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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMH M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yud€ToM penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOlIUXCS M OpPraHU3aldi0 M3y4YEeHHs
bu3MKM Ha JAESITeNIbHOCTHOM OcHOBe. B mporpamme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmeTra B peanmzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM 00ydeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Tporpamma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
W3YyYEHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®du3uKa SBISIETCS CUCTEMOOOPA3YIOIIHMM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIBbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hr3HYecKoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIIsAeT HauOoee sICHbIE
00pa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUSA, TO €CTh CIO0Cc0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBACHATH SIBJICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPIPETHPOBATH  JIaHHbIE HW  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHus GU3MKKM HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @enepanuu, pean3yrOMHUX
OCHOBHbIE  00I11€00pa30BaTENbHbIE MPOrPAMMbI, YTBEPKIEHHOM pellIeHuEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).
Hean usyyeHus pU3MKH:

npuoOpeTeHne HMHTEpeca W CTPEeMJICHHS OOydYaloluXcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie MIO3HAHUS U (DOPMUPOBAHHE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB
CTpOCHHMSI MaTepHH U (HYYHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHE TPEICTABICHUA O PO (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEJACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayuen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIlPaBJICHHH.

JlocTikeHue >TUX LeNied mporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpETeHUE 3HAHWK O JUCKPETHOM CTPOCHHHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBACHATH (DU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEHUINUX PacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIell (PU3NIECKOTo COACpIKaHUA,
BKJTIOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMU TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha wn3yuenue ¢usuku (0a30BbI YpOBEHBb) HA YPOBHE OCHOBHOTO OOIIETro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 yacos (2 yaca B Hegenmo), B 9 kiacce — 102 vaca (3 vaca B HeZCIIO).



[Tpennaraemsiii B mporpaMMe mno (pusmke nepeueHs J1ad0paTopHBIX paboT U
OIIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JEIaeT BIOOP IPOBEACHMUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBHUIYaTbHBIX OCOOEHHOCTEH
00y4arommxcs, CIUCKa SKCIIEPUMEHTABHBIX 33JaHUl, MpeaaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPKXAHUE OBYYEHMUSA
7 KUIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY KAIOIIEr0 MHPA.

dusnka — Hayka o mnpupone. fABieHus npupoipl. PUNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuyuHbL. M3Mepenue ¢usndeckux BenudyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT IMPUPOY.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®duznueckue mpuOOPHI U MpoIeaypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie padbomul u onvimel.
1. OmpeneneHue EHHI IeTICHUS IIKAJIbl U3MEPUTETHLHOTO pUdopa.
2. H3MmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa )KUIKOCTH U TBEPIOTO TEIA.
4. OnpezneneHue pa3MepoB MAJIBIX TEJ.
5. W3mepenue temmeparypbl IMpU HOMOIIM KUIKOCTHOIO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIOTE3bI: JAJbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TEM OO0Jblle, YeM OO0JbIlIe BbICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHNsI O CTPOEHHUHU BelleCcTBA.

CrpoeHne BemiecTBa: aTOMBl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTHM JBWKEHHMS YacTHL C
temriepatypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumomeicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXKIy CBOWMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHO-MOJEKYJISPHbIM cTpoeHneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO IBMKECHUSI.



2. Hab6mwonenue nuddysun.
3. HaGmiomenue  saBIEHHM,  OOBACHSIONIMXCS  MPUTHKCHHEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OnbIThI 110 HAOJIO/IEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBHUS CUIT MOJIEKYJISIPHOTO MIPUTSKCHHUS.
Paznen 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SlBneHne unHEpUMM. 3aKOH HMHEPLUH. B3auMoAencTBHE Tell Kak IPUYMHA
U3MEHEHUS] CKOPOCTH JBM)XKEHHMs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULIE
o0BbEMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMOAEUCTBHs Tell. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIIbIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS M CUJia
TskecTd. CHila TSDKECTH Ha Ipyrux Itanerax. Bec tena. Heecomocts. Crioxkenne
CWJI, HAaIIPaBJICHHBIX 110 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmioneHne MexaHMUECKOro JBMKEHUS Teja.
2. M3mepeHune CKOpoCTH MPSIMOJIMHEWUHOTO JIBUKCHUS.
3. HaGmronenue siBiIeHUS HHEPIIUU.
4. HaOmroneHne n3MEeHEeHHs] CKOPOCTH MPY B3aMMOJIEHCTBUH TEL.
5. CpaBHEHHE Macc 110 B3aUMOJICHCTBHIO TEJL.
6. CroxeHue Cujl, HaMpaBJIEHHBIX [0 OJHOW MPSMOM.
Jlabopamopuvie padbomul u onvimel.
1. OmpenenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKA B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHue CpeHEN CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHre IOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCThH pacTshKeHUs (aedopMaiinun)
NPY>KUHBI OT TPUIIOKEHHON CHUJTBI.

5. OmbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, :KUIKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00B&Ma, TemmepaTypbl. llepenaua maBieHuUs
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH Ilackans. [TneBmatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHUS JKUJKOCTH OT TIyOWHBI. ['mapocTtaTudeckuii
napagokc. CooOmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe aaBieHHe. [IpuUdMHBI CyIIeCTBOBAHMUS
Bo3aymHONH oOonouku 3emud. OnbiT Toppuuennu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCUMOCTH aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpubGops! 1151 3MepeHnss aTMOC(HEPHOTO TaBJICHMUSI.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYyPBI.

ITepenava naBiaeHUS KUJIKOCTHIO U Ta30M.

Coobmiaromuyecst CoCy/ibl.

I'mapaBnnyeckunii nmpecc.

[IposiBieHne necTBUA aTMOC(PEPHOTO AABICHHUS.

3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tea

Y TUIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBHITAIKHMBAIONIEH CHUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIOBHE IUIABaHUS TEN: IUIABAHUE WU MIOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHUS TJIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEHM HA  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.
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3. IIpoBepka HE3aBUCUMOCTHU BBITATKUBAIOILIEH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
NEeUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCTH TeJla U OT TMJIIOTHOCTH KUJIKOCTH.

5. KonctpynpoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOJAKU U
OIIpELEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHeprusi.

Mexanunueckas padota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbryara. [[puMeHeHne npaBuia paBHOBECHS phruara K 6J10Ky. «3010T0oe



npaBuio» Mexanukd. KITJ[ npocTeix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUHWAJIBHAS JHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padbomul u onvimel.

1. Omnpenenenne pabOThI CUIIBI TPEHUS IPU pABHOMEPHOM JIBUKEHHUH TENA 10

TOPU30HTAJIbHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUi paBHOBECHS phplUara.

3. M3zmepenue KIIJ[ HaKIOHHON ITOCKOCTH.

4. M3yyeHue 3aKkOHa COXPAaHEHUSA MEXaHUYECKOU DHEPIUH.

8 KJIACC

Pa3neu 6. TenJioBble siBJI€HMUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, S>KUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKEHHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Terionepeaaya u CoBepiieHue padotsl. Buabl Terionepeaayn: TemIONPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIESCTB. YJEJIbHAs TEIJIOTA IIJIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTO
JTaBJICHUSL.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TeroBsix aBurateneit KIIJ[ TermoBoro asuraress.
TeruioBble IBUTaTENN U 3aLIATA OKPYKAIOLIEH CPEBbL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO ABMKCHUSI.
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Habmonenue nuddysum.

HaGnronenue siBjeHU cMaunBaHUS ¥ KalTUJUIIPHBIX SBIICHUH.
Habmoienue TeraoBoro pacumpeHus Tel.

M3MeHeHre naBlieHUs ra3a Mpu M3MEHEHWU 00bhEMa M HArpeBaHWUU WITU
OXJIAXKICHUH.

[TpaBwmita u3MepeHwus TeMIEepaTyphl.

Buae! Termonepenayun.

OxJtaXkaeHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIiiieHnH pabOThl BHEIITHUMU CHJIAMH.

. CpaBHEHHE TEITIOEMKOCTEH pa3IUYHbBIX BEIIECTB.

. HabmnroneHue kurieHus.

. HaGimoieHne mocTostHCTBa TEMIIEpaTyPhl ITPH TIIABIICHHH.
13.

Moienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwvie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM MJIU caxapa.
OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue gaBiIeHUs BO3yXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[TpoBepka runoTe3sl IUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.

HaGmronenve wW3MeHEHHMS BHYTPEHHEW OHEpPruu Tela B pe3yJbTaTe
TerIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanue sBieHHs TEIJI0OOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOM  MpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Ornpenenenue yelbHOM TEIUIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCnapeHus..

OrnpeneneHrne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yelnbHOM TEIIOTHI ILUIABJICHUS JbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKkTpuuecKux 3apsiaoB. BzanmoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [lpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass  uenb. Cuna  TOKa.  DJNEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. ¥YIEIbHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma
JUIs1 ydacTka uend. [locnenoBatenbHoOe U apauieIbHOE COEIMHEHUE NPOBOHUKOB.

PaGora © MOIIHOCTH dJEKTpUYeckoro Toka. 3akoH JDxoyms—JleHua.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTPUIecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBrE MOCTOAHHBIX MATHUTOB. MarHuTHOE
noje. MargauTHoe moJjie 3eMJIM U €r0o 3HaueHue miId Ku3HM Ha 3emiie. OIbIT
Opcrena. MarHuTHOE MOJIE€ IEKTPUUYECKOrO TOKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€lICTBHE MArHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEINb
MOCTOAHHOTO TOKa. MCnonp30BaHHWE JJNEKTPOJBUTATENCd B  TEXHHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. Cnioco6bl [IOJIy4YECHUS 3JIEKTPUYECKOUN JHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3alus Tell.
JIBa poaa 3JeKTPUYECKUX 3apsI0B U B3aUMOJICMCTBUE 3apSIKEHHBIX TEJl.
Y CTpONCTBO U AEHUCTBUE IEKTPOCKOA.
DIIEKTPOCTATUYECKAS NHITYKLIHS.
3aKOH COXpaHEHUS NEKTPUUYECKUX 3apsI/IOB.
[IpOBOHUKY Y JTUDIICKTPUKHU.
MoaennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B )KUJIKOCTH.
. I'a30BbIl paspsi.
. I3MmepeHune cuibl TOKa aMIIEPMETPOM.
. I3MepeHune 37eKTpuYecKOro HanpsixKEHUsT BOJIbTMETPOM.
. Peocrar u Marasus COpOTUBIICHUN.
. BzaumoiericTBrE NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3AECICHUS MIOJIOCOB MAarHUTa.
. MonenupoBaHWe€ MarHUTHBIX MOJIEN TOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT OpcTena.

MarsnuTtHoe€ 1osje Toka. JJIeKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TTOJISI HA MPOBOJIHUK C TOKOM.

DJIEKTPOJABUTATENH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS SIEKTPOMarHuTHOM UHIYKITUH.

OnebiTel @apajes.

3aBUCMMOCTh HAINpPABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HHUKHOBECHUS.

DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomut u onvimot.

1.

o v &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIOAEHUIO AJIEKTPHU3AlMU Tl MHAYKIUEH W TpH
COMPUKOCHOBEHHH.

UccnenoBanue nAEUCTBHUS HIEKTPUUYECKOTO MO HA MPOBOJHHUKA U
JIARJICKTPUKH.

Co6opka 1 rpoBepKa pabOThI AJIEKTPUUECKOM IIEMH IMTOCTOSHHOTO TOKA.
N3MmepeHue u peryampoBaHue CUIIbI TOKA.

N3MmepeHue u peryaupoBaHue HAMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO 4Y€pe3 PEe3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD AIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJX MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BaTEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Jisg CHJIbI TOKa MPHU MApAJICTbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UcCTop.
OnpeneneHre MOIIMHOCTH — AJIEKTPUYECKOTO  TOKa, BBIJCISEMOW Ha
pe3ucTope.

Uccnenoanne 3aBUCUMOCTU CWJIbI TOKA, HUAYILIETO YEpe3 JaMIOYKy, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ Harpesarens.

HccnengoBanne MarHUTHOTO B3aMMOICHCTBHS ITOCTOSIHHBIX MarHUTOB.
N3ydeHune MarHuTHOTO TOJISI MIOCTOSIHHBIX MAarHUTOB MPH UX O0BETUHEHUHN
U pa3ieJICHUH.

UccnenoBanue necTBUS SAESKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIbI  B3aUMOJICUCTBUS
KaTYILKU C TOKOM U MAarHUTA OT CUJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIKE.
N3ydenue neicTBUsI MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.



19. KoHCTpyHpoBaHue 1 U3yuyeHue padOoThl IEKTPOIBUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOM WHIIYKLIHH:
VCCIICOBAHUE W3MEHEHWW 3HAYEHUS W HAIPaBICHUS WHIYKIHUOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOIMHENHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBumxeHue. CpeaHsas 1 MrHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe NpsiMOJIMHENHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHKEHUE MO OKpYyKHOCTH. Ilepron m vacrota oOparieHus.
JIuneiHas u yrioBast cKopocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0oH Herotona. Bropoii 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMT CynIEpIIO3ULINU CUIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOTrO
najgeHus. JIBmwxenne mianeTr BOKpyr Comnuoa. IlepBas xkocMuueckas CKOPOCT.
HesecoMocTh n meperpysku.

PaBHOBecue martepuanbHON TOYkH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CMi TSXKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEprus Tena, NOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIN. [loTeHIIManbHas SHEprus CKaTou NMpyKuHbl. KnHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaAaHUYECKOU
DHEPIUH.

JHemoncmpayuu.

1. HaGnrogeHne MexaHMYeCKOro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
2. CpaBHEHHME MyTEHd M TPACKTOPUN IBHXKEHHUS OOHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepenne cKkopoCTH U yCKOPEHUS NPSAMOJIMHEUHOTO IBUKCHUS.
4. HccnenoBaHre MPU3HAKOB PABHOYCKOPEHHOIO JIBU/KECHHS.
Habmtonenue nBu>keHus Tena no OKpy>KHOCTH.



9.

