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Hecrteposo, 2023

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTIO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mporpamMmbl 10 (u3uke HampaBieHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCA M OPraHU3AIUI0 H3Y4YEHUS
bu3uKM Ha JAEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNPEJAMETHBIM pe3yjbTaTaM 0Oy4YeHUs, a TaKKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
no rogam o0y4yeHus (MO Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO Y4eOHOMY MPEIMETY.

Oduzrka SBISETCS  CHUCTEMOOOpA3yIOIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH | (PU3HYECKOMN
reorpadguei, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMHU KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JIsI TIOJYyYEHHUS BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn Munucrepctsa npocsemienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBaHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONM (U3UKU TSI Pa3BUTHS JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH MMporpaMmsbl 110 (bl/IBI/IKe Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodheccCHOHATBHOM ACSTEIBHOCTH, CBI3aHHBIMU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.

COIEPKAHUE OBYYEHUA

Pasznen 1. Mexanuveckue siBJICHUS.
Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsimMosinHEHOEe nBHkeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.
VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBuxkeHue. CB0oOOHOE
nagenue. OnbiTel ['anumes.
PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.
ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tpertuit 3akoH HeroTroHa.
[IpuHIMIT Cynepno3uLu CHJL.
Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.
PaBHOBecue matepuanibHOM TOYkH. AOcConOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TsKecTH.
Nmnynec Tena. M3meHnenue umiynbsca. UMoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUKEHUE.
Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.
Jemoncmpauuu.
1. HaGmromenne MEeXaHWYECKOTO ABMKCHHS TEJa OTHOCHTEIHHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PAa3HbIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKEHMUS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.



8.
9.

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

HaGmronenue nBuxeHus Teia no OKpy>KHOCTH.

HaGnronenne MmexaHu4eCcKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBMYKCHUU
OTHOCUTEJIBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua nummysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MPU IBUKECHUM TEJa MOJ1 1EHCTBUEM
IPY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEMOJBHKHOTO U MOJABUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTHUU.

Pasznen 2. Mexanndeckue KoJjJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUuU MpH KOJIeOATEITLHOM JIBHXKEHUH.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenre BRIHYXACHHBIX KOJI€OaHUI U pE30HAHCA.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompepenenne 4acTOTHI ¥ MepHoja KoeOaH MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pa3nen 3. Di1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomarHuTHas npuponaa csera. CkopocTe cBeTa. BosIHOBBIE CBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paspnen 4. CBeroBble siBJICHHS.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXEHHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona onyuedr B guHze. OnTuueckas cucrema (Qortoamnmapara,
MUKPOCKOIa M Tejeckomna. ['ma3 kak onruueckass cuctema. biaum3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbBIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue nzo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomieu JuH3e.

XoJ Jiyueu B pacCEeHBaroIIeH JIMH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTMH3.

[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)XCHUS CBETOBOTO JIydya OT yrjia
1aJICHUSL.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCMMOCTH yrja MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS] HA TPAHULE «BO3AYX—CTEKIIO».

4. TlonmydeHnne N300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOTr0 CBETA B CIEKTP.
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7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUHU Yepe3
LIBETOBbIE (PUIIBTPHI.

Pazgen 5. KBanToBbIe siBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornomieHrue cBera atomoM. KBaHThl. JInHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hykimonnas wmozaens aromHoro sgpa. HMsoromel. PaauoaxtuBHBIE
npeBpatieHus. Ilepuon noaypacnaaa aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsizM aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus snep. Ucrounnku suepruun CosiHia u 3BE37.

Anepnas sHepretuxa. JeMCTBUS pPaAMOAKTUBHBIX U3JIYYCHUN HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTIJIONIECHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHnue TPEKOB: W3MEPEHUE SHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOAYITh IPEIHA3HAYEH JIJISl CUCTEMAaTU3aINH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHbHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCEro Kypca (PU3MKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (Qu3HKe I 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE MPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCJIEIO0OBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U AKCIIEPUMEHTAIBHBIE.



[IpyHUIMTIHANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 cu€T TOro, 4YTo OOy4YaronIMecs BBIMOJHSAIOT 3aJaHusl, B KOTOPHIX UM
[peJaraeTcs:
Ha OCHOBE IOJYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUI, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaMOOJIe€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.
INJNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3NKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3ydenne ¢u3nku Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HANpPaBICHO
Ha JIOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.
B pesynbraTe u3ydenus pu3nKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyudaromierocsi OynyT cOpMUpPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTAaThl B
YacTHu:
e 1) NATPUMOTHYECKOT0 BOCTIMTAHMS:
e — NIPOSABICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
buznuecKon HaAyKu;
e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;
e 2) rpakIAHCKOIO M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e — FOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCY>KJIE€HHUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TPAKTHYECKUM TMPUMEHEHHUEM
JOCTIKEHUHN (HU3UKH;
e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3THUECKUX MNPUHIUIIOB B AECATEIbHOCTU
Y4EHOI0;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
e — BOCIPHUSITHE ICTETHYECKUX KAa4eCTB (PU3MUECKOW HAYyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'O MO3HAHMA:

e — OCO3HaHHWE IEHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHWS MHUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHM, BaXXHEHIIEH COCTaBISIOLIEH
KYJIBbTYpBIL;

e — pa3BUTHE HAY4YHOU JOOO3HATEILHOCTH, MHTEpPECa K KCCIEN0BATEIbCKON

ACATCIIBHOCTH,



e 5) d¢opmupoBanus  KYJbTYPbl  3/10POBbSi W  3MOIHMOHAJIBHOIO
O0/1aromosIy4us:

e — OCO3HAaHME IIEHHOCTH Oe30MmacHoro oOpa3a J>KHU3HU B COBPEMEHHOM
TE€XHOJOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MacCHOr0 MOBEACHUS Ha
TPAHCIOPTE, HA J0pOrax, ¢ AIEKTPUYECKUM U TEIJIOBBIM OOOpPYIAOBAHHEM B
JOMAITHUX yCIOBHSIX;

e — c(popMUPOBaHHOCTb HaBbIKa pe(IeKCUU, NpPHU3HAHUE CBOETrO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eioBeKa;

e 6) TPyI0BOr0 BOCIMTAHUA:

e — AKTHBHOE Yy4YacTH€ B pEHICHUH MNPAKTHYECKHX 3ajay (B paMKaX CEMbH,
oOpa3oBaTelbHOM  OpraHu3allMk, TopojAa, Kpas) TEXHOJOTMYECKOU U
COLIMAJIbHOM HANpaBJICHHOCTH, TPEeOYIOIUX B TOM YHCIE U (U3HYECKUX
3HAHMMU;

e — MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO NpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJOrHYe€CKOro BOCIIMTAHUA:

e — OpHUEHTAllUd Ha TMpUMEHEHHEe (PU3NYECKUX 3HAHUW MJIs PElICHUs 3a/ady B
00JIaCTH OKpY’KaloIlllel cpenbl, TUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

e — OCO3HaHHE TIJI00AJIBHOIO XapakTepa HKOJIOTMYECKUX MpodieM U MyTed X
peleHus;

e 8) aganTanMm K M3MEHSIIOIIMMCSl YCJOBHUSIM COLMAJBHON M NPHUPOIHOI
cpeabl:

e — IMOTPEOHOCTh BO B3aUMOJEWUCTBUU IPU BBHIIOJHEHUU HCCIEJOBAHUM H
NPOEKTOB (U3NYECKON HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
APYTHX;

e — TIIOBBIUICHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JEeSITENIbHOCTD;

e — TMOTPEOHOCTH B OPMUPOBAHUH HOBBIX 3HAHHI, B TOM Uncie GOPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNIYECKUX 0OBEKTAX U SIBIICHUSX;

e — OCO3HaHME 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
buzuky;

e — IUIAHUPOBAaHUE CBOErO Pa3BUTHS B NPUOOPETEHHM HOBBIX (PU3MUECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aMMOCBS3H MPUPOABI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JACHCTBMHA C y4€TOM BIMSIHHMS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX TJI00AJIBHBIX MMOCIIECTBHI.

