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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUW K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (enepaibHON paboyel mporpaMmMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mnporpaMMmbl 10 (u3MKe HaAmpaBieHO Ha (HOPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alMI0 H3yYeHHUS
(U3UKM Ha JESITEIBLHOCTHOM OcHOBe. B mporpamme mo ¢u3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANlpeIMETHBIM pe3yJbTaTaM 00yUYeHUs, a TAKXKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o (pu3uke ycTaHaBIMBACT paclpe/eeHiue yaeOHOTO MaTepraina
1o rojam oOyueHus (1o Kiaccam), MpeayiaracT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3YUYEHUs] TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ MEIbI0 OKAa3aHUS METOAMYCCKOU
MOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
MIPEJIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEXAT B OCHOBE MPOLECCOB H
SBJICHUM, W3y4aeMbIX XWUMHUEH, OHWOJIOTHEH, acTpoHOMUEH u (PuU3nIeCcCKon
reorpagued, BHOCHUT BKJIAaJl B €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
npelocTaBisieT HaubOojee sCHble O00pa3lbl MPUMEHEHUs HAay4YHOro MeToAa
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnnHa W3 THaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE [Mperojiaraet OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOINIMMU E€CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

@ HayyHO OOBSCHSTH SBJICHUS;

@ OILICHUBATH U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

@ UVHTEpPIpPETUPOBAaTH  JIAHHBIE W HCIOJb30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA JIsl TOJTYyYEHHUS BHIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHOro mpenmera «®Dusmka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit ®enepanuu, peanu3yonmx
OCHOBHbIE  00I11€00pa30BaTEeNbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEeM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

eaun ndyyenus Gusnku:

@ 1pUOOpPETEHUE HHTEpeca W CTPEMIJIEHHS OOydYaromuxcsi K HayYHOMY
M3YUYCHHIO TPUPOAbI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CITOCOOHOCTE;

@ pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (hOPMUpPOBAHKE
MCCJIEI0BATENLCKOTO OTHOIIECHHUSI K OKPYXKAIOLUM SIBJICHUSM;

® GopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

® (dopmupoBaHue mpejacTaBiICHUN O poid (U3UKU ISl Pa3BUTUSA JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

@ pa3BUTHE  TMPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oynyuiei
npodecCHOHaNEHON ACSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, TOATOTOBKA K
JaybHeIeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTikeHue 3TUX Lened mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpazoBaHusl 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

@ 1puoOpeTeHue 3HaHUU O JUCKPETHOM CTPOCHHHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

@ 1puoOpeTeHue YMEHUI OMHUCHIBATh U OOBACHATH (PU3UUECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUK;

@ OCBOCHHME METOJIOB pEUICHUS [MPOCTEHIINX pacu€THhIX 3aJad4 ¢
HCIIO0JIb30BaHUEM buznuecknx MOJENe, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

@ pa3BUTHE YMEHHI HAOJIIOAaTh IPUPOJIHBIE SIBIICHUS U BBIMIOJIHATH OIBITHI,
nabopatopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

@ ocBoecHHE MpUEMOB paboThl ¢ HHPOpMaluen (HU3MIECKOTO COAEPIKaHMUS,
BKJIFOYAs MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OpMALINH;

@ 3HAKOMCTBO cO chepamu MPoheCCHOHAIBHOM JIEATCIbHOCTH, CBSI3aHHBIMH
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kinacce — 68 gacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B Henemio).



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



COILEPXAHUE OBYYEHUA
9 KITACC

Pa3znen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JaBWkeHME. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBuxxeHue. HepaBHOMepHOE MpsMoJIMHETHOE ABUKeHHE. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHHOe JBHkeHue. CBOOOIHOE
najenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. I[lepmon u yvacrora obOpareHus.
JIuneriHasg u yrioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

Ilepsbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHIUI CynEpHO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs CKOJIbKEHUS, Crjla
TPEHUS TIOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TIATOTEHUs. YCKOpEHUE CBOOOJHOIO
nafgeHus. Jlwxenue ruianer Bokpyr Connua. IlepBas kocmMuyeckas CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYkHU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmmynse tena. M3mMeHeHne umnyiibea. MIMIynbe cuiibpl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PeaKkTUBHOE IBUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TSKECTH, YHPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padotsl. [loTeHIManbHas 3HEprus Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHManbpHas 3Heprust CxKaTou npykuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHHU. 3aKOH COXPAHEHUS MEXaHHYECKOMN
SHEPIUH.

Jlemoncmpayuu.

1. HaGmoneHrne MexXaHW4ecKOro JBMKEHHS Tela OTHOCHUTENBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHME TyT€l M TPACKTOPUW ABUKEHUS OJHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKOpOCTH U yCKOPEHHUSI NPSIMOJIMHENHOTO JIBHKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOT'O JIBUKEHUS.

HabGmnronenue nBrxeHus Tejia no OKpyKHOCTH.

HabGnronenne MexaHM4ecKuX BJICHUI, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» 1npu €€ PABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCUTEIBHO KaOMHETa PU3UKH.

AN



7.

8.
9.

10.
1.
12.
13.
14.
15.
16.

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

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TET.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua umiysibca mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3oBanus SHEPrUM PU B3aUMOAECUCTBUN TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJIEHCTBUU.

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

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

Jlabopamophule padbomot u onvimel.

1.

10.

11.

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

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

Onpenenenue yCKOpPeHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM TUIOCKOCTH.

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

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

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

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

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

N3ydenne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA W BOJIHBI.

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

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



ImonepeyHbie  BOJNHBL. JlTMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHCHUS.
MexaHuuecKue BOJIHBI B TBEPJIOM Tele, CEHCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa W BbIcOTa TOHA. OTpakeHue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaGmomenue koneOGaHWW Ten MOJA JACHCTBHEM CHJIBI TSOKECTH W CHUIIBI
YIPYTOCTH.
HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
Pacnpoctpanenue npo0IbHBIX 1 MTOMEPEYHBIX BOJH (HA MOJIEIH).
HalGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTUYECKUH PE30OHAHC.
Jlabopamophule padbomot u onvimel.
1. OmpeneneHue dYacTOThl W IepuoAa KOJIEOAHUN MaTeMaTHYECKOIo

MasITHUKA.

