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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, MPEICTaBICHHBIX B
®OI'OC, a Takxke ¢ yué€roMm ¢enepanbHOl padoyeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarOUIMXCsl M OPraHU3alyi0 H3YyYEHUs
(Gu3MKU Ha JeSITebHOCTHOW OCHOBE. B mporpamme mno ¢Qusuke y4yuThIBarOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzauuu TpedoBanuit PI'OC «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yibTaTaM 00y4YeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOPA3yIOIIUM JJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3UIECKON
reorpadgue, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosnee siICHble O0O0pa3lbl NPUMEHEHHS Hay4HOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (pU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH H
MHTEpECca K HAyKe Yy 00ydaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEpPNPETHUPOBATH  JIaHHbIE W HCIOJIB30BaTh  Hay4dHbIE
J0Ka3aTeabCTBA ISl IOJIYyYEHUS BBIBOJOB.

enn wn3yuenuss ¢GU3NKKA HA YPOBHE OCHOBHOTO o0mero oOpa3oBaHHs
onpenenensl B KoHuenuuu mnpenogaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBI, YTBEPKIAEHHON  pElICHHEM



Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nekadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYarolIuXcss K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JanbHEHIIIEeMy OOYYCHHIO B ’TOM HAlpaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6III€FO O6p330BaHI/I$I oOecreunBaeTCs pPCIICHUEM CIICAYIOIMX 3aaaY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA

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

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOYast MHPOPMAIIMIO O COBPEMEHHBIX JTOCTWKEHUAX (QU3HKHU, aHATH3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.



COAEPXAHUE OBYUYEHUA

9 KITIACC

Pazgen 1. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXaHUYECKOrO JBUXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOE mpsiMosinHEHOE nBHKEeHHE. CpenHssl 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUU.

VYckopenune. PaBHOoyckopeHHOe mpsMoiuHelHoe JBukeHue. CB0oOOIHOE
nagenue. OnbITel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpalueHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3axkoH HeroTrona. Bropon 3axkoH Herorona. Tperunii 3akoH HeroToHa.
[IpuHUIMD CynEeprO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJbKEHUs, CUja
TPEHUSI TIOKOS, APYTUE BUbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue miuaner Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynbec Tena. 3meHenune ummnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass pabota W MOITHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMJH. [loTeHIInanbHAas SHEPTUS CKATOW NPYKUHbL. KnHeTH4yeckas
sHeprus. TeopeMa O KMHETUYECKOM IHEPTUHM. 3aKOH COXPAHEHHS] MEXAaHUYECKOU
SHEPIUHu.

Jemoncmpauuu.

1. HaOnromeHne MeXaHMYECKOTO JIBUKEHHS TeJla OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHHME MyTel W TPACKTOPHUI NBMXEHUS OAHOTO U TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKEHMUS.
NccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBU)KECHUS.

Habmronenme nBr>keHus Tena Mo OKPYKHOCTH.

Habmronenne MexaHM4eCcKUX SIBJICHUM, MPOUCXOAIINX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBMYKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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8.
9.

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

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenne paBeHCcTBa CHII TPU B3aUMOJEHCTBUH TETI.

N3meHeHne Beca Tena npu yCKOPEHHOM JABHKECHHM.

ITepenaua umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGmronenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeJIa MOJI IEUCTBUEM
pY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JaJIbHEHIIEr0 PaBHOMEPHOTO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

Omnpenenenue cpeaHEl CKOPOCTH CKOJIBKEHUS OpycKa WIH JIBUKCHHUS
IIapyKa 1Mo HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOPCHHS Tejla NPU PAaBHOYCKOPCHHOM JIBHOKCHHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccrienoBanre 3aBHCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBW)KCHUN 0€3 HadaJ bHOU CKOPOCTH.

[IpoBepka ruTOTE3Bl: €CIW TPU PABHOYCKOPEHHOM IBHKCHHH 0Oe€3
HadaJbHOW CKOPOCTH ITYTH OTHOCATCS KaK pSJl HEYETHBIX YHCET, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBEI.

HccrienoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAaJIBHOTO JIaBJICHUSI.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJTBXKEHUS.

Omnpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
110 TOPU30HTAIFHON MOBEPXHOCTH.

Onpenenenve pabOTHl CWJIBI YIOPYrOCTH TIpH TOABEME Tpy3a C
UCTIOJI30BaHUEM HETIOJIBMKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUS SHEPTUH.

Pazngen 2. Mexannuyeckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaTtemMaTudecKuili U Npy>KUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NpH KOJIeOATEIbHOM JIBUKEHUU.

