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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
KOHIIETILIUY MTpenoiaBaHus yueOHoro npeamera «duzukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKa3aHHUs METOJUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEHN, OMOJI0THEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa, NMPEIOCTaBIseT Haubojee SICHbIC
oOpasibl MPUMEHEHHsI HAYYHOr0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,



HHTCPIPCTUPOBATH AaAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYUCHUS BBIBOJOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeJeNeHbl B KOHUENUIWM MpenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YUYEHHUIO TPHUPOJbI, PA3BUTUE HMX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pPa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MOo3HAHUA U (POPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHTaMEHTaIbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JaabHEeUIleMy O0Oy4YEeHHUIO B 3TOM HAlpPaBJICHUU.

JlocTrkeHne 3TUX IIeJied MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

NpUOOpPETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3a1ad ¢
UCTIOJIb30BaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS U BBITIOJIHATH OTBITHI,
nabopaTopHble  pabOThl M JKCIEPUMEHTAIbHBIC HUCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi UHPOPMAITHUIO O COBPEMEHHBIX JOCTHIKCHUSX (U3HKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OcCHOBHbIE KOPPEKUHMOHHBIE 3a1a4H

1. Pa3zBuTHE MBICIUTENBHBIX ONEPALNN U YMCTBEHHON AEATEIbHOCTH:
dopmupoBaHue NpUEMOB YMCTBEHHON PabOThl. YUUTh aHATU3UPOBATH UCXOHBIC
JIAaHHBIE 3a/1a41, INIAHUPOBATH XOJ PEIICHUS, OCYIIECTBIISITh TOATAIIHBIN U
UTOTOBBI CAMOKOHTPOJIb.

Pa3BuTHE OCHOBHBIX MBICIUTEIBHBIX ONEpPALINil: aHAIN3a, CHHTE3a, CPABHEHUS,
00001IEHNS.

Hopmanuzanus B3auMOCBs31 MbllLIeHNs U peun. [loMoraTe npaBriIbHO
yHOTpeONIATh PU3NYECKYIO TEPMUHOJIOTHIO, YCTAHABIMBATH JIOTHYECKUE CBSA3H B
W3JI0KEHUH MaTepHUaa.

2. Koppeknuust 1BUraTesbHbIX HApYyIIECHUM:

Ananranus NpakTUYECKOM AEATEIbHOCTH. Y UATHIBATh UHAUBUIyaIbHbIE
BO3MOYKHOCTH peOEHKA MPU OpraHU3alny Ja00PaTOPHBIX PA0OT U MPAKTUUECKUX
3aJlaHuN

UepenoBaHue BUIOB AeITENbHOCTH. [IpegoTBpamaTs yToOMIIEHHE 32 CYET CMEHBI
YMCTBEHHOM U ITPAKTUUECKOM pabOTHI, TO3UPOBAHUS

MecTo yueOHOTo npeaMera B yaeOHOM ILIAHE.
KonuuectBo uacoB /1s uzydeHus: pusuku Ha 6a30BOM ypoBHE B 9.1 kiacce —
68 yacos.

[Ipensaraemeplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JENaeT BHIOOP MpH MPOBEACHUU
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJaHUi, MpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYZIapCTBEHHOTO 2K3aMeHa 10 (hH3HKe.



COJEPKXAHUE OBYUYEHUA
9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOEe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEHOe BrkeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMO CyTIepIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenune CKkOpOoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUSL.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUKECHUS.

Hab6nronenune nBmkeHus Tea Mo OKPY>KHOCTH.

Habnronenne MexaHMueCKuX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

o vk~ w



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

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

Habroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUH TE.

[TpeoOpa3oBaHys SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMO/IEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUH IIPU ABUIKEHUU TEJNA IO IEUCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

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

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIIOHHON TJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBKEHHS OT CHJIbI
HOpPMAaJIbHOI'O JaBJICHUS.

Onpenenenue kor(dGUIIEHTa TPEHUST CKOIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TEJIa 10
TOPU30HTAJILHON MOBEPXHOCTH.

Omnpenenenne pa®OThl CUJIBI  YNPYrOCTH MpPU THOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

MexaHn4yeckue KoJ1e0aHUs U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — koneOanus.  Pe3oHnanc.
Mexanuueckue BosiHBI. (CBoilcTBa MeXaHMYECKUX BOJH. IIpomonbHble U



MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1.

o vk~ w N

HaGmronenue koneGaHuil Ten moj ACUCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHne npo10bHBIX U HONEPEYHBIX BOJIH (HA MOJIEIN).
HabroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.

7.

OnpeneneHue 4YacToThl W IepuoAa KoJIeOAHUN MaTeMaTH4YECKOIo
MasTHUKA.

Omnpenenenre 4acTOThl U MEpUoIa KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIEOAHUN TOBEIICHHOTO K HUTU
rpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepUoOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TIEpUOja KoJIeOaHUM Tpy3a, MOJBEUICHHOTO K
HUTHU, OT MACCHI Tpy3a.

OnbITeI, JEMOHCTPUPYIOIIUME  3aBUCMMOCTb  TepuoAa  KoJieOaHMit
MPYKMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO TaJACHMUS.

JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkanma snexkrpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JUJI COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa

CBCTa.

Hemoncmpauuu.

1.
2.

CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBBIE CBOMICTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1.

M3y4yeHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMIIEHOTO
tenedoHa.

CBeTOBbBIC SIBJICHUS.



JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nyyedt B tuH3e. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
u Teneckona. a3 kak ontuyeckas cucrema. biim30pyKkoCcTh U 1adbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Crnoxenue
CHEKTpalIbHBIX UBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop nydeit B coOuparonieit JIMH3e.