AN O T

Onpenenenue 4acToThl U eprUoAa KojieOaHUN NPYKUHHOTO MasiTHUKA.
3. HccnepoBaHue 3aBUCHUMOCTH MEPHUOJIA KOJIEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasgTHUKA
OT MaccChl Tpy3a.
5. TlpoBepka HE3aBHUCHUMOCTH TepHO/ia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoJa  KoJjieOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. VI3MepeHue yCKOpEeHHUs: CBOOOHOTO IMaICHUS.
Pazgen 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE  TOJIE.  OJJIEKTPOMAarHuTHble  BOJHBIL.  CBOICTBa
ANEKTPOMArHuTHhIX BOAH. I[llkana »ieKTpoMarHuUTHBIX BOJH. Mcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMAarHUTHHIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimot.
1. M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBLHOIO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHUS.



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

IIpenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. [ICronp30BaHME TIOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyueir B gnuHze. OmnTuyeckas cucrtema QoTtoamnmnapara,
MHKpPOCKONIa M Teyeckoma. [7a3 Kak omnThdeckas cucrema. biam3opykocTe u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloToHa. Croxenwue
CIIEKTpaJbHBIX LBETOB. Jucnepcust cBera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

IIpenomnenue ceera.

OnrtuyecKkuii CBETOBO/I.

Xon myuel B coOuparoleu JInH3e.

X0 1y4el B pacCeuBaroLIeH JIMH3E.

[Tomyuenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

9. Ilpunnun neiictBus poroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Monens riaza.

11. Paznoxxenue 6eioro cBeTa B CHEKTP.

12. IlomyueHnue 0enoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamophule pabomot u onvimel.

1. WccnenoBaHne 3aBUCHMOCTH yTrila OTPAXKEHHUsI CBETOBOrO Jiydya OT yIJia
MaJICHUS.

© N kWD

N3ydenne xapakTepUCTUK U300paKeHUs TPEMETA B IIIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yria
naJieHus Ha TPaHUIE «BO3TYX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTUH3BI.

5. Omnpenenenne (OKYCHOTO PACCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoien
JIUH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
LIBETOBbIE (PUIIBTPBI.

Pa3nen 12. KBanTOBBIC SIBJICHHUS.

Omnwitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojens atoma bopa.

Wcnyckanue u noromieHue ceeta atoMmoM. KBauTel. JInHeyaThie CIEKTPHI.



PanunoaktuBHOCTE. Anbda, OeTa- U ramma-u3nydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopaenp artomHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpamieHus. [lepron nonypacmnana aTOMHBIX SIEP.

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

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

Hemoncmpauuu.

CrexTpbl U3Ty4eHUS U MOTJIOUIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.

Cnektp Bogopo/a.

Hab6nronenue Tpekos B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOMINX U3ITYUESHHI.

. Peructpanus uznydeHus npupogHbIX MUHEPAJIOB U MPOIYKTOB.

./Iaﬁopamopubte pabomul u onvimol.

1. HaOmtoeHre CIJIONIHBIX U TMHEHYAThIX CTIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-00001IAK NN MOAYIb.

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

[Ipy “3ydeHUM AAHHOTO MOJYJISI PEANIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JESATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCSA TOCTH)KEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, GOpMHpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIECIOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHHUSAMH OOBSICHATH (PU3MUECKHE

SN SR

ABJICHUSI, TPUMEHSA [OJYyYEHHbIC 3HAHWS, pelaTh 3aJayd, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMANBHO NEATEIBHOCTHBIM XapaKTep JAHHOIO pas3Jeiia peaau3yeTcs
32 cu€T TOro, 4YTOo OOYy4YaroIIuMecs BBIMOJHAIOT 3aJaHusl, B KOTOPHIX WM
IIpeuIaraeTcs:

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



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



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

N3ydenne ¢u3mkn Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HAIPABICHO

Ha JOCTHKCHUEC JIMYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHBIX O6paSOBaT€J'IBHBIX

pE3ybTaTOB.

B pesynbrare nzyuenus Gpu3nku Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus

y oOyyaromierocsi OyayT copMupoBaHbl CIEAYIONIME JIMYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMS

— TPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NUeCKON HAyKU;

— LIEHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJICHUH OOIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJIeM, CBS3aHHBIX C TMPAKTHYCCKUM TMPUMCHCHHEM
TOCTKEHUN (PU3UKH;

— OCO3HaHHE BAXKHOCTU MOPATBbHO-ITHUECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPUSITHE ICTETUUECKUX KadeCTB (U3UYECKONW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O NO3HAHMS:

— OCO3HAaHHWE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO HUHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BaKHEHIIEH COCTaBIIAIONICH
KYJIbTYPHI,

— pa3BUTHE HAy4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIIe0BATEIbCKON
NEeATEIIbHOCTH;
5) <¢opmupoBaHusi  KYJLTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO

0J1aroNnoJIy4ns:

— OCO3HaHUE IEHHOCTH Oe3omacHoro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBusl O€30MacHOr0 TMOBEJEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAITHUX yCIOBUSIX;

— c(opMHpPOBAHHOCTh HaBbIKa pedeKCUU, MPU3HAHHME CBOETO IpaBa Ha
OIIMOKY U TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



— aKTUBHOE YYacTHE B PCIICHUHM MPAaKTHYCCKHX 3aj1ad (B paMKaX CEMBH,
o0pa3oBaTeNbHOM  OpraHM3ali, TOpoJia, Kpas) TEXHOJOTUYECKON U
COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM YHCIE H (PU3HUISCKHUX
3HaHUM;

— MHTEPEC K MPAKTHICCKOMY M3YUSHHIO TTPOPECCH, CBA3AHHBIX ¢ (PU3HUKOIA;