3aryxaromue — KojeOaHus.  BeIHyxkIeHHble — KoieOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWCTBA MEXaHHUYECKMX BOJH. [IpomosibHble U



MomnepeyHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ pacnpoOCTpaHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3BykKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenne konebGaHuil Ten MOJ JIEUCTBUEM CHJIBI TSKECTH WU CHUJIBI
yIPYTrOCTH.
HaGmonenue konebanuil rpy3a Ha HUTU U Ha TPy KHUHE.
HaGmonenuie BhIHY ) ICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHWM MaTeMaTUYeCKOTro

MasTHHUKA.
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2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIeOaHUH TTPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHuW MOABEINIEHHOTO K HUTHU
rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasTHHKA
OT MaccChl rpysa.
5. IlpoBepka HE3aBUCUMOCTH IepUOJa KOJeOaHUW Tpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuoja  KojeOaHui
MPY>XMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3MepeHne yCKOpeHUs: CBOOOIHOTO TaIeHHUS.
Pa3znen 3. Di1eKTPOMATHUTHOE 10JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
3JEeKTpOMarHuTHhHIX BOJIH. Illkanma »nekTpoMarHUTHBIX BOJH. lcnosb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.
DnekTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTa.
Jemoncmpauuu.
1. CBOMCTBa 2JICKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnwie padbomot u onvimot.
1. M3yueHune CBOMCTB 2JICKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOMIBHOIO
TenedoHa.
Pa3gea 4. CBeToBbI€E IBJICHHS.



JlyueBas  Mmopmens  cBera.  Mcrounuku — cBera.  IIpsAamosmHeinHoe
pacnpoctpanenue cera. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH TmpenomicHus cBera. [lomHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon onayuedr B guH3e. OnTuueckas cucrteMma (Qortoamnmapara,
MUKPOCKOIIA M Tejieckoma. ['ma3 kak onruueckas cuctema. biaum3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiyueu B pacCEeHBarOIIEH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. U3yuenue xapakTepuCTUK U300paKEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHUIIE «BO31YX—CTEKIIO».

4. Tlomyuenune n300paKeHUM C TOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI cOOMparomieit
JIUH3BL.

6. OMNBITHI IO PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITHI TIO BOCHPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepes
I[BETOBBIC (PUIIBTPHI.

Paznen 5. CtpoeHue aToMa U aTOMHOIO sipaA..

Oneitel Pesepdopna u mnanerapHas mMojaenb aroma. Monens atoma bopa.
Hcnyckanue u nornomeHne ceera atomom. KBaHThl. JInHEHYaThIE CIEKTPBI.
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PannoaktuBHOCTH. Anbda-, 6eTa- 1 raMma-uznyudeHnus. CTpoeHue aTOMHOTO
aapa. Hyxionnas wmozens aromHoro sgpa. HMsorombsl. PaaunoaxkTtuBHBIE
npespanieHus. [lepuon momypacmnaaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsOBOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakumu cuHTE3a H
nenenus anep. Mcrounuku saeprun CostHIa U 3BE3 L.

SnepHas sHepretuka. JleMCTBHUS pPaAUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3NyYEHUS U MOTJIOLIECHHUS.

2. CrekTpsl pa3jInyHbIX I'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYUYCHUN.

6. Peructpauus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (poHa.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--00001IAIONINI MOAYIH IPEIHA3HAUEH JIJIsi CUCTEMAaTHU3aIlH
U 0000IIeHHs]  TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKXkKe JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 0 (Gu3MKe s 00y4arouuxcs,
BBIOPABIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYUBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCIIECIOBAHMS
SBJICHUI MPUPOJIbl U TEXHHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHAS IIOJyYCHHBIE 3HAHWSA, peEIaTh 3a7a4yd, B TOM 4HCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[TpyHIMOMANBHO AESATENBHOCTHBIN XapakTep JAHHOIO pasjeia peanu3yeTcs
32 CYET TOrO, YTO OOyYarolluecs BBIIOJHAKOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
(u3HUecKue SIBICHHS B OKPY KaIOLEH NPUPOJE U TOBCETHEBHON KU3HH,



MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie sl IPOBEPKU TMIIOTE3 U MOJIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOOJIee BaXKHBIX JOCTHKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, TPAKTUUECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
SHEPIrUU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTMIXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUIecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--dTUYECKUX IMPUHIIMIIOB B JICSITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHMUECKUX KauecTB (PU3WYECKON HayKu: €€ TapMOHUYHOIO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHW, BAKHEUIIEH COCTABIAIONIEH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIE0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B pEIICHUWU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHUM,

