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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl, MPEIACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
Konnenuuu npenogaBanus yueOHoro npeamera «Ousuka.

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKCHHM M TpeOOBAaHUU K pe3ylbTaTaM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrPaMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboyeit porpaMMbl BOCIIUTAHUS U
KOHIENIIMHU MPenojaBanus yueoHoro npeamera «Dusuka.

Copnepxanue mporpamMmbl 1Mo (QuU3MKE HampaBieHO Ha (HopMupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YUYCHHS
bu3MKU Ha JIEATEILHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJabTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHus.

[Iporpamma no usuke ycTaHaBIMBAET paclpeeneHrne yueOHOro Marepuyania
1o rogaM o0ydeHus (1o Kjaccam), MpeajiaraeT MPUMEPHYIO MOCIEN0BATEIbHOCTh
U3Y4YEHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUA METOJUYECKOM
TIOMOIITY YYUTEIIO B CO3JJaHUU Pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY.

®duznka SBIAETCS CUCTEMOOOPA3YIONIUM JIJI1 €CTECTBEHHOHAYUHBIX YUEOHBIX
PEeIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBbI JIEKAaT B OCHOBE MPOIECCOB H
SIBIICHUW, W3y4YaeMbIX XUMHUEH, OHOJOTHEeH, acTpOHOMUEW U (PU3UYECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAyUYHYI0 KApTHUHY  MHpa,
NpeAoCTaBIsieT HauOoyiee SICHbIe O0O0pa3lbl NPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CI1Oc00a MOYYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCJIEIOBAHNUS;



HHTCPHPECTUPOBATH JAaHHBIC M HCIIOJIb30BaThb HAYYHBIC 10Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Henn wusyueHus ¢GU3MKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
ompesieNieHbl B KOHIEMIMU TpenojaBaHus y4deOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzainusx Poccuiickoit @eaepaiuu, peanu3yrolnux
OCHOBHBIE 0011100pa30BaTEIbHBIC MPOTPAMMEBI.

Henu nzydenust pu3uku:

NpHOOpETeHHEe HHTEpeca U CTPEeMJICHUS OOYyYaromuxcsi K HayqIHOMY
U3YUCHHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEICTABICHUA O HAYYHOM METOJIC MIO3HAHUS B ()OPMUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMupoBaHNEe HAYYHOTO MHPOBO33PEHHUSA KaK pe3yJabTaTa H3y4CHHS
OCHOB CTPOCHHsI MaTepuH U (HyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;
dbopMupoBaHUE MPEACTABICHUN O poid (U3HKH ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHUM O  BO3MOXHBIX  cdepax  Oyaymiei
npo¢eCCUOHATBHON ACSITENFHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JaJbHENIIeMy O0yU€HHUIO B ’TOM HalpaBJICHUU.

JlocTikenne STUX Iieiedl mporpamMMmbl 10 (U3WKE HA yYPOBHE OCHOBHOTO
o01ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

OpuOOpeTeHre 3HAHUW O JUCKPETHOM CTPOEHUM  BEIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYCCKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX

npuoOpeTeHre YMEHUM OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
UCIOJIb30BaHUEM TIOJYUEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEIIEHUS MPOCTEHINMX pacyeTHBIX 3ajJady ¢
UCIIOJIb30BaHUEM (duznyecKux MOJIETIEN, TBOPYECKHUX U
NPaKTHKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOII0IaTh TPUPOIHBIE SIBJICHUS U BBITIOIHATH OIbITHI,
nabopaTtopHble  pabOTBl M SKCIEPUMEHTAJIBHBIE HCCIEJOBAHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaLueld (GU3NUECKOr0 COAEpKaHUs,
BKJItOUYasi MH(POpMAILIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU, aHATIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepamu MpodheCCUOHAIBHON e TEIbHOCTH, CBI3aHHBIMU
C (u3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3NYECKON HAYKH.



OO6muiee yncao 4acoB, PEKOMEHAOBAHHBIX ISl U3yYeHUsl (PU3HKU Ha 0A30BOM
ypoBHe B 9 kiacce — 102 yaca (3 daca B HezIel0).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JadopaTOpHBIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHIATEIIbHBIM, YUUTENb JeNaeT BHIOOP MpH MPOBEIACHUH
7a00paTOpHBIX PabOT W OIBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
o0yJarouuxcs, CIMCKa SKCIEPUMEHTAIBHBIX 3aJaHUi, MpeajaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 SK3aMeHa 1Mo (pU3UKE.



COJEPXAHME OBYYEHUA
9 KJIIACC

MexaHn4yecKkue siBJICHUS.

Mexannueckoe nABwxkeHHE. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOJIMHEHHOE
nBrxeHue. HepaBHomepHOe MpsMOIMHEHOE 1BMKeHHE. CpelHssl 1 MIHOBEHHas
CKOPOCTb TeNa IMPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEHOe JBHkeHHe. (CBoOOIHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepnon u yactora obOparieHus.
JIuneitHasa u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTroHa. Bropoi 3akoH Herorona. Tperuit 3akoH HerotoHa.
[IpyHLIMT CynepnO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPeHUsI CKOJIbKEHUS, CHJia
TPEHHUS TTOKOSI, APYTHE BUIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. J[Bmxenue mianer BOKpyr ComnHua. IlepBasi kocMuyeckasi CKOPOCTb.
HeBecomocTs n neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJNA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIEHTp TaKECTH.

Nmnynec Tena. 3meHnenue mMnyinbca. UMnynbe CHilbl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEakTUBHOE IBHKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
Tperus. CBsA3b 3Hepruu U padothl. [loTeHManbHas SHeprus Tesa, MOJAHITOrO HaJ
IIOBEPXHOCTBIO 3eMiIH. []oTeHIIManbHas sHeprus c:xaTou npyxunsl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTUM.

Jlemoncmpayuu.

1. HabmroneHne MeXaHMYECKOro JIBUKEHUS Tejla OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHHME MyTE€W W TPACKTOPUM [BWXKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne cKOpOoCTH U YCKOPEHHUSI IPSIMOJIMHENHOIO IBIKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IB)KECHUS.

Habntonenue nBmxeHus Tena no OKpy>KHOCTH.

Halntonenne MmexaHnuecKux SBJICHUMA, TPOUCXOISIINUX B CUCTEME OTCUETa
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«Tenexka» mnpu €€ paBHOMEPHOM HW YCKOPEHHOM JBHKEHUU
OTHOCUTENbHO KaOMHETa PU3UKH.



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

3aBUCUMOCTh YCKOPEHHS T€laa OT MAacChl T€la U JEUCTBYIOIIECH HA HETO
CHIIBL.

Habmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUM TEJ.

H3meHenune Beca Tenma npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummynbca npu B3aMMOAECHCTBUN TEIL.

[IpeobpazoBanust IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMITyJIbCa MPU HEYITPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITyJIbca MpH a0COTIOTHO YIIPYTroM B3aUMOICHCTBHUH.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHHUYECKON YHEPTUH TPU CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUH MPU IBUKECHUH TeJla MO IeUCTBUEM
MIPY>KUHBL.

Jlabopamopnsie padbomost u onvimet.

1.

10.

11.

KoHcTpyupoBaHue TpakTa JJisi pa3roHa U JajdbHEWIIEro PaBHOMEPHOTO
JNBKECHUS IIAPUKA WU TEIEKKH.

OrnpeneneHue CpemHEH CKOPOCTH CKOJBKCHHS OpycKa WM JABHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Ornpenenenrue YCKOpEHHsS Teja MPU PaBHOYCKOPEHHOM JBIDKCHHH 10
HAKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka ruIoTE3bl: €CIM NpPH PABHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUs CKOIBKEHUSI.

Onpenenenne KECTKOCTH NMPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBIDKCHUHU Teja
110 TOPU30OHTAIILHON MMOBEPXHOCTH.

Ompenenenve pabOTHl CUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
UCII0JIb30BAaHUEM HETIOJBHKHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpaHEHUS YSHEPTUH.

MexaHn4eckue KoJ1e0aHus U BOJIHBI.

KonebarenpHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHMI: TTepHoI,
4acTOoTa, aMIUINTYy1a. MaTteMaTU4eCKUil U MPYKUHHbIM MasTHUKU. [IpeBpaienue
SHEPIUM MpH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxawmue — KojeOaHus.  BeIHyXJAeHHbIE — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoaHbl. (CBolicTBa MexaHW4Yeckux BoJH. [IpogonbHble U



MONEPEYHbIC BOJIHBI. JIMMHA BONMHBI W CKOPOCTh €€ PacHpOCTPaHECHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxenue 3Byka. MHbpa3Byk u
YJIBTPA3BYK.

Hemoncmpayuu.

1.
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HaOmronenne konebanuii Tel moa IEHCTBUEM CHIIBI TSKECTH U CHUJIBI
yIpPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenue BeIHYXIEHHBIX KOJIeOaHHI U pPe30HAHCA.

PacnipocTpanenre npoa0IbHBIX U MOTIEPEYHBIX BOJTH (HA MOJIENHN).
HaGmtonenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHN PE30HAHC.

Jlabopamopnuie padbomost u onvimet.

1.

7

Omnpenenenue 4YacTOThl M MepuUoJa KojJeOaHUW MAaTeMaTUYECKOro
MasiTHUKA.

Omnpenenenre 4acTOTHI U MIEpUOIa KoJIeOaHUH NPYKUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH Tieproja KoiaeOaHUN MOABEIIEHHOIO0 K HUTH
rpy3a OT JJIUHBI HUTH.

UccnenoBanre 3aBUCMMOCTH TIEpHO/ia KoJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuojaa KoieObaHuil rpysa, MOABEHICHHOTO K
HUTH, OT MacChl rpy3a.

OmeITEl, JEMOHCTPUPYIOIIHME  3aBUCUMOCTH  TEepuoaa  KoJieOaHUM
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenne yckopeHus: CBOOOJHOrO MaJeHHUs.

DJIEKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIe.  DJEKTpOMarHuTHble  BOJHBIL.  (CBOICTBa
ANeKTpoMarHuTHeIX BOdH. Illkanma snekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.

DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BoIHOBBIE CBOMCTBa

CBCTa.

Hemoncmpauuu.

1.
2.

CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1

N3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO
TenedoHa.

CBeTOBbBIC SIBJICHUS.



JlyueBas  mopmens  cBera.  Mcrounumkm — cBera.  [IpsAmonuHenHOE
pacnpocTtpanenue ceera. 3atMeHus Connua u JIynsl. Otpaxenue csera. Ilimockoe
3epKano. 3aKOH OTPa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHe cBeTa. lcrmonb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOMAX.

Jlunza. Xon nydyeit B gumH3ze. Onruyeckas cucrtema (¢oToarnmapara,
MHUKpPOCKONIAa M TeJiecKona. [7a3 kak onrhyeckas cucrteMa. bian3opykocTs H
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. Omnbitel HpioToHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[Tonyyenue n3o00paxeHuil B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onruyeckuil CBETOBO/I.