7) 3K0JI0OrH4eCKOro BOCIIUTAHMSI:

— OpHEHTalYs Ha MPUMEHEHUE (PU3MYECKUX 3HAHUU JJIsl PElICHUs 3a7ad B
0o0JlacTh OKpYy’Karollel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOYHBIX MTOCTIEJICTBUI JIJII OKPYKAIOIIEH CPEbI;

— OCO3HaHHE TJIOOATBHOTO XapakTepa KOJOTHUYECKHX MPOoOJeM W MyTed UX
pelieHus;

8) aganTanum K U3MEHAIOUIUMCH YCJOBUSIM COLMAJILHOM M NMPHUPOAHON
cpenabl:

— TMOTPEOHOCTh BO B3aUMOJACHCTBUM TPU BBINOTHEHUU HWCCIEIOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaABICHHOCTU, OTKPBITOCTh OMNBITY W 3HAHUAM
JIPYTUX;

— T[IOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;
— 1noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE

dbopMyIMpoBaTh HACH, IOHATHS, THUIOTE3bl O (UIHUECKUX OOBEKTaxX U
SIBIICHUSX

— 0CO3HaHue Je(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
(11)76370:97

— IUJIAaHUPOBAHUE CBOETO Pa3BUTHSI B MPUOOPETEHUH HOBBIX (PU3UUECKHUX
3HAHUM;

— CTpeMJICHHE aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPUPOIBI, 00IIECTBA
Y SKOHOMHMKH, B TOM YHUCJIE C UCIOJIb30BAHNEM (PU3NYECKHUX 3HAHMIA;

— OILIEHKa CBOMX JECHCTBUM C YYETOM BIMSHMUSA Ha OKPYXKAIOLIYI Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MTOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B PE3YIbTATE OCBOCHHA IIPOrpaMMbl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOTI'O

oO1iero oopazoBanus y o0yyatoierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATUBHBIE  YHHMBEPCAJIbHbIE  y4eOHbIE  JIEUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornueckue 1eficTBUA:

BBISIBJIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK KJIAaCCHU(PUKAIIUNA, OCHOBAHHMSI JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTPUBAEMBIX (DaKTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISBJISITh TPUYUHHO-CIICJCTBEHHBIC CBS3W NPH W3YYCHUU (PU3HUYECKHUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCTIOJB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHUN, BBIIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKHUX BEJIMYHH,

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelIeHus y4eOHOW (Qu3nueckoin
3amaun (CpaBHEHHWE HECKOJIbKUX BapUAHTOB PEIICHMS, BBHIOOp Hamboiiee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

MCIIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN MHCTPYMEHT MTO3HAHNUS;
MPOBOJIUTH 110 CAMOCTOSITENIbBHO COCTABJIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(U3NYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIEA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

caMOoCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITa, HCCIICIOBAHUS;

NPOrHO3UPOBATh BO3MOXKHOE  JalbHeWIIee pa3BUTHE  (PU3HMUECKHX
IIPOLIECCOB, a TAaK)KE€ BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ unpopmaumeii:

MPUMEHATHh PA3JIMYHBIE METOJIbI, HHCTPYMEHTBI M 3alPOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WA JAaHHBIX C y4ETOM MPENIOKEHHOU Yy4eOHOU
bu3nyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTABICHUS
uHpOpMaAIIMM W WUIIOCTPUPOBATH peEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamMu, HHOU rpa@uKkoi U MX KOMOUHALIUSIMHU.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



® B XOJe OOCYXJeHUsi y4yeOHOro MaTepHuaya, pe3yJbTaTOB J1aOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOMl TEMBbI U
BBICKa3bIBaTh MJIEH, HALIEJIEHHbIE HA pEUICHUE 3aJaud U MOJJep>KaHue
01aroKeaTeaIbHOCTH OOIICHUS;

@ CONOCTABIIATH CBOM CYXJIEHHA C CYXICHUSMH JIPYyTUX Y4YaCTHHUKOB
auanora, oOOHapy>KMBaTh pa3iNyune U CXOJCTBO MO3UIINN;

@ BbHIpAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;

@ 1 yOIMYHO MPECTABIATH PE3YJbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

@ [OHMMAaTh W  HUCHOJb30BaTh  MpEUMyIlIecTBA  KOMAHIHOM  H
WHIUBUIYAIbHOM pabOThl MpU PELIEHUHM KOHKPETHOW (pU3HMUECKOM
POOJIEMBI;

@ I[IPUHUMATh LIEJIM COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JOCTHKEHHUIO: pACIpeAesaTh poJid, OOCYXAaTb IPOLECChl U
pe3ynbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

@ BLINOIHATH CBOIO YaCTh pabOThI, JOCTUTAsl KAUECTBEHHOTO pe3yJibTaTa Io
CBOEMY HAIIPABJICHUIO W KOOPAHWHHUPYS CBOM JEHUCTBHUS C JPYTUMHU
YJIeHaMU KOMAaH/Ibl;

@ OICHMBATh KAYECTBO CBOEr0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENLHO C(POPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzanus:

@ BLUIBIATH POOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYaIHUsIX, TPEOyIOUUX
ISt pereHus: GU3nuecKux 3HaHUM;

@ OpPHCHTHPOBATHCA B  PA3IUYHBIX TMOAXOJaX TMPUHATHS  PEIICHHUM
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

@ CaMOCTOSITEIIbHO COCTABIISTh aJITOPUTM pElIeHUs (PU3NUECKON 3a]1auul WK
IlaHa HCCICAOBAHMUSA C YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaracMbie BAPUAHTHI PEIICHUH;

@ /1c/1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

@ /1aBaTh AJICKBATHYIO OLIEHKY CUTYyalluu U MpeJjiararh rjiaH e€ n3MEeHEHNUS,

@ OOBICHATH TPUYHMHBI  JIOCTMXKCHHUS  (HEAOCTWIKEHHWS) Ppe3yJIbTaToB
NS TENbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

@ BHOCUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIE B XOJ BBITIOJIHCHHUS
(GU3NYECKOTO HWCCJICNIOBaHMS WM TPOEKTa) HAa OCHOBE HOBBIX



OOCTOATENIbCTB, M3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

@ OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

@ CTaBUTH ce0s Ha MECTO JIPYroro 4yesjoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIroro;

@ I[IpU3HAaBaTh CBOE MPaBO Ha OIIMOKY MPHU PEIIeHUH (PU3HYECKUX 3a7a4d WIn
B YTBEPKICHHUX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koH1y oOyuenus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

@ UCIIOJIb30BaTh IMOHATUSA: CHCTEMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIBHOCTh MEXAHUYECKOIO NBMXKECHHS, AehopMarius
(ynmpyrasi, mjacTtuuyeckasi), TPEHUE, LEHTPOCTPEMHUTENIBHOE YCKOPEHUE,
HEBECOMOCTh M IMEperpy3ku, UEHTP TSKECTHU, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, HMH(Pa3ByK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1albHO30PKOCTD,
CHEKTpPbl UCIYCKaHUs U MOTrJouIeHus, anbda, 6eTa- U raMMa-u3aydeHus,
M30TOIBI, SI/ICPHAS] DHEPTETHKA;

@ pa3nuyaTh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOIHOE
NIJICHUE TEJI, PABHOMEPHOE JIBMIKEHHE 110 OKPY’KHOCTH, B3aUMOJICHCTBHE
TE€J, PEaKTUBHOE JBUXKEHHUE, KoJieOaTelbHOE NIBH)KEHHE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYKa, NPSIMOJIMHEWHOE PacIpOCTPAaHEHUE, OTPAKEHUE WU NPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IoKEHUE OEJIoro CBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS] CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JMHEHYATOro CIIEKTpPa
U3JIyYEHHsI) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBIICHUE;

@ pacno3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3UYECKHX SIBJICHUH B
OKpy»XaroleM Mupe (B TOM 4YHcie (pU3nyYecKue SBICHHUS B TMPUPOJIE:
MPWINBBI U OTJUBBI, ABMKEHUE MIaHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKUE BOJHBI, I[yHaMH, D3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYECKOe IEHCTBUE BHIUMOIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIYyYCHHUH, €CTEeCTBEHHBIN
panvoaKTUBHBIM (POH, KOCMHUYECKHE Jy4yH, PaAHMOAaKTUBHOE H3ITydeHHE



NPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IYyYEHUH Ha
OpPraHM3M YeJIOBEKa), NPU 3TOM IEPEBOJAUTH IMPAKTUUYECKYIO 33Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUUECKUX
SIBIICHUIA;

@ OIUCHIBaTh U3yUEHHBIE CBOMCTBA TeN U (PU3NUYECKHUE SIBICHUSA, UCIIOIB3YS
¢u3nyeckue BETUYMHBI (CpeHSs W MTHOBEHHAs CKOPOCTb Teja IpHU
HEPaBHOMEPHOM JIBMDKCHHH, YCKOpEHHUE, MepeMelleHue, MyTh, YriioBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TAJCHMs, BEC Tela, HUMIYJbC Tejla, HMITYJIbC CHJIB,
MeXxaHW4yeckas paboTa M MOILHOCTb, IOTEHUHUAIbHAs JHEPrUs Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS DHEPrUsl CHKATOU
NPYKUHBI, KHUHETHYECKas SHEpPrusi, IOJIHAg MeEXaHU4YecKass >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IIOKA3aTellb MPEJOMIICHHS CPEJbl), IPU ONHCAaHUU
MPaBUIBHO TPAKTOBAaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U €IUHULIBl (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYMH;

@ XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
NPUHIUI CYNEPIO3ULIMH CHJI, IPUHIUI OTHOCUTEIbHOCTH [ amuiies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
IpHU SIICPHBIX PEaKUUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

® OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA Teld, B TOM 4YHCIE U B
KOHTEKCTE CHTyallui INPaKTUKOOPHUEHTHPOBAHHOI'O XApPaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHUECKUX
1aroB C ONOpod Ha 2—3 HU3yYEHHBIX CBOMCTBAa (PU3NYECKUX SIBJIICHUU,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

@ peumath pacu€THele 3ajaud  (omuparommecss Ha cucTeMy U3 2-3
ypaBHEHUI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 33JauM 3alHUChIBaThb KpPAaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHbIC JaHHbIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl pELICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTrO 3HAuYeHUA (U3HUECKOU
BEJIMYHMHBIL;

@ pacro3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MpPH TOMOIIU
(bu3NYEeCKUX METOJIOB, MCIIONb3Yys OMHCAHWE HCCIIECIOBAHMS, BBIIEIATH



IpOBEPSiEMOE  TPEIOJOKEHUE, OIEHUBATh NPABHIBHOCTH IOpPSIKA
MPOBENICHUS]  UCCIIEOBAaHUS, JIeaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUN WU
¢bu3nyecKkux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIBIX KOJI€OaHUM, MPSIMOJIMHEHMHOE PaCIpPOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHUs NpeaMeTa B coOuparoliei
JUH3€, HAOJIOJIEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJjbTaThl,
(bopMyIUpPOBATh BHIBOIBI;

MPOBOANTH TMPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpelHee 3HaueHUe U3MepsAeMOl BeNIMYMHBI ((OKYCHOE pacCTOsSHUE
cobuparomeit JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpeHUs
(M3MepUTENBHOTO MPUOOpPA);