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

HabitoieHne MexaHn4ecKuX sIBJICHUH, POUCXOAIINX B CHCTEME OTCUETA
«Tenexxkay» mpu €€ pABHOMEPHOM U YCKOPEHHOM JIBU?KEHUU OTHOCUTEIIBHO
KaOuHeTa PU3MKH.

3aBUCHUMOCTh YCKOPEHHS Tella OT MAcChl Tejla W JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabutoieHne paBeHcTBa CHII IPU B3aUMOZEHCTBUM TEJL.

N3meHenue Beca Tena npu YCKOPEHHOM JIBUKCHUU.

Ilepemaya umitynbca npy B3aMMOJAECUCTBHAN TEN.

[IpeoOpa3oBanus FHEPTUM MTPU B3aUMOJECHCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJCHCTBUMU.

CoxpaHeHHe UMITyJIbCa IPU a0CONIOTHO YIIPYTOM B3aUMO/IEHCTBUM.
HaGnronenue peakTUBHOTO ABH>KEHUS.

CoxpaHeHne MEXaHUYECKO SHEPTUU MPU CBOOOTHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPH JIBUKEHUH Teja I0J IEUCTBUEM
IPYKHUHBI.

Jlabopamopnvie padbomuel u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTa [jii pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBIDKCHUS IAPUKA WIIN TEIIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
HIapyKa M0 HAaKJIOHHOW IUIOCKOCTH.

Ornpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JABUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TMYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenre kodhPuIIeHTa TPEHUS CKOJIBKEHUSI.

Ornpenenenue KECTKOCTH NMPYKUHBI.

Omnpenenenre paOOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIXKCHHH TEJa 10
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenrie  pabOTHI CWJIBI  YIPYTOCTH TIpH  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue KoJie0aHUsA U BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTHueckuil U IpY>KUHHBIM MasTHUKH. [IpeBparenue
SHEPIUM NPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOaHus.  BbIHyXkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BoJIH. [IpogonibHble U
nmonepeyHbie  BOJIHBL. JlTMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3BykKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaGmromenue koiebaHui Tell MOA JCHCTBHEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA MIPY>KUHE.
Habmronenue BoIHYKJICHHBIX KOJICOaHUN U pPe30HaHCa.
Pacnpoctpanenue npooJIbHBIX U TOTIEPEYHBIX BOJIH (Ha MOJICIIHN).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
Jlabopamopnvie padbomuel u onvimel.
1. OmpeneneHue YacTOThI MW TepHojia KoJieOaHWHM  MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmpeneneHue 4acTOTHI M IIEPHOJ1a KOJIeOaHUM MPYKUHHOT'O MAasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOaHUM MOIBEIIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. WccnepoBaHre 3aBUCHMOCTH TIEPHO/1a KOJIeOaHMI IPYKUHHOTO MasTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTU TepuoAa KoJieOaHWM rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MepHoja  KojacOaHMiA
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOHOTO MaICHUsI.

Pa3znen 10. DiiekTpOMarHuTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas Tpupoga cBeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBoiicTBa 3JIEGKTPOMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOKCTBA CBETA.
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Jlabopamopnsie padbomut u onvimot.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmnHerHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHus cBera. [lomHOoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb3oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xox myueit B muH3e. Ontuyeckas cucrema (oTtoarapara, MUKpOCKOIIa
u Teneckomna. a3 kak ontuyeckasi cucremMa. bim3opykocTh U 1allbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbilotoHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

emoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxeHune cBera.

[Tonyyenue n3o00paxeHuit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

Onrtuueckuid CBETOBOJ.

Xon tydyel B coOuparolei JuH3e.

XoJ1 Tyder B pacCEeMBAIOIIECH JIMH3E.

[Tomy4yenue n300paxeHut ¢ MOMOIIBIO JIMH3.
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[Tpuniun neicTBus GoToarmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Moxaenb rasa.

11. Pa3noxenue 0enoro cBeTa B CHEKTP.

12. [lomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie padbomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHUSI CBETOBOTO Jiyya OT yria
NaJICHUSL.

2. W3yueHune xapakTepuCTUK U300paKeHUs IPEeIMETA B TIJIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUSI CBETOBOIO Jyda OT yTIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. Tlomydenune n300pakeHUM C MOMOIIBI0 COOMPAOIIEH JIMH3BI.
Onpenenenre (HOKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CIIEKT.

7. ONBITHI TIO BOCIPHUSTHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUHN Yepe3

I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIC IBJICHUS.

Omneitel Pesepdpopna m nanerapnas mozaens aroma. Moxens aroma bopa.
Hcnyckanue u noryionieHue ceera atoMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. MWM3orombsl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOIO M MACCOBOIO YHCEIL
DHeprus CBsi3M aTOMHBIX sjaep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHeprerka. J[eMCTBUS paguOAKTUBHBIX HW3JIyYEHUW HA >KUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIOMICHUS.

2. CrexTpsl pa3jInyHbIX ra3oB.

3. CnekTtp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3ZHPYIOUIUX U3ITYYECHUN.

6. Peructpaius uziy4eHus NpUpOJIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnvie padbomul u onvimel.

1. HabGnrogeHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HYHEPTUM YACTULBI 10 TOPMO3ZHOMY

nyTH (1o ¢potorpadusm).

3. H3mepenue pagnoakTUBHOTO (hoHA.

IHoBTOpUTEIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOAYJIb TPEAHA3HAYEH JJIs CUCTEMaTU3alun
1 000011IeHHs TPEAMETHOTO COAEPKAHUS U ONbITA ACSITEIBHOCTH, IPUOOPETEHHOTO
NpU HU3YyYCHUM BCETO Kypca (U3UKH, a TakXKe JJIsl MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHY 10 (pu3MKe IS 00y4YaroIuxcs, BBIOPABIIUX 3TOT
y4eOHBIHN TpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CleurnBaeTCsl JOCTUKEHNE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJICHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSs TOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JEATEIBHOCTHBIA XapakTep IaHHOTO pas/elia peaau3yercs
32 CY€T TOro, 4YTO OOYyYarOIIMeCs BBIMOJIHSIIOT 33JlaHus, B KOTOPBIX UM
MpeJiaraeTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paCMoO3HABaTh M HAYYHO OOBACHATH
¢uznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCITI0JIb30BaTh HAYYHbIE METO/bl UCCIEAOBAaHUS (PU3HUUECKUX SIBJIEHUN, B TOM
YyucIie IS IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTrUMu.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydeHus puU3NKU HAa YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaromerocsi 6yayT cpopMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) MATPHOTHYECKOT0 BOCIIMTAHUSI:

— MPOSIBJIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIICHHUE K JIOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B O0CYXJICHUH OOIIECTBEHHO 3HAYMMBIX
Y OTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

— OCO3HAHUE BAXKHOCTH MOPAIBHO--3TUYECKUX MPUHIIMIOB B JIESITEIBHOCTH
Y4E€HOT0;

3) 3cTeTHYeCKOr0 BOCIIMTAHHUS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEHIIEN COCTABIISIIOIIECH
KYJIbTYpHI;

— pa3BUTHE HAy4YHOW JHOOO3HATENIBHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
JeATEIbHOCTH;

S5) <¢opMupoBaHusT  KYJbBTYPbl 3I0POBbA H  3MOLUMOHAJIBHOIO
OJ1aronoJry4yusi:

— OCO3HaHME IIEHHOCTH Oe30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWI 0€30IaCHOrO IOBEJICHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJNIEKTPUUYECKUM M TEIIOBBIM 00OpYIOBAHHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa pehIeKCHH, MPU3HAHKE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) TPy/10BOT0 BOCIIMTAHHUSI:



e — AKTMBHOE Y4YacTHE€ B PEUIEHUWM NPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTeNbLHOM  OpraHM3allii, TOopoAa, Kpas) TEXHOJOTHYECKON W
COLIMaJIbHON HAITPaBICHHOCTH, TPEOYIOUINX B TOM YKCIIE U PU3NICCKUX 3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuit, CBI3aHHBIX C (PU3UKOIA;

o 7)IKOJOTrHYECKOT0 BOCIIUTAHMSI:

e — OpHEHTALMA Ha NMpPUMEHEHHE (U3NYECKUX 3HAHUU NJIs pelleHus 3ajad B
o0nacTh OKpY’Karolell Cpelpl, IJIAHUPOBAHUS IIOCTYIKOB U OLEHKU HX
BO3MOKHBIX MTOCJIEACTBUM JUIsl OKPY KAIOLIEH Cpebl;

e — OCO3HaHME TJI00ANBHOTO XapaKTepa IKOJIOTUYECKUX MpoOJeM U MyTed HX
peIlIeHNs;

e 8) ajanTanMu K M3MEHAOIIMMCH YCJOBHSIM COLHUAJIBbHONH M NPHPOTHOM
cpenbl:

e — INOTPEOHOCTh BO B3aUMOJAEWCTBUM IIPU BBIIOJHEHUU HCCIECIOBAHUNA U
NPOEKTOB (PU3UYECKON HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
JESITENIbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie (POPMYJIUPOBATh
UJIeU, TOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTh
bu3uKwy;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBAThH U BBISIBISITH B3aMMOCBSI3U IPUPO/IbL, OOLIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLIEHKAa CBOMX JEWCTBUI C Yy4€TOM BIHMSHUS Ha OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX IJI00ANbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbTare 0ocBOeHUS IPOrpaMMbl O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT CcGhOPMHUPOBAHBI MeTamnpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE IeiiCTBHS

ba3oBblie JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(stBIICHU);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAINN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOIIOJCHUAX, OTHOCSIIUXCA K (PU3NYECKUM SBICHHSM;
BBISIBJIAT TIPUYMHHO--CIICACTBEHHBIC CBSI3U NPH W3YYEHUH (PU3HUECKUX
SIBJICHUI U TPOIIECCOB, JIeJaTh BBIBOJBI C HCIIOIB30BAaHHEM JETyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKITIOUEHUH, BBIABUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHus yueOHo pu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJIBKMX BAapHAHTOB peIIeHHs, BBIOOp Haumbosee
TOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarejibckue A1eiCTBUA.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT IIO3HAHUS;
IPOBONUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBTICHUS,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE  JIabHEWIee pa3BUTHE  (PUIUIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSTh Pa3INIHBIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMM WJIM JaHHBIX C y4€TOM MPEJIOKEHHOU Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTHUMAJBHYIO (HOpPMYy  TIPEACTABICHHS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIIaeMble 3aJaydl  HECIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIC yYeOHbIE 1eHCTBUA:

B X0 OOCYXKJeHHusi y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U
BBICKA3bIBAaTh HJIE€W, HAllEJICHHbIE Ha pEIIEHUE 33aJaud U MOJAepKaHHe
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIH;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3UYECKOTO OMBITA
(9KCIIepUMEHTa, UCCIICIOBAHUS, TTPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUIYaTbHON
paboThI U PEIICHUH KOHKPETHOU (PU3nyYecKoi mpoOIieMbl;

IPUHUMATh LIEJId COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTH)KCHHIO: pPacHpelessaTh pPOJju, OOCYXJIaTh IpPOLECcCh U
pe3ynbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOIBKUX JIIOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPaBJIICHUIO U KOOPJIUHUPYS CBOU JEHCTBUSA C IPYTUMH YI€HAMU
KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranm3anus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIHUX
JUIS pelieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMNIE, NPUHATHE pEIIeHUMN
TpYHIoH);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PElIeHUs (GU3HUECKON 3a7a4ul WIIN
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLIUOHAILHBIA HHTEJLJICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U NpeiiaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBITOJIHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTb c€051 HA MECTO JPYTOro YeJ0BEKa B X0JI€ CIIOpa UJIU IUCKYCCUH Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJIbTATDBI

K xoH1y 00yueHust B 7 Kjiacce mpeaMETHbIE PE3yIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHIA:

UCIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HaOJIIO[IEHUE, HKCIEPUMEHT, MOJEINb, TUIIOTE3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPHOE,
KHUAKOE, Ta3000pa3HOe), MEXaHWYEeCKOe [BIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath sBiaeHus (AUQQdy3us, TEMIOBOE JBH)KEHHE YaCTHUI BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Iepeaya 1aBJIeHUs TBEPAbIMU TEJIaMU, )KUJKOCTSIMH U Ta3aMH,
aTMoc(epHOE JaBJCHHE, IJIABaHUE TeJ, IMPEBpallleHUus MEXaHUYEeCKOM
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’XaIlleM MHUpE, B TOM 4ucie (u3nuecKkue SIBICHUS B MPUPOJE:
NPUMEPBI JABMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEXHUBOM
npUpoAe, ACUCTBUE CHUJIbI TPEHUA B MPUPOJAE W TEXHUKE, BIUSHUE
aTMOC(EPHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIAaBaHUE pbIO, pbluaru B
TeJe YeJOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YSI
(bu3nuecKue BeIMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tena,
CHWJIa TPEHHSI, AaBJIEHHE (TBEPIOIO TeJa, )KUIKOCTH, ra3a), BHITAIKABAIOLIAs
CHJia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KWHETHYecKas |
NOTEHIMANbHASL JHEPrusi), NpPU ONUCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUit CMBICI HCTIOIb3yEMbIX BETMUMH, UX 0003HAYCHUS U €TUHULIBI
bu3nyecKuX BEIUYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs Cuil (BAOJb OJAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs phruara (01o0ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATH MIPUYHUHHO--CIICJICTBEHHBIC CBS3U, CTPOUTH OOBsICHEHHE n3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 3a/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OIICHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIHU
(U3HYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIACISATH POBEPSIEMOE
MPEANoJoKeHue (TUIIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJE OIbITA, JEJaTh BBIBOJABI IO €ro
pe3yabTaTam;

MPOBOAUTL OMBITHl 10 HAOMIOJEHUIO (U3WYECKUX SIBJICHUNW WU
bu3nUecKux CBOMCTB Tel: (HOPMYIMPOBATH MTPOBEPSEMBIEC MPEITIOIOKEHUS,
coOupaTh YCTaHOBKY M3 MPE/JIOKEHHOTO 000pyA0BaHUs, 3aUChIBATh X011
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHWS, BPEMEHH, MAaCChl Tela,
o0béMa, CHUJIBI M TEeMIepaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX H
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM aO0COTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BEIUUHHBI OT
JIPYrol ¢ HCMOJb30BAaHUEM TNPSIMBIX HM3MEPEHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABUKYLIETOCS T€JIa OT BPEMEHHU JBUKEHHUS TEJIa, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa 0OpabOTKHA MOBEPXHOCTEH TeNl U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJH CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYXKUHBI, BBITAJIKUBAIOIICH CHIIBI OT 00BhEMA
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTH JKUIAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
TJIaBaHUs TeJl, YCJIOBUM paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJHATh U3MEPEHUs, Cienysl MPEAIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEIMYUH B BHJE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS,;