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQPECCUil, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUEe (U3MYECKUX 3HAHUU sl pelieHus 3a7ad B
obslacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYXKAIOUIEH CPEIbI;

e — OCO3HaHHE IJI00ALHOIO XapaKTepa AKOJOTHMUECKUX MPOOJIeM M MyTed HX
pelieHus;

e 8) agjanTanMu K M3MEHAKIIHUMCS YCJIOBUSIM COUMAJBLHOW M NPHUPOIAHOI
cpebl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHA CBOEH KOMIIETCHTHOCTH Yepe3 IMPAKTHUYCCKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCJIE POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAHHE CBOETO PAa3BUTHSA B MPUOOPETCHUU HOBBIX (PUBHUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBUUA C Y4YETOM BIHUSHHUSA Ha OKPYKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl 1o (HU3UMKE HAa YPOBHE OCHOBHOT'O
oOmrero odpa3oBanus y o0ydaromierocst OyayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIIHbHBIC YHUBEPCAIBHBIC YIeOHBIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4YeOHBIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHBIE CBSI3U MPU H3YYECHUU (PU3HUUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BHIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nuyeckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB peElIeHUs, BbIOOp Haubosee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKNeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nuecKkuii SKCHIEpPUMEHT, HeOOIbIlIoe HCCaeAOBaHUE (U3HMUECKOTrO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW y4deOHOM
dbu3nveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TpeICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pelIacMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOWHAIIHSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT U MPOESKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TEMbI H
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAEpKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NI€ATEeIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOU JCHCTBUSL C APYTUMH
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pEelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YyYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJ1aH €€ N3MEHEHUSI;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CUTYallMii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpHU perieHn (U3NIECKUX 3a1a4 WIH
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHIy o0yueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TIacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LEHTP TKECTH, aOCOMIOTHO TBEpPIOE TENO,
HEHTpP TSKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUYECKUEe KoJieOaHus U
BOJIHBI, 3BYK, HH(GPa3ByK M YJAbTPa3BYK, OSJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh,
CTIIEKTPBI UCITYCKaHUS U TOTJIONIEHUs, alibda-, OeTa- U raMmMa-u3IydeHus,
W30TOIBI, sIACPHAS DHEPTETHKA;

paznuuarh SBJICHUS (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
naJ€HHUE TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE IBUXKEHUE, KoJieOaTeslbHOE ABMKEHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHENHOE pPacClpOCTPAHEHUE, OTPAKEHHE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHne 0eroro cBeTa B
CIEKTp U CJOXXEHHE CIHEKTPaJbHbIX I[BETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWINBKI U OTJUBBI, IBI>KeHUE MIaHET COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKHE SIBICHUS B TMPHUPOJAE, OMOJOTUYECKOE NEWCTBHE BHUIMMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO W3JIYy4YeHUH, €CTeCTBCHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaTUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAJIOB, JEWCTBUE PAJMOAKTUBHBIX W3JTy4eHUN Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM INEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBIICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3nYeckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBMXKEHUH, YCKOpPEHHUE, TNEepeMelIeHHUE, MyTh, YIrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAaJeHusi, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHUJIbL,
MexaHuuyeckass paboTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJ[ MOBEPXHOCTHIO 3€MJIM, MOTCHIMATIbHAS DHEPTUsl CXKaTou
OPY>KUHBI, KUHETHYECKAas »JHEpPrusi, TIMoJiHas MEXaHW4yecKass JHEeprusl,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJibl), IPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICIT HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIIUYMH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIUYUUH;
XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHUS JHEPruH, 3aKOH BCEMHPHOTO TITOTCHWS,
OPUHITMIT  CYNEPIIO3UIIMKA CHWJI, TPUHIMI OTHOCUTEIbHOCTH [ ammes,
3akOHbl HbIOTOHA, 3aKOH COXpAaHCHHSI MMITYJIbCAa, 3aKOHBI OTPXCHUS U
IIPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHU 3apsiI0OBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHHe u3 2-3
JOTUYECKUX IIAroB C OMOPOi Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3HYECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacdy€THbIC 3amadd (omuparommecs Ha cucremy u3  2—3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/laud 3alUChIBATh KPATKOE
yCIIOBUE, BBISBIISATH HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIC TSI PEUICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOITU
¢u3HUeCcKrX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
IpOBEpPSIEMOE  MPEAMNOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsJIKA
NPOBEACHUSI  UCCIEAOBaHUA, JelaTh BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;