Xox nydeit B cOOMparoIeil JuH3eE.

XO0JI Iy4er B pacCEUBAIOLIEN JTUH3E.

[Tomyuenue n300pakeHU ¢ TOMOILBIO JINH3.

[Ipunnun aeiictBus oToanmnapara, MUKpOCKONA U TEJIECKOIIA.

10. Monens rinasa.

11. PaznoxeHue 0enoro cBera B CHEKTP.

12. [Tomy4yenue 0enoro cBeTa NpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomost u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaKE€HUSI CBETOBOIO Jyda OT yIJia

NaJCHUS.

2. W3yueHue xapaKTepuCTUK U300paKE€HUs IPEIMETA B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJIa
NaJCHUS HAa TPAHULIE «BO3AYX—CTEKIIO».

4. TlomydeHue U300paKeHHM C TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre (HOKyCHOTO pacCTOSHHS M ONTUYECKON CUIIbI coOOMparolen
JIVH3BI.

6. OINBITHI MO Pa3JIOKEHUIO OEJIOr0o CBETa B CIEKTP.

7. OTBITHI TI0 BOCHPHATHIO IBETa MPEAMETOB NPH WX HAOIIOJCHUH 4Yepe3
L[BETOBBIE (PUIIBTPHI.

KBanTOBBIE IBJICHUS.

Omnwitel Pe3zepdopna u mimanerapHas mojenb aroma. Monens aroma bopa.

Hcnyckanue u nornonieHrne ceera aroMoM. KBaHTel. JInHeuarsie CIEKTPHI.
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PannoaktuBHOCTh. Alnb(da, O6eTa- U ramma-usinydeHus. CTpoeHHE aTOMHOIO
aapa. HyxioHnas wmopaens aroMHoro sapa. HWsoromel.  PaauoaxkTtuBHbIE
npeBpaienus. [lepuon nmonypacnaaa aTOMHBIX IEP.

SAnepHple peakuuu. 3aKOHBI COXPAHEHUsS 3apsJ0BOrO MU MAacCOBOTO YHCEI.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sneprun ConHia u 3BE31.

Anepnas sHepreruka. JleWcTBUA pagUOAKTUBHBIX HW3JIYYEHHUU HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIy4eHHUs U MOTJIOICHHUS.

2. CrHekTpsl pa3IMYHbIX Ia30B.

3. ChekTp BomOpoa.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOLIUX U3Ty4EHUH.

6. Peructpanus nzinyyeHus NpupoaHbIX MUHEPAIIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUYECHHUS.

2. UccnepoBanue TpeKoB: HM3MEPEHHE IHEPrUU YACTHUIBI MO TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOpPUTEIBLHO-00001IAKO M MOAYJIb.

[ToBTOpUTENHHO-00001IAIOMIUKA MOY/b MIPEAHA3HAYEH JJII CUCTEMAaTH3alluu
U 0000IIeHHs TPEIMETHOTO  COACpPXKAHWUS U OMbITa  JICATEIbHOCTH,
npUOOPETEHHOTO TPU U3YUYEHUU BCETO Kypca (DPM3MKH, a TaKXKe AJI1 MOJrOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (u3uKe s 00yyaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeaMeET.

[Ipy U3ydeHUU JAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBAETCS JTOCTHIKEHUE MPEAMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBIX  pEe3ylbTaToB  00ydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUM TIPUPOJABl M TEXHUKH, OBJAJICHUE YMEHUSMH OOBACHATH (pU3mueckue
SIBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIC.

[IpyHIMOMANBHO NIEATEIIBHOCTHBIM XapakTep HAHHOTO pa3felia peaau3yercs
32 C4Y€T TOro, 4YTO OOYyYalIIHECs BBIMOIHIIOT 3aJaHus, B KOTOPBIX UM
IIpeAIaraeTcs:

HA OCHOBE TIOJIYYEHHBIX 3HAHMI pacro3HaBaTh M HAy4yHO OOBSICHATH
dbuznueckue sIBICHUS B OKPY KaIoIel MPUPOIE U MOBCETHEBHOM KU3HH,



UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHMUS (PU3NUECKUX SIBJICHUH, B TOM
YHCIIC JJIS IPOBEPKH TUIIOTE3 U TIOTYUYCHUS TCOPETHUESCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIee BaXKHBIX JOCTHIKCHHIA COBPEMEHHBIX
TEXHOJIOTUH, HaIPUMEp, MPAKTUIECKOTO MCIOJIb30BAHUS PA3IMYHBIX HCTOYHHKOB
SHEPTrUM Ha OCHOBE 3aKOHA IMPEBPAIICHHSI W COXPAHECHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmgas w3 TeM JgaHHOrO MOIyJs BKIIOYAeT AKCIEPUMEHTAJIbHOE
uccieioBaHre 0000Iamero xapakrepa. Moayiab 3aBeplIacTcsl MPOBEACHUEM
JIMAarHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

B pesynbraTe udydyeHus: pu3MKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y obOyuarorierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

- IPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
(bu3NUecKOl HayKU;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJI€HUN OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHXKEHUI
busuKy;

- OCO3HAaHHWE BAXXHOCTU MOPAJIBHO-3THUYECKUX IPUHLUIIOB B JIE€ATEIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHPUATHE ICTETHUUECKUX KAYeCTB (PU3NYECKON HAYKU: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'O MO3HAHMSA:

- OCO3HAHHME UEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, Ba)XHEHIIEH COCTABIISIOLIEH
KYJIbTYPBI;

- pa3BUTHE Hay4yHOU JI0OOO3HATEIBLHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
NEATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOLHMOHAJIBHOIO
0J1aronmoJTyumsi:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MACHOr0 TMOBEJAEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpYIOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- c(opMUpPOBAHHOCTh HaBbIKAa peQUIEKCUM, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTr0 K€ MpaBa y APYroro YeiOBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEUICHUM NPAKTUYECKUX 3a1ad (B pPAMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alid, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJILHOM HANpPaBJIEHHOCTH, TPeOyIOIMX B TOM YHCIe U (PU3HMYECKUX
3HAHUMU;

e - UHTEpPEC K MPAKTUUECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (U3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHMEHTalUs Ha NMpUMEHEHHE (PU3UYECKUX 3HAHUW A pelIeHus 3a7ad B
007acTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUA TIOCTYNKOB W OLEHKH UX
BO3MOXHBIX IIOCJIECTBUN JUIsl OKPY XKAOLIEH CPEbl;

e - OCO3HAHME TJO00ANBHOIO XapakTepa SKOJOTMYECKUX NpobiieM M myTed HX

pEelICHHUS;
e 8) amanTanum K HU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOU
Cpebl:
e - TOTPEOHOCTH BO B3aUMOJACHCTBUHM IIPH BBITOJIHECHUNW HCCIASAOBAHUNA U

NPOEKTOB (PM3MYECKOW HANpPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
APYTHX,

e - TIIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHUECKYIO
JESATENBHOCTB;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucie (HOpMyIUpoBaTh
U7ieH, MOHATHUSA, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e - OCcO3HaHHE Ae(PHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JIacTH
busuKy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B NPUOOPETEHHWHU HOBBIX (PUIUYECKHUX
3HAHUM;

e - CTpPEMJICHHME aHAJIM3UPOBATH U BBISBIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCIIE C UCTIONb30BaHHEM (PHU3UUECKUX 3HAHUH;

e - OIICHKA CBOMX JEUCTBUM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpendy,
BO3MOJKHBIX INI00AJIbHBIX MOCIIEICTBUM.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOGHHS TpPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o01mrero oopazoBanus y o0ydaromierocsi Oyayt copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE ICHCTBU,
KOMMYHHUKATHBHBIC  yYHHBEpCajbHble  y4eOHbIC  JICWCTBUSA,  PETyJIATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBbie Jjornueckue JeicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBEHHBbIC IPHU3HAKHM OOBEKTOB
(siBNIEHUI);



yYCTaHaBJIMBATh CYLECTBEHHbIM NMPU3HAK KJIAaCCU(PUKALNUNA, OCHOBAHMS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaEMBbIX (pakTax,
JTAHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3HMUECKUM SIBJICHUSM;
BBISIBJISITh TIPUYUHHO-CIIEICTBEHHBIE CBSI3M NPU H3YYECHUU (PU3MUECKUX
SBJICHUM U TPOLIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y UHAYKTHBHBIX YMO3aKJIIOUEHUH, BbIJIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(M3UYCCKHUX BEIIMUHMH,

CaMOCTOSTENIHHO BBIOMPATh CHOCO0 pemieHus y4deOHOH (u3mueckon
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHUs, BbIOOp Haubosee
HOJXOSIIEro ¢ YYETOM CaMOCTOSTENBHO BbIIEIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKie 1eMCTBUA:

HCIIOJIE30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
Gu3NIeCKUil IKCIIEPUMEHT, HEOOJBINOe HCCIeAOBaHNEe (U3HUECKOTO
SIBJICHUS,

OLICHWBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIICPUMEHTA;

CaMOCTOSTEIBHO (POpMyIHpPOBATH 0000IIEHUS 1 BBIBOJBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OIbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEITIOI0KEHHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmueii:

NPUMEHSATH Pa3jIMYHbIC METOJ/bI, HHCTPYMEHTBI M 3aIPOCHI MPU MOUCKE U
orOope MHGpOpPMAIMU WIM JaHHBIX C Y4ETOM IMPEIIOKCHHON ydeOHOMI
bu3nYecKon 3a1a4H;

aHaJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(OPMAIUIO
pas3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOSTEIBLHO BHIOMpAaTh ONTHMAIbHYIO (OpPMY MpeACTaBICHUS
uHpoOpMaIlMl W WUIIOCTPHPOBATH peIlacMble 3aJaddl  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHOH TpaduKoi 1 UX KOMOHWHAITUSMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC y‘leﬁﬂble HeﬁCTBHﬂZ

B XO7e OOCYXAEHHUS Y4eOHOro MaTepHualia, pe3yJbTaTOB J1aOO0paTOPHBIX
paboT 1 IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMBI U
BBICKa3bIBaTh HJCH, HaIlCJICHHBIC Ha pEIIeHUE 3aJadd U TOIIepIKaHHEe
OJaroxenaTeIbHOCTH OOIICHUS;

COIIOCTABIIATh CBOM CYXACHHS C CYXICHUSAMH JPYIHX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININE U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3UYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMYyINECTBA  KOMAaHAHOM U
WHANBUIYaIbHOW pa0OThl MPU PEIICHUU KOHKPETHOW (U3MUECKOU
po0JIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJId, OOCYXKAaTh IPOLECCH U
pE3yJIbTaThl COBMECTHOM padOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBINIOJIHATH CBOIO YacTh padOThI, JOCTUTAsi KAYECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIIPaBJICHUI0O WU KOOPAWUHUPYS CBOU JEUCTBUSA C JIPYTUMHU
YJICHAMHU KOMAaH/IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHBbIC YHHBepCcaJbHbIe YUeOHbIE 1elicTBUSA

CaMoopraHmauuﬂ:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCcKux 3HaAHUI;

OPHUEHTHPOBATBCA B  PA3IUYHBIX IOAXOJAAX IPHUHATHS  PELICHUN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUICHUS B TpYyIe, NPUHATHE PElIeHUM
rpyImoi);

CaMOCTOSTEIIFHO COCTAaBIISITh AITOPUTM pelIeHUs (PU3NUECKOl 3aaun HiIn
IUIaHA KCCIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATH Ipe/JIaraéMble BapUaHThI PELLICHUN;
JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallu U IIpeiaraTh MIaH €€ U3MEHECHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHUSA  (HEIOCTHXKEHHUS]) PE3YJIbTaTOB
NeSITeTHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACATENBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(GU3UYECKOTO HCCIEIOBaHMS WM TIPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3YJIbTATA LICJIH U YCIOBUSM;

CTaBUTh c€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY APYIoro;
MPU3HABATH CBOE MPABO HA OMMUOKY MPHU perieHuH GU3NIECKUX 3a/1a4 WU
B YTBEPKJACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYToro.



NPEJAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 9 kj1acce mpeaMeTHBIC pe3yIbTaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCTOJb30BaTh IMOHATHA: CHUCTEMa OTCuYéTa, MaTepuajbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO NBIKEHHMS, JedopMarius
(ympyrasi, mjaacTu4eckasi), TpPeHHE, IEHTPOCTPEMHTENIbHOE YCKOpEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPIOrO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3BYK, JJIEKTPOMAarHUTHHIE BOJHBI,
IIKaJa IEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTb,
CHEKTpPbl UCIYCKaHMs U MOrJoLeHus, anb(a, OeTa- U ramMmma-u3JIy4eHus,
W30TOMBI, SIAEPHAS SJHEPreTUKA;

pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
najieHrue Tell, paBHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJIEUCTBUE
T€J, PEaKTUBHOE JBUKEHHUE, KOJIeOATeNbHOE IBWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEIHOE pacHpOCTpaHEHUE, OTPaKEHUE U IPEIIOMIIEHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa
U3JTy4YEHUsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUYECKUX  SBICHUI B
OKpy’KamllleM Mupe (B TOM uuciae (PU3MYECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBI, IBUKEHUE Tu1aHeT COJTHEUYHOM CUCTEMBI, PEaKTUBHOE
JBMKCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa Te€J,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIOrMYECKOE NEHCTBUE BUAMMOIO,
yIBTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIyYEHHUH, €CTECTBEHHBIN
palvOaKTUBHBIA (DOH, KOCMHYECKHE JY4H, PaJAMOAKTUBHOE H3IIyYCHHE
OPUPOIHBIX MHHEPAJIOB, JEHCTBUE pPAJMOAKTHUBHBIX W3Iy4YeHUH Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM MEPEBOJANUTH NPAKTHUECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBIICHU;

OIKCHIBATh M3YyYEHHbIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEHSs MU MTHOBEHHAs CKOPOCTb Tejla IpHU



HEPABHOMEPHOM JIBIJKEHHH, YCKOpPEHHE, MEepEeMEUIEHUE, IMyTh, YIJIOBas
CKOPOCTbh, CHJIa TPEHMS, CUJIa YINPYrOCTH, CWJIa TSKECTH, YCKOpPEHUeE
CBOOOJHOrO TAaJeHusi, BEC Tella, HUMIYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass paboTa M MOILIHOCTb, MOTEHIHUAIbHAs HHEpPrus Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHASI 3HEPIUsl CHKATOU
NPYXXUHBI, KUHETHYECKas JHEprus, IOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U 4acToTa KojieOaHul, IMHA BOJIHBI, FPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb NPETOMIIEHUS CPEbl), IPU OMHCAHUU
NPaBUWJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMBIX BEJIUYUH,
0003HAaYeHUs1 M €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHHAMU,
CTPOUTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKHUX BEIUYNH;
XapaKTepHU30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHHS MU IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUsl PHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHLMIT CYNEPHO3ULMHM CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['amuies,
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsAI0BOr0 U MacCOBOT'0 YHUCEI
NP SIEPHBIX PEAKUUAX, MPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBICHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(pU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€rHble 3amaud  (omuparolmuecs Ha cucreMy u3 23
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4yM 3alMChIBATH KpPATKOE
YCIIOBHE, BBISBIIATH HEJOCTAIOIINE WM M30BITOYHBIE JTaHHbIE, BHIOWPATh
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl PELIEHUS, TPOBOAUTH PACUETHI U
OLIEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO0 3HAueHus (pusnueckomn
BEJINYMHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEIIUTh 0OpH MOMOUIA
(bu3MUeCKMX METOAOB, HCIOJb3YS OMHMCAHHE MCCIEHOBaHUS, BBIICIATH
IIPOBEPSAEMOE NPEAINOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHUS  MUCCIEIOBAaHMs, JEJaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SBICHUU WIH
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh MEpUOAa KoieOaHUW MPYNKHUHHOTO



MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJICOAHUH, NMPSIMOIMHEMHOE pacIPOCTPAHEHHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pa)K€HHs NpeaMeTa B coOuparomien
JUH3Ee, HAOIIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSITEIbHO ~ cOOMpaTh YCTAHOBKY U3  HM30BITOYHOTO Habopa
o0opyaOBaHMUs, OINUCHIBATH  XOJl OMNbITAa W  €ro  pe3yibTaThl,
(GbopMyIHpOBaTH BHIBOIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTOsiHuE
coOuparomieit JMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepHUTEIbHOr0 Iprbdopa);

OPOBOANTH HCCIENOBAaHUE 3aBUCHUMOCTEH (M3MUYECKUX BEIHYMH C
UCTIOJIh30BAaHUEM TIPSMBIX W3MEpPEHUH (3aBUCUMOCTh IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIDKEHHM O€3 HaudaJbHOM CKOPOCTH, Mepuoia
KoJieOaHWi MaTeMaTUYeCKOr0 MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaKeHHUsl CBETa OT yria MaJeHUs W yria MPEeIOMIICHHS OT yriia
NaJIeHUs): T[UIAaHUPOBATh HCCJICIOBAaHUE, CaMOCTOSTEIBLHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTHU
bu3nUecKuX BEIWYMH B BUJIC TaOIUIl M TPaUKOB, JETaTh BBHIBOABI IO
pe3yabTaTaM HCCIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHMsS] (U3NUECKUX BEIUYUH (CpemHss
CKOpOCTb M YCKOpPEHHME Tela TpU PaBHOYCKOPEHHOM JIBI)KEHUH,
YCKOpEHHE CBOOOIHOTO MAaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIHEHT
TPEHHS CKOJBKEHHSA, MEXaHW4ueckas paboTa M MOIIHOCTh, YacTOTa H
nepuojJ, KoieOaHWi MaTeMaTH4eCKoro W MPYKUHHOIO MAasTHUKOB,
ONTUYECKAasl CWJIa COOMpAIONICH  JIMH3BI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOHITh U3MEPEHHS, CIEAyS MPEIOKEHHON WHCTPYKIIMH, BBIYUCIIATH
3HAYEHWE BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YIYETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

cOOI0aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBbIE TIPU3HAKK M3YYEHHBIX (PU3UUECKHX MOJENEH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJeNb aToMa, HYKJIOHHAas
MO/JIETh ATOMHOTO SIPa;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMHCAaHUA (B TOM YHUCIE:



CIIUJIOMETp, NATYUKU IIOJIOKEHHS, PACCTOSHHS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEepPHUCKOI, QoToanmapar, ONTHYECKAE CBETOBO/IHI,
CTHEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJIEHUW MW  HEOOXOoauMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YUCHHBIX TEXHUYCCKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB
Opy pelIeHNH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI IS
MOCTPOCHUS N300paKeHMI B TIIOCKOM 3€pKajie U COOMpAaromIeil JHH3E;
NPUBOIUTL  NpHUMEPbl  (HAXOMUTh  WHPOPMALKMIO O  MpUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWW B IOBCETHEBHOU
XKHU3HU A1 oOecriedeHusi 0€30MacHOCTH MPHU OOpalieHnH ¢ MpudopaMu u
TEXHUYECKAMHU YCTPONCTBAMH, COXPAHCHUS 370POBbS U COOJIOACHHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH cperne;

OCYIIECTBJIATh TOWCK WHPOpMamu (QU3UIECKOT0 COACpPKAHHS B
WHTepHeTe, caMOCTOSTEIHHO (GOPMYIIHPYSI TOUCKOBBIN 3aMpOC, HAXOIUTh
INyTH OMpeAeNeHUs] JOCTOBEPHOCTH TMONYYeHHON MH(OpMAIi Ha OCHOBE
UMCIOIIUXCSI 3HAHUH U JIOTIOJTHUTEIBHBIX UCTOUHUKOB;

UCITIOJIh30BaTh MPH BBIMOJIHCHUN YYEOHBIX 3aJIaHUN HAyYHO-TIONMYJISIPHYIO
auTeparypy  (HU3MYECKOro  CONEpXKAHWSA, CHPABOYHBIE MAaTEPHAIIBL,
pecypcsl cetr IHTepHET, BlaaeTh NpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHMEHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE
UHQOPMALIMU U3 HECKOJIbKUX HMCTOYHUKOB (U3UYECKOTO COICPIKAHUS,
NyOJIMYHO TPEICTABISATH PE3YJIbTAThI MPOSKTHOW HMJIM MCCIIEIOBATEIbCKOM
NEeSITENBHOCTH, TPH 3TOM TPAaMOTHO  HWCIONB30BaTh  HM3YyUCHHBIN
NOHATUWHBIA ammapar H3y4aeMmMoro pasjeia (GU3WKH W COINPOBOXKIIATH
BBICTYIUIEHUE TIpe3CHTalMell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumenoBanue pa3aesioB H TeEM nudpoBbie
Ne i/t P KonTpoasnsie | IIpakTnueckue (mudpp )
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pazgen 1. Mexanu4yeckne siBJeHHA
11 MexaHU4eCKOe JIBUKCHUE U CIIOCOOBI €T0 10 0 | Bbu6moreka [JOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
1.2 BzanMmoneticTBue Te 20 1 3
MMOACHCTBIC TCT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpPaHEHUS 10 0 3
p https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
but6mmoreka [IOK
2.1 Mexanndeckue KoJieOaHus 7 0 3
https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
2.2 MexaHnudeckue BO .3 8 1 3
XaHUHCCKAC BOITHBL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DileKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 0 ) bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 6

Pazgea 4.