IPOBOJNTH KOCBEHHBIE HU3MEPEHMsI (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKECHHUS, 1aBJICHUE
BO3/[yXa, BBITAIKHUBAIOIIAsl CUJa, JCHCTBYIOIIas Ha MOTPYXKEHHOE B
KHUAKOCTh  TeNo, KOI(PPHUIMEHT TMOJE3HOr0  JACUCTBUA  MPOCTHIX
MEXAaHU3MOB), CIeIys NPEIIOKEHHOW HHCTPYKLHHU: IMPH BBINOJIHEHUU
U3MEpPEHUI coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHUUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIMECS COCYAbl, OapoMerp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN M HEOOXOJIMMBbIE (DPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJTIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBIATH OTOOp MCTOYHHMKOB HHopmanuun B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HU3HUECKOTo COAEPKaHUs, CIIPaBOUHbIE MAaTEPHUAIIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpuUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (HU3UIECKOTO COAEPKAHUS, B TOM



YuCIIe MyOJIUYHO JeIaTh KPaTKUE COOOIIEHUS O pe3yIbTaTax MPOSKTOB WIIN
y4eOHBIX HCCIEAOBAHHM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh U3y4YEHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTALEN;

MPU BBIMOJHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHUHN PaCIPEACIISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJAaJ B  JEATENbHOCTh  TPYNOIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koniry o0yuenus B 8 kiiacce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TE€Na, HACBHILIEHHBIM M HEHACBIIIEHHBI Map, BIAXHOCTb
BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JI€, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJIEHUS (TEIJIOBOE PACIIMPEHUE M CXKaTue, Tervionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3auus (OTBEpJEBAaHUE), KUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIMS, U3ITyYEHHE),
ANEKTPU3aLUs TeN, B3AUMOJEHUCTBUE 3apSAI0B, TEUCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO I0JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIYKIIHS)
[0 ONHCAHWID KX XapaKTEPHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE H3YYEHHBIX (DU3UYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3NUYECKUE SIBJICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHbBIE SBIEHUS B IPHUPOE,
KpUCTaUIbl B Hpupoae, usinydeHue CoaHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHETa, SJIEKTPUUYECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJiu, aperd moiocoB, poJib MArHUTHOTO MOJIS JIsl )KU3HU Ha 3emiie,
NOJIIPHOE CHUSHHME, NPH ITOM NEPEBOJUTH NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIACNATh CYUIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
duznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrHsl, KOJIUYECTBO
TEIUIOTHI, YZAENbHAas TEIUIOEMKOCTh BELIECTBA, YJEIbHAs TEIUIOTA



TUIaBJICHUS, yJAeTbHAs TEIUIOTa NapooOpa3oBaHMs, yHedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
MAIlIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa, SJIEKTPUUECKUH 3aps]l, CHJIa
TOKa, DJJEKTPUYECKOE HAIpSHKEHUE, COMPOTHBIICHHE  IPOBOJHHUKA,
yEJIbHOE CONPOTUBJIEHUE BEIIECTBA, pA00Ta U MOIHOCTh 3JIEKTPUUYECKOTO
TOKa), MpU ONHCAHUU TMPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICTT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3NUECKUX BEITUUYMH,
HaxXoJIuTh (HOPMYJIbI, CBSI3BIBAIOIINE MAaHHYIO (PH3WYECKYIO BEIMUYHHY C
JIPYTUMHU BEJIMYUHAMH, CTPOUTHh TpPapWKW HM3YYCHHBIX 3aBUCUMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISPHO--KUHETUYECKON TEOpUU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa [ yJacTKa 1eNH, 3aKOH
Jxoynsa—JIeHua, 3aKk0H COXpaHEHHUs SHEPTUU, TIPU 3TOM JAaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATHUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYallMil PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 TOTHYECKHUX
IaroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JEWCTBUS, WCIOIB3YS 3aKOHBI WU
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBHUSl 33/1aud 3alHUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh PacuéThl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIHU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHUE HCCIICIOBAHUS, BBIICIATDH
MpPOBEPSIEMOE  MPEINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 10 HAOMIOJAEHUIO (U3WYECKUX SIBJICHUNW WU
(bU3UYECKUX CBOMCTB TeJl (KanWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUH OT I1BETa H3IydYarolie (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIIEpaTypbl KUIKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTPHU3alUsl Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3apsAlIOB, B3aUMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allksl MAarHUTHBIX TMOJE€H MOCTOSHHBIX MAarHUTOB, JAEHCTBHS



MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEILHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBOJUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
JpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HAOpsDKEHUs] Ha  [POBOJHMKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIVHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAaHOBKY U
BBINIOJHATh WM3MEPEHUs, CJeIysl IMPENJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJE TaOIUI] ¥ TPapUKOB, JAe/IaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEIUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIJIOKEHHOW MHCTPYKLIHMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUJIEHUS! JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUH U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (’KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTrATENb BHYTPEHHEIrO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKUX Lerne c
NOCJIEOBATEIbHBIM U NAPAJUIEIBHBIM COCINHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JJi obecriedeHus1 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIETATH HH(OpPMAIIHIO, KOTOpas SIBISIETCS
POTUBOPEUYMBON HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--IIONYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPIKaHUs, CIPAaBOUHbIE MAaTEPUAIIbl, PECYPCHI
cetu IHTEepHeT, BianeTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIIECHMS,
00o0miass MHGOPMALMI0O M3 HECKOJIBKUX HCTOYHUKOB (DHU3HUECKOTO
COJIepKaHUsA, B TOM YHUCIIE TyOJIMYHO MPEACTABISTh PE3YIbTaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESATENBHOCTH, IPU 3TOM T'PAMOTHO UCIIOJIb30BaTh
U3YUYEHHBIM TMOHATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIAEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3MUECKHUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBHINOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTh TPYIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kJiacce rmpeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSTHUS: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JABMKEHUS, Jedopmalius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIBTPA3BYK, dJICKTPOMArHUTHBIC BOJHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
NaJICHUE TeJl, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTHU, B3aUMOJECHCTBUE



TeJI, PEAKTUBHOE JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHUE (3aTyXarolue u
BBIHYKJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTpPaKCHHE
3ByKa, NPSMOJIMHEWHOE pacHpOCTPaHEHUE, OTPAKEHUE WM NPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOTO CBETa B
CHEKTp M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHHUS B MPUPOJIE:
MPWIUBBI U OTJIUBBI, ABMKEHHUE M1aHeT COJTHEYHOU CUCTEMBI, pEaKTUBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE AECHCTBUE BUIMMOTIO,
yIbTPA(PHOIECTOBOTO W PEHTTEHOBCKOTO HW3IIyYCHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJMOAKTHUBHOE H3ITydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJIMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKHUX
SIBIICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHS, UCTIOIB3YS
bu3MYecKue BEIWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tella TIpH
HEpPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEpeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJA TSIKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUsI, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHJIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus TeJa,
NOJHITOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToh
NPYKUHBI, KHHETUYECKAsl YHEPT U, MOJTHAS MEXaHWIECKask SHEPTHS, TIEPHUOT
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTelb MPEIOMJICHUS Cpebl), TPH OIMHUCAHHUH
MPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOIB3YEMBIX BEIIMYHH,
0003HAaYEHUsI U EIUHUIBl (PU3MUECKUX BEJIUYUH, HAXOJIUTHb (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTMMH BEJIMYMHAMH,
CTPOUTH TPpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs HHEPryU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIMI OTHOCUTEIBHOCTH [ amwmies,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHWS MMITYJIbCa, 3aKOHBI OTPAKECHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOTO M MACCOBOTO YUCE



IpU SAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIIATDH
MIPUYUHHO--CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 TOTUYECKHUX
IIaroB C OMOpPOM Ha 2-3 U3YyYEHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemiath pacu€THbIC 3a7a4u (OMHPAIOIUECS HA CUCTEMY U3 2—3 ypaBHEHHUH),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATHCTUYHOCTH TOTYYCHHOTO 3HAUCHUST (PU3UMUECKON BETNINHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh MPU TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHME HCCIEIOBAHUS, BbLICIATH
IpOBEPSIEMOE  TPEIIOJOKEHUE, OIEHUBATh MPAaBWIBHOCTh IOPSAIKA
NPOBEJCHUS  MCCIEAOBAHUA, JENaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SBICHUA WIH
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEPUOAA KOoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa
000py1I0BaHUSs, OMMCHIBATH XOJI OTIBITA U €r0 Pe3yabTaThl, POPMYyIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HaueHue u3MepsieMoil BeauuuHbl ((POKycHOE paccTosHue
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crmocoda M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHI (3aBUCUMOCTb ITyTH OT BPEMEHH MTPH
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadaJlbHOM CKOPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITENIbHO COOHMpaTh



YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
(¢u3nYeCKUX BEIMYMH B BUAE TaOIUI U IpadUKOB, JeiaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs (UINYECKUX BEIUYMH (CpeaHss
CKOPOCTh U YCKOPEHHE TeJia IPU PaBHOYCKOPEHHOM JBUKCHUU, YCKOPEHHE
CBOOOJIHOTO TMAaJIeHUs, JKECTKOCTb MPYXKUHBL, KOIPPUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHU4ecKass pabdoTa M MOUIIHOCTb, YacTOTa U MEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
CHJIa COOWparomie JMH3BI, PAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPEHMs], COOMpaTh HSKCHEPUMEHTAIBHYK) YCTAaHOBKY M BBIIIOJIHATH
U3MEPEHMS, CIeAysl MPENJOKEHHOW HMHCTPYKLMH, BBIYUCIATH 3HAUEHHE
BEJIMYMHBI U AaHAJIU3UPOBATh MOTYUEHHBIE PE3YJIbTAThI C YUYETOM 3a/1aHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjia TEXHUKN 0€30MIaCHOCTH NP paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3MUYECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHeTapHas MOJIeTb aTOMa, HyKJIOHHAs! MOZEITb
aTOMHOTO sIJIpa;

XapaKkTepu30BaTh MPUHIMIBI JEHCTBUA HU3YYEHHbIX HNPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapaT, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (PU3NYECKUX SBIEHUW MW  HEOOXOauMble  (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB
OpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HWH(OpMALUMIO O  NpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKNX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3710POBbsSI U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBIISITh TOHUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATEIHHO (GOPMYIHUPYSI TOMCKOBBINA 3aMpoc, HAXOAUTh
NyTH ONpeesIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,



MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPKAHUs, CIIPaBOUHbIE MAaTEPUAIIbl, PECYPCHI
cetu UHrepHer, Bianers nNpu€éMaMH KOHCIEKTUPOBAaHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEPIKAHUA,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATEIBCKOM
NEATEIBHOCTH, IIPM  3TOM TI'PAMOTHO  MWCIOJIB30BaThb  W3YYEHHBIU
NOHSATUMHBIN amnmapar Hu3y4aemoro pasaena (PU3MKd U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaueil ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne  HaumeHoBaHue pa3aesioB U
1/ TeM NPOrpamMmbl

KoanuecTBo 4acoB

KoHTpoabHble
Bcero P
padoTsI

IIpakTnyeckue
padoTbI

JIeKTPOHHbIE
(uudposbIe)
o0pa3oBaTejibHbIE

pecypcsbl

Buanl
AeATeIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpamMmbI
BOCIIUTAHUS

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:KaI0IIero Mupa

11 ®du3uka - Hayka 0 pUpoJie

bubmmoteka [JOK

https://m.edsoo.ru/7f416194

Owvanor,
HanpaB/IEHHbIN Ha
BoCnpuATUe
3CTETUYECKUX
KauyecTB pM3MYECKOi
HayKu: eé
rapMOHUYHOTO
NOCTPOEHMS,
CTPOrocCTu, TOYHOCTH,
NIAKOHUYHOCTM.
PacnosHaBsaHue

"

KnaccuduKaumn
dun3nYecKux
ABNEHUN:
MeXaHUYEeCKMX,
TEnnoBblX,
3NEKTPUYECKMUX,
MarHUTHbIX U
CBETOBbIX.



https://m.edsoo.ru/7f416194

1.2

duznueckre BeTUUYNHBI

bubnuorexa [IOK

https://m.edsoo.ru/7f416194

MNpakTUKym,
HanpaB/IeHHbIM Ha
pa3BUTME Hay4yHOW
Ntob03HATENBHOCTH,
WHTepeca K
nccnefoBaTeIbCKoM
[EeATENbHOCTM.
N3mepeHmne
JINHENHbIX pa3MepoB
Ten u

NPOMEXKYTKOB
BPEMEHMU C YY4ETOM
norpeLHoCcTeN.

13

EcrecTtBeHHOHAYUYHBIN METO/T
O3HaHUI

bubmmoteka [JOK

https://m.edsoo.ru/7f416194

MpakTUKym,
HanpaB/ieHHbIW Ha
pa3BUTUE Hay4yHOW
NtoBO3HATENBbHOCTH,
MHTepeca K
nccea0BaTeIbCKomn
OEeATENbHOCTY.
MNposepeHune
nccnenoBaHusA no
NpPoBepKe KaKou-
nmbo runoTesbl.

Wroro no pazneny

6

Pa3nen 2. [lepBonayajibHbIe CBeIEHUSI O CTP

OCHHMMU BeLIECTBA

2.1

Crpoenue BeliecTBa

1

0

but6mmoreka [IOK

https://m.edsoo.ru/7f416194

Anckyccna o]
notpebHocTH B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

dbopmunpoBaHmnm
HOBbIX 3HaHWMN, B

TOM yucne
dopmynnpoBaTb
naew,

NOHATUA, TUNOTE3bI

o} dun3nYecKmx
ob6beKTax "
ABNEHUSAX;
HabnogeHune n
WHTepnpeTaums
OnNbITOB,
CBUAETENLCTBYHOLLNX
06 aTOMHO-
MOJIEKYIAPHOM

CTPOEHMM BeLecTsa:
OnbITbl C
pacTBopeHnem
pas/iMuHbIX BeLlecTs
B BOZE.