METAIIPEAMETHBIE PE3YJIbTATbDI



B pesynbTaTe OCBOCGHHS MpOTrpaMMbl MO (HU3HKE HA YpPOBHE OCHOBHOTO
oO1rero oopa3zoBanus y o0ydaromierocst Oyayt chopMUpOBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIBHBIC YICOHBIC NCHCTBYS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4COHBIE  JICUCTBHS,  PETYISTHBHBIC

YHUBEPCAJIbHbIE yUEeOHBIE IEUCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJISATh M XapaKTEPH30BaTh CYIIECTBCHHBIE MPU3HAKA OOBEKTOB
(sIBJIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B pacCMaTpPUBAEMbIX (pakTax,
JAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIIUXCS K (DU3UYCCKUM SIBJICHUSM;
BBISIBJISATh TPHYMHHO--CJICJICTBEHHBIC CBS3W TPU W3YYCHUU (PU3HUCCKHUX
SIBJICHUH W TIPOIIECCOB, JEIaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX
(bu3nUeCcKrX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus y4eOHo (usnueckoit
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp HauOoliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBareLCKue TeCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIOKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MIECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIHUPOBATH OOOOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee Ppa3BUTHE  (PUBHMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 MX PA3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

OPUMEHATH Pa3IUYHbIe METObl, HHCTPYMEHTHI U 3aMpOChl IPU MOUCKE U
orOope HMHpOpMAIIMU WA JAHHBIX C Y4ETOM NPEHAJIOKEHHOW Yy4uyeOHOU
dbuznyecKoi 3agaumu;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOATEJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH peElIaeMble 3aJa4l  HECIOXKHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eiiCTBUS:

B X0/€ 00CYXJeHHs y4eOHOro maTepuaia, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYILECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa PEUICHHWE 3a/Jayd W IOAJep KaHue
OnaroxenaTenbHOCTH OOIICHUS;

COTIOCTABIISAITh CBOM CYXACHHS C CYXICHUSAMH JIPYTHX YYaCTHUKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO TMO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YJIBTATHI BBIMOJTHEHHOTO (PU3MUECKOTO OTBITA
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh M WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUYAIbHOW pabOThl TpH pEHIeHUH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NPUHUMATh L€ COBMECTHOH HESTEeIbHOCTH, OPTaHU30BbIBATH JIEHCTBHS
no e€¢ MJOCTIDKEHHIO: pAacIlpeleNiaTh poJjid, OOCYKAaTh IPOLECCH |
pe3yiIbTaThl COBMECTHON pabOThl, 000011aTh MHEHHUSI HECKOIBKHUX JIIOJIEH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHUTasi KAYECTBEHHOT'O Pe3yJibTaTa Io
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JEHCTBUS C JOPYrUMH
YJIeHAMU KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsIX, TPEOYIOIIHX
TUTSE perieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAaX MPUHATUS  PELICHUI
(MHAMBUyaJIbHOE, MPUHATHE PELICHHUS] B TPYIIe, MPUHATHE PEIICHUI
TPYTITION);

CaMOCTOSITEJIbHO COCTaBIIATh aJTOPUTM PEIICHUsT PU3NUECKON 3a1auu WU
IJiaHa MCCJEeAOBaHUsI C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHU;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeIIaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUSA (HEZOCTH)KEHHS) PE3yJIbTaTOB
NeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUecKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce€0s1 HA MECTO JPYrOro 4YeJOBEKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro;
IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIn
B YTBEPKJEHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonIy oOyuenusi B 9 Kiaacce nmpeiMeTHbIC PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJb30BaTh MOHSTUS: CUCTeMa OTCYETa, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHMYECKOTO NBIKEHHUS, Iedopmarus
(ympyrasi, TiacTU4ecKas), TPEeHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3Ku, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TIOTJIOMICHUS, alb(a-, 0eTa- U raMMa-u3IydeHuUs,
U30TOIBI, SIACPHAs YHEPTETHUKA;