CgeToOBbI€ SABJICHUSA




bubmuoreka [JOK

4.1 3aKOHBI pacpOCTPAHEHUS CBETa 6 2 hitps://m.edsoo.ru/7f41 ada6
bu6moreka [JOK
4.2
JIuH3b1 ¥ onTHYECKHUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 P 3] 3 2
A3TTOFCHHC DENIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen 5. KBanToBble AIBJIEHUA
but6mmoreka [IOK
5.1 Hcnyckanue v morJIonieHrue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/7f41 ada6
Bbu6moreka [JOK
>:2 Crpocnue aTomHOro si2pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Flnepubie peakiui 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pnea 6. [loBTopuTe1bHO-00001IaI0IIHIT MOAY 1B
6.1 [ToBTOpeHue u 00001IeHNE CoAepIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27




IHOYPOYHOE INIAHUPOBAHUE

9 KIIACC
KonuyecrBo yacos DJIeKTPOHHBIE
°
J:;-H Tema ypoxka Beero Kontpoabubie | I[IpakTuueckne il:;:eﬂuﬂ :)Ig[()l:ll;zl:::eﬂbﬂble
padoTsI padoThbI pecypenI

| MexaHn4eckoe IBUKEHHUE. | 0 0
MarepuanbHas TO4Ka

) Cucrema orcueta. OTHOCUTEIBHOCTD | 0 0 bubmuorexa [IOK
MEXaHUYECCKOTO ABHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IIPAMONIMHENHOE | 0 0 bubmmoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpsAMOIUHENHOE

4 nBkeHue. CpeHsst © MTHOBEHHaAs 1 0 0
CKOpOCTh

5 [IpsimosiMHEHOE PaBHOYCKOPEHHOE | 0 0 bu6nmoreka [IOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPECHHOT'O JBMIKCHUS. 1 0 0
I'paduk ckopocTr
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena npu 1 0 | bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUXEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

g CBoOomnoe manenue ten. OnbIThI 1 0 0
lanunes

9 PaBHOMEpHOE NBUXKEHWE O 1 0 0 but6mmoreka [IOK




okpyxHoctu. [lepron u yactora
obpamenus. Jluneitnas u yrioBas

https://m.edsoo.ru/ffO0ael76

CKOPOCTH
10 LleHTpOCTpEMHUTEIILHOE YCKOPEHHE
1 Ilepseriit 3akoH HproToHa. Bexktop bu6nmoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nmoreka [IOK
PaBHonelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HeroToHa. bu6nmnoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha IpUMEHEHUE bubnmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyrocru. 3axon I'yka Effs?;lri?:;(siggimaecﬂ
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 Jlaboparopras pabota «Onpenencaue bu6nuoreka [IOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ffO0aee28
bu6muoreka [IOK
18 Crna Tperis https://m.edsoc])_.[ru/fanf738
19 Pemenue 3agau mo reme «Cuna bubmuorexa [JOK
TpEHUA» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6nmoreka [IOK
Kod(puImeHTa TpeHU CKOIbKECHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3anau o teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna Ts>KeCcTH M 3aKOH BCEMUPHOTO bu6nmoreka [IOK




TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypoxk-koHpepenuus "JIBIUKEeHUE TE

23 BOKPYT I'PaBUTALMOHHOIO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3agau mo reme "Cuna

24 TSHKECTU Y 3aKOH BCEMUPHOTO bubmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

)5 IlepBas kocMHYecKas CKOPOCTb. bu6nmoreka [IOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ffO0af33c
PaBHOBeCcue MaTepuanbHOU TOUKU.
AOCOTIOTHO TBEPAOE TEIO.

26 PaBHOBecue TBEpOTO TENA C f;fi;r?:;igrouifoa fe36
3aKpETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cunsl. LienTp Tsxectn
PaBHOBEeCHE MaTepranbHOI TOUKHU.
AOGCOJIFOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OCBIO BpaIlCHUS.
MowmeHnT cunsl. LienTp Tsxectn

)% Pemenue 3amau nmo teme "MoMeHT bubmuorexa [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe

29 1o Teme "MexaHu4ecKoe IBIKCHUE, bubmmorexa [IOK
Bsanvoneiicraie Ten" https://m.edsoo.ru/ffOb0408
KonTponbHas pabota no teme

30 "MexaHU4eCKOe IBUKEHUE. bubmmorexa HOK

B3aunmoneticteue Tea"

https://m.edsoo.ru/ff0b06ec




Nmnynec Tena. Ummynse cuibl. 3aKoH

but6mmoreka [IOK

3 COXpAHEHIA HMHYHBC?' Yrpyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJECHCTBHIE
1 Pemenue 3agau o reme "3akoH but6moreka [IOK
COXpaHEHHUs umIyibca'" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHpepenius "PeaktuBHoe
JIBUKEHHE B IPUPOJE U TEXHUKE"
bubmuorexa [IOK
34 Mexanudeckas paboTa U MOIITHOCTb hitps-//m.edsoo.ru/f0b0as4
35 PabGota cuibl TSHKECTH, CHITBI bubmuorexa [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHas pabota «OmnpeneneHue
36 paboOTHI CHIIBI TPEHHS TIPH
pPaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPHU30HTAIBHON TOBEPXHOCTU»
37 CBs13b DHEPTUM U PabOTHI.
[loTenumanbHas YHEPrus
13 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUH B
MEXaHHUKe
40 JlaGopaTopHnas pabora «3yuenue bu6numorexa [IOK
3aKOHA COXPAaHEHUs SHEPTUN) https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBUIKEHUE U €TI0 bubmuorexa [IOK
xapaxktepucTiuku( https://m.edsoo.ru/ff0b1858
4 3aryxaromiue KoieoaHus. bubnuorexa [JOK
BreinyxneHnple konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTnyecKkuil U NpyKUHHBIA




MasTHHUKHU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproa KoJeOaHuid OT KECTKOCTH
HNPYKUAHBI U MACCEIL TPy3a»

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

45

[IpeBpaiienune sHepruu nNpu
MEXaHNYECKUX KOJEeOaHUIX

46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJieOaHui
HPYKHHHOTO MasTHHKa)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHast pabota «IIpoBepka
HE3aBHCHMOCTH IEPUOJIa KOJIeOaHHI
rpy3a, IOJBEUICHHOTO K HUTH, OT
MacChl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPIOM TEIIE.
CelicMuuecKye BOJIHEI"

50

3Byk. Pacnipoctpanenue u orpakeHue
3BYyKa

51

Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

['pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YapTpa3Byk u
nH(}pa3ByK B IPUPOE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca




[ToaroroBKka K KOHTPOJIBHOM paboTte

bu6muoreka [IOK
54 1o TeMe "3aKOHbI COXPAHEHUS. 1
" https://m.edsoo.ru/ff0b25f0
MexaHnnyeckne KoJieOaHus U BOJTHBI
Konrponbnas padora o Teme
55 "3akoHbI coOxpaHeHus. MexaHndeckue
Kosie0aHus U BOJHBI"
56 DJIEKTPOMarHuTHOE TIOJIE. bu6mmoreka [IOK
ONeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JICKTPOMArHUTHBIX BOJTH
Ypok-koHpepennus "Hlkana
53 AJEKTPOMATHUTHBIX BOJIH. bu6nuoreka [IOK
Hcnonp30BaHne 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIUI1 COTOBOI CBA3H"
VYpok-uccnenopanue "Nzyuenue
. bu6nmoreka [IOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C 1
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIBI0 MOOMITBHOTO TenedoHa
Pemenue 3aia4d Ha onpeeneHue
60 YacCTOTHI U JAJIMHBI AIEKTPOMarHUTHOM
BOJTHBI
DJIeKTpOMarHuTHas Mpupoja CBeTa. BuG 1OK
. nOIMoTEKA
61 CxopocTth cBeTa. BoimHOBBIE CBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe Eu6 10K
noIMoTEKa
62 pacrpocTpaHeHHEe CBEeTa. 3aTMEHUS
C P https://m.edsoo.ru/ff0b3658
osiHUa U JIyHbI
3aKoH OTpa)XeHUs CBETAa. 3epKaja. Eub 10K
noIMoTeKa
63 Pemenue 3anau Ha npuMeHEHUE

3dKOHa OTPaXXCHHA CBETA

https://m.edsoo.ru/ff0b38c4




HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH

bubmuorexa [IOK

64
MpEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[loniHOE BHYTpEHHEE OTpaXKEHUE
65 cBeTa. Mcnonb30BaHueE MOIHOTO bubmuotexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIaX
Jlaboparopnas padota "HccienoBanue
66 3aBUCHUMOCTH yIJia MPEJTOMIICHUS
CBETOBOIO JIy4ya OT yIJia MaJIeHUus Ha
rpanuiie "Bo3ayx-crexio""
Ypoxk-koHpepenmus "Micnons3oBaHue
67 MOJIHOT'O BHYTPEHHET'O OTPAKEHHUS:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmuotexa [JOK
68 JIunzel. OnTUdeckas cuiia JUH3bI 1
https://m.edsoo.ru/ffOb3f2c
. bu6nmoreka [IOK
69 [TocTpoenue n300paXkeHUii B IMH3aX 1
https://m.edsoo.ru/ff0b444a
JIaGopartopnas pabora "Onpeneienne
PatopHaz p P N bu6mmoreka [IOK
70 (OKYCHOTO PaCCTOSIHHS M OTITUYECKON
. " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAFOIIEH JTMH3BI
71 Ypok-koHbpepenius "OnTuiaeckre bu6nmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubmuorexa [IOK
72 I'ma3 kak ontuueckas cuctema. 3peHue
https://m.edsoo.ru/ff0b4684
7 Ypok-koHbepenus "JlepexTo
3penusi. Kak coxpanutsb 3peHue"
74 Paznoxxenne 6eoro cBeTa B CIIEKT. bu6nuoreka [IOK

Onreitel Herorona. Cnoxxenue

https://m.edsoo.ru/ff0c0f4c




CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CB€Ta

Jlaboparopnas pabota "OnbITHI 110
pa3NoKeHuIo O0eJI0ro CBeTa B CIEKTp U

bu6mmoreka [IOK

75 BOCITPUSATHIO LIBETA MPEIMETOB IIPU UX
P . pedt P https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTpH"
Ypok-nipaktukym "BonHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudpaxuus”
77 Omnsitel Pe3epdopaa u mianerapHas bu6nmoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Moaens atoma bopa
HcnyckaHue v MOraonieHrue cBeTa
79 aromoM. KBautel. JInuneluaTteie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144¢
CIIEKTPbI
20 VYpok-npaktukym "Habmronenue bu6nmoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUIBI bubmmorexa HOK
A A https://m.edsoo.ru/ff0c1672
20 Crtpoenue atomHoro siapa. Hykinonnast bu6nmnoreka [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpAIEHUS. bubnmoreka [IOK
NzoTtomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3aja4 1o reme: bu6mmorexa [IOK
"PanuoakTuBHBIC TpeBpamieHus" https://m.edsoo.ru/ff0c1bda
85 [lepuon nomypacnana
86 VYpok-koupepennus "PagnoakTuBHbIC bubnuotexa [JOK