XO0J Ty4yel B pacCEenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Mopens rnasa.

11. Pa3noxeHnue 6eoro cBeTa B CIIEKTP.

W X N Uk W N E

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
najicHusl.

2. M3yueHue xapakTEPUCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCHMOCTH yTJjia MPEJIOMIICHUS CBETOBOTO JIyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue M300paKeHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomieit
JIMH3HIL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONbBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH UX HAOIIOJACHHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

KBaHTOBBIE SIBJICHHUS.
OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcmyckanue 1 MOTJIONIeHHE cBeTa aToMoM. KBaHTHI. JIMHEHYaThIe CIICKTPHI.



PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peaknuu cuHTe3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

SAnepnass sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHna.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YaCTUIBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadpusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb IPEAHA3HAYEH I CUCTEMATHU3aluU
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
NpU HU3YyYCHUM BCETO Kypca (U3UKH, a TaKXe JJs MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHSTH
dbuznyeckue SBJICHUS B OKPY KalOIEeH MPUPO/Ie U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIE METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
yucie A1l IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;



OOBSICHATh HAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpUMep, IPAKTUUYECKOIO HUCIIOJIb30BAHUS PA3JIMUYHBIX UCTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS M COXPAHEHUs BCEX M3BECTHBIX BHJIOB
SHEPIUU.

Kaxmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
ucclieoBaHre 00oOUIaroIero xapakrepa. Moayip 3aBeplIaeTCsl MPOBEICHUEM
JUarHOCTUYECKON U OLIEHOYHOU pabOoThI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p330BaTeJII>HI>IX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOU
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4yHOW JIIOOO3HATEILHOCTH, MHTEpECca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allii, TOpoja, Kpas) TEXHOJOTUYECKOW W
COIMaJILHON HAMPAaBICHHOCTH, TPEOYIOIIMUX B TOM YHUCJI€ U PU3HUUECKUX 3HAHUM;



- HUHTEPEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUS HA MPUMEHEHHE (DU3MYECKUX 3HAHUM U1 pEIleHUs 3aJad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJIOBHAM COLMAJBLHON W NPUPOIHON
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - HOTPEOHOCTH B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIS
00001IIeHNS U CPAaBHEHHS,;



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€JIAaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHWBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, arpaMMaMu, MTHOU TrpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONbITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JOCTWKEHUIO: paclpeaeisiaTh poyH, OoOCYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIAJa B OOMIMIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh NPUYMHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS) Pe3yIhbTaTOB
NeSATEeIIbHOCTH, J1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, M3MCHMBIIUXCS CHTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYIoro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, mjacThudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KojieOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIC BOJTHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPBI UCIYCKAHUS W TOTJIOMEHUs, aib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUIKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJMHENHOE paclpOCTPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETa,
€CTECTBEHHAs1 PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHENYATOrO0 CHEKTpa
U3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, ABUKEHUE T1aHET COIHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPa(PUOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITydCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHu3M 4YeJIOBEKAa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (HU3UUECKUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyeckre BENMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHHMS, CUJia YIPYTOCTH, CUJIa TSXKECTH, YCKOpPEHHE
CBOOOJHOTO TAJEHHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHJIBI,



MexaHudeckas paboTa M MONIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAast SHEPT U, TOJIHASI MEXaHUUECKasi SHEPTHUsL, IEPUO]]
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpeabl), NpPH ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI  CYNEPIO3UIIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ amumies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX PEaKlUaX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aMUChIBATh €0 MaTEMaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C ONopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUMH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIONB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMYNHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISIBISTh
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OLICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TOMOIIH
($u3NYECKUX METO/OB, MCIOJIb3Yysl OMUCAHHME HCCIIEIOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBHJIBHOCTh MOpSAIKA
MPOBENCHUS]  UCCJIENIOBAaHUS, JIeNIlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢duznyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasiiokeHre Oenoro cCBeTa B CHEKTP, U3yUEHUE CBOMCTB M300pa)K€eHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien



JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OIBITAa U €ro Pe3yJIbTaThl, JOPMYITUPOBATH
BEIBOJIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BennuuHBl ((POKycHOE paccTosHuE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpA);

IPOBOJAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU pHU
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEpHOAa
KOJICOaHMI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yrila MaJCHUs U yria MpejoMJICHHs OT yria
NaJieHns): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
bu3MUecKuX BETUYMH B BUJAEC TaOJNHIl U T'PpapUKOB, JI€JIaTh BBHIBOJIBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMAaJeHUsl, XECTKOCTb MPYXHUHBI, KOI()PUIHUEHT TpeHus
CKOJIb)KEHUS, MEXaHH4ecKass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTH4YeCKOT0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparoniell JIMH3bI, PAJAMOAKTUBHBIM (POH): IJIAHUPOBATH
U3MEpEeHHs, CcOOMpaTh HSKCIEPUMEHTANBHYI0 YCTAaHOBKY H BBIMIOJHATH
U3MEpEHUs], CleAys MPeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YIbTATHI C YUETOM 3aJIaHHOMN
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3MUYECKUX MOJENe:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO sIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O



CBOMCTBaX (PU3MYECKUX SBICHMH UM  HeoOXoauMble  (U3HUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB IIPU
pelIeHu:  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
IOCTPOEHUS N300paXKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHusi 0€30MacHOCTH MpH OOpaleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHS] HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeLe;