paznuyath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJMHEWHOE IBUKEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBMKECHHUE 0 OKPYKHOCTHU, B3AUMOJCHUCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOJeOaTelbHOE NBIDKECHHE (3aTyXalollue U
BBIHYKJICHHBIE KOJ€0aHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKEHUE
3ByKa, IMPSAMOJIMHEUHOE PACIPOCTPAHECHHUE, OTPAKECHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIOKEHHE OEJIoro CBeTa B
CIEKTp U CJOXEHHME CHEKTpaJbHbIX I[BETOB, JUCIEPCUSA CBETa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEeHUSs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYECHHBIX  (PU3UYECKUX  SIBICHUU B
OKpYy)KaromeM Mupe (B TOM uuclie (PU3NYECKHE SIBICHHS B MPUPOJIE:
MPUJIUBBI U OTIUBBI, IBMKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE



JIBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B TPUPOJE, OUOIOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
pPaIMOaKTUBHBIN (DOH, KOCMUYECKHE JIyUd, PaJUOAKTHUBHOE H3IIyUYEHUE
NPUPOJAHBIX MHUHEPANIOB, JIEMCTBUE pPAAUMOAKTHUBHBIX HW3JIYYCHUH Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeN M (DU3UYECKUE SBJICHUS, UCIIOJIb3YS
dbu3uYecKkue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TMpH
HEPAaBHOMEPHOM JIBMOKEHUM, YCKOPEHHUE, MEepPEMEUICHHUE, MYyTh, YIJOBasd
CKOpOCTb, CHJIA TPEHHMs, CHJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TIQJICHUSI, BEC TeJla, HUMIIYJIbC Tejla, HWMITYJIbC CHJIbI,
MexaHuuyeckass paboTra W MOIIHOCTh, TMOTCHIMAIbHAS DHEPrus Tela,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CXKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrusi, IMOJHAsg MEXaHWYecKas »JHeprus,
NEepPUOJI U YacToTa KojaeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHUS CPEJbl), MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONb3YEMbIX BEJIHYMH,
0003HaueHUsT W EAUHMIBI (U3MYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYMHAMM,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUMUHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWUS HHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [anmumies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS! MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsAI0BOT0 U MaCCOBOI'0 YHCEI
IpU SJICPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBONCTBA TEl, B TOM YHCIC U B
KOHTEKCTE CHUTYyallul MPAaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEeHWEe U3 2-3
JOTUYECKUX IIAroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SIBJIICHUN, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiath pacy€THBIC 3amadd  (OmUparoniMecs Ha CUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBATh KPATKOE
YCIIOBHE, BBISBISATh HENOCTAIONIUE WM M30BITOUYHBIC JAHHbIC, BHIOUPATH



3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC TSI PEIICHUS, TPOBOAUTH PACUETHI U
OIICHWBATh PCATMCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUS (U3HUECKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOITH
(GU3HUECKHX METOJOB, HCIIOJB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
IpoBepsieMOE  TPEIIONIOKEHUE, OICHWBATh MPABUIBHOCTh IMOPSAKA
NPOBEJICHUS  WCCIICIOBAHUSA, JIeJIaTh  BBIBOABI, HMHTEPIPETHPOBATH
PE3yNIbTAThl HAOIOICHHUI U OTIBITOB;

NPOBOAUTL OMNBITBI 1O HAOMIOACHUIO (PU3WYCCKUX  SIBICHUH WU
¢u3HUeCKrX CBOWCTB TeNl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHECHHUSI DHEPTUH, 3aBUCHUMOCTh IEepHUoAa KOJICOAHWW MPYKUHHOTO
MasTHUKAa OT MAacChl Tpy3a M KECTKOCTH MPYKHHBI M HE3aBUCUMOCTBH OT
aMIUTUTYIBI MaJIBIX KOJCOAHMH, TPIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasioKeHne OCJIOro CBETa B CIICKTpP, U3YYCHUE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300paXCHHs MpeaMeTa B COOMparoen
JWH3e, HAOJIOJCHUE CIUIOIIHBIX M JIMHCHYAThIX CIICKTPOB HW3JTyUCHUS):
CaMOCTOSTEJILHO  CcOOMpaTh YCTAaHOBKY W3 HW30BITOYHOrO Habopa
o0opyZOBaHUs, OINHCHIBATH  XOJI OMNbITAa W  €r0  PE3yJbTaThl,
(bopMynHpOBaTH BHIBOBI