U3ITy4EHHs B PUPOE, METUIIUHE,
TexHuke"

https://m.edsoo.ru/ff0c2126

87

Snepubie peakuuu. 3aKOHBI
COXpaHEHMsI 3aps10BOI0 U MacCCOBOI'O
qrcen

bu6muoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBsI3U aTOMHBIX siiep. CBA3b
MAacchl U SJHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud no treme "AnepHnie
peakuun"

90

Peaknnu cuHTE3a M 1eneHus saep.
WcTtounuku sHeprun ConHua u 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHbepenmus "SAnepras
sHepreTuka. JlercTBus
paaOaKTUBHBIX U3TyUYEHUN Ha KUBbIE
OpraHu3msI"

92

[ToaroroBKka K KOHTPOJIBHOM paboTe
0 TeMe "DIIEKTPOMarHuTHOE IOJIE.
ONeKTpOMarHUTHHIE BOJIHBI.
KBanroBsie siBneHus"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanroBnie saBiaenus"

94

[ToBTOpenue, o6o0IIeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumopeiictBue Ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, o6o0enue. Pemenne
pacYETHBIX U KaYeCTBEHHBIX 337134 1O

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572




teme "Teruobie mpouecch”

[ToBTOpenue, 00001eHue. Pemenue

bubmuorexa [IOK

1 0
96 PACUYETHBIX U KaUYE€CTBEHHBIX 3a):[atv1 o hitps:/m.cdsoo.ru/ff0c2a22
teme "KII/] TeroBsix aBuraTenei"
[ToBTOpenwue, o600menue. Pemenne
but6mmoreka [IOK
97 pAaCYETHBIX U KAYECTBEHHBIX 33714 10 1 0
| https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK"
[ToBTOpEeHHe, 0600IICHNE.
98 JIaGopaTopHEbIe pabOTEI IIO0 KYPC 1 1 Bubmorexa HOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBICHUS
[ToBTopenue, o6o0uienue. Padora c
99 TEKCTAMH II0 TeMe "3aKOHBI 1 0 Bubmorexa IIOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHCHHSI B MEXaHHUKE
[ToBTopenwue, o6obmenue. Padora ¢
100 texcramu 1o teMe "Koiebanus u 1 0 Eubmorexa IIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menHue. Padota ¢
101 TexkcTamu 110 TeMe "CBeTOBEIE 1 0 Bubmiorexa IIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
102 TekcTamu 1o TeMe "KBanToBas u 1 0
anepHas gpusuka"
OBIIEE KOJIMYECTBO YACOB I10O 102 7

I[TPOTPAMME




INPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATbBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

9 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pasindaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacrlo3HaBaTh TPOSIBICHUE W3YYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM YHUCIe (U3UYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBLICTATDH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBaTh HU3yUEHHbIE CBOWCTBA Tel U (PU3HYECKHE SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEIMYMHBI, NPU ONUCAHUU MPABUIBHO
TPakTOBaThb  (PU3UYECKHMH  CMBICI  HCHOJBb3YEMBIX  BEJIUYUH,
0003HaYeHUs U €UHUIBI PU3UUECKUX BEJIIMYMH, HAXOAUTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTh TpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBJICHUS U MPOIECCHI,
UCIIONIb3Ysl W3YYCHHBIE 3aKOHBI, IIPM 3TOM [aBaTh CIIOBECHYIO
GopMyIHpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTHYecKoe

BbIPAXXCHUC

1.6

O0BSCHATH (PU3MYECKHE MPOLECCHl M CBOIMCTBA TEJ, B TOM YMCJIE U B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYEeCKHX IIaroB C IOMOIIBIO 2 — 3 U3YyYEHHBIX CBOICTBa

bu3nUecKux SABICHHUH, GPU3NIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemare pacué€THbele 3aAauu (onuparomuecs Ha cucreMy u3 2 — 3




ypaBHEHMIi), UCIONB3ysd 3aKOHBI M  (OPMYIBI, CBSA3BIBAIOLINE
¢u3nueckue BEJMYMHBI: HAa OCHOBE AaHAJIM3a YCIOBHS 3aJadu
3alUChIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTAIOIINE  FITH
M30BITOYHBIC TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIMMBIE
JUIS pelIeHUsl, MPOBOJUTh Pacd€Thl M OLEHHMBATH PEATUCTHYHOCTH

MOJIY4YCHHOI'O 3HAYCHU (1)I/I3I/I‘-ICCKOI>’I BCINYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PpEUIMTh MpPU MOMOIIU
(bU3NUECKUX METOJIOB, UCIOJB3Yys OMUCAHUE WCCIIEAOBAHUS, BBIICIATH
MpOBEpSIEMOE TMPEINOI0KEHNE, OLEHUBATh TNPABWIBHOCTH MOpPSAKA
NPOBEICHUS WCCIEAOBAaHMS, JejaThb BBIBOJbL, HHTEPIPETUPOBATDH

pe3ybTaThl HAOMIOJCHNUHN U OTIBITOB

1.9

IPOBOJUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(Gu3HUECKUX CBOWCTB TEJNI: CAMOCTOSITEIBHO COOMpATh YCTAHOBKY W3
U30BITOYHOrO Habopa 00OpYyJOBaHUS, ONHUCHIBATH XOJ OMNBITA M €ro

pe3ynbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

NPOBOJUTh TMpPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMOi BelWYHMHBI ((HOKycHOE
paccrosiHie coOMparoIei JUH3bI), 00OCHOBBIBATH BBIOOpP cIrocoba

u3MepeHus (U3MepUTEeIbHOTo Mpudopa)

1.11

MPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
WCIOJb30BAHUEM MPSIMBIX HW3MEPEHHI: TIAHUPOBATh HUCCIENOBAHMUE,
CaMOCTOSITEILHO COOMpaTh YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUECKMX BEIUYMH B BHIE TaOIHIIH

Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 pE3YyJibTaTaM HCCICAOBaHUA

1.12

MPOBOJAWTH  KOCBEHHbIE  HM3MEpPEHHsS]  (PU3UYECKUX  BEIUYHH:
TUTAHUPOBATh U3MEPEHHUsSI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH H3MEpEHUus, cienys MpeIoKEHHOW HHCTPYKIUH,
BBIUMCIISTh 3HAYEHHE BEJIUYMHbI M aHAJU3UPOBATH IMOJIyUYEHHBIE

pEe3yAbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomaTh TpaBWja TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC IIPHU3HAKHW H3YUCHHBIX (I)I/ISI/I‘ICCKI/IX MOI[GJ'IG?IZ
MaTCpHrajibHasd TOYKa, a0COJIIOTHO TBépI[OC TCIO, TOYECYHBIH MCTOUYHHUK
CB€Ta, JIy4, TOHKas JIMH3a, IJIaHCTapHas MOACJIb aToMa, HYKJIIOHHAasd

MOJCJIb aTOMHOTI'O Apa




1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C OMNOPOM HA HUX ONHCAHUA, HCMOJb3Ys
3HaHUSA O CBOWCTBaX (U3MUYECKUX SIBJICHUA W HEOOXOJIUMBIC

¢u3nUeckre 3aKOHOMEPHOCTH

1.16

HUCIIOJIL30BAaTh CXEMbl MW  CXCMATHYHBIC PUCYHKH  HU3YYCHHBIX
TCXHUYCCKUX YCTPOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB )51
TCXHOJIOTHYCCKUX IMPOHCCCOB IIpU PCIICHUU y‘IC6HO-HpaKTI/I‘IeCKI/IX
3aJla4, OIITUYCCKUEC CXEMbI IJIA ITOCTPOCHUA H306pa)KeHHI>i B IINIOCKOM

3epKaie ¥ COOMPAFOIIEH JTH3e

1.17

OPUBOJUTH TNPUMEPHl (HAXOAUTh HMHPOpPMALUI0 O MpUMEPaX)
MPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHON
KHU3HH Ui oOecriedeHHss ©O€30MacHOCTH TpH  OOpalieHuu ¢
npubOpaMy U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs U

cOOIOCHNSI HOPM SKOJIOTMUECKOT0 MOBEICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIIATh NOUCK MH(POpMaLu (U3NYECKOTO COAEPIKAHUSI B CETH
WHTepHeT, caMoCTOATeNbHO (OpMYIMpys IOMCKOBBIA  3ampoc,
HaXOAWTh IyTH  ONPEJENIEHUS  JTOCTOBEPHOCTH  IOJYyYEHHOU
MHPOPMALIMM HAa OCHOBE HMMEIOLIMXCSA 3HAHUM M JIONOJIHUTENBHBIX

HCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHIMOJHEHWHM Y4YEOHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEpNKaHUsS, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu  HMHTepHer, BiaaeTe nOpUEMaMH
KOHCTIICKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OocHOBe WHGOpPMAlMM M3 HECKOJIbKUX HCTOYHHUKOB (DU3HMUECKOr0
coJlepKaHUs, MYOJIMYHO MPEICTABIATh PE3YIbTaThl NMPOCKTHOM WU
WCCIIEA0BATENIbCKOM  JEATENBHOCTH, NPHU  3TOM  TPaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHNHBIN anmnapaT u3y4aeMoro pasjaenina
GU3MKM U CONpPOBOXKIATh BBICTYIUICHHE Npe3eHTalueld ¢ y4EToMm

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIPpU BBIITIOJIHCHUN y‘IC6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/IHCCKI/IX
MponecCoOB pacupeaciiaThb 00S13aHHOCTH B rpynmne B COOTBCTCTBHUU C
INOCTAaBJICHHBIMM  3aJadYaMM, CICOAUTb 3a BbIIIOJHCHHUCM IIJIaHA

JEeHCTBUI n KOPPCKTUPOBATH €ro, aZICKBATHO OLICHUBATb




COOCTBEHHEBIH BKJIaa B JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHUKATHBHOC B3 aHMOHeﬁCTBHC, IMPOSABJIAA T'OTOBHOCTbH

paspeniatb KOHQIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon
Kop anementa [IpoBepsiemble 371EMEHTBI COAEPIKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
81 Mexanuueckoe IBWXKEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENILHOCTH MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKEHUE
HepaBHomepHoe npsimonuHeriHoe aBukeHue. CpemHsis
8.4 U MIHOBEHHas CKOPOCTb Tejla IIPU HEPABHOMEPHOM
JIBIDKCHHUH
%5 Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHENHOE
' JIBIDKEHUE
8.6 CsoOoguoe nagenne. OnbITel [anunes
PaBHoMepHOe ABWkeHHME MO OKpykHOCTH. I[lepuon u
8.7 yacToTra oOpareHus. JInHeWHas W yrjioBas CKOPOCTH.
8 LlenTpOoCcTpeMUTENBHOE YCKOPEHHE
8.8 [lepserit 3akon HeroToHa
8.9 Bropoii 3axoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIMI Cyneprno3uIIuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuja TPEHUsl CKOJIbXEHUS, CHJIa TPEHUS
. MOKOS1, APYTUE BUIBI TPEHUS
214 Cuma TSKECTM M 3aKOH BCEMHPHOIO TATOTECHMS.
' YckopeHnue cBOOOAHOrO NaieHus
815 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KOCMHU4YecKasi CkopocTb. HeBecoMoCTh U neperpysku
8.16 PaBHoBecne  MarepuanbHOM  TOYKH.  AOCONIOTHO