OCYILECTBIATh TOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONpPEAENICHUS TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAEpKaHus, CIpaBOYHbIE MAaTEpUaIbl, PECYpPCHI
cetu VHTepHer, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalMeil ¢ y4EToOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9.1 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHBbIE (LM POBbLIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThbI
Pa3znen 1. Mexanuveckne siBJIeHUSA
M 0
11 CXATITICCROT ABIIIEHHE 1 CHOCODH 12 1 1 https://m.edso0.ru/CEOGHRGTL
€ro ONnucaHus
1.2 BsaumonetictBue Ten 21 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHEHUS 14 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 47
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 0 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnuecknue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no paszneny 15 !
Paznen 3. IloBTOopenne
3.1 BsaumogeiictBue Ten 7 1
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I1O
- 68 4 13

I[TPOTPAMME



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50

IHOYPOYHOE IIVTAHUPOBAHUE

9.1A KJIACC
KoanuectBo yacon
Ne n/m Tema ypoka Kontpoabnbie IIpakTunyeckue DICKTPOHHBIC MIpPOBLIE
Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI

1 Mexanunueckoe ABuxkeHue. MarepuanpHas 1 https://m.edsoo.ru/UP3188VCD
TOYKa

5 Cucrema orcuera. OTHOCUTENBHOCTh 1 https://m.edsoo.ru/UWFL OO33T
MEXaHHYECKOTO JIBHKEHUS

3 BxonHas koHTposbHast padboTa 1 1
PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 https://m.edsoo.ru/E65RWOZKO0

5 Heparroneproe mpavomHeiHoe 1 https://m.eds00.ru/L043PYTGB
JIBUKCHHE.

6 CpenHsisi 1 MTHOBEHHAs1 CKOPOCTh 1 https://m.edsoo.ru/L043PYTGB

7 Hpamonireiitioe pasHoycKkoperoe 1 https://m.edsoo.ru/8KUYWCHBO
JIBUKEHUE. Y CKOpEHUE
CkopocTh IpSIMOJIMHENHOTO

8 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

9 YCKOpPEHM Tejla IIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFO8
JIB>KEHUU 110 HAKJIOHHOM MJIOCKOCTH"

10 CBoboaHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpHOE ABMKEHNE TIO OKPY>KHOCTH.

11 [Tepuon u wactora obpamenus. Jlnneiinas 1 https://m.edsoo.ru/PVRBIDTTH

" yTj10Basg CKOpPOCTHU



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

12

LleHTpOCTPEMUTENILHOE YCKOPEHUE

https://m.edso0.ru/O5LFGWEZY

13 Cuia. BekTop cuiibl

14 IIepBbiit 3ak0oH HproTOHA. https://m.edso0.ru/TADTURL3K

15 PaBHoOpelicTByrOIIAs crita

16 Bropoii 3akon HeroToHa. https://m.edso0.ru/5A28NGVEV

17 Pemenue 3agau Ha BTOpOi 3akoH HeroTOHA

18 Cynepno3unus Cui

19 Tpernii 3akon HeroToHa. https://m.edsoo.ru/XPFYG64RM

20 Pa3bop 3ana1 Ha IPHMCHEHNKE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
HrroToHa

21 Pemenwe 3a1a4 Ha MPUMEHEHHUE 3aKOHOB
Hprorona

22 Cua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

23 Pemerne sazar o Teme «Cina https://m.edso0.r/HMLIAMN12
YIIPYTOCTHY

24 JlaGopatopuas padora «Onpeneiere https://m.edso00.ru/T4APAJAFV1
YKECTKOCTH HPYKUHBI

25 Cuna tpenus https://m.edsoo.ru/BAWPRASI7

26 Pemenue 3amau mo reme «Cuiia TpeHUs» https://m.edsoo.ru/PJIDH2DCOT

27 Jlabopatopuaz pabora "Onpezeiere https://m.edsoo.ru/C56RD8KX8
Kod(purmenTa TpeHUs: CKOIbKEeHUs"

28 Peluierye 32124 110 TeMe "3akOHEI https://m.edsoo.ru/VT3T38KBU
Herorona. Cuna ynpyroctu. Cuna tpenus"
Cunia TSDKECTH M 3aKOH BCEMHPHOI'O

29 TATOTEHUA. Y CKOpeHue CBOOOIHOTO https://m.edsoo0.ru/MEETXGF6Q

naacHus



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q

30

VYpoxk-koHpepenuus "JIBrxeHue et
BOKPYT TPaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amaktuku"

https://m.edsoo.ru/BLGGQ9259

31

32

33

Pemtenue 3amau mo teme "Cuita TSHKECTH U
3aKOH BCEMUPHOIO TAroTeHus"

[lepBas kocMHUuecKasi CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBeCHE MaTepHAIBHOW TOYKH.
AGcomoTHO TBEpIOE Teslo. PaBHOBecHe
TBEPJIOTO TeNa ¢ 3aKPEIIEHHON OChIO
BparnieHuss. MomeHT cwiibl. LIeHTp TsbkecTr

https://m.edso0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

34

PaBHOBeCcHe MaTepHAIBHOW TOYKHU.
AbcoitoTHO TBEPI0E Teno. PaBHOBecue
TBEPAOIO TeJIA C 3aKPEIUIEHHON OCBIO
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH

https://m.edsoo.ru/GAMQWA4SLS

35

Pemtenue 3amay mo reme "MOMEHT CHIIBL.
Hentp TsikecTn"

https://m.edsoo0.ru/0QJSN205C

36

37

38

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMme "MexaHN4eCcKOe IBUKEHUE.
Bzanmoneiicrue ten"