MNPOBOAUTH OMBITHl MO HAOMIOACHWIO (PHU3UYECKHX SIBICHUNH WU
(u3nUecKuX CBOWCTB Tell (M3yyeHUE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojeOaHWN NpPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a W KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJeOaHUM, MpSIMOJIMHEITHOE PacIIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeameTa B coOMparomen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 M30BITOUHOTO  Habopa
o0OpylOBaHUS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yabTaThl,
(GopMyTUpPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBATH BBIOOpP croco0a H3MEpeHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TMPSMBIX W3MEPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM JBMKCHHHM 0€3 HA4YalbHOW CKOPOCTH, IEpHOJa
KosieO0aHWi MaTeMaTUYeCKOro MasTHHUKA OT JUJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHHME, CaMOCTOATEIBLHO COOHMpAaTh
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTH
¢u3MUecKnX BEJIMYMH B BHUJAE TaOIUIl M TpapuUKOB, J1€JIaTh BBHIBOIBI IO
pe3ynbTaTaM HCCIIECIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, JXECTKOCTh MPYXHUHBI, KOIPOHUIUEHT
TPEHHsI CKOJIBKCHHs, MEXaHMueckas pabdoTa M MOIIHOCTb, YAaCTOTA H
nepuos KosieGaHMl MaTeMaTHYeCKOro U MPYXUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAIONIeH JWH3BL, PAAUOAKTHBHBIA  (OH):
IUITaHUPOBAaTh HU3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHHUsI, CIEAys MPEUI0KEHHON MHCTPYKUUH, BBIYUCIATD
3Ha4YCHHE BEIMYMHBI U aHAIU3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKM H3YYEHHBIX (PU3UUYECKHX MOJIEIICH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TENIO, TOUECUHBIM HCTOYHHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
CIUIOMETP, NATYUKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (U3WYECKUX SBICHUM UM  HEOOXOAuUMBIE (PU3MUYECcKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpU pemieHUuN Y4eOHO--PaAKTUYECKUX 3a/lad, ONTHYECKUE CXEMBI s
OCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOAWTh  TpPUMEpPhl  (HaXOAWTh WHGOPMALMIO O  MPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOICHUS
HOPM SKOJIOTHYECKOT0 TTOBEICHHSI B OKPY>KaIOILIEH Cpejie;

OCYILECTBIATh TOUCK HH(pOpMalMK  (U3NYECKOTO COAEpNKaHHUS B
WHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTH OIpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpMaUKU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh MIPU BBINOJHEHUH yUEOHBIX 33JlaHUN HAyUHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUEecKOro Coaep)KaHMs, CIIPAaBOYHBIE  MaTepHallbl,
pecypebl cetu MIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, TpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYEHHBIN
HNOHATUHHBIA ammapar H3y4aeMmoro pasjena (QU3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAMe ¢ Y4ETOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKOe IBMKEHNUE U CIIOCOOBI €T0 9 1 1 bu6moreka [IOK
' OIIHCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 11 1
SaMoJiencTBIe Tel 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 6
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 26
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 5 3
CXAMMHCCINE KOJCOANHA https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 5 1
CXAHHMACCKHE BOJIEL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 10
Paspnen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 5 1 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 5

Pa3nen 4. CBeToBEBIE SIBJEHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 5 buGnuorexa [JOK
’ paclipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3Jo)keHue Oeoro cBeTa B CIEKTP httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
Pa3pen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue U OTJIOIIEHUE CBETA aTOMOM 1 bubmorexa [IOK
) Y m https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
.2 11
S CTpoenue aToMHoro sapa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
53 Fnepurie peakiyn 4 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 16
Pasznen 6. [loBToOpuTE1bHO0-00001IAK0 M MOAYIb
IToBTOpeHue 1 0000MIEHNE CONEPKAHUS
6.1 Kypca EI/ISI/IKI/I 3a 7-9HI KJ1acc I/II”[FOII)"OBaSI 3 bubmorexa HOK
' p ' https://m.edsoo.ru/7f41a4a6
KOHTpOJIbHAs paboTa.
PezepBHOE Bpemsi. 1
Utoro mno pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpAMOJIMHETHOE bubnuoreka [JOK
3 1
JIBIDKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE
4 nekeHne. CpeqHsisi © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHEeNHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
5 1
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'paduk ckopoctr
JlabopatopHas pabota "Onpeznenenue
YCKOpEHUS Tella IpU bubnuoreka [IOK
7 1 1
PaBHOYCKOPEHHOM JIBJKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"
8 CBoboanoe nagenue ten. OnbIThI 1
lanunes
9 PaBHOMEpHOE IBM>KEHHE TIO 1 1 bubnuorexa [IOK