2.2

JIBr>KeHUE 1 B3aUMO/ICHCTBUE
YaCTHIl BEUIECTBA

bu6nuorexa [JOK

https://m.edsoo.ru/7f416194

becepa o
noTtpebHOCTH BO
B3aMMOAENCTBUM
Npw BbINOJHEHUM
nuccnenoBaHuUi u
NpPOEeKToB
¢dm3mnyeckoit
Hanpas/IEHHOCTY,

OTKPbITOCTb OMbITY U



https://m.edsoo.ru/7f416194

3HAHUAM APYrux
MNposegeHne n
06BbACHEHWE ONbITOB
no

0b6HapyXeHuto cun
MOJIEKY/IAPHOrO
NPUTAXKEHUA U
OTTa/IKNBaHMUA

2.3

ArperaTHbIe COCTOSTHUS
BELIECTBA

bu6nuoreka [JOK

https://m.edsoo.ru/7f416194

becepna
rOTOBHOCTM
aKTUBHOMY
yyacTumto B
obcyxaeHnu
obuecTBeHHo-
3HAYUMbIX 7
3TUYECKNX
npobsem,
CBA3aHHbIX C
NPaKTUYECKUM
NpUMeHeHnem
OOCTVXKEHNM
dU3nKY;

=x

YcTaHoBneHUe
B3aMMOCBA3U
mexay
0ocobeHHoCcTAMM
arperaTHbIX
COCTOAHMI BOAbI U
CyLLLEeCTBOBAHMEM
BO/IHbIX
opraHM3mos

(MC — 6uonorus,



https://m.edsoo.ru/7f416194

reorpadus)

Uroro no pazneny

Paznen 3. /IBuskeHHe ¥ B3aUMOAelCTBHE Te

5

3.1 MexaHndeckoe IBUKEHUE

bu6mmotexka [JOK

https://m.edsoo.ru/7f416194

AKTUBHOE yyacTue B
peleHnn
NPaKTUYECKNX 3aaau
(B pamKax cembm,
obpasoBaTeibHOM
opraHusaumu,
ropoja, Kpas)
TEXHOJIOTUYECKOM U
couunanbHom
HanpaB/AIEHHOCTH,
Tpebyowmx B TOM
yncne n pUsnYecKmx
3HAHUN.
OnpegeneHune
CKOpOCTU
paBHOMEPHOro
OBUXKeHUA (LWapuKa
B *KUOKOCTU, MOAENMN
3N1EKTPUYECKOTO
asTomobuna nT.4.).
OnpeaeneHune
cpegHeit ckopocTu
CKOJIb}KeHuA bpycKa
WAU LIapUKa No
HaK/MIOHHOM



https://m.edsoo.ru/7f416194

N/TI0CKOCTU

3.2

I/IHepHI/IH, Macca, II0THOCTb

bubmmotexka [JOK

https://m.edsoo.ru/7f416194

MpoeKTHble 3a4a4n C
opueHTaumen Ha
npumeHeHue
dU3NYECKUX 3HAHUI
ONs pelleHus 3agad
B8 0b6nactu
OKpy:KatoLLen
cpeapl,
NJaHNMpPOBaHMA
NOCTYMKOB U OLLEHKM
NX BO3MOXKHbIX
nocneacTsnmnana
OKpy:KatoLLen
cpeapl.
Ob6bsacHeHMe U
NPOrHo3MpoBaHue
ABNEHWUN,
06ycnoBaeHHbIX
MHepumen,
Hanpumep, 4To
NPOUCXOANT NP
TOPMOXKEHUU UK
pes3komMm mMmaHeBpe
aBTOMObUNSA,
noyemy
HEBO3MOKHO
MIHOBEHHO
npeKkpaTuTb
OBUXKEeHWe Ha



https://m.edsoo.ru/7f416194

BeJsiocunene uam
camoKaTe U T. 4.

3.3

Cuna. Buner cun

14

bubmuoreka [IOK

https://m.edsoo.ru/7f416194

PasBuBatowme
y4yebHble 3a4a4m Ha
NOBbILIEHWNE YPOBHS
cBoel
KOMMETEHTHOCTH
yepes NPaKTUYECKYHO
[eATeNbHOCTb
AHanus
NPaKTUYECKNX
CUTYaLMi1, B KOTOPbIX
nposBAAeTcs
AencrTeme cunbl
ynpyroctu
(ynpyroctb maua,
KPOCCOBOK, BETOK
nepesa v ap.).
O6bacHeHMe
opbuTanbHOro
OBVXKEHUA nnaHeT
C UCNONb30BaHMEM
AB/IEHUA TATOTEHUA
W 3aKOHa MHEepLUN.

Uroro no pazneny

Pa3nen 4. JlaBiienne TBEPABIX TeJl, ;KHAKOCTEN U ra3oB

21

41

Hasnenue. [lepenaya naBneHus

TBEPABIMU TEJIAMH,

KHUOKOCTAMH U Ira3aMHu

bubmuoreka [IOK

https://m.edsoo.ru/7f416194

becepa o
notpebHocTH B
dbopmunpoBaHnn



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HOBbIX 3HaHWMN, B
TOM yncne
dopmynnpoBaTb
naeu,

NOHATUSA, TMMNOTE3bI O
dur3nyecKmx
0bbeKTax u
ABNEHUAX.

N3yyeHune
ocobeHHocTel
nepeaayv gaBneHuns
TBEPAbIMM TEeNaMU,
KUOKOCTAMU U
rasamm

4.2

I[aBJICHI/IC KUIAKOCTHU

but6mmoreka [IOK

https://m.edsoo.ru/7f416194

AKTUBHOe yyacTue B
pelweHumn
NpaKTUYeCcKMX 3aay
(B pamKax cembu,
obpaszoBaTesnibHOM
opraHusaumm,
ropoja, Kpas)
TEXHOI0MMYECKOM U
coumanbHom
HanpaBNEHHOCTH,
Tpebylowux B TOM
yuncne n pUsnyecKmx
3HAHW.

AHanms un
obbAcCHeHMe
NPaKTUYECKNX
CUTyaumii,



https://m.edsoo.ru/7f416194

LEMOHCTPUPYIOLLLNX
nposBaeHne
JaBneHus
HXNAOKOCTU N 3aKOHa
Mackana, Hanpumep
npoLLEeccos B
OopraHusme npu
rnybokoBogHOM
HbIPAHUN

4.3

ATMocdepHOoe naBieHne

bu6nuorexa [JOK

https://m.edsoo.ru/7f416194

MpakTUKym c
opueHTaumel Ha
npUMeHeHune
dU3MYECKUX 3HAHMI
ONA peleHuns 3agad
B 061acTu
OKpyrKatoLLe
cpeapl,
NJaHNMpPOBaHMA
NOCTYMKOB U OLLEHKM
NX BO3MOXHbIX
nocneacTenmngnn
OKpYy:KatoLein cpeapl
Ob6bAcHeHMe
CyLLLeCTBOBaAHMA
atmocdepsbl Ha
3emne 1 HEKOTOPbIX
nnaHeTax uau eé
OTCYTCTBUA Ha
APYrux nnaHeTax u
JNlyHe



https://m.edsoo.ru/7f416194

44

HeﬁCTBHe KHNIKOCTH U Ira3a Ha
HOFp}I)KéHHOC B HHUX TCJIO

bubmuoreka [IOK

https://m.edsoo.ru/7f416194

Ownanor o
NOBbILIEHME YPOBHSA
cBoel
KOMMETEHTHOCTH
Yepes NPAKTUYECKYIO
OeATeNbHOCTb.
MNposegeHne n
obcykaeHune
OnbITOB,
OEMOHCTPUPYIOLLMX
3aBUCUMOCTb
BbITa/IKMBAIOLLEN
CUNbl, AENCTBYIOLLLEN
Ha TENI0 B }XKNAKOCTH,
oT 06bEMa
NorpyeHHoM

B YKMAKOCTb YacTu
TeNa v OT NIOTHOCTU
KUAKOCTH.

Uroro no pazneny

Pa3nen 5. PaGoTa n MomiHOCTh. JHeprus

21

5.1

PabGora u MOITHOCTDH

bu6nuorexa [JOK

https://m.edsoo.ru/7f416194

MNnaHnposaHune
CBOEro pasBuTHA B
npuobpeTeHUmn
HOBbIX GU3NYECKNX
3HaHWM
JKCnepuMeHTaibHoEe
onpeaeneHve
MeXaHMYEeCKoM



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

paboTbl cuAbI
TAXKECTU NpU
nageHumTenau
CUNbI TPEHUA

npv paBHOMEpPHOM
nepemeLLeHnn Tena
MO rOPU30HTaIbHOM
NMOBEPXHOCTM

5.2

HpOCTLIe MCXaHHU3MBbI

bubmuorexa [IOK

https://m.edsoo.ru/7f416194

AKTUBHOE yyacTue B
peleHnn
NPaKTUYECKNX 3aaau
(B pamkax cembm,
obpasoBaTeibHOM
opraHusaumm,
ropoja, Kpas)
TEXHOI0MMYECKOM U
coumnanbHoM
HanpaB/NEHHOCTH,
Tpebylowmx B TOmM
yncne n pUsnNYeCcKmx
3HAHUN.
OnpegeneHune
BbIMIpPbILLA B CUIE
NPOCTbIX
MeXaHM3MOB Ha
npumepe pblyara,
NOABUXKHOIO U
HEeMnoABUKHOIo
6/10K0B, HAKNOHHOW
NJ0CKOCTH



https://m.edsoo.ru/7f416194

5.3 MexaHuyeckas SHEpTus

bubnmorexa [JOK

https://m.edsoo.ru/7f416194

OuncKkyccna 06
WHTepece K
NpakTUYeckomy
N3y4yeHuto
npodeccuit,
CBA3AHHbIX C
bU3MKON.
ObcyxaeHune rpaHn,
NPUMEHNMOCTH
3aKOHa COXpaHeHUs
sHepruu.

Hroro no pazaeny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/7f416194

8 KJIACC

Ne  HaumeHoBaHue pa3aesioB
/i ¥ TeM NPorpaMmbl

KoaudecTBO 4acoB

KonTtposabubie

Bcero
padoThI

IIpakTnuyeckue
padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3zoBaTejibHbIE

pecypchl

Buabl 1esiTeJIbHOCTH
o0yyaromuxcs ¢
yueToM padoueit
NPOrpaMMbIl
BOCIIMTAHUS

Pasznea 1. TenjioBble ABJICHUSA

11 Ctpoenue 1 cBOWCTBa
' BEIIIECTBA

bub6auoreka IIOK
https://m.edsoo.ru/7f4181ce

Becepna o roToBHOCTU K
aKTUBHOMY y4acTuiO B
obcyxaeHnu
06LecTBEHHO-3HAYUMBbIX
W 3TUYECKMUX Npobaem,
CBA3AHHbIX C
NPaKTUYECKNUM
npumeHeHnem
OOCTUXKEHNN GUIUKMN.
Ob6bAcHeHWe ponu
KanUANAPHbIX ABNEHWUI
ANA NOCTYN/IeHUs BOAbl B
OpraHM3m pacTeHui.
HabnioaeHue,
nposeaeHue n
06bACHEHWEe OMNbITOB NO
Habnto4EeHUIO TEMNNOBOTO
paclMpeHns rasos,
KUAKOCTEN U TBEPADIX
Ten. ObbAcHeHue
coxpaHeHus 0b6béma
TBEPAbIX TEN, TEKYYECTU



https://m.edsoo.ru/7f4181ce

XUAKOCTU (B TOM YmMCAe,
pasHM1LbI

B TEKYYECTU ANA PasHbIX
UAKocTel), AaBneHuns
rasa.

1.2

TenuoBsle mporeccs

21

bubmmoteka [JOK
https://m.edsoo.ru/7f4181ce

MpoeKTHbIe 3a4a4m C
opueHTaumen Ha
npumMmeHeHne GU3NYECKUX
3HAHWI ANA pelweHuna
3aga4 B obnactu
OKpYy:Katowen cpeapl,
N/JIaHNMPOBAHMA MOCTYMKOB
N OLLEHKM MX BO3MOKHbIX
nocneacTsunin ans
OKpy:KatoLein cpeabl
AHanus cuTyaumii
NnpaKTU4ecKkoro
NCNo/Ib30BaHMA TEMNI0BbIX
CBOICTB BeLLecTB U
MmaTepuanos, Hanpumep, B
uenax
3HeprocbeperkeHus:
Tennousonauus,
sHeprocbeperatoLme
Kpbiww,
TEPMOAKKYMYNATOPbI U T.
A

ObcyKaeHue
3KOJIOTMYECKUX
nocneacTsnit



https://m.edsoo.ru/7f4181ce

NCNONb30BaHUA
ABuraTenein BHyTpeHHero
CropaHus, TENI0BbIX U
rMAPO3EKTPOCTAHLUN

Uroro no pazneny

28

Paznen 2. DiekTpuyecKkne U MATHUTHbIE

ABJICHUSA

2.1

DneKTpuYecKue 3apsbl.