KonTponbHas pabota mo Teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

Nmnynec Tena. Umnynse cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

https://m.edsoo.ru/8D7SUVX5J

https://m.edso00.ru/J1BOUJ2YG

https://m.edsoo.ru/7PI5SBWQD2

39

Pemenne 3ama4d no treme "3akoH
COXpaHEHHUs UMIysbca"

https://m.edsoo.ru/LQO6EH8F9



https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9

VYpoxk-koHpepenuus "PeakTuBHOE

40 | https://m.edsoo.ru/3UH32H4RL
JBIKEHUE B MIPUPOJIC U TEXHUKE

41 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/FCOHVOY XP
Pao

42 abOTa CHIBL TIKECTH, CHITHL YHPYToCTH 1 https://m.eds00.ru/Y4H20MDHI
CHUJIBI TPCHUS
Jlaboparopuas pabota «OnpeneneHue

S

43 PAbOTE CHIINL TPELTHL HIpH PaBioMEPHOM https://m.eds00.ru/609HFE1P8
JBKEHUH TeJjla M0 TOPU30HTAITILHON
MTOBEPXHOCTH»
C 5 I

44 BASD SHEPTHH 1 pAOOTRL LOTeHIHATLHA https://m.edsoo.ru/ZIFB7L5EF
JHEpPTruUs
K .T

45 HHemquKaiI JHEpTHA. LEOpeMa o https://m.edsoo.ru/WKXL7NXVR
KMHETHYECKON SHEPT U

46 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB
JIab S n

47 abopatopras pabota (I3yHeHHE saKoHa https://m.edso0.ru/0TVK8KJXB
COXPAHCHHUS SHEPTU
Koieb

48 OICDATEILHOC JIBIKCHHC 1 €ro https://m.edsoo.ru/SEQ3BHBZ3
XapaKTePUCTHKU
3aryxaroiue koneodanus. B e e

49 TYRAOTHAS ROICOAMICL BHHYACHHN https://m.eds00.ru/13ZKD2M12
KoJiebanus. Pe3onanc
M N .

50 ATCMATHHACCKHI 1 TPy HHHABH https://m.edsoo.ru/O71PZDM11
MasITHUKHU
VYpok-uccrnenoBanue «3aBUCUMOCTh

51 neproja KoneOaHuii OT KECTKOCTH https://m.edsoo.ru/BACAGR4KS
MIPYKUHBI U MAcChl Tpy3a»
IIpeBpamnienne >He

52 DEBPALIICHHE SHEPIHH TpH https://m.edsoo.ru/RPN7BU655

MEXaHUYECKHX KOJICOaHMSIX



https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655

53

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJIeOaHn i
OPY)KUHHOTO MasTHUKA»

https://m.edsoo.ru/FV1Y2NUGC

54

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpys3a, HOABCUHICHHOTO K HUTH, OT MAaCChbI
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

55

56

57

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koHnpepennus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teie. CeilcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

https://m.edsoo.ru/QHBQ3U5XV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

58

VYpok-uccnenosanue "Habmoaenue

3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

59

60

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

61

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
TeMme " MexaHndeckue KoieOauus u
BOJTHEI"

https://m.edsoo.ru/7YAJAV57M

62

63

Kontponbnas padota mo teme "
Mexannueckne Kojie0aHust U BOJIHBI"

MNosTopeHune. Cnna. 3aKoHbI HbloTOHA

https://m.edsoo.ru/ZVD7Z44\VVH



https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
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64 MNosTopeHue. Umnynbc. 3aKOH COXpaHeHUA 1
uMnynbea.
65 MNosTopeHue. dHeprma. 3aKoH COXpaHEeHUA 1
3Heprum.
66 KontponbHas padota mo teme " 3aKOHBI 1
coxXpaHeHUus"
67 MNosTopeHune. MexaHuyeckume KosiebaHun 1
68 MosTopeHue. BoaHbl 1
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 13




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

11

1.2

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iindaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3nUecKue ABJICHUS B IPUPOJIE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SIBICHUI

OINUCHIBaTh M3Y4YECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YSl (PU3MYECKHE BEIUYUHBI, IMPU OMNHMCAHUU IPABUIBHO
TPakTOBaTb  (U3NYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYUH,
0003HAaUYEeHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMHU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUS U ITPOLECCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 W3y4eHHBIX CBOHCTBA

(bl/ISI/II-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU




1.7

pemaTh pacuéTHbIE 3a7ayM (OMMparoIuecss Ha cuctemy u3 2 — 3
YPaBHEHMI), HCIOJB3Ysl 3aKOHbI U (OPMYJbI, CBSI3BIBAIOLINE
¢usnueckue BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJaud
3allUChIBaTh KPAaTKOE YCIOBME, BBIABIATH HEAOCTAIOLIUE WM
M30BITOYHBIC TAHHBIE, BEIOUPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
IUI peLIeHus, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

1.8

pacrio3HaBaTh IMpOOJEMBI, KOTOPbIE MOXXHO PELIUTh IIPU IIOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIICIOBAHMS], BBIIEIIATD
IIPOBEPSAEMOE IPEIIONI0KEHUE, OLIEHNBAaTh MPABUWIBHOCTH IOpPSIKA
IIPOBEJCHUSI HUCCIEJOBAaHMA, JeJaTh BbBIBOABL, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHHUI U OTIHITOB

1.9

1.10

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
(U3MUECKUX CBOMCTB TEJ: CAMOCTOSATEILHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUIA,
OTIpeieNisAs CcpelHee 3HAuYeHUEe H3MepseMOol BeTHuuHBI ((POKYCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

M3MepeHus (U3MepUTeNbHOro npudopa)