MPOBOJUTh MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCTIONb30BAaHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHHU
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoia
KoJie0aHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yriia OTpaKE€HUs CBETa OT yIJia MaJeHus U yrija MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBaTh HCCIEAOBAaHUE, CaMOCTOSITEIbHO CcOOUpaTh
YCTaHOBKY, (pUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3NYecKUX BEIMYMH B BHUE TaOMUIl W TpaduKOB, JeNaTh BHIBOJBI IO
pe3yibTaTaM HCCIIeIOBAHUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOPOCTh M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], XKECTKOCTh MPYKUHBI, KOADPUITHEHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas padboTa M MOUIHOCTb, 4acToTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro W TPYKMHHOTO MAasiTHUKOB,
ONTHYECKas CWiIa CcOOMparollel JIMH3bL, PaJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIMOJIHITh U3MEPEHMUSI, CIIeAys MPEUI0KEHHON MHCTPYKLMH, BBIYMCIATH
3HAYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTYUYEHHBIC PE3YJIBTATHI C YIETOM
3aJIaHHOM NOTPEIIHOCTH U3MEPEHHUIA;

coOJTI01aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM
o0opyT0BaHUEM;



@ pa3iIuyaThb OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuabHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa;

@ XapaKTepHW30BaTh NPHUHIMIBI JCHCTBUS W3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha UX omnucaHus (B TOM YMHCIIE:
CIOUAOMETP, JATYUKU TOJOXKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TEpHUCKOM, QoToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUH UM  HEOOXOauMbIe (PU3MUYECKUe
3aKOHOMEPHOCTH;

@ VCIOJIb30BaTh CXEMbI U CXEMAaTHYHbIC PUCYHKH W3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB
OpU pPELIEHUH Yy4eOHO-MPAKTHUUECKUX 3a/ay, ONTHYECKHUE CXEMBbl s
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparouiei JIMH3E;

@ [pUBOAUTH MNpuUMepbl  (HaXOoAWUTh  HHPOpPMALMIO O  IPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 11 oOecrieueHns 0€30MacHOCTH TP OOpaIeHnu ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOJIOACHUSA
HOPM IKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEH cpejie;

@ OCYIICCTBISATH TOWCK HMHPOpMAIMK (PUINIECKOTO COACpXKaHUSI B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

@ UCIOIb30BaTh MPH BBHIMOJHEHNH YYE€OHBIX 33aJaHUIl HAYYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMsS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceti VIHTepHET, BiafeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

@ C03/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpPMAIIMU U3 HECKOJbKUX HCTOYHHKOB (DPU3MUYECKOTO COJNEpIKaHus,
nyOJIMYHO TPEACTABIATh PE3yIbTaThl IPOSKTHOM MIIM UCCIEI0BATENbCKON
JEeSTENbHOCTH, TMPU OTOM TPAaMOTHO  MCIOJB30BaTh  W3YYCHHBIN
MOHATUWHBIA ammapar HM3y4yaeMoro pasfena (PU3MKM U COMpPOBOXKIAThH
BBICTYIUICHHE TpEe3eHTanueil ¢ yd€ToM o0coOeHHOCTEeW ayAuTOpHUu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC

KoaunuyecTBO 4acoB
Ne HaumenoBanue

n/  pasiesioB U TeM Becer  KouTpoJibh IpakTHyeck
n MPOrpamMMbl 0 ble padoThI ue padoTsl
Pa3gen 1. Mexanunueckue siBJIeHUSA
Mexanuueckoe
BIDKEHUE U
I 10 1
CIIOCOOEI €70
OIHMCaHUI
BsaumopeiictBue
1.2 A 20 1 3
Tel
3aK0OHEI
1.3 10 3
COXpaHEeHUs
Wroro no pazneny 40
Pa3znea 2. MexaHH4YecKHe KOJI€0AHUA U BOJTHLI
Mexannueckue
2.1 7 3
KoJIeOaHus
Mexannueckue
2.2 8 1 3
BOJIHBI. 3BYK
Hroro no pasaeny 15
Pa3jien 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJTHBI
DJIEKTPOMAarHuTH
0€ IoJIE U
3.1 6 2
AJIEKTPOMArHUTH
bI€ BOJIHBI
Hroro no pazneny 6
Pa3znea 4. CBeToBbIC IBJIEHUSA
3aK0oHEBI
4.1 pacrpocTpaHeHUs 6 2
CBETa
JInH3EI 1
4.2 OIITUYECKUE 6 3
puOOpbI
Pazmoxenne
4.3 0eJIoro cBeTa B 3 2
CIIEKTP
Uroro no pazaeny 15

Pa3pen 5. KBaHTOBLIE SIBJIEHUSA

Hcnyckanue n
5.1 MOTJIOIIEHNE 4 1
CBETa aTOMOM

5.2 Crtpoenue 6 1

DJIEeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTtejibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4
ab

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
a6

bubnuoreka [JOK
https://m.edsoo.ru/7f41a4
ab

bubnnoreka [IOK
https://m.edsoo.ru/7f41a4
ab

butmmoreka [{OK

https://m.edsoo.ru/7f41a4
ab

bubnuoreka [JOK

https://m.edsoo.ru/7f41a4
ab

butmmoreka [{OK
https://m.edsoo.ru/7f41a4
ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab

Bbubnuoreka [JOK

https://m.edsoo.ru/7f41a4
ab

bu6mmorexa [IOK



https://m.edsoo.ru/7f41a4

aTOMHOTO si/ipa

a6
SInepubie bu6nuoreka [JOK
53 7 1 1 https://m.edsoo.ru/7f41a4
peakuuu a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bH0-000011a101IM I MOYJIb
IloBTOpEHuE U
00o0meHne bu6mmorexa [IOK
6.1 CoJepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca pusuku 3a a6
7-9 xnacc
Htoro no pazaeny 9
OBILIEE
KOJIMYECTBO
YACOB I10 102 3 27
[TPOI'PAMME

20



ITOYPOYHOE INIAHUPOBAHUME
9 KUIIACC

Ne

n/
n

KoanuyecTBO 4acoB
KonTpoas
HbIE
padoTbI

Tema ypoka Bce
ro

MexaHu4deckoe
JIBHYKCHHE.
MarepuanbHas
TOYKa

Cucrema

oTCcUeTa.
OTHOCHUTENIHLHOCT 1
b MCXAaHUYCCKOTI'O
JBYKEHUS

PaBHOMEpHOE
MIPSIMOJIMHENHOE 1
JIBYKEHUE

HepaBaomepnoe
MIPSAMOJIMHENHOE
JIBUKEHHUE.
Cpennsis u
MIHOBEHHasI
CKOPOCTb

[Ipamonunennoe
PaBHOYCKOPEHHO
€ IBUJKEHHUE.
VYckopenue

CxopocTb
PSIMOJIMHEHHOT O
PaBHOYCKOPEHHO 1
TO JBUKECHHUSL.