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

okpyxHoctu. [lepuon u yacrora
oOpamienns. JInneiHas u yriaoBas
ckopoctu LleHTpocTpeMuTenbHOE

https://m.edsoo.ru/ff0ael76

yCKOpeHue
10 [lepsrlii 3axoH HptoToHa. BexTop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHOelicTBYIOIIAs cHta https://m.edsoo.ru/ff0ae72a
1 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
13 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
14 Cuna ynpyrocrtu. 3akoH ['yka Et?::ﬁ?:éiigr(jﬁf Daeca?
15 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
10 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
17 JlaboparopHnas pabota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Cuna TspKeCcTH M 3aKOH BCEMHPHOTO
18 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0af044
MaJeHUs
Pemenue 3agau no teme "3akoHbI
19 HeroroHna. CII[/IJ'Ia B ipupoae”. [leppas bubmorexa LIOK
https://m.edsoo.ru/ff0af5f8
KOCMHYECKasi CKOPOCTb.
20 KonTtposnpHas paboTa o teme bubnuorexa [IOK

"MexaHN4eCKOE IBUKECHUE.

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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B3aumonetictue Tea"

Nmnynsc Tena. Umnynbe cuibl. 3aKkoH

21 COXpaHEHUs UMITyJIbCca. YIIPYroe U brbmmorexa HOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJIeHCTBUE
27 Pemenne 3agaq o reme "3akoH bubmmoreka [{OK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
bubmmoreka [{OK
23 Mexanudeckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0ag4
PaboTa cuibl TSKECTH, CHITBI
24 YOPYrOCTH M CHIIbI TpeHUsI CBS3b bubnuoreka [IOK
sHepruu u padboThl. [loTeHnmanbHas https://m.edsoo.ru/ff0b0db8
SHEPTH
55 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUun https://m.edsoo.ru/ffOb0c32
26 3aKOH COXpaHEHHUs SHEPTUH B
MEXaHHUKe
KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
27
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
08 3aryxaromue KojebaHus. bubnuoreka [IOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MareMaTtuyeckuii 1 NpyKMHHBINA
29 MasTHuku [IpeBpaiiienue suepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaboparopHnas pabota «Onpenenenue
30 qaCTopTLI Hpneplfona Kone631:IHII[71 bubmorexa [IOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA»
31 JlaGopatopHas pabota «IIpoBepka bubnuorexa [IOK

HE3aBHCHUMOCTH IICPUO A KoJIeOaHMI

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Ipy3a, IOJABELIEHHOIO0 K HUTH, OT
MAacChI Ipy3a»

32

Mexaunueckue BosHbI. CBOWCTBA
MEXaHUYECKUX BOJIH. [IpotonbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

33

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

34

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

35

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuveckue KojaeOaHusi ¥ BOJIHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

36

KonTtponpHas padoTa o reme
"3aKoHbI cOXpaHeHHs. MexaHU4YecKue
KoJieOaHus U BOJTHBI"

37

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

38

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

39

Ypok-koupepennus "Llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHuEe 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBO cBA3N"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

40

Pemenne 3amaq Ha OMpCACIICHUC
YaCTOTHhI U JJIMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI

41

DNeKTpOMarHuTHas MpuUpoja CBETa.
CkopocTtb cBeta. BonHOBBIE CBOlCTBA
cBeTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonuneitnoe

42 pacrpocTpaHeHHE CBETa. 3aTMEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpa)KE€HUs CBETA. 3epKaja.
43 Pemenue 3anau Ha npuMeHEHUE bubmorera [TOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA

a4 [Ipenomnenue cBera. 3akoH bubnuorexa [JOK
MPETOMJIICHHS CBETA https://m.edsoo.ru/ff0b3aea

45 I'ma3 kak onruyeckasi cucteMma. 3peHue bubmorexa IOK

https://m.edsoo.ru/ff0b4684
Paznoxenue Genoro ceeTa B CEKTP.