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, Oompenensis
CpelHee 3HaYeHHe Uu3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
cobuparorieit JIMH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a HU3MEpEeHUs
(u3MepuTeIbHOTO Mpudopa);

POBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHM (3aBUCUMOCTH NYyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMIKEHUU 0€3 HayalbHOW CKOPOCTH, IMEpUOojIa
Koie0aHWii MaTeMaTUYeCKOTO MAasTHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaXe€HUsl CBETa OT yrjia MaJeHUs W yria MpelOMJICHHS OT yria
najeHus): IJIAHUPOBAaTh HCCJEJIOBaHME, CaMOCTOATEIBLHO COOHMpaTh
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3nUecknX BENIWYMH B BHUJE TaOMUIl W TpaduKoOB, JenaTh BHIBOJABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOANTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BEIUYUH (CpemHsis
CKOPOCTh ¥ YyCKOpEHHWE Tella TMpU PABHOYCKOPEHHOM JIBIDKCHUH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHsI CKOJNBKCHHsI, MEXaHWueckas paboTa W MONIIHOCTh, YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYeCcKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKass Ccuja coOuparoumeid JIMH3bI, PaguOaKTUBHBIM  (OH):
MJIAaHUPOBATh HM3MEPEHUS, COOMpATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY H



BBITIOJIHATD U3MEPEHHUS, CIEAysS MPEUIOKEHHON WHCTPYKUUHU, BHIYUCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH OTYUYECHHBIE PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHHIA;

coOJr01aTh MpaBuiia TEXHUKU 0€300aCHOCTH IIPH paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UUYECKUX MOJIEIICH:
MaTepHuajibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYEYHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aroMa, HYKJIOHHas
MO/IETh aTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmMUcaHUs (B TOM YHCIE:
CIUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS WU YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIHI,
CHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOWMCTBaX (PU3UYECKHX SIBICHHA ¥ HEOOXOmuMble  (U3HUYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX NMPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
OpU pelieHUuH y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTHYECKHE CXEMbI MJif
MOCTPOCHHMS N300paKEHUH B MJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;
OPUBOJIUTHL  TpUMEpbl  (HaXoauTh  WHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus 0€30MacHOCTH TpU 0OpalleHuu ¢ nMpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOJIIONCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIIATh TMOUCK HHPOpMAIUU  (HU3NYECKOTO COACPKAHHUSI B
HNuTepHere, caMocTOsTENBHO (HOPMYIUPYS MMOMCKOBBIN 3aIpOC, HAXOAUTH
IYTH ONpeAeNeHUs] JOCTOBEPHOCTH MOJYyUYEeHHOM MH(OpMaluyU Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

UCMOJIb30BaTh MIPU BBIMOJHEHUH yUEOHBIX 33JlaHUN HAyYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro CcoaepiKaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MHTEepHET, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3zoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
UHPOpMAIMK M3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3yNbTaThl MPOSKTHON UM HUCCIIEI0BATEIbCKOM
ACSTeNbHOCTH, TPU OTOM TIPaMOTHO  HCIOJNb30BAaTh  M3YYCHHBIN
NOHATUHHBIM amnmapar Hu3y4aemoro pasziena (PU3HMKd U COMpPOBOXKIATH



BBICTYIIJIEHUE TMpE3CHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanuyeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne Ko.Jie0aHUs X BOJHBI
2.1 Mexanudueckue KoJjieOaHus 7 3 bubnmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

9 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nBkeHue. CpeHsiss 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