I'padux ckopocTu

JlaGopatopHas

paborta

"Onpenenenue
YCKOpEHHUs Tella

npu 1
PaBHOYCKOPEHHO

M JBWKCHUU T10
HaKJIOHHOU

IJI0OCKOCTH"

CBobomHOE

najacHue Tel. 1
Onpitel ["annnes

IIpakTHuec
KHe
padoTsI

Jara
H3y4eH
us

DJIEeKTPOHHbBIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0ad474

bu6mmoreka [{IOK

https://m.edsoo.ru/ff
0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ad8d4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
O0adbl8




10

11

12

13

14

15

16

17

18

19

20

21

PaBHOMepHOE
JIBUKCHHE I10
OKPYHOCTH.
[Tepuon u
yacToTa
oOpareHusl.
JIuneiinas u
yrjoBas
CKOpOCTH

Lentpoctpemure
JBHOE YCKOPEHHE

[TepBslii 3aK0H
HproroHa.
Bekrop cumnbl

Bropoii 3akoH
HeroToHa.
PaBHOEliCTBYIO
niasi cuia

Tpetuii 3akoH
Hrrotona.
Cynepno3unus
CHII

Pemenue 3amau
Ha MIPUMEHEHNE
3aKOHOB
Hrrotona

Cuna ynpyrocTtu.
3akoH I'yka

Pemenue 3amau
o teme «Crta
YOPYTOCTH»

JlabopaTopHas
paborta
«Onpenenenue
KECTKOCTHU
TPY>KUHBD)

Cuna TpeHus

Pemenue 3amau
o teMe «Cuna
TPEHUSD»

JlaboparopHas
pabora
"Onpenenenue
KoddunmeHTa
TpEeHUS
CKOJIbKEeHHS"

Pemenue 3agau
1o TeMe "3aKOHBI

22

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0ael76

bubmuoreka [JOK

https://m.edsoo.ru/ff
0ae612

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ae72a

bu6mmoreka [JOK

https://m.edsoo.ru/ff
0ae982

bu6moreka [IOK
https://m.edsoo.ru/ff
Oaebb6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaeca2

bu6mmorexa [JOK
https://m.edsoo.ru/ff
Oaee28

but6mmoreka [IOK
https://m.edsoo.ru/ff
0af738

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oafa26

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
Oaf8be

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




22

23

24

25

26

27

Herorona. Cuia
ynpyroctu. Cuna
TpeHus"

Cuna TSKeCTH U
3aK0H
BCEMHUPHOTO
TATOTCHHUSI.
Yckopenue
CBOOOHOTO
najcHus

Ypok-
KOH(EPCHIIHS

" JIBMKEHHUE TEII
BOKpYT
TPaBUTAITMOHHOTO
HEeHTpa
(Conneunas
cucTemMa).
lanaxktukn"

Pemenue 3agau
o teme "Cuna
TSODKECTH U 3aKOH
BCEMHPHOT'O
TAaroreHus"

[TepBas
KOCMHYECKas
CKOPOCTb.
Hepecomocth u
Teperpy3Ku

PaBHOBecue
MaTepuaIbHOU
TOYKH.
AOGCOIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPOrO TeJa C
3aKpEIUIEHHON
OCBIO BpallCHUs.
MOMEHT CUIIBL.
LenTp TsxecTn

PaBHOBecue
MaTepHAIbHOW
TOYKH.
AOGCOIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOrO TeJa C
3aKpEIUIEHHON
OCBIO BpallCHUs.
MOMEHT CUJIBL.
LenTp TsxecTn

23

0Oafb&e

bubmuoreka [JOK
https://m.edsoo.ru/ff
0af044

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0af5f8

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
0af33c

bu6moreka [JOK

https://m.edsoo.ru/ff
Oafe36



28

29

30

31

32

33

34

35

36

Pemenue 3amau
110 TEME
"MOMEHT CHJIBI.
Hentp TsixecTn"

ITonroroBka K
KOHTPOJIBHOU
pabore 1o Teme
"MexaHndeckoe
JIBUKCHHE.
BzaumonetictBue
Ten"

KoHntpoibHas
pabora 1o Teme
"MexaHu4eckoe
JIBUKCHHE.
Bzaumopeiicteue

n

TCII

HNmnynse Tena.
NMirynec cuisl.
3aKoH
COXpaHEHUs
HMMITYJIbCA.
Yupyroe u
HEYIpyroe
B3aUMOJCHCTBHE
Pemenue 3amau
1o Teme "3aKoH
COXpaHEHUs
uMImyJibca"
Ypok-
KOH(epeHIIHs
"PeakTBHOE
JIBHKCHHC B
TpUpoJIe U
TeXHUKe"
Mexanuueckas
paborta u
MOIITHOCTD

Pa6oTta cuibl
TSKECTH, CHJIIBI
yIPYTOCTH U
CWJIBI TPEHUS

JlaGopatopHas
pabora
«Onpenenenune
pabOTHI CHITBI
TPEHUS TPH
pPaBHOMEPHOM
JIBIDKEHUH Tella
o
TOPU30HTAIIbHOU

24

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b02b4

bu6mmoreka [JOK

https://m.edsoo.ru/ff
0b0408

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0b06ec

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0b07fa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b096¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0ag4

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b0db8




37

38

39

40

41

42

43

44

45

46

TIOBCPXHOCTU»