3ap$[)KeHHBIe TCJIa U UX
B3aMMO/ICIICTBHUE

bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce

PasBuBatowme yyebHble
cUTYauuu B
notpebHocTH BO
B3aMMOLENCTBUN  Npw
BbINOJIHEHUU
nccneaoBaHUm 7
NPOEeKTOB  $M3MYECKOM
HanpaB/IEHHOCTH,
OTKPbLITOCTb ~ OMbITY MU
3HAHUAM ApPYruX;
NoBblLLIEHME YPOBHS CBOEN
KOMNETEHTHOCTUN Yepe3
NpPaKTUYECKYIO
0eATeNbHOCTb.
HabntogeHune u
npoBeseHME ONbITOB

Mo 3/1eKTpM3aunmM Ten npum
COMPUKOCHOBEHMUM U
NHAYKUMeWn

2.2

IlocrostaEBIH
AJIEKTPUYECKUIN TOK

20

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

Becejga o0 ocosHaHue
nedumuntoB

COBCTBEHHbIX 3HAHUMI U
KOMMEeTEeHTHOCTeM B



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

obnactu Hu3MKH;

OCO3HaHUE
LIEHHOCTH 0€30I1aCHOI0
obpaza KU3HU B
COBPEMECHHOM
TEXHOJIOTHYECKOM

MHUpE, BOXHOCTH TPABUIT
0€30I1aCHOr0 IOBEIECHUS
HAa  TpaHCIOpTe, HAa

JIOporax, c
AIEKTPHYCCKUM "
TCIIJIOBBIM

00opyI0BaHHEM B

JIOMAIITHUX yCIOBUSX.
OO0BsiICHEHUE YCTPOWCTBA
W TpUHLUNA JEUCTBUS
JTIOMAIITHUX
AIIEKTPOHArpeBaTEIbHBIX
npubopoB. OObscCHEHNE
MIPUYIHH KOPOTKOTO
3aMBIKaHUS U TIPUHITHIIA
JIEUCTBUS TUTABKUAX
MpEAOXPAHUTEIIEH.
Pewenne 3a1a4 c
HCIIOJIb30BAaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarauTHBIC SIBJICHUS

15

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

becega c
opueHTauums Ha
npUMeHeHne

dU3MYECKUX 3HAHWUI aNs
pelleHuns 3ada4 B



https://m.edsoo.ru/7f4181ce

0bnacTm  OKpyKatoLLel
cpeabl, NJaHWPOBaHMA
MOCTYMNKOB M OLEHKMU UX
BO3MOMHbIX
nocneacTsnit ans
OKpYyrKatoLel cpeabl;
0CO3HaHMWe rnobanbHoOro
XapaKTepa 3KONOrMYECKUX
npobaem n nyten nx
peleHus.

AHanus cuTyaumm
NPaKTUYECKoro
NpUMeHeHuA
3NEKTPOMArHuTOB (B
ObITOBbIX TEXHUYECKMX
YCTPOMCTBAX,
NPOMBILLIEHHOCTH,
MeauumHe).

24

3J'ICI(Tp0MaFHI/ITHa}I
HWHAYKIOUA

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

[Ownanor 06 oco3HaHue
LEeHHOCTM GU3MYECKO
HaYKW Kak MOLLHOro
WMHCTPYMEHTa No3HaHuA
MWpPa, OCHOBbI Pa3BUTUA
TeXHONOr1I, BaxkHelLwen
COCTaB/IAOLLEN KYNbTYPbl.
OnbITbl MO UCCNEA0BAHMUIO
ABNEHUA
3/1eKTPOMArHUTHOM
WMHAYKLMU: uccnesoBaHue
M3MEHEHUI 3HAYEHUSA U
HanpaB/ieHus



https://m.edsoo.ru/7f4181ce

WHAYKLMOHHOIO TOKA

Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 145

YACOBIIO ITPOI'PAMME




9 KUIIACC

Ne  HaumeHoBaHue pa3aesoB
n/n ¥ TeM NPOrpaMmbl

KoaudecTBO 4acoB

Bcero

Konrtposabubie
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHBIE
(uudposbie)
o0pa3zoBaTe/ibHbIE

pecypchl

Buani

eI TeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpaMmbl
BOCIIUTAHUS

Paznen 1. Mexanuuyeckue siBJICHHS

11 Mexannueckoe ABUKEHUE U
' CIIOCOOBI €r0 OMMHUCAHUS

10

bub6auoreka IIOK
https://m.edsoo.ru/7f41a4a6

Aunckyccua o
0CO3HAHWE LEHHOCTH
dU3NYECKOM HaYKM KaK
MOLLIHOTO MHCTPYMEHTA
NO3HaHWSA MMPa,
OCHOBbI Pa3BUTUA
TEXHONOTUN,
BaXKHenLwwemn
cocTaBnsAwoLWen
KY/IbTYpbl.
Ob6cyRaeHune rpaHn,
NPUMEHMMOCTU
moaenu
«MaTepuanbHan
TOYKa».

OnucaHune
MEeXaHWYeCcKoro
OBUXKEHUS
pPas3NYHbIMM
cnocobamm
(ypaBHeHue, Tabnunua,



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

rpaduk).

AHaNN3 XKN3HEHHbIX
CUTYyaUMit, B KOTOPbIX
nposasnaeTca
OTHOCUTE/IbHOCTb
MeXaHW4ecKoro
OBUXKEHMA.

1.2

B3aumoneiicTtBue e

20

bubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6

AKTUBHOE y4acTHe B
peleHuH
MPaKTUYEeCKUX 3ajad
(B paMKax CEMbH,
o0OpazoBaTenbHOI
OpraHM3allky,
ropoa, Kpasi)
TEXHOJIOTHYECKOH 1
COLIMAJILHOM
HarnpaBJIeHHOCTH,
TpeOyIOIMX B TOM
quciae U GU3MUECKUX
3HAHMI;

Anxanus IBVKEHUS
HEOECHBIX TEeNI II0J
JIeicTBUEM CHIIBI
TATOTEHUS

(c  wucmomp30BaHUEM
JIOIOJTHUTEIbHBIX
HCTOYHHKOB
nHpopManum).

13

3aKOHBI COXPaHECHHUS

10

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

Ctpemnenue
aHanN3npoBaTb "



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

BbISABAATb
B3aMMOCBA3MU
npupoasl, obuiecTea
7

3KOHOMMWKM, B TOM
yncnec
NCNoNb30BaHNEM
dU3NYECKMX 3HAHUIA.
AHanus cutyaumin B
OKPY*KatoLWen *KN3HU C
NCNoNb30BaHNEM
3aKOHa CoXpaHeHuA
nMnynbea.
PacnosHaBaHue
AB/NEHUA PEaKTUBHOIO
OBUXEHMA B Npupoae

N TEXHUKE.
Hroro no pazneny 40
Pa3znen 2. MexannuecKue KoJ1e0aHUS U BOJIHbI
MoTpebHocTb B
dopmmpoBaHnK

2.1 MexaHnueckue KoiaeOanus

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

HOBbIX 3HaHW, B TOM
yucne
dopmynnpoBaTb
naeu,

MOHATUA, TMNOTE3bI O
dur3MYecKmx 06beKTax
N ABNEHUAX;
HabnogeHue
KosnebaHuit nopa,



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

aencremem cun
TAMECTU U YyNPYrocTu u
obHapyKeHue
NoAo06HbIX KonebaHui
B OKpY’KatoLem mupe.
AHanus KonebaHni
rpysa Ha HATU U Ha
NpYy»KuUHe.
OnpeaeneHune 4acToTbl
KonebaHu
MaTeMaTHUYeCKoro 1
NPY*UHHOTO
MasTHUKOB.

2.2

Mexannueckre BOJTHEL.
3ByK

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

pynnoBsble NpoeKTbl €
opueHTaumnen Ha
npUMeHeHue
dU3NYECKMX 3HAHUN
ON1A pelleHnn 33434 B
ob1acTu okpyKatoLei
cpeapl, N1aHMPOBAHMA
MOCTYNKOB W OLLEHKM UX
BO3MOMHbIX
nocneacTeninans
OKpYy’KatoLwen cpeapl
O6Hapy:KeHue u
aHa/In3 BOJIHOBbIX
ABNEHWI B
OKpyrKatoLem mmpe.
HabnogeHue
33aBMCMMOCTM BbICOTbI



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

3BYKa

OT YacToThbl (B TOM
yucne, c
NCMOb30BaHNEM
MYy3bIKaNbHbIX
WNHCTPYMEHTOB).
HabntoaeHue u
06bACHEHWE ABNEHMUA

aKyCTMYECKOoro
pesoHaHca
Wroro no pazneny 15
Pa3nen 3. DJIeKTPOMArHUTHOE 10JI€ U 3J1eKTPOMATHUTHBIE BOJTHBI
PassuBatowme

3.1

3J'ICKTpOMaFHI/ITHOG IIOJICE U
QJICKTPOMATrHUTHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

y4yebHble cuTyaumm Ha
0CO3HaHUe LeHHOCTH
bu13MYeCcKO HayKM Kak
MOLLLHOTO MHCTPYMEHTA
No3HaHUA Mupa,
OCHOBbI Pa3BUTKSA
TEXHO/I0rUN,
BarKHelLwel
cocTaBfAoWEN
KYNbTYpbl.

AHanuns TeKcTos,
OMMCbIBAOLMX
npoaBaeHns
3NEeKTPOMarHMTHOro
N3/7y4yeHua B npupoae:
YKMBblE OpraHU3Mbl,



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

U3NyyeHnsa HebecHbIX
Ten (cmbicnoBoe
yTeHue).
PacnosHaBaHue u
aHan3 PasANYHbIX
NPUMeEHEHNUN
3/1EKTPOMArHUTHbIX
BOJIH B TEXHUKE.

Hroro no pazneny

Pa3pnen 4. CBeToBbI€e IBJICHUS

41

3aKOHbI pacpOCTPaHEHUS
cBeTa

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

becepa o BocnpuaTtne
3CTETUYECKMX KauyecTB
bur3nyecKoit HayKku: eé
rapMOHUYHOrO
NOCTPOEHMUA,
CTPOrocCTu, TOYHOCTH,
JNIAKOHUYHOCTM.
HabntoaeHue onbITos,
OEMOHCTPUPYIOLLMX
ABneHune
NPAMOJIMHENHOTO
pacnpocTpaHeHus
cBeTa (BO3HMKHOBEHME
TEHW U NONIYTEHM),

N UX MHTepRpeTaLmsa c
NCMNOJIb30BaHMEM
NMOHATUA CBETOBOTO
Nyva.

ObbsacHeHMe U



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

MoaeIMpoBaHue
CONIHEYHOTO U IYHHOTO
3aTMEHUMN.

4.2

JIMH3BI 1 ONTHYECKUE
puOOpHI

bubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6

AKTHBHOE ydJacTHe B
peleHun
MPaKTUYECKUX 3ajad
(B pamMKax CeMbH,
o0OpazoBaTenbHOI
OpraHM3alvy,
ropoa, Kpasi)
TEXHOJIOTHYECKON |
COLIMAIEHON
HanpaBJICHHOCTH,

TpeOyIONMX B TOM
qucie U (PU3NIECKUX

3HAHWH,

NHTepec K
NPaKTUYECKOMyY
n3y4yeHuto npodeccuit,
CBAA3aHHbIX C PU3MKOIA.
AHanms ycTpoicTea u
nNpUHLMNA AEeNCTBUSA
HEKOTOPbIX ONTUYECKNX
npunbopos.:
¢doToannapara,
MMKPOCKONa,
Teneckona.

MN3yueHne moaenu
rn1a3a Kak onTUYecKom
cuctembl. AHanus
ABNEHUN



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

6/1M30pyKOCTH U
0aNbHO30PKOCTH,
nNpUHUMNa AencTBumA

4.3

Pasnoxxenue Genoro cBera B
CIEKTp

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

04KOB

becepa o
notpebHocTH B
dopmmpoBaHNK

HOBbIX 3HaHW, B TOM
yncne
dopmynpoBaTb
naeu,

NOHATUA, TMNOTE3bI O
dusnyeckmx obbekTax
N ABNIEHUAX.
MposeneHune un
06bACHEHWE ONbITOB
no BOCNpUATHIO LiBETA
npeAMEeTOB Npu UX
HabnofgeHun yepes
uBeToBble GUALTPbI
(uBeTHbIE OYKM

Uroro no pazneny

Pa3zgen 5. KBanToBble iBJIeHUA

15

5.1

Hcnyckanue v noriomeHne
CBeTa aTOMOM

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

becega o]
OCO3HaHWe LLeHHOCTH
du3nYecko  Hayku
KaK MOLLHOIo
WHCTPyMeHTa
NO3HaHWUA MUPa,
OCHOBBbI pa3BuTmA



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

TEXHONOTUN,
BaXKHeunLLen
cocTaBAAoWEN
KYNbTYpbl;

pa3BUTME HAYYHOM
Nt0603HATENBHOCTY,
WHTepeca K
nccen0BaTeIbCKon
OeATeNbHOCTH.
ObcyKaeHue
NpPOTUBOPEYNIA
naaHeTapHOM Mmoaenm
aTOMa M OCHOBaHMM
ans rmnotesbl bopa o
CTaUMOHApPHbIX
opbuTax anekTpoHoB

5.2

Crpoenue aTOMHOTrO s1pa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

MNnaHupoBaHue
CBOEro pasBuUTMA B
npuobpeTeHUn
HOBbIX  PUINYECKNX
3HAHWW; CTpeMNeHne
aHaNM3npoBaThb "
BbIABNATb
B3aMMOCBA3M
npupoapl, obuwectsa
"

3KOHOMWKM, B TOM
yncne ¢
NCMNO/NIb30BaHNEM
dU3NYECKMX 3HAHUIA.
ObcyKaeHue



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

BO3MOXHbIX FTMNOTE3 O
MOZENAX CTPOEHUSA
Aapa.

OnpegeneHune cocrtasa
A4ep no 3afaHHbIM
MaccoBbIM 1
3apAS0BbIM YMCAAM U
MO NOJIOKEHUIO B
nepunoanyecKom
CUCTEME 3/IEMEHTOB.

5.3

S nepHble peakiuu

bubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6

lpynnoBble MPOEKTbI
C OpuveHTaumen Ha
npumeHeHue
dU3NYECKUX 3HaHUM
ONA pelieHus 3agad
B obnactu
OKpYy»KatoLwen cpeapbl,
NAaHMPOBAHMUA
MOCTYMNKOB U OLEHKM
nx BO3MOXHbIX
nocneacTeum ona
OKpY*KatoLen cpeabl;
0CO3HaHue
rnobanbHoro
XapakTepa
3KONOrMYEeCKUX
npob6aem n nyten nx
peleHus.
ObcyxaeHune
nepcrnexkTmB
NCMNONb30BaHUA



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

ynpaBasemoro
TEPMOAAEPHOIO
CUHTE3a.