1.11

1.12

MIPOBOJIUTH HCCIIEI0OBAaHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: MIJITaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENILHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH DPE3YJIbTAThl
MOJIYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaATaM HCCICIOBAaHUA

NPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYUH:
IUIAaHUPOBaTh ~ WU3MEpEHHus,  coOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJIHATH WU3MEPEHHUs, CIEAys IPEIIOKEHHON
WHCTPYKIWHY, BBIYHUCIATH 3HAYCHHE BEJIMYHMHBI M AHAIW3UPOBATH
[IOJIyYEHHBIE PE3YJIBTATBl C YY4ETOM 3aJaHHOM IOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC
1a00paTOpPHBIM 000pyI0BaHHEM
pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJEIICH:

MarepuajgbHas TOYKAa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUYHBIN




1.15

HUCTOYHUK CBCTA, JIy4Y, TOHKAA JIMH3a, IJIAHCTapHasd MOACJIbL aTOMa,

HYKJIOHHAA MOZCJIb ATOMHOI'O sapa

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPONCTB C OMNOPOW Ha HX OINUCAHUS, UCIOJb3YS
3HaHHUA O CBOWCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMbIC

¢busnveckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBbI JJIsl IOCTPOCHUS U300paKeHUH B INIOCKOM

3epKajiec U COOMparoNIeH JINH3e

1.17

1.18

MPUBOAUTH TPUMEPHl (HAXOAUTh MHPOPMALUIO O TMPUMEPaAX)
MPAKTUYECKOTO0  HCMONb30BaHMS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HHM i1 oOecrieueHuss O€30MacCHOCTH TIpH
oOpamieHun ¢ npubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXpPAHEHUs 3J0pOBbS M COOJIOJAEHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKpYKaroUleil cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, cCaMOCTOATEIbHO (HOPMYIUPYs TOMCKOBBIN 3ampoc,
HaxOJUTh IYTH OMNPEICICHHUS JOCTOBEPHOCTH  IOJTYyYECHHOM
nH(pOpMalUM HAa OCHOBE MMEIOLIUXCS 3HAHUN M JIOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU BBHIMNOJHEHUM Y4YEOHBIX 3aJaHUA HAy4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COAep)KaHusl, CIIPaBOYHBIE
MaTepuaibl, pecypchl ceTd MHTepHeT; Bhaaerh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(MOPMAIIIH U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHbIE M YCTHBIE COOOILEHHUS Ha
OCHOBE HH(pOpPMAlMM M3 HECKOJBKHX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MyOJINYHO MPEJICTABIATh PE3yIbTaThl MPOEKTHON MU
HCCIIEAOBATEIILCKOM  NEATENIBHOCTH, IIPU  OTOM  I'PaMOTHO
WCIIONBb30BAaTh MW3YYEHHBIM IOHATUWHBIA ammapaT H3y4aeMoro
pa3znena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE IpE3CHTALUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB




1.21

MIPU BBITIOJTHEHUH y4eOHBIX MPOEKTOB U UCCIICAOBAHUM (PH3UUECKUX
IIPOLIECCOB pacIpelesIATh 00513aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIECIUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH  €ro, aJeKBATHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHUCTBHE, NPOSABIAS  T'OTOBHOCTH

paspemath KOHQIHKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbie 2I€MEHTHI COAepKAHUS
paszzena
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexannueckoe JBKeHHe. MatepuaiabHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTEITHFHOCTh MEXAaHUYECKOTO JIBHIKESHUS

8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE

HepaBHOMepHOE  mpsIMOJMHEITHOE  JBU)KCHHUE.
8.4 CpenHsass W MIHOBEHHash  CKOpPOCTh  Tela  IpH
HEPaBHOMEPHOM JABM)KEHUU

8.5 Yckopenue.  PaBHOyCKOpeHHOE — IPSIMOJHHEHHOE
' JBYOKEHUE

8.6 Cob6oanoe nagenue. Oneitel ["ammnes

PaBHOMepHOE ABMXKEHME 110 OKPYKHOCTH. [lepron n
8.7 yactoTa oOpamieHusi. JIuHelHas W yriioBas CKOPOCTH.
8 LleHTpOCTpEMUTENBEHOE YCKOPEHUE

8.8 [Tepssiit 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH Herotona

8.11 [TpyHIMI Cynepno3uIUK CHIl

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cuja TPEHHUs CKOJIbXKEHHUS, CHJa
' TPEHUS TIOKOSI, IPYTUE BUIIBI TPEHUS

814 Cuna TSKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS.
' YckopeHre cBOOOTHOTO TaIeHUS

315 [emwxenne mianer Bokpyr Connua. Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMOoCTh 1 meperpys3ku

816 PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO




PaBHOBecHe TBEPIOrO Tena ¢ 3aKPEIUIEHHOUW OCBIO

847 BpaieHus. MoMeHT cuiibl. LleHTp TshxecTu

8.18 Nmmynbe Tena. 3Menenne ummysbca. IMIyibe cuib

8.19 3aK0H COXpaHEHUsT UMITYJIbCa

8.20 PeaxktuBHOE NBUKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

8.9 PabGora cun Tspkectu, ynpyroctd, TpeHus. CBs3b

' SHEpPruu U paboThI
593 [loreHuuanbHas »SHeprusi Tena, MOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHunanbHast SHEPrUs CKATON NPYKUHBI
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPTUU

8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun
[IpakTuyeckune pabOTHI:
Omnpenenenue cpeHell CKOPOCTU CKOMbKEHUsI Opycka
WIM JIBIDKCHUS IapuKa 10 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenue ycKopeHus Tela Ipyu paBHOYCKOPEHHOM
JIBMKEHWH 110 HAKJIIOHHOM TIJTOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM  JBW)KCHHHM  0€3  HadaJIbHON
CKOpOCTH.
[TpoBepka THUIOTE3BI: €CIU IMPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHON CKOPOCTH MYTH OTHOCSITCS

8.27 KaKk psa HEYETHBIX YHCET, TO COOTBETCTBYIOIINE

MPOMEKYTKH BPEMEHH OJMHAKOBBI.
HCCJ’IC}IOB&HHG 3aBUCUMOCTHU CHUJIbI TPCHUA
CKOJNIbKEHUSI OT CHJIBI HOPMAJbHOTO JIaBIICHUS.
Omnpenenenne kodhPUIMEHTA TPEHUS CKOJIBKCHHS.
Omnpenenenne KECTKOCTU MpYyxkuHBL. OmnpeneneHue
paboThl CUJIBI TPEHHS] TPU PABHOMEPHOM JIBHIKEHUU
Teja Mo TOPU30HTATBHON oBepxHOCTH. OnpeaeneHue
paboThl CHUJIBI YNPYroCTH NpU NOAbEME TIpy3a C
UCIONIb30BAaHUEM HEMOABMXKHOTO M TMOABHXXHOTO

OJIOKOB




duzndeckue ABJICHUS B OprUpoac: MPUIIUBLI U OTJIMBBI,

8.28 nBwkeHne TuianeT CONHEYHOH CHCTEMbI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHHuecKkne yCTPOMCTBA: CHUIOMETP, JATYUKHU

IMOJIOKCHHS, paCCTOAHHA U YCKOPECHU A, PAKCTBL

MEXAHWYECKHUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarensHoe JIIBIDKCHUE. OcCHOBHEBIE
XapaKTePUCTHKU  KOJICOAHWIA: TMEpHoJ,, YacToTa,

aMIIINTyda

MaremaTuueckuii W TOPYKUHHBIA ~ MasTHUKH.
[IpeBpamenre  dHEPrud  NpU  KOJIEOATCIHHOM

JBHXXCHHUHN

3aryxarwoiue KojeOaHus. BoiHyXkaeHHbIE KoeOaHus.

Pe3onanc

Mexannueckue BoOJHBL. (CBOHCTBA MEXaHMYECKHUX
BoiH. lIpononbHbIEe M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckre BOIHBI B TBEPIOM TeIIE, CEHCMUYECKHE
BOJIHBI

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
WNHdpa3Byk U yIbTpa3ByK

[TpakTryeckue paboOTHI:

OnpeneneHue 4acToTbl M NepHOAa  KojeOaHHM
MaTEeMaTU4YeCKOro MasTHUKA.

OnpeneneHue 4acToTbl M MepHOAa  KojeOaHHH
MIPY>KUHHOI'O MasTHUKA

HccnenoBanue 3aBUCUMOCTH Hepuojia KosieOaHui
MIOABEIIEHHOIO K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Tepuoja KojeOaHui
IIPY’KHHHOTO MasTHHKa OT Maccel Irpysa. [IpoBepka
HE3aBUCHUMOCTH  Tepuoja  KojebaHWil  Tpy3a,
MTO/IBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
npyXuHbl.  V3MepeHne  ycKOpeHHs  CBOOOJHOTO

naJieHus




9.8

du3nueckue SBJICHUS B npupoac: BOCIPUATHUC 3BYKOB
KUBOTHBIMH, 3EMIICTPIACCHUC, celicMUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

12.8

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHUE
yJBTPa3ByKa B ObITY U TEXHUKE

Peakiuu cuHTe3a wm geneHus sxaep. McToyHUKH

sHeprun CosHIA U 3BE3]

12.9

12.10

12.11

12.12

SnepHas osHepretuka. JlelicTBUE PpaJIMOAKTHUBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha )XHUBBIC OpraHU3MblL

[TpakTyeckue paboOTHI:

HabmtoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.

HccenenoBanue TpEKOB: U3MEPEHUE SHEPTUU YaCTHULIBI
110 TOPMO3HOMY ITyTH (TI0 hoTorpadusm).

W3mepenue painoakTuBHOro poHa

dusnyeckue SABICHUS B IPUPOJAE: €CTECTBEHHBIN
PagOAKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
paZMOaKTUBHOE W3JIYy4YCHHE NPUPOIHBIX MHUHEPAJIOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIYYCHHMU Ha OpPraHU3M

YCJI0OBCKAa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOMN
CBSI3M U [TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil pomu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3HUYECKUX 3HAHWKA U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIecTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKpY)KAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSTUWHOIO ammapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U UCIOJIb30BAHHUE UX NI pelIeHHUs Y4eOHBIX 3a7ad;
yMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

BnageHnne ocHOBaMHM METOJOB HAY4YHOIO TO3HAHUS C Y4ETOM
coOuroIeHHs TTpaBUiI 0€30MacHOro TpyAa: HaOroeHue (pU3nIecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX HM3MEPEHUl (QHU3NUECKuX
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTtel ¢ Y4E€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OJKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduMKOB, YUUTBIBaTh IOIPEIIHOCTH, JI€JIaTh  BBIBOJABI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeNel
(MaTepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O $JIpa) U YMEHHE MPUMEHATh UX UL