CBs13b DHEPrUM U
paboTHI.
[loTrennunansHas
SHEPTHs

Kunernueckas
SHEprus.
Teopema o
KUHETHYECKOU
SHEPTUH

3aKkoH
COXPaHCHHUS
DHEpPIruu B
MEXaHHKE

JlabopaTopHas
paborta
«3yuenne
3aKOHa
COXpaHEHHUS
SHEPTUI

KoneobarensHoe
JIBIJKEHUE U €ro
XapaKTePUCTHKHU

3aryxaromue
KoJIcOaHHs.
Brinyxnennsie
KoJIcOaHHS.
Pe3onanc

MaremaTuueckui
U IPYKUHHBINA
MasTHUKH
Ypok-
HCCIICAOBAHUE
«3aBUCUMOCTh
nepuoja
KOJIEOAHHH OT
JKECTKOCTHU
NPY>KUHBI U
MaccChl Tpy3a»
[IpeBpamienue
SHEPIruu Nnpu
MCXaHHYCCKUX
KOJIEOQHUSIX

JlabopaTopHas
paborta
«Onpenenenue
YaCTOThI U
nepuoaa
KoJieOaHuit
MIPY>KMHHOTO
MasITHUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0c32

bubmuoreka [IOK
https://m.edsoo.ru/ff
0Obl2fe

bu6nmorexa [JOK
https://m.edsoo.ru/ff
0b1858

bu6mmoreka [OK

https://m.edsoo.ru/ff
0b2010

bu6mmoreka [{OK

https://m.edsoo.ru/ff
0b197a

bu6mmoreka [JOK

https://m.edsoo.ru/ff
Oblaec



47

48

49

50

51

52

53

54

JlaGopatopHas

pabora

«IIpoBepka
HE3aBHUCUMOCTH
rnepuojaa 1
KoJieOaHu# Tpy3a,
MOJIBELLIEHHOTO K

HUTH, OT MacChl

rpy3a»

MexaHnuueckue

BostHbL. CBOlicTBa
MEXaHHYECKUX

BOJIH. 1
[IpononbHBIE U
MOTIEPEUHbIE

BOJIHEI

Ypok-

KOH(EPCHIIHS
"MexaHn4ecKne

BOJIHBI B TBEPJIOM 1
Tene.

CelicMU4YecKHe

BOJIHEI"

3BYK.
Pacnipoctpanenue
U OTpaKeHue
3ByKa

Ypok-
HCClIeIOBaHNe
"HabOmonenue
3aBUCUMOCTHU
BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKoOCTB 3BYyKa
Y BBICOTA TOHA.
AKyCTHYECKUI
pe30HaHC
Ypok-
KOH(epeHIus
"VnpTpa3Byk u
nH(ppa3ByK B
pupoae u
TexHUKe"
[ToaroroBka k
KOHTPOJIBHOU
pabore 1o Teme
"3aKOHBI
COXPAHEHUS.
Mexanuueckue
KojeOaHus U
BOJIHBI"

26

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0b197a

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b21fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0b23ca

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
0b2510




55

56

57

58

59

60

61

62

63

KonTponsnas
pabora 1o Teme
"3aKOHBI
COXpaHEHHS.
MexaHuueckue
KoJIcOaHMS U
BOJIHEI"

SHGKTpOMaFHI/ITH
o€ IoJe.
SHGKTpOMaFHI/ITH
bIC BOJIHBI

CaoiicTBa
AJIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(DepeHIus
"[IIkana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanne
ANEKTPOMArHUTH
BIX BOJIH JJIS
COTOBOM cBsI3H"
Ypok-
HCCIEIOBaHNE
"N3yueHue
CBOMCTB
ANEKTPOMArHUTH
BIX BOJIH C
IIOMOIIILIO
MOOMIJILHOTO
tenedona"

Pemenue 3amau
Ha oTpeieTIeHre
YacCTOTHI U JITUHEI
AJIEKTPOMATrHUTH
OM BOJTHBI

ONEeKTPOMarHuTH
as mpupoja
ceeta. CKOpOCTb
cBera. BonHOBBIE
CBOMCTBA CBETA

Hcrtounuku
CBeTa.
[Ipamonunennoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUs
Connua u JlyHst
3aKOH OTpaKEHUS

CBeTa. 3epkaina.
Pemenue 3agau

27

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b2c6e

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0b31d0

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
0b3658

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b38c4




64

65

66

67

68

69

70

71

Ha IIPUMCHCHUC
3aKOHa
OTpaXCHUA CBCTA

[Ipenomnenue
CBeTa. 3aKOH
IPEIOMIICHUS
CBETa

ITonxHoe
BHYTpPEHHEE
OTpa’KEHUE CBETA.
Hcnonp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpaXEHUS B
OINTHYECKHUX
CBETOBOJIaX

JlaGopatopHas
paborta
"UccnemoBanue
3aBUCHMOCTH
yria
IPEJIOMJICHUS
CBETOBOTO JTy4a
OT yTJIa MajJIeHus
Ha TpaHUIle
"BO3yX-CTEKJIO
Ypok-
KOoH(pepeHIHs
"Ucnons30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpaKCHHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHH
ast CBsI3b"

nn

JIuH3eL.
OnrTuyeckasa cuia
JIAH3BI

[TocTpoenue
M300paKeHHi B
JIMH3aX

JlaGoparopHas
paboTta
"Onpenenenue
(hoxycHOro
paccTosHUS U
ONTUYECKOUN
CHJTBI
coOuparoren
JTUH3H"

Ypok-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ob3aea

bu6moreka [JOK
https://m.edsoo.ru/ff

0b3c5c¢

bu6mmoreka [{JOK

https://m.edsoo.ru/ff
0b3f2¢

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0b444a

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

0b4206

bubmuoreka [JOK



72

73

74

75

76

77

78

79

KOH(epeHIHs
"Onruueckue
JMH30BBIC
ipuOopsb!"
I'ma3 xak
onTHYECKast
cucTtema. 3peHue
Ypok-
KOH(DepeHIus
"JleheKThl
3penus. Kak
COXpaHUTh
3peHue"