TBEPJIOE TEIIO

PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHOM OCBIO

817 BpauieHuss. MomeHT cwibl. LleHTp TsxecTn

8.18 Nmmynsc Tena. U3menenue ummyisca. IMmynbsc cuisl

8.19 3aKOH COXpaHEHUs1 UMITYJIbCa

8.20 PeakTtnBHOEC ABIKEHIE

8.21 Mexannueckasi paboTa 1 MOLTHOCTb

82 PaGora cun TsokecTH, ynpyroctd, TpeHus. CBs3b

' SHEPIruu 1 paboThbl
823 [loreHnnanpHass dSHeprus Tena, IMOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMJIH

8.24 [ToreHunanbpHast S3HEPTUSI CKATON NPY>KUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU

8.25
SHEPruu

8.26 3aKOH COXpaHECHUSI MEXaHUYECKON IHEPTUU
[IpakTryeckue paboOTHI:
OmnpenenieHne CpeHEe CKOPOCTU CKONBKEHUSI Opycka
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne ycKOpeHHUs Tejla MPU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHOM IMJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
IIpoBepka TrHUIOTE3Bl: €CIM INPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOpPOCTH IYTH OTHOCSATCS

8.27 KaK ps HEYETHBIX YHCEI, TO COOTBETCTBYIOILUE

IIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHHSI CKOJIBKEHUS
OT CWIbl HOpMalbHOro jaBieHus. OnpeneneHue
kod(duimenta TpeHuss CckoibkeHus. OmnpeneneHue
KECTKOCTU TMpYyxuHbL. OnpeneneHre padOThl CHIIBI
TpEHHsI TpU PaBHOMEPHOM JIBWKEHUM Tejla IO
TOpPU30HTAIBHON TOBepXHOCTH. OmnpezeneHue padOTHI
CWIBl  yIOPYrOoCTH  IIpU  INOABEME  TIpy3a  C

HUCIIOJIB30BaHHUECM HCTIOABHIXXHOI'O n IIOABMIKHOT'O




OJIOKOB

dusznueckue SBICHUS B npupoac: NprUJiInuBbI U OTJIMBBLI,

8.28 nBrxkeHue 1uiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBH)KEHUE KUBBIX OpPraHU3MOB
820 TexHuyeckue  yCTpOWCTBAa: CHHUAOMETP,  JATYHKH

MMOJIOKCHUS, pACCTOSAHUA U YCKOPCHUSA, PAKCTHI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenpHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU

KoJIeOaHMIA: TIEPHO/, YacTOTa, AMILTUTY 1A

9.2

Marematnueckuin 51 IIPY>KUHHBIN MasiTHUKHU.

HpeBpameHI/Ie OHCEPIruun 1npu KoJIe0aTeIbHOM JABWKCHUUN

9.3

3aryxatomue koJjiebaHus. BeIHYXIeHHBIC KoJieOaHUS.

Pe3onanc

9.4

Mexauunueckie BOJHBL. CBOWCTBA MEXAaHUUYECKHUX BOJIH.
[IponosibHbIe U TONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTb €€ pacnpocTpaHeHUsl. MeXaHUYeCKHUE BOJIHBI

B TBép,Z[OM TCIIC, CEHCMHUYECKHE BOJIHEI

9.5

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpa)keHHe 3ByKa

9.6

NudpasByk u yapTpasByk

9.7

[IpakTrueckue padboOTHI:

Ompenenenne  4acTOTBI M Iepuoia  KoyieOaHUi
MaTEeMaTHYECKOTO MasTHUKA.

OmnpeneneHnre 4acToThl M Iepuoja  KojeOaHui
NPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Iepuoja  KojieOaHui
MOJBEIIEHHOT0 K HHUTH TIpy3a OT JUIMHBl HHTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KosieOaHui
NPY>KHHHOI'O MasTHUKa OT Macchl rpy3a. I[Ipoepka
HE3aBUCUMOCTH nepuosa Kosie0aHui rpysa,
MOJBEIIEHHOIO0 K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. M3mepenne yckopeHusi CBOOOIHOTO Ma/IeHUs

9.8

@u3nYeCcKUe SABJICHUS B MPUPOJAC: BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSCEHUE, CEUCMUYECKUE BOJIHBIL,

LIYHaMH, 3XO0




99 TexHuueckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BAHUE
' YJIBTPa3BYKa B OBITY U TEXHHUKE
DJIEKTPOMAI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
101 DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
10.2 [ITkana 3eKTpOMarHUTHHIX BOJIH
103 DnexTpoMarHuTHas npupoga cBera. CKOpoOCTh CBeTa.
' BonHoBeIe cBOMCTBa cBETA
10 [IpakTrdeckue paboOTHI:
10.4 N3yyeHue CBONCTB  JJIEKTPOMATHUTHBIX  BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Qdusuueckue SBICHUS B TNpUpoJe: OHOJIOrHYecKoe
10.5 JIeCTBHE BHJIUMOTO, yIbTpaduOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4€HHUI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozensb cBeta. ICTOUHUKY CBETa
11.2 [IpsimosHEITHOE pacpOCTpaHEHHUE CBETA
13 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenue cBeTa. 3akoH TMpPEJIOMJICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakKeHHE CBETa
11.5 Jlunza. Xox nmydeit B TuH3e
11 116 OnTuueckass cucrema Qoroanmnapata, MHKpPOCKONa u
TeJecKona
117 I'maz kak onruyeckas cucrema. bauM3opykocTs H
. JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HploTOHA.
' CroxeHne CeKTpaJIbHBIX 1IBETOB. Jlucmepcus cBeta
[IpakTrueckue paboOTHI:
119 HccnenoBanne  3aBUCHUMOCTM  yIyla  OTpPaKEHHUS
' CBETOBOI'O JIy4a OT YIJla aJeHHUs.
N3ydeHne XapaKTepUCTHK H300paKeHHs IpeaAMeTa B




IUIOCKOM 3€pKaJie.
HccnenoBanue  3aBUCUMOCTH  yIja  IPEIOMIICHUS
CBETOBOIO JIy4a OT yIJIa MaJCHUS HAa TPAHULIE «BO3IYX —
CTEKJION.

[Tonydyenne u300pa)keHUH € TOMOIIBIO CcOOMparomeit
JIMH3BI.

Omnpenenenre (QOKYCHOTO PAcCTOSIHUS M ONTHYECKOMH
CHJIBI COOMPAIOIIEH JTHH3BI.

OnbITHI 110 Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.
OnbITEl MO BOCHPHATHIO IIBETA MPEAMETOB INpPU UX

HAOJII0/ICHUH Yepe3 [IBETOBbIC (DUIIBTPHI

du3nyeckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHIIa n

11.10 JlyHpl, BEeTa TEN, ONTHYECKUE SIBIEHUA B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue YCTpOICTBA: OUKH, MEPUCKOIIL,
. doToanmapar, ONTUHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Onwitel  Pesepdopna u mmaHeTapHas MoJelb aToMa.
' Mopens atroma bopa
129 Ucnyckanne u moryomnieHue cBeta atroMoM. KBaHTHI.
' JIunenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHus
124 Ctrpoenne artomHoro saapa. HykioHHas Mopenb
' aTOMHOTO siapa. M30TomsI
PanuoaktuBHbie TpeBpamenus. [lepuon momypacmana
12 12.5
ATOMHBIX SIZIEP
12,6 SAnepuble peakiuu. 3aKOHbI COXpPaHEHUs 3apsA0BOTO U
. MacCOBOI'0 YUCE
12.7 DHeprus CBI3U aTOMHBIX s7iep. CBA3b MACChl U SHEPTUU
128 Peaknuu cuntesa u nenenus saep. VIcTouHUKH SHEPTUU
' CounHua u 3B€31
129 SnepHas sHepretuka. JlelcTBHE  PAaIMOAKTUBHBIX
' M3IIy4€HHI HA KUBBIE OPTaHU3MBI
12.10 [TpakTrueckue pabOTHI:




HaGnronenne CIUIOMIHBIX M JIUHEHYATBIX CIEKTPOB
W3ITYYCHHUS.

HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUHM YACTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusim).

W3mepenue paanoakTUBHOTO (poHA

dusnyeckue SIBICHHUSA B npupoae: €CTECTBEHHBII

paArOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaJMOAaKTUBHOE W3JIyY€HHE MPUPOJHBIX MHUHEPAJOB,
JICCTBUE PAJMOAKTUBHBIX W3JIYYEHU HA OpraHu3M
YesioBeKa
ET Texnuueckne YCTPOMCTBA: CIIEKTPOCKOII,

VMHJVBHIyaJIbHBIN JO3UMETP, KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue poiau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hopMHPOBAHHOCTH 0a30BBIX MPEJICTABICHUIA O 3aKOHOMEPHOW CBS3U
Y TI03HABAEMOCTH SBJICHUM IPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyoomeil poau GUIMKA B Pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJOTHWi, 00 3BOJIIOLMHU
¢u3nUecKux 3HAHUH M MX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pasBUTHC TCXHUKU U TEXHOJIOT UM

3HaHus O BUAAX MaTepuu (BEILECTBO M IIOJE), O ABMIKEHHM Kak
croco0e CyIiecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHUH MPHUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3anyath SIBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPHUPYIOIIMX JaHHOE (U3NIECKOe
SIBJICHHE; YMEHUE PAcCIO3HABaTh MPOSBICHUE U3YYEHHBIX (PU3HYECKHX
ABJICHUH B OKPYXAIOIIEM MHPE, BBLIEIAA UX CYIIECTBEHHbIE CBOMCTBA

(mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOIO amnmapata M CHMBOJIHUYECKOTO
A3pIKa (PU3UKHU U UCIOJB30BAaHUE WX IS pelleHHs yueOHBIX 3ajady;
YMEHHE XapaKTepH30BaTb CBOMICTBa Tes, (QU3NYECKUE SIBICHUA U

MIPOIIECCHI, UCTIONIB3YS (PYyHIAMEHTAIBHBIC U IMITUPHUIECKUE 3aKOHBI

YMeHne OIHCHIBAThH HN3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘~IGCKI/I€

SABJICHUS, UCIIOJIB3Y:L (1)I/I3I/I‘-I€CKI/IG BCINYHHBI

Bnagenne ocHOBaMH METOJOB HAydyHOTO TIO3HaHHUS C Yy4ETOM
coOmrofieHus mpaBui 0€30MacHOro TpynAa: HaOmoAeHHe (U3MYECKUX
SIBJICHUMU:

YMCHHEC CaMOCTOATCIIBHO CO6I/IpaTb OKCIICPUMCHTAJIBHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpynOoBaHMs IO MHCTPYKIHMH, OIHUCHIBATh XOJ
OTIBITA U 3aIHCHIBAT €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUUNH:
YMEHHME IUJIAHUPOBAaTh HM3MEPEHMs, CaMOCTOATENbHO COOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HMHCTPYKIHMH, BBIYHUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIBTaThl C
y4€TOM 3a/1aHHOH MOIPELUIHOCTH PE3YyIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEIOBaHMIA;
CaMOCTOATEJIBHO ~ COOMpaTh HSKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBAHUWE IO  MHCTPYKLMM,  HPEACTABIATH
HOJy4EeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpauKoB, YUUTBIBATh IOIPEIIHOCTH, J€JIaTh BHIBOJBI IO PE3yibTaTaM

HUCCIICIOBAaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKHMX  Mojeneit
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, MOACTH CTPOCHHS
ra3oB, >KMJKOCTEW W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO si/ipa) M YMEHHE NPUMEHSTb HX JUIS

00BSICHEHUST (PU3UUECKUX MTPOLIECCOB

YMeHne oOBSCHATH (pU3MUECKUE MPOLECChl U CBOWCTBA Tel, B TOM
yyciae W B KOHTEKCTE€ CHUTyallMid IpakTHUKO-OPHEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBHCHI/If/’I, (1)I/I3I/I‘-I€CKI/IG 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJACIINU

YMenue pemath pacu€THbie 3amaud (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (DOpPMYIIBI, CBsI3bIBAlOIIME  (DU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBATh KpPAaTKOE YCIOBUE 3a1ayH,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEO0OXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MPOBOAUTH PACUETHl M OIECHUBATh PEATUCTUYHOCTH IMOTYYEHHOTO
3HaueHUs (PU3MUECKON BETUYMHBI, YMEHUE ONPEIeNATh pa3MEepHOCTh

¢buznyecKoil BeNWYNHbI, MOTYYSHHON TpU PEIIeHNH 3aa4u

YMeHHe XapakTepu3oBaTb IPUHLHMIBI  JCHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M IPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB 10 UX ONMCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOWCTBaX (U3MYECKHUX SIBICHUA H HEOOXOIWMBbIE (QHU3UUECKUE




3aKOHOMEPHOCTHU

10

YMeHue UuCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM JJs oOecneueHuss O€30MacHOCTH — TNPH
oOpameHun ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
HKOJIOTMUECKOTO TIOBEJEHUS B OKpYXKAIOLIEH cpene; IMOHUMaHHUE
HEOOXOMMOCTU IMPUMEHEHHs AOCTHKEHUH (PU3MKM M TEXHOJOTHM

U PalliOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUS

11

OneIT noucka, npeoOpa3oBaHUs U TMpeAcTaBlieHus HHOpManuu
(U3NYECKOTO COJEp)KaHUs C HCIOJIb30BAHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTUH; YMEHHUE OLEHUBAThH JIOCTOBEPHOCTH
MOJTydeHHOW WH(OpPMAIM Ha OCHOBE WMCIONIMXCS 3HAHUUA U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIB30BAaTh  IIPH
BBINOJIHCHUM YYEOHBIX 3a/aHUil HAayYHO-MOMYJISIPHYIO JIMTEPATypy
(bu3nUecKoro coaepKaHus, CIpPaBOYHBIE MaTEpUANbI, PECYpPChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMU  MpeoOpa30BaHUS
UHPOpPMALIMKM M3 OJHOM 3HAKOBOM CHUCTEMbI B JPYIyl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 MEXAHUWYECKUE SBJIEHMA
11 Mexannueckoe JBWKeHHe. MarepuanbHast Touka. (Cucrema  OTCuéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocTtb. Dopmyna it
1.2 BBIUNCJICHUSI CpEHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATHI TeJla OT
BPEMEHH B ClIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHM Ui TPOEKIUU CKOPOCTH, HPOCKIHH
[epeMEIIEHUs, IIYyTH, KOOPAMHATHI IIPU PABHOMEPHOM IPSMOJIMHEMHOM
I BUKCHUN
3aBUCUMOCTb KOOpJIMHATBI Tejda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO IBUKECHUS:
2
Self) =vp, =i+ ay* %
@opmyibl UIsl TNPOEKUUU NEPEMEIIEHUs], MPOEKLUUU CKOPOCTH M TMPOCKIUH
YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUM:
2
1.4 .sx(a‘)=v{,x-a‘+ﬂx-%.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:.T: - Ul.‘f2 =2£‘.'I.S'_T
I'padukn 3aBUCUMOCTH OT BpPEMEHM MJIs MNPOEKUUH YCKOPEHUS, MPOEKIHMU
CKOPOCTH, IHPOEKIMH IEepEMEIIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBU>KEHUU
CBoOonHoe maaeHue. Popmyibl, ONMUCHIBAIOIME CBOOOAHOE MajieHUE Tela I10
1.5 BEepPTUKAJIM (IBMXKEHHE Tela BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnn). ['paduku 3aBUCHMOCTH OT BpEMEHH ISl MPOEKIUU YCKOPEHHS,




MPOCKIIMA CKOPOCTH M KOOPJWHATHI TPH CBOOOJHOM TAJECHUU Teia II0

BEPTUKAIIN

CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejla M0 OKpyxHoctu. Hampasnenue
CKOpOCTH.

<DopMyJ1a JJIsT BBIYUCIICHHUA CKOPOCTU Y€pC3 paguyC OKPYKXHOCTH U IICPUO

oOpalieHus:
2R
L=
T

HentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOTO

16 yckopenusi. opmyia 1t BBIYMCIIEHUS] YCKOPEHUS:
2
L
“ R
®dopmyiia, cBA3bIBAIOLIAS IEPHOA U YACTOTY OOpaICHHUSA:
V= !
T
Macca. [InotHocTs Bemectsa. @opMyia il BBIYMCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cua — BekTopHas ¢pusnueckast BennunHa. CloKeHne CUil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHS T€Ja U BEKTOPa CUJIbI, IEUCTBYIOLIEH HA
TEJOo
Bsaumopernicteue ten. Tperuit 3akon HeroTona:
1.11 F. 217 _Fl—>2
12 Tpenune nokost U TpeHHue cKobxeHUs. DopMyra sl BBIUUCICHHUSI MO CUJIbI

TPCHUS CKOJIbXKXCHUA!




F_=pn-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHOpyroi
nepopmanuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:

My -1,
F=¢g.—1 2
RZ
Cuita TsoKecTH. Y CKOpeHHE CBOOOTHOTO MaICHHS.
dopmya 7St BBIYUCICHUS CHIIBI TSHKECTH BOIH3H moBepxHOCTH 3emin: F = mg.
JiBmwxenue rianet Bokpyr Counniia. Ilepast KocMUYecKast CKOPOCTb.

HeBecomocTs 1 neperpys3ku

1.15

Nmmynse Tena — BekTopHas pu3nyeckas BeIUYUHA.
=mi

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHyHBC CHJIBI

1.16

3akoH COXpaHCHHUA UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTCMBI TCI:
D=nyUy +m, U, =const

PeaxtuBHOE IBMXKEHUE

1.17

Mexannueckas pabota. @opmyra s BEIYUCICHUS PAOOTHI CHIIBI:

A=Fscoscx

Mexannuyeckass MOIITHOCTD:

n=4
[

1.18

Kunetnueckas n MMOTCHIUAaJIbHAs DOHCPIUs. d)opMyna I BBIYUCIICHUS

KUHETUYECKON IHEPTUU:

HE)E
E =2

2

TeopeMa 0 KHHETHUYECKOH OHCPIUH. CDOpMy.TIa JUISL BRIYUCIICHUS IOTEHIIHAIBHOM




OHEPIuM T€jia, IIOAHATOrO

HaJI 3eMIEei:

E,=mgh

1.19

Mexanndeckast SHEpPIUsL:

E=E.+E,

3aKkoH COXpPaHCHUMA MEXaHUYECKOMH OHCPTUH. qDopMlea AJI1 3aKOHA COXPAaHCHU A

MEXaHUYECKOH OHEPIrUUu B OTCYTCTBUEC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHUYECKOH OHCPIUuM IIpU HAJIMYNU CHIIBI TPCHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHUKH.
Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[ToxBuxHBIN 1 HeTTOABKHBIN 0710KK. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IHEH

1.21

JlaBiieHue TBEPIOTO Tea.

dopMmyia 17151 BBIYUCICHUS TaBJICHHs TBEPIOTO Tea:

_F

HaBnenue raza. ATMocdepHoe TaBlieHuUE.

I'mapocTaTudeckoe naBieHUE BHYTPH KUIKOCTH.

@opMyiia 71 BBIYUCICHHS 1aBJICHUSI BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. 'mapaBnudeckuii mpecc

1.23

3akon Apxumena. Popmyna JUisl ONpeNeTeHMs] BbITAJIKUBAIOIIEH

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD WIH ras:

Fa =PEV

Ycnosue riaBanus Tena. [maBanue cyaoB ¥ BO3yXOIUIaBaHUE

CHIIBI,




1.24

Mexanndyeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoseOaHMid.

dopmyiia, CBA3BIBAIOLIAS] YACTOTY U EPUOJ KOJIEOAHHUI:

1.25

MaremaTtuueckuidi W TPYXKUHHBIA MasATHUKH. [IpeBpamieHue sHeEpruv m0pu

KoJ€e0aTeILHOM IBIKEHUHU

1.26

3aryxatoiue konebanus. Beinyxxaennsie konedanus. Pesonanc

1.27

MexaHU4eCcKHe BOJIHEL HpOI[OJ'ILHBIe " TIONCPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUA BOJIHBI:

r=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha T'PaHMIIC

nByX cpel. IH}pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBL;, KOA((GUIIMEHTAa TPEHUSI CKOJIBXECHUS; paOOTBHl CHIIBI TPEHUS, CHIIBI
VIOPYTOCTH; CPEIHEH CKOPOCTH JBIKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka Mpu ABMKCHUU [0 HAKIOHHOW TMJIOCKOCTH; YacTOThI H
neprofa KojeOaHWH MaTeMaTH4YeCKOro MAasTHHKA; 4YacTOThl W Tepuojaa
KojeOaHul MPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha phblyar;
paboThl CHJIBI YHOPYTOCTH TMPU TOABEME Tpy3a C MOMOIINBIO HEMOABHKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOIIBIO TOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEJIOBOM CHJIBI OT 00BEMaA MOTPYyKEHHOU
YacTH TeJla U OT IUIOTHOCTHU KHMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOT'O AAaBJICHUS U OT
poaa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIECH B MPYKUHE, OT CTEIECHU
nedopMaly MPYKUHBL;, YCKOPEHHsSI Opycka OT yriia HaKJIOHA HAIPaBIISIOMICH;
neproja (4acToThl) KOJeOaHWH HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; MEPHOJA
KojeOaHuil NPYKUHHOIO MasiTHUKA OT MAacChl Ipy3a M >KECTKOCTU IPYKUHBL
UCCIIeIOBAaHNE HE3aBUCHUMOCTH IEpPHOJia KOJICOAHWH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBHA paBHOBCCHUS pblyara