ObcyKaeHue
NpPeMMyLLECTB U
3KONOrUYECKUX
npobsiem, CBA3AHHbIX C
A0EepPHO SHEPreTUKOM

Hroro no pazneny

Pa3nes 6. [loBTopuTe/bHO-00001AI0IIMIA MOYJ/Ib

17

6.1

[ToBTOpenue u 00oOIIEHNE
coziepKaHus Kypca (pU3UKH
3a 7-9 xnacc

bubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6

Ounckyccus 06!
OCO3HaHWe  LEeHHOCTU
dU3NYECKOM HayKKN KaK
MOLLHOTO MHCTPYMEHT]

No3HaHusA MUpa,
OCHOBBbI pa3BuTUA
TEXHO/I0MUM,
BaXKHenwemn
cocTaBnsAwoLen
KYNbTYpbl;

pa3BUTME HAy4YHOM
nobo3HaTeNbHOCTH,
MHTepeca K
nucciea0BaTeIbCKoM
[eATeNbHOCTH,

PelweHne pacyéTHbIX
3aZiay, B TOM yucne
npeanoiaratowmx
NCMoab30BaHUe
dusnyeckuxmogenem u
OCHOBAHHbIX Ha
coaepKaHum



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

pas3/InYHbIX pa3aenos
Kypca Gu3UnKN.

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102

27




IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB DJIeKTPOHHDIE
° OBbIC
Tema ypoka Kontpoabnbie| IlpakTtuyeckue uuGpoBLI
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypcsl
duznka — HayKa O IPUPOJE.
1 e Prpod 1 0 0 https://infourok.ru/
SBneHus npupobl
2 dusnyuecKue sIBICHUS 1 0 0 https://infourok.ru/
3 du3nvecKue BEITUUUHBI U X 1 0 0 http://class-
U3MEpEHUe fizika.narod.ru/07 class.htm
Ypok-uccienoBanue
"N3mepenue TemnepaTypsl Ipu
http://class-
4 TTOMOIIM >KHAKOCTHOTO 1 0 1 .
fizika.narod.ru/07 class.htm
TEPMOMETPA U JATUHKA
TemnepaTyps!"”
MeToapl HAy4YHOTO TTO3HAHMSL.
5 Onucanne GpuznyecKux 1 0 0 brbmmorexa [HOK
. N https://m.edsoo.ru/ff09f72a
SIBJICHUH C TOMOIIbIO MOJIENEH
Ypok-uccienoBanue
"[IpoBepka runoTes3sl:
JaJIbHOCTH I10JIETA [IapUKa,
6 1 0 1 https://resh.edu.ru/
MYIIEHHOTO TOPU30HTAJIBHO,
TeM OOoJIbIlIe, YeM OOJIbIIE
BbICOTA ITycKa"
7 Crtpoenue BemecTBa. ONBITHI, 1 0 0 bu6muoreka [IOK
JIOKa3bIBAIOLIUE JTUCKPETHOE https://m.edsoo.ru/ff09fe0a



https://infourok.ru/
https://infourok.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/
https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCIICCTBA

8 JIBr>KeHHE YaCTHIl BEIIeCTBA bubsmorexa [IOK
Hbett https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «ONbITHI
9 10 HAOJIFOIEHUIO TEIIIOBOIO https://resh.edu.ru/
paCHIMPEHHUS Ta30BY
10 ArperaTHbl€ COCTOSIHUS http://class-
BEIIECTBA fizika.narod.ru/07 class.htm
OCoOEHHOCTH arperaTHbIX
cocTossHUA Boabl. O000IEeHHE
bubmmoteka [IOK
11 1o pazaeny «llepponaganbHble
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BELLIECTBA»
MexaHUUEeCKOE IBIKEHUE.
12 PaBHOMEpHOE U Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBIMYKCHUE
bu6nuoteka [JOK
13 C .E
KOPOCTE. EAMHULBL CKOPOCTH https://m.edsoo.ru/ff0a079c
1 Pacuer nytu u BpeMeHU bubnmnoreka [IOK
JIBKEHUSA https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca— mepa bu6mmoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 Macchl 1 00bEMA TeJIa 0 €ro Bubmaorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHA
JlaGopatopnas pabora
17 «OrmpeiesieH e MIOTHOCTH https://resh.edu.ru/

TBEPAOTO TENA»



https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/

Pemmenue 3a1a4 no reme

bubnmorexa [IOK

18 "[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaercTBug Ten. Cuia https://infourok.ru/
ynpyroctu. 3akoH ['yka
JlaGopaTopHas padota
«3yueHune 3aBUCUMOCTHU
20 pactspkenus (aedopmMarii) https://resh.edu.ru/
MPY>KUHBI OT IPHIIOKEHHOMN
CHJIBDY
1 [[“1Bnenue Tsarorenus. Cumna http://class-
TKECTUA fizika.narod.ru/07 class.htm
CBs13b MEXKy CUIIOHN TSIKECTH U
99 Maccol tena. Bec Tena. bu6nuoteka [JOK
Pemenne 3agau mo teme "Cuna https://m.edsoo.ru/ff0al778
TsHKeCTH"
WJia TSHKSCTH Ha 170.4
23 gnaHeTax.e ;)1431/111:(131?1; bubmotexa [IOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
but6mmoreka [IOK
24 HMsweperne ci. JlusamomeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. Heecomocts https://m.edso0.ru/ff0al778
Crnosxenue 1ByX cui,
HAMpaBJIEHHBIX MO OJTHOM but6mmoreka [IOK
26 N .
npsiMoii. PaBHoelicTByrOIASA https://m.edsoo.ru/ff0ala70
CHII
27 Pemenue 3amay mo teme hetps.//phys-

oge.sdamgia.ru/



https://m.edsoo.ru/ff0a123c
https://infourok.ru/
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/

"PaBHoaeiicTByromas cui”

Cuia TpeHus U €€ BUIBI.

bubmuorexa [IOK

28
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora
«M3y4eHne 3aBUCIMOCTH CHJTBI

29 TPEHUSI CKOJIBKEHUSI OT CUJIBI bu6mmoreka LIOK
JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS
MMOBEPXHOCTEW
Pemenue 3amau Ha

https://phys-

30 orpesieTieHUue ,

. . oge.sdamgia.ru/
PaBHOICHCTBYIOIICH CHUITBI
Pemenue 3amgau no remam:

31 «Bec Tenay, «I'paduueckoe bubnmnoreka [IOK
n300paxkeHue cui», «CUITbI, https://m.edsoo.ru/ff0alde0
«PaBHOIENCTBYIOIIAS CHIDY
KonTponbHas pabota mo
TemaM: «MexaHndeckoe
NIBIOKEHHEY, «Macca, .

32 https://resh.edu.ru/
TJIOTHOCTBY, «Bec Tenay,

«I"paduueckoe n300pakeHme
cry, «Cuib
JNasnenue. CriocoObl

33 MCHBIIICHHS U YBEITUYCHUS bubmmorexa [IOK
y e https://m.edsoo.ru/ff0a20a6
JTABJICHUS
JlaBieHue ra3a. 3aBUCUMOCTh

R bubmuorexa [IOK

34 JIaBJICHHS Ta3a OT 00bEMa,

TeMIepaTypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0a1de0
https://resh.edu.ru/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBneHus TBEPABIMU

35 TeJIaMH, )KUIKOCTSIMHU 1 bubmotera [IOK
’ https://m.edsoo.ru/ff0a25b0
razamu. 3akoH Ilackais
JlaBiieHUE B )KUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI Bubmiorexa OK
https://m.edsoo.ru/ff0a2718
TSKECTH
Permienue 3agad mo teme
37 «/laBieHre B )KUAKOCTH U ra3e bub norexa [IOK
a ’ https://m.edsoo.ru/ff0a2826
3akoH ITackams»
bubnuoreka [IOK
38 Coobmarompecs cocya! https://m.edsoo.ru/ff0a2970
39 I'uapaBiIMyYecKHii mpece bubmmorexa [IOK
P P https://m.edso0.ru/ff0a3136
40 Manomerpsl. [TopiiaeBoit http://class-
JKHUJIKOCTHBIA HAcOC fizika.narod.ru/07 class.htm
a1 Atmocdepa 3eMiIu U IPUINHBI bubnmnoreka [IOK
€€ CyIleCTBOBAHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMmocdepHoe bubnuoteka [IOK
JTaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubmmoreka [IOK
nasieHus. OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EpPHOTO
44 JIABJIEHUS OT BEICOTHI HA, Bubmuorexa LJOK
g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomerp-aneponn.
45 ATII)VIOC(bS Hoepz[aBJjIeHHe Ha bubmmorexa LHOK
p https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amay mo reme " http://class-



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
http://class-fizika.narod.ru/07_class.htm

ATtmocgepHoe naBienue”

fizika.narod.ru/07 class.htm

JleiicTBUE >KUIKOCTH U Ta3a Ha

47 IIOTPY’KEHHOE B HUX TEIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaGopaTopHas pabota
«Onpezereiie . bu6nmorexa [IOK
48 BHUT anKHBamllleH CHIRL https://m.edsoo.ru/ff0a33fc
JCHCTBYIOIICH HA TEO,
MOTPYKEHHOE B )KUJIKOCTh
Jlaboparopuas paboTa 1o Teme
«HccnenoBanue 3aBUCUIMOCTH Bu6morexa [IOK
49 pecateda b Bf) e OT 005EMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJKOCTh
4acTH Tena
bubmmotexa [IOK
S0 lnaparine Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas paboTta
"KoHcTpynpoBanue apeomerpa
51 WM KOHCTPYHUPOBAHUE JIOJKH https://resh.edu.ru/
onpeneneHue e
rpy301n01bEMHOCTH"
Pemenne 3amay 1mo TemMam:
«IInaBanue cymos. BuGmrorexa [[OK
52 Bosnyxomnasarey, https://m.edsoo.ru/ff0a3654
«/laBieHue TBEpbIX TEN,
KHUJKOCTEH U Ta30B»
KonrponsHas pabora no teme
53 «JlaBJIeHME TBEP/IBIX TEII, https://resh.edu.ru/

JKUIKOCTEH U ra30By



http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://resh.edu.ru/
https://m.edsoo.ru/ff0a3654
https://resh.edu.ru/

bubmuorexa [IOK

0 0
>4 Mexanieckas pabota https://m.edsoo.ru/ff0a3f82
55 MormutHnocTb. EnuHuis 0 bubmuoreka [IOK
MOUIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér
56 MOII[HOCTH, Pa3BUBACMO TpH 1 https://resh.edu.ru/
mobEME 110 JiecTHHIE"
57 IIpocThie MexaHU3MBI. Peruar. 0 http://class-
PaBHOBecue cwit Ha pelyare fizika.narod.ru/07 class.htm
Prruaru B TexHuke, OBITY U
58 npupoe. JlaboparopHas 05 bubnmnoreka [IOK
pabota «MccnenoBanue ' https://m.edsoo.ru/ff0a478e
YCJIOBHI PaBHOBECHS pbIYara
Pemenue 3aau mo teme
59 «YcnoBus jBHOBGCI/ISI 0 bubmorexa [OK
p https://m.edsoo.ru/ff0a48a6
pbIyara
Koadduunent nonesnoro
JNEUCTBUS MEXaHU3Ma.
60 JlaboparopHas paboTa 0.5 https://resh.edu.ru/
«M3mepenue KIIJ[ HaksioHHOM
TIJIOCKOCTH
61 Pemenue 3agau mo teme 0 bu6nuoteka [JOK
"Pabora, momHOCTH, KIT/I" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEprus.
62 Kunernueckas u ’ 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4252
MTOTEHITMATbHAS SHEPTHS
63 3aKOH COXpaHEHUs 0 bu6muoreka [IOK

MEXaHUYECKON SHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/
http://class-fizika.narod.ru/07_class.htm
http://class-fizika.narod.ru/07_class.htm
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 1O TEME
"DKCcrepUMEHTAIbHOE
ONpeACIICHUE U3MEHECHUS
KHHETHYECKON B
MOTEHIMATIbHON SHEPTUU MIPU
CKaTBIBAaHHUH TEJIA 10
HaAKJIOHHOM INIOCKOCTH"

https://resh.edu.ru/

65

KonTponbhas pabota 1o teme
«PaboTta 1 MOIIHOCTb.
DOHeprus»

https://resh.edu.ru/

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnuyeckoe aBmxeHue"

bubmmoteka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PezepeHbiii ypok. Pabora ¢
TekcTamH 1o Teme "JlaBnenue
TBEPJBIX TN, )KUJIKOCTEH U
ra3oB"

bu6nuoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PezepBHblii ypok. Pabora ¢
TeKcTaMH 110 TeMe "Pabora.
MomiHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

68

12



https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
? Tema ypoka Konrpoabsnsie| IIpakTuueckue uHppoBbie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 0 0 bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
Macca u pa3mep aTOMOB U
2 pasvep 1 0 0 https://resh.edu.ru/
MOJIEKYJT
Mopenu TBEPAOTO, KUAKOTO U
3 ra3§06 a3HoFf(l) cocmxﬁnﬁ 1 0 0 bubnworexa LIOK
P https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHeHHE CBOMCTB
TBEPAOTrO, )KUJIKOTO U
ra3o00pa3HOro COCTOSTHUI
4 P 1 0 0 https://resh.edu.ru/
BEIIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun
5 Kpucrannuueckue u amopgHbie 1 0 0 bu6mmoreka LIOK
Tena https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KaWJUIIPHOCTD. 1 0 0 bubmmoreka [IOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemuoBoe pacupenue u 1 0 0 bu6mmoreka LIOK
coKaThe https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b 1 0 0 https://resh.edu.ru/



https://m.edsoo.ru/ff0a5256
https://resh.edu.ru/
https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/

TeMIIepaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABMXKXCHHUA YaCTHI]

BuyTpennss sueprus.

bu6nmorexa [IOK

9 Croco0bl U3MEHEHHUS
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPrUn
bu6nmorexa [JOK
10 B eruionepea
BT TCILToNepeiatia https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTHuecKkoe UCI0JIb30BaHHE
. bubmuoreka [IOK
11 TEIUIOBBIX CBOICTB BEIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEISIX
sHeprocoepexeHus"
12 KonanuecTBO TEIUIOTHI. bubmuoreka [IOK
VYV nenvHaAsS TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oamanca. TenmooOMeH U bubnnorexa [JOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHUE
JlaGopatopHnas pabora
1 "UccnenoBanue siBJICHUS bubmmoteka [JOK
TEIMI000MeHa NPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
Pacuer koanMdecTBa TEIIOTHI,
HEO0O0XO0IMMOTr0 1T HarpEBaHUS
15 P https://resh.edu.ru/
TeJa U BBIIETSIEMOTO UM MIPU
OXJIAKIEHUH
JlabopaTopHas pabota
" . but6mmoreka [IOK
16 Onpenenenne yaeabHOU

TEIUIOEMKOCTH BemecTna"”

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/
https://m.edsoo.ru/ff0a6bb0

DHeprus TOIUINBA. Y JebHas

bub6nmorexa [IOK

17
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIeBaHNE

18 KPUCTAJUTMYECKUX Tl brbmmorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2
VY aenbHas TEIIOTA TUIABJICHUS
JlaGopaTopHas pabota
19 "OnpeneneHue yneabHOM Bubmiorexa LOK
" https://m.edsoo.ru/ff0a72fe
TeIUIOTHI TIABJICHUS JIb/Ia

20 [TapoobpazoBanue u bubnuoreka LIOK
KOHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas Temnora
napooOpa3zoBaHus U

bubmuoreka [IOK
21 KOHJIEHCallUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢
TEeMIIEPaTypPhl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS
Brnaxxnocts Bo3ayxa.