3 CBoOoHOe nagenue Tei. OMbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK



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

okpyxHnoctu. [lepuos u yacrora
oOpamienus. JIuneitHas u yriaosas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE
11 IIepssiii 3ak0oH HprotoHa. Bekrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBrozelicTByrOImMas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyroetit. 3akoi Iyka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cua
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubnnoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21| Hatoroms, Cana supyrocrs. Cure biorera LLOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnnorexa [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpAOIO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHON paboTe 1Mo

29 Teme "MexaHuyecKoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KounTtponbHas pabora o teme
30 "MexaHU4eCKOe JTBIKCHUC bubmmorexa [JOK
N g | ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMo/ielicTBre
39 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK

COXPAaHEHHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koupepenuus "PeaktuBHoE

33 JBUKEHUE B MPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 MexaHnndeckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA
PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas 3HEPTUS
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUur https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlabGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 r[:pnoz[a KOer6aHI/H7I OT KECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl TPy3a»
45 [IpeBpaienue 3uepruu npu



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
https://m.edsoo.ru/ff0b197a

MEXAHUYECKUX KOJIeOaHUAX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHu i
HNPY)KUHHOTO MasiTHUKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckie BOJHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe 1O
TeMe "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHust U BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposneHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KOJIeOaHUS U BOJIHBI"

DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpox-koudepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnonb30BaHuE 31EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
TTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI M JUTMHBI DJICKTPOMATrHUTHOU
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbIe cBoicTBa Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpoOCTpaHEHHE CBETA. 3aTMEHUS bubmmorexa [TOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counnna u JIynsr
3aKOH OTpaKeHUs CBETa. 3epKaia.
63 Pemrenne 3a1a4 Ha mpuMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO

OTPAKCHUS B OIITUICCKUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5c¢c
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JlaboparopHas padota "Mccrnenoanme
3aBUCHMOCTH YTJIa TPEIOMIICHUS

66
CBETOBOTIO Jy4a OT yIJla NaJieHus Ha
rpanuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Hcnonb3oBanne
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
b
68 JIun3el. OnTUveckas Cuia JIMH3bI nommorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. b K
69 [TocTpoeHue N300paXkeHUH B IMH3aX nommorexa 110
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
. b K

70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOMN nomroreia LO
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'1a3 xak ontuyeckasi cuctema. 3peHue bubmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JlehexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6esnoro cBeTa B CIEKTP.

74 Omnbitel HetoToHa. Crioxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas pabota "OnbITh IO
Pa3IoKEHUI0 OENIOro CBETa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nommnoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0c0e2a
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VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxus"
77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue v NorjonieHrue CBeTa
7 » . bubnuorexa [JOK
79 aromoM. KBanThbl. JIuneituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE M €€ BHJIbI bubmorera [JOK
& a https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl18ac
PaanoakTuBHBIE TTpEBpALICHHUS. bubnuoreka [IOK
83
H3oTonbl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubnmuoreka [JOK
"PagnoakTuBHbBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monmypacnazna
Vpok-kondepenuus "PagunoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; 0J1e MI; WIIMHE bubmotera [JOK
i | PHPOJE, MEHIIIE, https://m.edsoo0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 c:x paHeHII:s[ 3au;1 OBOT'O U MacCOBOTO bubmmorexa [TOK
P pAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CB3U aTOMHBIX siaep. CBs3b bubnunoreka [JOK

MacCChl U SHEPIrun

https://m.edsoo.ru/ffOcld7a
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakium cuHTe3a U JETCHUS IEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAneprHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBrie sBnenns"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas paborta o teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "TemnoBsie npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0menHue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TenioBeIX gBUrarenci'

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoyctaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, obodIIeHNE.

bubmuoreka [JOK

98 JIa6 5] 1 1
| abOPATOPHRIC pa O"TH 1o XYPey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUS
[ToBTOpenue, o6obmenue. Padora c
99 TEKCTAMU 110 TeMe "3aKOHbBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/Iﬂ B MCXAaHUKC
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "Kosebanus u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTamu 110 TeMe "CBETOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcraMu 1o TeMe "KBantoBasa u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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