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMeHue oObsACHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOMTH OOBSICHEHHE C OINOpOW Ha M3Y4YCHHBIE CBOMCTBA
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMmenue pemath pacu€THble 3a7auyu (Ha 6aze 2 — 3 ypaBHEHMI),
UCHOJb3ysd 3aKOHBl M (opMyinbl, CBs3bIBalOIIME (hu3HUecKue
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHUEC 3adayu,
BBISIBJIATH HEJIOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HeoOXoIuMBbIe 1715l €€ pelleHus, UCII0JIb30BaTh CIPABOYHbIE JJaHHbIE,
MIPOBOAUTH Pacu€Thl U OLIEHWBATH PEATUCTUYHOCTH IOJYYEHHOTO
3Ha4YCHHS (PU3NIECKON BEIMYNHBI; YMEHUE ONIPEACIIATh Pa3MEPHOCTh

(bl/ISI/IquKOI\/'I BCJIIMYHHEI, HO.IIy‘-ICHHOI\/'I IIpH pCHICHUUN 3aJa4n




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3UYECKUX SBJICHUH M HEOOXOAUMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NpPUOOpaMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 IOBEIEHHUS B OKPYKAIOLICH cpene; NOHUMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHUEM HWH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIy4eHHON HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypPy
(U3HUYECKOTO COJIePIKAHMSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
O ®U3UKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD JBHXKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JIBHKeHUEe. CpeaHsist ckopocTs. Dopmyiia ams
1.2 BBIYKCIICHUS CpeHEel ckopocTu: V = Sft
PaBHOMEpHOE NpsAMONIMHEHHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4yae paBHOMEPHOT'O IPSIMOJIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU MJIsi MPOEKIHMU CKOPOCTH, MPOEKLUU
NepeMeIeHus, IyTH, KOOPJMHATHI TPH pPAaBHOMEPHOM MPSIMOJMHEHHOM
JBMKEHUH
3aBUCUMOCTh KOOPJMHATBHI Tella OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOI'O
MPSIMOJINHEHHOTO JIBUKCHUSI:
2
S)= Vo, * 1+
2
@opMyInbl A NMPOEKLUUU TMEPEMEIICHUs, MPOEKIUNU CKOPOCTH U IMPOEKIUH
YCKOPEHHUS TP PABHOYCKOPEHHOM PSMOJIMHEHHOM JIBH)KEHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHsI, MPOEKIUU
CKOPOCTH, MPOEKLUHU IEepeMEeleHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKEHUN
CBobonnoe nanenue. @opMyIbl, OMHMCHIBAIOIIUE CBOOOIHOE MAICHUE Teja 0
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEIIBHO IMOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl MPOEKIUH YCKOPEHUs,




MPOEKIIUH CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TMaJeHHHM Teja II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BMKEHHS Tela MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmysa A BBIUUCICHHUSI CKOPOCTH Yepe3 paJnyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue UEHTPOCTPEMUTENBHOTO

1.6 yckopeHus. QopMyiia U1 BBIYMCICHUs YCKOPEHUS:
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
V= 1
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. ClokeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CHJIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F. 21 7 _Fl—>2
112 Tpenue nokos U TpeHue ckoibxkeHus. Gopmyia Uit BBIMUCICHUS MOLYJISI CUJIBI

TPCHUA CKOJILXXCHUA!




Hedbopmanus Tenma. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIpPYrou
nedpopmanuu (3axox ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaJeHHUS.
114 ®opmyna A BBIYMCICHUS CHIIBI TSDKECTU BOJIM3M moBepxHocTu 3emuu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nwmnynbe Tena — BekTopHas puznyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3menenne umiysnbsca. IMIynbC CUIIbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEIl:
1.16 p=mmU, +in,U, =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padota. @opmyria sl BHIYUCICHUS pa0OThI CHJIBI:
A=Fsooso
MexaHnveckasi MOITHOCTb:
1.17
v=4
I
Kunernueckas u noreHiuanbtas sHeprusi. Dopmyia asis BbIUUCICHUS
118 KMHETUYECKOMN dHEPruu:




Teopema o0 kuHeTHueckou sHeprun. Popmyra 1 BHIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHEprus:

E=E;+E ?
1.19 .
3aKoH coXpaHEeHHsI MeXaHH4ecKo# saHeprun. Gopmyra s 3aKoHa
COXPAaHCHHUS MEXaHWYECKOM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpareHne MexaHU4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINH 0s10ku. KII/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHure TBEPAOTO TENa.
dopmyna 7S BBIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'unpocraTuueckoe AaBlieHNE BHYTPH KUIKOCTH.
dopmyia I BEIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akon Apxumena. dopmyna IsI ONPEAESICHUS BBITATKUBAIONIEH CHIIBI,
1923 JeNCTBYIOIIEH Ha Te0, MOTPYXEHHOE B JKUIKOCTh WITH Ta3:

F_&m. =pgv




Ycaopue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOILIaBAHUC

1.24

Mexannueckue KoseOaHus. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJeOaHUH.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii UM INpYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruu npu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHHbie konebanus. Pezonanc

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe N IIOIICPECYHBIC BOJIHEIL. Z[J'II/IHa BOJIHBI 1

CKOPOCTb PacIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHed IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPYXUHBL; KO3(M(UIMEHTa TPEHUSI CKOJIbXEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH ABUXKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka MpH IBM)KEHUHU MO0 HAKJIOHHOM IUIOCKOCTH; 4acTOThl U
nepuoja KojieOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phbIyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ MOMOILBIO OBHXKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BbEMa MOTpyKEHHOMH
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAaCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmanuu Npy>KUHbI; YCKOPEHUs1 Opycka OT yria HakJIOHa HalpaBJIsIoIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUS pblUara

Dusuueckue A6JNEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B )KUBOM W HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, NMPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUary B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIPUSTHE
3BYKOB KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIlyHAMH, 3XO