99 JlaboparopHnast pabota bubmuoteka [IOK
"OnpeneneHne OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
BJIQ)KHOCTH BO3ayXxa"

Pemrenue 3agaq Ha

23 | ompeneneHue BIAKHOCTH https://resh.edu.ru/
BO3/yXa
[TpuHIMIIBI pabOTHI TEMIOBBIX
nsurarenei. [Taposas TypOuHa.

24 P 7P https://resh.edu.ru/
JIBurarensr BHYTPEHHETO
CrOpaHUs

o5 KII/I TermoBoro nBuraTess. bubnuoteka [IOK

TeroBeie JABUTaTCIN U 3all1UTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0a7c7c

OKPYKarOLIEH CpeIbl

3akoH COXpPaHCHUA U

26 [pEeBpAIICHHS SHEPTUH B https://resh.edu.ru/
TEIUIOBBIX IpoIleccax
[ToaroToBka Kk KOHTPOJIBHOM
pabote mo Teme "TemnoBsie
bubnmoreka [IOK
27 siBjeHus1. Mi3menenue
. https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI
BemecTa"
KonTponbHas pabora 1o Teme
o8 "TennoBbie SBICHUS. bubmmoteka [IOK
N3menenne arperatHeix https://m.edsoo.ru/ff0a86ae
COCTOSHUH BelecTBa"
Dnextpusaus ten. JIBa pona
29 pusatl Hlsa pon https://resh.edu.ru/
ANEKTPUUYECKUX 3apPsI0B
Ypok-uccienoBanue
30 "DIeKTpU3aIUS TE UHITYKIHEH https://resh.edu.ru/
U TIPU CONIPUKOCHOBEHUH"
31 B3aumogeiicTBure 3apsiKeHHBIX bu6nuoreka [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUYECKOE MOJIE.
HarmpskeHHOCTD
but6mmoreka [IOK
32 AIEKTPUIECKOTO TTOJIS.
https://m.edsoo.ru/ff0a8al0a
[TpuHIMI Cyneprno3unuu
BJIEKTPUYECKUX MOJEH
Hocwurenu snexTpudeckux
33 | 3apsag0B. DNeMeHTAPHBIH 3apsi. https://resh.edu.ru/

Ctpoenue aToma



https://resh.edu.ru/
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://resh.edu.ru/

[IpoBOIHUKY U AUBIEKTPUKHU.

bubmuorexa [IOK
34 3 0
AKOT COXPAHCHITE https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaa
Pemenue 3ana4 Ha npuMeHeHE
35 CBOMCTB 2JIEKTPUUECKUX 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
3apsI0B
DIEKTPUYECKHI TOK, YCIOBUS

36 €ro CyleCTBOBAHUS. 0 bubnmnoreka [IOK
M cTOYHUKY 3IEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JlelicTBUSA DIIEKTPUYECKOTO 0 bubnnoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-ucciaenoBanue
" JleficTBUE SIIEKTPUUECKOTO

38 A P 1 https://resh.edu.ru/
TOJISL HA TIPOBOJIHUKH U
JTUDIIEKTPUKA"

39 DNEeKTpUYECKUN TOK B 0 bubnmnoreka [IOK
MeTajiax, >)KUJKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1ernb 1 e€ 0
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas

41 abora "M3mepenue u 0.5 bubmmorexa LIOK
P P " ' https://m.edsoo.ru/ff0a8bd6
peryaupoBaHue CHUITBI TOKA
DIEeKTPUUYECKOE HAMIPSIKEHUE.

42 BoasT™metp. JIabopaToprast 05 bubnuoteka [IOK
pabota "U3mepenue u ' https://m.edsoo.ru/ff0a%14
peryiaupoBaHue HanpsiKeHus"

43 CornpoTHBIeHHE TPOBOAHHKA. 0 bubnuoteka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://resh.edu.ru/
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

VY nenbHO€E CONpPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHas pabota
"3aBUCUMOCTb JICKTPUUYECKOTO
COMPOTHUBIICHUS TPOBOJHUKA OT
€ro JJIUHbI, TUIOIIA U
MONIEPEYHOT0 CEYEHUS U
Marepuana"

bu6nmorexka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
y4acTKa [enu

bubnuoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa M HANPSKCHHS Ha
pe3ucrope"

bubmmoteka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTtenbpHOE U
nmapajijiCJIbHOC COCAUHCHUA
IMPOBOJHHKOB

https://resh.edu.ru/

48

JlabopaTopHas pabota
"IIpoBepka mpaBuiIa CI0KEHUS
HaIpsHKEHUN IIPU
MOCJIeI0BaTEIbHOM
COEIMHEHUH IBYX PE3UCTOPOB"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"IIpoBepka npaBuia st CUIIbI
TOKa MpHU NapajieIbHOM
COEAMHEHHUH PE3UCTOPOB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://resh.edu.ru/
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3ana4 Ha npuMeHeHE

50 3akoHa OMa /17151 pa3InyHOro bubmorexa [OK
P https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
Pabora u momtHOCTH
bubmuorexa [IOK
o1 3IEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenua
Jlaboparopnas pabota
59 "Onpenenenue padboThl U bubnmnoreka [IOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuYecKue Henu 1
53 MOTPEOUTENH DIIEKTPUIECKON bubnmnoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
54 "DneKkTpudecKue 3apsbl. bubnmnoreka [IOK
3apspKeHHBIC TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [I0CTOSHHBIN
ANEKTPUUYECKUN TOK"
KonTponbHas pabota 1o teme
"DreKTpUUeCcKHUe 3apsabl.
55 3a H)KCII)-IHBIC Tena Hpnx bubmmorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoaecTBus. [locTosSTHHBII
3IEKTPUYECKUN TOK"
[TocTosTHHBIC MATHUTBI, HX
56 ) https://resh.edu.ru/
B3aUMOJIEHCTBHE
57 VYpok-uccnenoBanue bubnmoreka [IOK

"N3y4yeHue nosiei NoCTOSHHBIX

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://resh.edu.ru/
https://m.edsoo.ru/ff0ac3d0

MarguroB"

58

MaruutHOE 11oj1e. MaruutHoe
oJIe 3EMIIM U €T0 3HAYEHHE
JUTSL S)KU3HU Ha 3eMiie

bubnmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTrena. MarouutHoe
T0JI€ AJEKTPUUYECKOTO TOKA
MarauTtHoe noJjie KaTyIKH ¢
TOKOM

bubmuorexa [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >71eKTpOMarHuToB
B TexHuke. JlabopaTopHas
paborta "H3ydyenue neicTBus
MarHMTHOTO MOJIS Ha
MPOBOJHUK C TOKOM"

0.5

bubmmoteka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOBUTATEIH
MTOCTOSIHHOTO TOKa.
Hcnons3zoBanue
AIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
n3ydyeHue paboThbl
3neKTpoaBHUrarens"

bubmmoteka [JOK
https://m.edsoo.ru/ff0ac86c¢c

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHTYKIMH.
IIpaBuio Jlenna

https://resh.edu.ru/

63

Onexrporeneparop. Criocoosl
MOJTYYEHHUS IICKTPUUECKONH

SHEPruu. DJIEKTPOCTAHIIUU HA
BO300OHOBJISIEMBIX HCTOYHHKAX

https://resh.edu.ru/



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/
https://resh.edu.ru/

SHEpIrun

64

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"DJIeKTpUYECKUE U MATHUTHBIE
sBJIcHUS"

https://resh.edu.ru/

65

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MATHUTHBIE
siBIIeHUsA"

bubnmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBHblit ypok. Pabora ¢
TekctaMmu o Teme "TermmoBsie
siBiIcHUA"

bubmmoteka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe
"IToCTOSIHHBIN 2NIEKTPUUECKUIA

TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepeHbiii ypok. Pabora ¢
TEKCTaMH 110 TeMe '"MarauTHeie
siBieHusA"

OBIIEE KOJIMYECTBO HACOB
10 [TIPOI'PAMME

68

14.5



https://resh.edu.ru/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tanmunes

Tema ypoka Kontpoabuble IIpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Me €cKoe €HUe.
1 RAHHECKOE ABIBIEHH 1 0 0 https://resh.edu.ru/
MarepuanbHas TOUKa
Cucrema otcyera.
2 OI;IH:)CI\I:TGJITI;HOCTL 1 0 0 buommorexa LIOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKCHHUS
3 PaBHOMeEpHOE npsIMONIMHEITHOE 1 0 0 bubmmoreka [JOK
IIBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMONIMHEWHOE
4 nBkeHue. CpenHss 1 1 0 0 https://physoge.sdamgia.ru/
MT'HOBEHHAsl CKOPOCTh
[TpssmonuuerHoe
5 53;[1:/(1) le:) IZHHoe BIJKEHUE 1 0 0 bubmmorexa TIOK
p YCROPp g ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTh MPSIMOJIMHEHHOTO httos://oh d oy
6 PaBHOYCKOPEHHOTO IBUKECHHUSI. 1 0 0 tps://physoge.sdamgia.ru
I'paduk ckopoctu
JlaGopatopHnas pabora
"OnpeneneHne yCKOpEeHHs Tena
7 1} I/Ip alllsHo CKOyeHHI())M 1 0 1 bubmmorexa [IOK
pup yerop . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH "
CBobOoaHoe maeHue Tei. OnbIThl )
8 1 0 0 https://physoge.sdamgia.ru/



https://resh.edu.ru/
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0ad8d4
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0adb18
https://physoge.sdamgia.ru/

PaBHOMEpHOE ABMKEHUE 110
OoKpykHOCTH. Ilepron u yacrora

bubnuorexa [IOK

9 oOpamienus. JIuneitnas u yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOCTpEMUTEIBHOEC https://physoge.sdamagia.ru/
YCKOpEHHE

1 [IepBeiii 3akoH HetoToHa. Bextop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka LIOK
PaBHozelicTBYyIOIAs cuna https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akon HeroTOHA. bubnuoteka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 Pemrenue 3a1a4 Ha puMeHEHNE bubnmnoreka [IOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bu6nuoreka [JOK

15 Cuna ynpyroctu. axon I'yka https://m.edsoo.ru/ffO0aeca2

16 Pemenue 3aga4u mo teMme «Cuita https://physoge.sdamaia.ru/
YIOPYTOCTHY
Jlaboparopnas pabora

17 On IZ Te I;in?'jxeCTTKocm Bubnroreia LIOK
«rpeaen https://m.edsoo.ru/ffO0aee28
MIPY>KHHBI»

bu6nuoreka [JOK

18 Crna Tpenns https://m.edsoo.ru/ff0af738

19 Pemenue 3amau no teme «Cusna but6mmoreka [IOK
TpEeHUsD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTta

20 "Onpenenenue ko3P puIrieHTa bubmmorexa [OK

TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://physoge.sdamgia.ru/
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://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrennie 3amay mo reme "3aK0OHEI

21 Herotona. Cuna OCTH buomiorexa LIOK
b T yHpyr ’ https://m.edsoo.ru/ff0afb8e
Cuna tpenus"
Cuiia TSKEeCTH U 3aKOH
22 BCEMHUPHOTO TATOTECHHUS bubmorexa [OK
P ‘ https://m.edsoo.ru/ff0af044
Y ckopeHne cCBOOOTHOTO MaICHUS
Ypok-kondepenuus "J[Buxenue

23 TEJ BOKPYT TPaBUTAI[HOHHOTO
uentpa (CosHeyHast cucrema).
lanmaktuku"

Pemenue 3aga4d nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBast kocMHuecKasi CKOPOCTb. bubmuoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOI

26 TOYKH. AOCOIIOTHO TBEPOE bubnmnoreka [IOK
teno. PaBHOBecue TBEPAOTO Tena https://m.edsoo.ru/ff0afe36
C 3aKPEIUIEHHON OCBIO BPALLEHUS

27 MowmenT cubl. LeHTp TshKecTH https://resh.edu.ru/

o8 Pemenue 3agay mo teme bu6nuoreka [JOK
"MowmenT cunsl. Llentp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM

29 pabote mo Teme "MexaHnueckoe bubnuoteka [IOK
JIBHKeHUE. B3anmonencteue https://m.edsoo.ru/ff0b0408
Ten"

30 KonTponbhas pabota o teme bubnmoreka [IOK

"MexaHn4yecKoe IBUKEHUE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://resh.edu.ru/
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Bs3aumoneiictBue ten"

Nmnynbe Tena. UMnynbe CUITHL.
3aKOH COXpaHEHHs UMITYJIbCA.

bubmuorexa [IOK

31
Yupyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJEIICTBHE

39 Pemenne 3agay no reMe "3akoH bubmuorexa [IOK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
VYpoxk-koupepennus "PeaktuBHOE

33 P depenn ! https://resh.edu.ru/
JBIKEHUE B TIPUPOJIE ¥ TEXHUKE

34 Mexanuueckast pabota u bubnuoteka [IOK
MOIIHOCTh https://m.edsoo.ru/ffOb0a84

35 PaboTa cuiibl TSHKECTH, CHITBI bubnuoreka [IOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas paGora
«OrnpeneneHue padoOThI CUIIBI _ .

