBbIe

76 CBOIICTBa cBeTa: JUCHEpCus,
uHTepdepeHuus u qudpaxaus”

77 Onsitel Pe3epdopaa u ruranerapHas bubnuoreka [IOK
MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Moaens atoma bopa
HcnyckaHnne v NOrjaomnieHue CBeTa

. bubnuoreka [JOK
79 atomoM. KBanTel. JIuneiiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI

20 VYpoxk-npaktukym "HabmrogeHue bubnuorexa [IOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoaxTBHOCTE U €€ BUIBI bubnmorexa HOK

https://m.edsoo.ru/ff0c1672

2 Crtpoenue atomHoro siapa. Hykinonnast bubnmoreka [JOK
MO/JIENTb https://m.edsoo.ru/ff0c18ac

23 PanuoaxkTuBHBIE IPEBpAIICHMUS. bubnuoreka LIOK

N30TOMNEI

https://m.edsoo.ru/ff0clal4




84

Pemrenne 3amau mo teme:
"PagmoakTuBHBIE TpEBpaIlieHUs "

bubmnoreka IIOK
https://m.edsoo.ru/ff0c1b4a

85

[Tepron nonypacnana

86

Ypoxk-koHpepenuus "PagroakTuBHbIE
U3JTy4YeHUs B IPUPOJE, METULIMHE,
TEeXHUKE"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuu. 3aKOHBI
COXPaHEHHUs 3apsA0BOI0O U MacCOBOIO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

:‘)HepFI/IH CBA3U aTOMHBIX AOCP. CB3p
MacCChbl 1 DHCPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakuun"

90

Peakiuu cunTe3a U neeHUs SAEp.
Nctounuku sHeprun CosiHIa U 3BE3]T

bub6muoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepenuus "AnepHas
sHepreTuka. JlencTeus
PaIuOaKTUBHBIX M3TyUYCHUN HA KUBBIE
OopraHu3mbl"

92

[TonroroBka K KOHTPOJIBHON pabOTe MO
Teme "DIIeKTPOMAarHUTHOE TOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie siBieHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

Konrtponsnas pabora o Teme
"DEeKTPOMarHuTHOE IOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBbI€ siBeHNA"

94

[ToBTOpEeHME, 000OIICHHE.

bu6mmoreka [JOK




JlaGopaTopHbIie pabOTHI 11O KypCy
"Bzaumonencrtsue tea"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, 06061meHue. Pemenue

95 aCUYETHBIX U KaUeCTBEHHBIX 3a11a4 I10 1 bubmoreia HOK
p a https://m.edsoo.ru/ff0c2572
teme "TeruioBrie mporecch"”
[ToBTopenue, 0600mmenue. Permenne
96 ACYETHBIX M KQYECTBEHHBIX 3a1a4 I10 1 bubmotera [JOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TeroBsix aBurarenei”
[ToBTopenue, 00o0meHue. Perenne
97 ACUETHBIX U Ka4eCTBEHHBIX 3a/a4 I10 1 bubmorera [JOK
p - https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycraHOBOK"
[ToBTOpenue, 06061IeHNE.
98 JIaGopatopHbIe PabOTHI ITO0 KYPC 1 1 bubmmorexa TIOK
patop p ypey https://m.edsoo.ru/ff0c2¢52
"CBeTOBEIE ABIIEHUA"
[ToBTOpenue, o600meHue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 teMme "Konedanus u 1 bubmiorexa HOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Padota ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmotera [IOK
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTopenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
saepHas puznuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