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOpPEHUS, TUHAMOMETpP, MOJIIUIHUKYN, PAKEThl, pblYar, MOABMKHBIN U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIECTRA.
Kpucrannmmueckue u amopHbIe TETIa

55 JIBrxkenune dactull BemecTBa. CBA3b CKOPOCTHM JBM)KEHHMS YaCTULl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, muddy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe pacmimpeHue u cxxaTue

2.5 TeroBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGorta u Temnonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHE!N 3HEPTUH

2.7 Bunsl Teruonepenadn: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3Iy4YEHUE
HarpeBanne wu oxyaxnenue rten. KommuecTBo  TemwuioTel. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI YHEPIHMHM B TEIUIOBBIX IPOLECCAX. YPAaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne m koHaeHcauus. M3MeHeHWe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 UCHapeHus M KoHAeHcauuu. KumeHune KuakocTH. YaenbHas TemoTa

napoo6OpazoBanus: L = Q/m




2.11

Bnaxnocts Bo3yxa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHE BHYTPEHHEM OJHEPrUM IIpU

IUIABJICHUU U KpUCTaJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsI1 SHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAaHMs

toruBa: ( = Q/m

2.14

[Tpununs! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWIMH/PA; KOJIUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIieparypbl (PUKCHPOBAHHOMN
Macchbl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOT'O HArpeThIM LWJIMHIPOM, IIOCIE OIyCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIbHOW BIAKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI
IUIaBJieHus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpAaTypbl BOJABI IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUN XOJOIHOW U

ropﬂqeﬁ BOJIbI; IIpoLecCa UCIIapCHUA

Dusuueckue a6nenus 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallWIIJISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIBI B Npupoze, nznydenue ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHuE pOChl, TyMaHa, HHEesl, CHera

Texnuueckue  ycmpouicmea:  KalWUISAPbl, NPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, IaTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOIICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, TBUTATENb

BHYTPEHHETO CrOpaHUs




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

®dwusuka, 9 knacc/Iepeimkun U.M., I'yrauk E.M., UBanoB A.U., [TletpoBa M.A.,
Axuunonepnoe obmectBo «M3naarensctBo «lIpocsenienney; 2025

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

B.N.JIykamuk. CoopHuk 3aaa4 o ¢usuke. 7-9 knacc. M.: [Ipocsenienue.

®dusnka. OnopHbIe KOHCIIEKTHI U pazHOoypoBHeBbIe 3ananus 8 (E. A. Mapon) — Cn6.
00O «Bukropus mmoc», 2013

®dwusuka. Pabouas terpanb. 9 kiacc (aBropsl T. A. Xannanosa, H. K. XannaHoB),
Hpoda, 2013

. AunaxTrueckuit Matepuan no ¢pusuke as cpeaneit mkonsl (H. B. Cmupnos, U. b.
CmupaoBa) — Cno.

IkonpHas nura, Jlema, 2012. Tectsl no ¢usuke? 1o oueHs npocto! (M.M.
I'ensdrar, JI.A. Kupuk )- M.: MJIEKCA,2010

Hctopuuekue 0630psl B Kypce ¢pusuku cpeaaeii mkois! (B.M. /lykos)-M.:
IIpoceemienne

IJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCbHI

http://school-collection.edu.ru/collection EcTecTBeHHO-HaY4HBIC SKCIIEPUMEHTHI —
®usuka: Komneknus Poccuiickoro o01meo06pa3zoBaTeIbHOTO TOpTaia
http://experiment.edu.ru OTKpbITHIN KOIIeIK: DU3nKa

http://www.physics.ru D1eMeHTbI: TONMYISIPHBINA CaliT 0 HyHIaMEHTAIbHON HayKe
http://www. elementy. ru Beenenue B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru

BupTtyanbHblii MeToudYecKuil KaOuHeT yuuTesnsa Gpusuku u actponomuu: cait H.H.
I'omynunoM

http://www.gomulina.orc.ru BupTyanbsHslii pusmar-kiacc: 00IIEropoCKON caT
CapaTOBCKUX y4UTEIEH

http://www.fizmatklass.ru BupTtyanbHblii GOH1 €CTECTBEHHO-HAYYHBIX U HAyYHO-
TexHn4eckux 3¢ dexroB «pdexTuBHasT QUMK

http://www effects.ru I'azera «®usuka» M3narensckoro goma «IlepBoe ceHTSIOps»
http://fiz.1september.ru EcrecTBeHHO-Hay4Has 1mKona TOMCKOro MOJIUTEXHUYECKOTO
YHUBEpCUTETA

http://ens.tpu.ru 3anumarenbHas (U3MKa B BOIIpocax U OTBeTax: caiT B. Enbkuna
http://elkin52.narod.ru 3aouHas ecrecTBeHHO-Hay4yHas 1koia (KpacHospek):
yueOHbIe MaTepuaibl o GpU3uKe A NIKOJIbHUKOB http://www.zensh.ru 3aounas
¢u3nKo-mMaTeMaTuyeckas mkojaa TOMCKOTo rocy1apcTBEHHOIO YHUBEPCUTETA
http://ido.tsu.ru/schools/physmat 3aounas pusuko-Texuuueckas mkona npu MOTU
http://www.school.mipt.ru Unpopmatuka u ¢pusmuka: cat yuurens GU3NKU U
unpopmaruku 3.3. HlakypoBa

http://teach-shzz.narod.ru UHdbopmaLMoOHHbIE TEXHONOTMK B NpenoaaBaHnmn GUMKU:
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