46 Omnbrter HetoToHa. CrioxkeHue bubnuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

77 OmnbiTer Pesepdopaa u mianetapHast bubnuoreka [IOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Moaens atoma

79 bopa. Mcnyckanue v norJionieHue bubnuoreka [JOK
cBeta atomoM. KBauThl. JInneluaTeie https://m.edsoo.ru/ff0c144c
CHEKTPbI

81 PangmoakTuBHOCTE U €€ BUIIBI bubmnorexa [IOK

https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas
82 Molz[em,. Pa,[[I/IoaKTI/IBHfIl:; o bubmiorexa LOK
https://m.edsoo.ru/ff0c18ac
npesparieHus. Mzoronsl

84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PanunoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a

87 Ilepuon nonypacnana. SnepHeie bubnuorexa [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1b4a

peakuuu. 3aKOHbl COXPAHEHUS
3apsiI0BOTO U MAaCCOBOTO YHCET

https://m.edsoo.ru/ff0c1c58

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b

bubmmoreka [{OK

88 MacCChl U SHEPIrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "Anepueie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Ucrounuku sueprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
[ToaroroBka K KOHTPOJILHOM paboTe

92 1o TeMe "DNEeKTPOMArHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIeHUS"

KonTtponsHas padora.
N bubnuoreka [IOK

o4 Fnepustii peaktop. https:// m.edso;I ru/ff0c245a

bubnmuorexa [JOK

9 ATOMHAs SHCPIETHKA. https:// m.edsoc%.I ru/ff0c2572

97 buonorndeckoe neiicTBUe pagraiiy. Eubmaorexa HOK

https://m.edsoo.ru/ff0c2b30

98 TepmosiiepHbIE peaKIuu. bubmorexa HOK

https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 060061IeHNE. E;ﬁ?;g:;igg}?mcz d6a

100 IToBTOpenue, o6obmeHue. Padora c bubnuoreka [IOK
TEKCTaMH. https://m.edsoo.ru/ff0c2e82

101 [ToaroroBka Kk UTOrOBOM KOHTPOIBHOU bubnmoreka [JOK
pabore. https://m.edsoo.ru/ff0c3044

102 HTorosast KOHTpoJIbHAs padoTa.
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Y4eOHO-MeTOANYECKNH KOMILJICKC.
JlaHHBIM y4eOHO-METOAMYECKUN KOMILJIEKC peaTu3yeT 3aauy KOHIIEHTPUUIECKOTO MTPUHITUIIA

MOCTPOEHHSI YYeOHOTO MaTepuraa, KOTOPBI OTPayKaeT Uuaero (GopMUPOBAHUS LIETOCTHOTO MPEJICTABICHHS O (PU3MUECKON KapTUHE MHPA.

Ne ABTODHI, HazBanue yue6HOTO M31aHUA Tongsr N3narenscTBO
m\ COCTaBUTENU U3JIaHUS
1 I'.5l. Msikues, ®usuka. 11 kmacc. YueOHUK a71s 2021. Hpoda
M.A. IlerpoBa 00111€00pa30BaTENBHBIX YUPEIKICHUN
2 B.A. Bonkos [Toypounsie pa3zpadoTku o ¢pusmke. 11 kmacc. 2006 M.:«Bako»
3 A.B.ABpeeBa, ®dusnka. 11 kmace. TemaTudyeckoe v MOypoIHOE 2007 M.: Ipoda
A.B.Jlonuukwii IJIAaHUPOBAHUE K yueOHUKaM IO peAaKInei

I'.4. Msakumesa.

4 JL.A.Kupuk, ®usuka 11. COOpHUK 3alaHUI U CAMOCTOSITEIIBHBIX 2008 M. Unekca
10.1. JTuk pabot ms 11 kmacca.
5 B.A. TlomoBa Paboune nporpammel 1o dusuke 7-11 kmacc 2009 M.: «I'nmobyc»
6 A.Il. PeimkeBUY dusuka. 3agaunuk. 10-11 xitacc: mocooue g 2009 M.: Ipoca
00115e00pa30BaTENbHBIX YUPEIKICHHIH.
7 A.E. MapoH, ®usuka. 11 kmace: lugakTnueckue MaTepraibl. 2009 M. «Ipodar»
E.A. Mapon
8 H. K. XananoBa 1 C:llIkona. ®usuka, 7-11 knaccel. bubnuoreka 2004 M.:«1C» «/Ipoday,
HATJISAIHBIX ITOCOOUH Dopmo3ar
9. I'.B. Mapkuna [Toypounsle miaHsl. 2008 Bosirorpazn
Yuurenby
10. N.B. I'ogosa KonTponpsHbie paboTsl B HOBOM (hopMmarTe. 2013 MlockBa «MTennexr-

ICHTP»