1.30

Qusuyeckue sA61eHUs 6 npupode: TPUMEPHl IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KMBOW U HEXHUBOU MPHUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTJIHBBI, ABWXCHHUC IIJIAHCT ComHeyHOM CHCTCMBI,




PEaKTUBHOE IBW)KEHHME JKUBBIX OPIaHM3MOB, PbIYard B TEJIE YEJIOBEKA, BIUIHUE
aTMOC(EpHOTO NABJICHUS Ha >KUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHATHE

3BYKOB JXUBOTHBIMHU, 3€MJICTPACCHUC, CeliCMUYECKIE BOJIHBI, IYHAMH, 5XO0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKCTHI, pbIyar, MOJBIKHBIN U

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTHIC MCXaHHU3MbI B 6BITy,

131 COOOIAOIINECS] COCYNbI, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, IXOJOT,
UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKCHHUSI ~ MOJICKYJSIPHO-KUHETUYECKOW  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojienu TBEPIOro, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHsie Tena

55 JIBrxenune wyactuy BemiectBa. CBS3b  CKOPOCTHM  JABMKEHUS YacTHI[ C

' TeMIiepatypoil. bpoynoBckoe aBmxenue, 1updy3us

2.3 CMmaunBaHuE M KallWJUISIPHBIE SIBJICHUS

24 TemioBoe pacivpeHue u cxxatue

2.5 TermoBoe paBHOBECHE

5 6 BuyTpennsis sneprus. PaGora u Termonepenada Kak CcHocoObl H3MEHEHUS

' BHYTPEHHEHN HEpruun

2.7 Buasl Temionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE
HarpeBanue wu oxnaxngenue ten. KoaudecTBO  TEMNIOTHL. Y ieNibHAs
TEIUIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPruu B TEIUIOBBIX MpOIEccax. YpPaBHEHUE TEIJIOBOTO
Oananca:

2.9

O+0,+..=0
HUcnapenue u koHueHcanusd. V3MeHeHHE BHYTPEHHEH SHEpPrud B MpolEcce
510 ucnapeHus MW KoHjaeHcauuu. KwumneHune HKUAKOCTH. YAenbHas TerioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxxnocts Bo3myxa

2.12

[InaBnenne wu Kpucrajumsauus. II3MeHeHMe BHYTPEHHEHW OJHEpPIUM IpH

IJIaBJICHUU U KpUCTAJIJIM3allH. yI[eJIBHaSI TCIIOTA IIJIaBJICHHUA

2.13

BHyTpeHHsIs SHEprHs CTOpPaHuUs TOIUIMBA. Y AelbHAs TEIUIOTa CrOPaHUs TOTUINBA!
q=0/m

2.14

[puniumne! padboTs! TernoBeix neurarenei. KI1J[ termosoro apurarens

2.15

Ilpakmuueckue pabomol

W3mepenne ynenbHOM TEIIOEMKOCTH METaUNIMYECKOro LUIMHAPA; KOJIWYecTBa
TEIUIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (HUKCUPOBAHHOU
Macchl, B KOTOPYIO OIIYIIEH HarpeThlii IIWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HATPETHIM IIJIMHIPOM, TIOC]IE OIMYCKAaHUS €ro B BOJY KOMHATHOMW
TEMIIEPATyphl; OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXa; VYIEIbHON TEIJIOTHI
MIaBjaeHuss Jbpaa. MccnenoBaHue WM3MEHEHMsI TEMIIEpaTypbl BOIBI  MpHU
Pa3IUYHBIX YCJIOBHUSX; SIBJICHUS TEIUIOOOMEHA NPHU CMEIIUBAHUU XOJOIHOU U

FOpﬂ‘-Ieﬁ BOJBI; IpOoLeCCa UCITApCHUA

2.16

Dusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHUE M KalWJUIIpPHbIE
SBJICHUSI B NPHUPOJIE, KPUCTAJUIBI B MpHpoJe, udnydyeHue ConHLa, 3aMep3aHue

BOJI0EMOB, MOPCKHUE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHES, CHera

2.17

Texnuueckue ycmpoticmea: KalWJULIPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUIAKOCTHBIM TEPMOMETp, AATYUK TEMIEPATYPhl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

BHGKTpI/IBaHI/ISI TCII. IIBa BHJA JSJICKTPUUYCCKUX 3aPsA10B

3.2

B3anmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona

33

3aKOH COXpaHEHUS AICKTPUIECKOro 3apsaa

34

3HeKTpI/I‘-IeCKOC IIoJIC. HaHp}I)KéHHOCTL QJICKTPHUYCCKOr'o  IIOJIA. HpI/IHI_II/IH

CYNECPIO3UIHNHU SJICKTPUICCKUX noJei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleiicTBHE 3JIEKTPUYECKOro TMOJig Ha

aNeKTpudecKue 3apsiabl. [[pOBOJHUKHY U TUANEKTPUKH




[TocTosiHHBIN ANEKTpUYECKHU TOK. [[elicTBUs 3nekTprudeckoro Toka. Cuia Toka.

Hamnpsixenue.
3.6 I=q/t,U=A/q
DJIEKTPUUYECKOE CONPOTUBJICHUE. Y IETbHOE JIEKTPUUECKOE CONTPOTUBIICHUE:
3.7 R =pl/S
3.8 3akoH OMa ju1s yyacTka snekrpuueckoi nenu: I = U/R
[locnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COEMHEHUE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:1=I+1I; Rzi.
2 2 2
CMmenanHble COETMHEHUS TPOBOJHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHutHoe mosie MPSMOrOo MPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON MHIYKIIUH
313 MargutHoe 1OJ€ IOCTOSIHHOIO MarHuTa. BzanMoaelcTBHE ITIOCTOSHHBIX
MarfuToB
3.14 JlelicTBME MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue deKTpoMarauTHON nHAYKUMK. [IpaBuso Jlenua
Ilpakmuueckue pabomol
N3mepenne  DJIEKTPUYECKOTO  COMPOTHBJICHUS  PE3UCTOPA;  MOITHOCTH
316 AIEKTPUUECKOTO TOKA; PabOTHI SJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TPOBOIHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT JIMHBI ITPOBOJHHUKA, IIOIIAAW €ro MOIICPEYHOro CCUCHUA U




YACJIBHOT'O COIIPOTUBJIICHU.
HpOBepKa mnmpaBujia I SJICKTPUUCCKOTO HAIIPAXKCHUA IIPH MOCICAOBATCIIBHOM
COCAVMHCHUHN IIPOBOJHUKOB; IIpaBuWjia MJIA CHJIIbBI JSJICKTPUYCCKOro TOKa IIpH

napajijIeIbHOM COEAMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue a6neHUs 6 npupooe: D3IEKTPUUECKUE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTraHU3MOB, MAarHUTHOE TOJIE€ 3eMJIH, Ipeii( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3IEKTPOCKOI, aMIepMeTp, BOJIBTMETp, PpeocTar,
CYETUUK  DJICKTPUYECKON  DHEPTrUU,  AJICKTPOOCBETHTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTesbHbIE ANEKTPONPUOOPHI (mpumepsl), JEKTPUUYECKHE
MPEAOXPAHUTENH, DJICKTPOMATHHUT, JJEKTPOJBHUIaTelh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JlydeBast mozens cBeta. [IpsimonnHeliHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccrosiHue JuH3BL. ONTHYecKas cuia
' nuH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpruOopbl
IIpaxmuyeckue pabomul
M3mepeHue onTHYECKOW CHIIBI coOuparomieil JuH3bI; (OKYCHOTO PAaCCTOSHUS
cobuparomieid JuH3BI (10 CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |
M300paKeHus], KOrJa MpeAMET PAacIoIOKeH B JBOMHOM (oKyce), moKa3zaTens
3.26 MIPEJIOMJICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pa)KeHUs, MOJTYYSHHOTO C IIOMOIIBIO COOMparoieit
JTUH3bI; U3MEHEHHs] (POKYCHOrO pacCTOSIHHSL JBYX CIIO)KEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEIOMJICHHUSI CBETOBOTO Jiyya OT YyIiia NMaJeHHs Ha TpaHUIle
«BO3IyX — CTEKIIO»
327 Qusuyeckue aenenusi 6 npupode: 3arMmeHuss ConHua u JIyHbl, 1BeTa Ted,
' ONTUYECKHUE ABJICHUS B aTMOCchepe (IIBeT HeOa, pedpakius, pagyra, MAPax)
308 Texnuyeckue ycmpoticmeéa: O4YKH, TEpHUCKOI, QoToanmapar, ONTHYECKHE
. CBETOBOJbI
4 KBAHTOBEBIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, 6eTa-, raMma-u3nydeHnus. Peakiuu anbda-u Oera-

4.1
pacmnaja

4.2 OmnerTel Pesepdopaa mo paccesnuto ansga-yactuul. [lnanerapaas moaens aToma

43 Cocras atomMHOro0 spa. M3oTomnsl

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apSAJ0BOIO K MaCCOBOI'O YHCET
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIN pPaaUOAKTUBHBIA (poH,

4.6 KOCMUYECKHE JIy4d, PpPaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
NENCTBUE PaAMOAKTUBHBIX U3JIyYEHUI Ha OPraHUu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaIbHbBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SOHEPICTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®uswuka, 9 xknace/ [epeimkua .M., I'yrauk E.M., UBanoB A.U., [letpoa M.A.,

Axumonepnoe obmectBo «M3narensctBo «IIpocBenienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

dusuka. 9 knacc. Meroanueckoe nocodue k yueoHuky [lepsimkuna-I'yrauk dusnka. 9
kiacc. Jnnaktudeckue marepuainsl, Mapon A.E., Mapon E.A. ®usuka. 9 xiacc. Tectsl,
Cnennea H.U. CamocTosiTeNnbHBIE M KOHTPOJIbHBIE paboThl. Pusnka. 9 knacc, Mapon AE.,

Mapon E.A

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET

[pe3enTanys, BUACOPOINK, MYITbTUMEIUUHBIA KOMITJIEKC K Y4eOHUKY, HHTEPHETPECYpC,
BUpTYyanbHas nadopatopus https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://lecta.rosuchebnik.ru/ http://www.fizika.ru/ https://fiz.1sept.ru/fizarchive.php
http://school-collection.edu.ru/ https://rosuchebnik.ru/
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