Paznoxenne
Oenoro ceera B
criekTp. OnbITHI
Hrrotona.
Crnoxenue
CIEKTPaJIbHBIX
LIBETOB.
Hucnepcus ceera

JlaGopatopHas
pabota "OnbIThI
10 Pa3JI0KEHUIO
Oeroro cBeTa B
CHEKTp U
BOCTIPUSITUIO
L[BETa MIPEIMETOB
MIPU UX
HAOJIIOICHUNA
yepes3 1IBETOBbIE
¢buabTphl"
YPOK-IIPaKTUKYM
"BonHoBBIE
CBOWCTBA CBeTA!
TICTICPCHSI,
uHTEephepeHIUsL
u nudpakuus”
OnbITHI
Pesepdopna u
TUTaHeTapHAas
MOJIeJIb aTOMa

[Tocrynate! bopa.
Mopens atoma
bopa
Hcnyckanue n
MOTJIOLIEHHE
CBETa aTOMOM.
KBaHTHI.
Jluneituatsie
CIIEKTPBI
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https://m.edsoo.ru/ff
0OcOa7e

bu6mmoreka [JOK

https://m.edsoo.ru/ff
0b4684

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c0f4c

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
0cOe2a

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0cl12a8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocl44c
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YPOK-IIPAKTUKYM
"HabOmronexnue
CIIEKTPOB
HCITyCKaHHS"

PagnoakTuBHOCTE
" €€ BUJIBI

Ctpoenue
aTOMHOTO s1/1pa.
Hyxnonnas
MOJIETb

PannoakTuBHEIC
MPEBPAILICHUS.
M3oTtonbl
Pemenue 3amau
110 TEME:
"PagnoaKTUBHBIE
npespanieHus"
[Tepuon
noxypacnajna
Ypok-
KOH(epeHIIHS
"PanoaKTUBHEIE
M3IIyYCHUS B
npupoze,
MEIUIIAHE,
TexXHHuKe"
Snepnbie
peakiuu. 3aKOHbI
COXpaHEHUS
3aps/I0BOTO U
MacCOBOT'0 YHCE

DHeprus CBs3u
ATOMHBIX SIZIEP.
CBsi3b MaccChl U
SHEPTUH

Pemenue 3amau
110 TeMe
"SAnepHbie
peakuun"
Peaxnuu cuaTe3a
U JICNICHUS siAep.
UcTounukn
sHeprun CosHua
M 3BE3]

Ypok-
KOH(epeHIHs
"Snepuas
SHEPreTHKa.
JewcTBus
PaAOAKTUBHBIX

30

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c1550

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cl672

bu6mmoreka [JOK

https://m.edsoo.ru/ff
Ocl8ac

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff
Oclal4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oclb4da

bubmuoreka [IOK
https://m.edsoo.ru/ff
0c2126

bubmuoreka [JOK

https://m.edsoo.ru/ff
0Oclc58

bu6mmoreka [IOK

https://m.edsoo.ru/ff
Ocld7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocle88
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93

94

95

96

97

U3JIy4eHUH Ha
YKUBBIE
OpraHus3msl"

IloaroroBka K
KOHTPOJIBHOM
paboTe mo Teme
"D1IeKTpOMarHuT
HOE TMOoJI€.
DNeKTpOMaraHuTH
bI€ BOJIHBI.
KBanToBbIe
siBIIeHUs"

KonTponbhas
pabora 1o Teme
"INEeKTpOMarHuT
HOE TI0JIE.
DNEeKTPOMarHuTH
bI€ BOJIHBI.
KBaHTOBBIE
siBJIeHUs"

[ToBTOpEHUE,
000011IeHHE.
JlaGopaTopHsbie
paboTHI IO KypCy
"B3auMoaencTBu
e ten"

[ToBTOpEHME,
00001IeHHE.
Pemenne
pacyeTHbIX U
KayeCTBEHHBIX
3aJ1a4 110 TeME
"TermnoBele
npoiiecch”

[ToBTOpEHUE,
00o0meHune.
Pemenue
pacyYEeTHBIX U
Ka4eCTBEHHBIX
3a7a4 1o TeMe
"KII TermoBbIx
nBuTareieit”

[ToBTOpEHME,
00001IeHHE.
Pemenne
pacyeTHBIX U
KayeCTBEHHBIX
3aJa4 10 TeMe
HKHH
3JE€KTPOYCTaHOBO

K"
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bu6mmoreka [JOK

https://m.edsoo.ru/ff
0c223e

bu6mmoreka [OK

https://m.edsoo.ru/ff
0c245a

bu6mmoreka [JOK

https://m.edsoo.ru/ff
0c2572

bu6moreka [JOK
https://m.edsoo.ru/ff
0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30




[ToBTOpEHUE,
o0o011eHHe.
JlaGopaTopHsble
paboThI IO KypCy
"CBeToBBIC
SIBJICHHS"

98

[ToBTOpEHME,
00o001IEeHHKE.
Pab6ora ¢

99 TEKCTAMH 1O
Teme "3aKOHEI
COXPaHEHUS B
MexaHuke"

[ToBTOpEHME,
000011IeHHE.
Pab6ora ¢
TEKCTaMH 110
teme "Konebanus
Y BOJIHBI"

100

[ToBTOpEHME,
0000111IeHHIE.
Pab6ora ¢
TEKCTaMH 110
teme "CBeTOBBIE
siBJIEHUS"

101

[ToBTOpEHUE,
000011IeHHE.
Pabora ¢
102  TekcTaMu IO
teme "KBanToBas
U siiepHas
¢uznka"
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOT'PAMME

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0c2¢52

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c2d6a

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c2e82

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c3044

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka: 9-i kinacc: 6a30BbIN ypOBEHb: YueOHUK, 9 kiacc/ [leppimkun U. M.,

[I'ytauk E. M., BanoB A. U., [TerpoBa M. A., AKImoHepHOE OOIIIECTBO

«3marensctBO «lIpocBemenue»
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