36 TPEHNS TIPH PABHOMEPHOM https://physoge.sdamagia.ru/
JBUKCHHUH TEJIA 110
TOPU30HTAIBLHOM MTOBEPXHOCTH
CBs13b 2HEPTrUM ¥ pabOTHI.

37 prHp https://resh.edu.ru/
[ToTrenumanpHas sHEprUst

38 Kunernueckas sneprus. Teopema bu6muoreka LIOK
O KUHETUYECKOHN YHEPIrUn https://m.edsoo.ru/ff0b0c32
3aK0H COXpaHEHHS YHEPTUH B

39 P P https://resh.edu.ru/
MEXaHUKe
Jlaboparopnas pabota

40 «3 peHI/II; 3aKcF))Ha COXpaHEHUS bubmmorexa LIOK

ye P https://m.edsoo.ru/ffOb12fe

SHEPTUM»

41 KonebaTenbHOE IBUKEHUE U €TI0 bubmuoreka [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://resh.edu.ru/
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://physoge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0b0c32
https://resh.edu.ru/
https://m.edsoo.ru/ff0b12fe

XapaKTCPUCTUKH

https://m.edsoo.ru/ff0b1858

3aTyxatromue KojieOaHusl.

42 BrinyxneHHble KoneOaHust Brbmmorexa [JOK
IR ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
MaremaTuuecKuii U py>KMHHbBIN
43 Py https://resh.edu.ru/
MasITHUKH
Ypok-uccienopanue
44 «3aBHCUMOCTh MEepUoa bubnmnoreka [IOK
KOJIeOaHUM OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MACCHI TPy3a»
[IpeBpartienue sHeprun Npu
45 | | PePPA P TP https://resh.edu.ru/
MEXaHUYECKUX KOJIeOaHHsIX
Jlaboparopnas pabota
46 «OrnpeneneHne 4acToTsl U bubnmnoreka [IOK
nepuoia KoseOaHui https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojiebaHuit rpysa bubmmorexa TIOK
’ https://m.edsoo.ru/ffob197a
MOJIBEIIEHHOTO K HUTH, OT MacCChI
rpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MEXaHWYECKHX BOJIH. bu6nuoteka [JOK
[IpononbHBIE U NTONIEPEYHBIE https://m.edsoo.ru/ff0b21fe
BOJTHBI
VYpok-koHpepeHIHs
49 "MexaHN4YeCKHE BOJIHBI B

TBEPAOM Tene. CeiicMuueckre



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://resh.edu.ru/
https://m.edsoo.ru/ff0b197a
https://resh.edu.ru/
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

BOJIHBI"

3ByK. Pacnipoctpanenue u

50 https://resh.edu.ru/
OTpa)K€HUE 3BYyKa
Ypok-uccienopanue

51 "Habr01cHHE 3aBUCHMOCTH https://resh.edu.ru/
BBICOTHI 3ByKa OT 4aCTOTHI"

I’'poMKOCTB 3ByKa M BBICOTA TOHA.

52 P e https://resh.edu.ru/
AKYCTHUYECKHI pe30HaHC
Ypok-koH(DepeHI s

53 "Sl’jJH)T a31;b pH I/ILll(i) a3BYK B bubmorexa IOK

PasByx E) Y https://m.edsoo.ru/ffOb23ca
MIPUPOJIC U TEXHHUKE
IToaroroBka K KOHTPOJIBHOU

54 pabote mo Teme "3aKoHBI bubnmnoreka [IOK
coxpaHeHus. MexaHu4yeckue https://m.edsoo.ru/ffob25f0
KoJieOaHHS 1 BOJTHBI"

Kontponbnas pabora 1o reme

55 | | SaKOHbI COXpaHEHHH. https://phys-oge.sdamgia.ru/
Mexaandeckue KoieOaHus u
BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIE. bu6mmoreka LIOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
CBoMCTBa DIIEKTPOMArHUTHBIX

57 P https://resh.edu.ru/
BOJIH
Ypok-konpepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH. Bubs OK

58 Hcnons3oBanne nommorexa L

AJIEKTPOMArHUTHBIX BOJTH JIJIS
COTOBOI1 cBSI3U"

https://m.edsoo.ru/ff0b2fe6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/ff0b2abe
https://resh.edu.ru/
https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "N3yduenue
CBOMCTB 2JICKTPOMArHUTHBIX

bubnuorexa [IOK

59 BOJIH C IOMOIIbIO MOOMIJIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona”

Pemenue 3ana4 Ha onpeeneHue ) .

60 | 4acTOTBI M ATHEI https://physoge.sdamgia.ru/
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpOMarHuTHas MpUpoa

61 cBeTa pCKO OCTh CBGTIE)l o bubmiorexa LIOK

’ p . ' https://m.edsoo.ru/ff0b31d0
BonHoBrIe cBoiicTBa cBeTa
HcTounuku cBera.

62 [IpsimonuueitHoe bubnmnoreka [IOK
pacrnpocTpaHEeHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenns ConHua u JIyHel
3aKOH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1au Ha bubnuoteka [IOK

63
IIPUMEHEHHE 3aKOHA OTPAKECHUS https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBera. 3akoH bubmuoreka LIOK

64
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHHE

65 ceera. Mcnosib30BaHME MOJHOTO bubnuoteka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
OINTUYECKUX CBETOBO/AX
JlabopaTopHas pabota
"HccmeqoBanne 3aBUCUMOCTH

66 | yriaIpenoMIEeHHUs CBETOBOIO https://resh.edu.ru/

Jyda OT yIIa aJeHus Ha
rpanule "Bo3ayx-crekno""



https://m.edsoo.ru/ff0b2c6c
https://physoge.sdamgia.ru/
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://resh.edu.ru/

Ypok-koHpepeHIHs
"M crionn30BaHUe IOIHOTO

67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [IOK
68 JI .0
FIHEBL ATHITCCKAT CHUIE JHHSST https://m.edsoo.ru/ff0b3f2c
69 [Toctpoenue uzoOpaxeHui B bubnuoreka LIOK
JIMH3axX https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora
20 "Onpenenenne GoKycHOTO bubnmoreka [IOK
pacCTOSAHUS U ONTUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomei TUH3b1"
Ypok-koH(pepeHuus
" P Qep bubmmoteka [JOK
71 OrnTrueckue JIMH30BbIE
" https://m.edsoo.ru/ffOc0a7e
puOOpEI
79 I'na3 kak onTHyeckast CHCTEMA. bu6nuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue Genoro cBera B
74 cnektp. OneiTel HeroTOHA. bubmmoreka [IOK
CrnoskeHue CeKTpaabHbIX https://m.edsoo.ru/ffOc0f4c
uBeToB. Jlucnepcus cBera
JlabopaTtopHas padota "OmbIThI
0 pa3NoKEHUI0 OENoro cBeTa B
but6mmoreka [IOK
75 CHEKTP U BOCHPHUATHUIO LIBETA

npeaAMCETOB IIPU UX HaGHIOI[eHI/II/I
yepe3 [BETOBbIC PHIILTPHI"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBble

76 CBOMCTBA CBETA: IUCIIEPCHUS, https://infourok.ru/
uHTepdepeHus u audpaxnus"
77 Omnsite Pesepdopna u bubnmnoreka [IOK
IJIaHEeTapHas MOJIETb aTOMa https://m.edsoo.ru/ff0c12a8
I1 Bbopa. Moze
78 OCTYHATHL BOPa. YIOACID aToMa https://infourok.ru/
bopa
Hcnyckanue U OTIIOIIEHHE
79 cBeTa aroMoM. KBaHTBI bubmorexa [OK
y ' ' https://m.edsoo.ru/ff0c144c
JInHenyaTpie CIeKTPhI
80 VYpoxk-npaktuky™m "HaGmnronenue bubnmnoreka [IOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbsmorexa [HOK
A A https://m.edso0.ru/ff0c1672
82 CtpoeHnue aToMHOTO sJpa. bubnmnoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIEC IPEBPALLECHUS. bubnmnoreka [IOK
N3oromnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3aga4 mo teme: bu6nuoreka [JOK
"PannoakTuBHBIE IPEBPALLICHUS " https://m.edsoo.ru/ff0clb4da
85 Tepnon monmypacrnazna https://resh.edu.ru/
Ypok-KoH(pepeHms
86 "If)alll/loaKfl)/IfHHI; W3JIYYEHUS B bubmorexa LIOK
i " https://m.edsoo.ru/ff0c2126
MIPUPOJIE, METUIINHE, TEXHUKE
S nepHble peakiuu. 3aKOHBI
87 ccjlx paHeHII/)ISI 3aII SIZIOBOTO U bubmorexa [OK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
88 DHeprusi CBs3M aTOMHBIX SJIEP. bubnmoreka [IOK



https://infourok.ru/
https://m.edsoo.ru/ff0c12a8
https://infourok.ru/
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

CBs13b Macchl U SHEPTUU

https://m.edsoo.ru/ffOcld7a

Permrenuie 3amay mo reme

89 " " https://fipi.ru/oge
S nepHbie peakuuun
Peaknmu cuHTe3a 1 AejICHUS
90 sinep. UcTOYHUKH SHEPTUHU Bubmiorexa OK
P: . p https://m.edsoo.ru/ff0c1e88
CouHiia 1 3831
Ypok-koupepenmus "SAnepuas
sHepreruka. JleficTBus

91 p A . https://infourok.ru/
paJIMOaKTUBHBIX H3JTyYCHUN Ha
JKHBBIC OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
" bu6nuoreka [JOK
92 DNeKTPOMarHuTHOE TOoJIe.
https://m.edsoo.ru/ff0c223e
DNEeKTPOMArHUTHHIE BOJIHBI.
KBaurtoseie ssnenus"
KonTponbnas pabota 1o Teme
"JJIEKTPOMArHUTHOE MOJIE.

93 p https://infourok.ru/
DNeKTPOMarHUTHHIE BOJHBIL.

KBaurtosrie aBieHus"
[ToBTOpenue, 0600IIEHNE.

94 JlaGopaTopHbIie pabOThI IO KypC bubmorexa [OK
" N " il https://m.edsoo.ru/ff0c245a

BzaumoneiicTBue Ten
[ToBTOpenue, 0600IIEHNE.

95 Pemenue pacueTHbIX U bu6mmoreka [IOK
Ka4eCTBEHHBIX 3aJ1a4 II0 TEME https://m.edsoo.ru/ff0c2572
"TemmoBbie mporecchr"

9% [ToBTOpenue, o60061IICHHE. bu6nuoreka LIOK

Pemrenne pacueTHbIX U

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://fipi.ru/oge
https://m.edsoo.ru/ff0c1e88
https://infourok.ru/
https://m.edsoo.ru/ff0c223e
https://infourok.ru/
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ka4eCTBEHHBIX 3a]1a4 10 TEME
"KII/] reruioBbIx nBuraTeiaci'

[ToBTOpEeHME, 0000IIECHNE.

97 Pemenue pacueTHbIxX U 1 0 bubnmnoreka [IOK
Ka4eCTBEHHBIX 33/1a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexkrpoycTtaHoBOK"

[ToBTOpEeHME, 0600IICHHE.

98 JlaboparopHbie pabOTHI IO KypCy 1 1 bubmmorexa [IOK

" " https://m.edsoo.ru/ff0c2c52
CBeToBbIE ABIICHUS
[ToBTOpenue, o6o0IEHNE.

99 Pabota ¢ TekcTaMu 110 TeMe 1 0 bubnnorexa [IOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpeHnue, 06061IEeHNE.
bubmmotexka [IOK

100 | PaGota c TekcTamu O TEME 1 0

" " https://m.edsoo.ru/ff0c2e82
Konebanus n BOJTHBI
IToBTOpenue, o6o0IIEHNE.

101 | PaGota c TekcTamu o TeMe 1 0 bubmmorexa [IOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SABJICHHS
IToBTOpenue, o6o0IEeHNE.

102 | PalOora ¢ TekcTaMH I10 TEME 1 0 https://fipi.ru/oge
"KBanToBas u snepHas ¢puzuka”

OBIIEE KOJIMYECTBO HACOB 10 102 97

ITPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://fipi.ru/oge

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI LIS
YUYEHUKA

» Odusnka: 7-i Kiacc: 6a30BbIi YPOBEHB: yueOHUK, 7 kinacc/ [leprimkua
.M., UBanoB A.U., AkiinonepHoe o0miecTBo «M3aaTeabcTBo
«IIpocBemieHue»

» dusuka: 8- kmacc: 6a30BBIN YpOBEHb: y4eOHUK, 8 Kiacc/
[Tepeimkun Y. M., BanoB A. U., AkiiuonepHoe o011ecTBO
«M3marensctBo «IIpocBemenue»

» dmsuka: 9-i kmacc: 6a30BBIN ypOBEHb: yaeOHUK, 9 Kiacc/
[Teppimkun U. M., I'ytauk E. M., IBanoB A. 1., IletpoBa M. A.,
AKITHOHEpHOE 00IIEeCTBO

«M3parensctBO «lIpocBemieHney

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
[epwimkun. dusnka. 7,8,9 kinacc. CaMoCcTOATETbHBIE U KOHTPOJIbHBIC

pabotsl (Mapon)

HUD®POBBIE OBPASOBATEJ/IBHBIE PECYPCbHI U PECYPCbI
CETU UHTEPHET

https://resh.edu.ru/

https://phys-oge.sdamgia.ru/

https://fipi.ru/oge



https://resh.edu.ru/
https://phys-oge.sdamgia.ru/
https://fipi.ru/oge

https://infourok.ru/

http://class-fizika.narod.ru/07 class.htm
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