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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpamMmbl, mpeacTaBieHHbIXx B PI'OC OO0, a Takxke ¢ ydéTom
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenopaBaHusi yuyeOHOTO
npenmera «Du3nKay.

Conepxxanue  mporpamMMbl 1Mo (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHOHAYYHON T'PAMOTHOCTH OOYYAIONIUXCS W OPTaHM3AIMI0 M3Y4YCHHUS (DU3UKA Ha
JeSTeTPHOCTHON OCHOBE. B mporpamme mo ¢pu3nke y9UTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeaMera B peanusanuu TpedoBanuit GI'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M
METanpeAMETHBIM  pe3yjbTaTaM  OOy4eHHs, a Takke  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

[Iporpamma 1o ¢u3rke ycTaHABIMBACT pacHpeesieHne yaeOHOro MaTepraa mo rojaam
oOyueHus (MO KjaccaM), MpeajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS TMPEAMETHOTO COJECpKaHUA U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yUaroIIMXCA.

[Iporpamma mo ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOINU
YUHTEIIO B CO3/IaHUM padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

dusnuka SABIAETCS CUCTEMOOOPA3yIONUM JIJIi  €CTECTBEHHOHAYYHBIX  Y4EOHBIX
MPEJAMETOB, MOCKOJBKY (PU3MYecKne 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoii reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MHUPA, MPEA0CTABIISICT HAanOO0JIee ICHbIE 00pa3bl MPUMCHCHHUS
HAyYHOTO METO/a MO3HAHUS, TO €CTh CIIOCO0a MOTYYeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

Opna u3 raaBHBIX 331a4 PU3NYECKOro 00pa30BaHUs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOUT B (POPMUPOBAHHHM ECTECTBEHHOHAYYHOW TpaMOTHOCTM W HWHTEpeca K HayKe y
00yJaromuxcs.

Nzydyenne ¢usmkn Ha 0a30BOM YpOBHE IMPEAINONAracT OBJAQJACHUE CIECAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS,

e HHTEPIPETUPOBATH JAaHHBIC W HCIIOJIH30BaTh HAyUYHBIC JTOKA3aTEIbCTBA JIJIS
TIOJTYYCHHS BHIBOJIOB.

[enu n3ydenust pu3MKU Ha ypOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS OIPEICIICHHI B
Konnenmu mnpenomaBanusi ydeOHOoro mpenmera «@Pusnkay B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoii @enepainu, peaanu3yomux OCHOBHbIE 00IIe00pa3oBaTeIbHbIe
nporpaMmbl,  yTBepKIAEHHOW pemennem Kommernn  MuHHCTEpCTBa  MPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokost ot 3 nexadps 2019 r. Ne I[1K4BH).

e uzyyenus pusukm:

e TMpuOOpeTeHrne WHTEpeca W CTPEMJICHHS OOYYalOIMUXCS K HAYYHOMY H3yUYEHUIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



e pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJIe TO3HAHUS H (POPMHUPOBAHUE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHUSIM;

e (QopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa M3yYEHUsS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DH3UKU;

e (opMupoBanue MpeaCTaBACHUHN O PO (PU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

e pa3BUTHE NPEACTABICHUA O BO3MOXHBIX cdepax Oyayuiedl mpodeccruoHanbHON
NESATEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYeHHIO B
STOM HAIpaBJICHUU.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETo

o0pa3oBaHMs 0OCCIICUMBACTCS PEIICHUEM CIISAYIONHNX 3a1a4:

e TMpuOOpeTeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUN OINUCHIBAaTh W OOBSICHATh (DU3NYECKUE SBJICHUS C
HCITOJTH30BAaHUEM TTOTYYCHHBIX 3HAHHM;

e OCBOCHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/ad C HMCIOJb30BAaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YyMEHHWH HAOIIONAaTh TPUPOJHBIE SBJICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W AKCIEPUMEHTAIBHBIE HUCCIEAOBAHUSA C HCIOJIb30BAHHEM
U3MEPUTEITLHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB paboOThl ¢ MH(POpMaIen (HU3NIECKOTO COAEPIKAHMSI, BKIIOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHaIU3 U KPUTHUYECKOE
OIICHHBaHUE UH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TpoPecCUOHATLHON JEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
bu3HUecKoi HayKHu.

Ha n3yuenue pusuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS

oTBOoAUTCS 238 vacoB: B 7 ki1acce — 68 yacoB (2 yaca B HejeNl0), B 8 kinacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraemelii B mporpamMme mo (pu3uke mnepedeHb J1adbopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMCHJIATEIbHBIN XapaKTep, YU4UTEIhb JACNIaeT BBIOOp MPOBEACHHS JIabOpaTOPHBIX
paboT W ONBITOB € Y4Y€TOM WHAUBUIYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIHCKa
HKCIIEPUMEHTATLHBIX 3a/IaHHM, TMpeIaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PU3HKE.



COJEPXKXAHUE OBYUYEHUASA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUYU OKPY/KaI0IIero Mupa.

®du3nka — HayKa o npupoe. SABinenns npupoapl. Duznueckue ABICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznyeckue BeMUUYUHBL. M3mepeHue ¢uznueckux BenudyuH. PU3NYECKHue MPUOOPHI.
[TorpemHoCcTs M3MEPEHU. MeEXTYyHApOAHAS CUCTEMA EAUHULL.

Kax ¢usuka u apyrue ecrecTBeHHbIE HAYKH U3y4aloT IpUpoay. EcTecTBeHHOHAYUYHBIH
METOJl TO3HaHUs: HAOJIOJEHHE, MOCTAaHOBKAa HAyYHOTO BONPOCA, BBIABM)KEHHUE THUIIOTE3,
AKCIIEPUMEHT IO NPOBEpPKE THUNOTE3, OOBACHEHHE HaONomaeMoro sipieHud. OnucaHue
(U3NYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpudOpPsI U MpoLeaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(POBBIM

IpUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenuve 1EHbI AEIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrnpeneneHue pa3MepoOB MabIX TE.

5. W3mepenue temmeparypsl NpU MHOMOIIM >KHUAKOCTHOTO TEPMOMETPA M JATYHKA

TEMIIEpaTyphbl.
6. IIpoBenenue ucciaenoBaHUs MO MPOBEPKE THIIOTE3BI: NAJBHOCTH IMOJIETA IIApUKAa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKAa.

Paszpnea 2. [lepBoHayajibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BemiecTBa: aTroOMbl MU MOJIEKYJIbI, WX pa3mepbl. ONbIThI, JOKa3bIBAIOIIME
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrxeHnue yactul BeniecTBa. CBsA3b CKOPOCTH JBHMKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBumwxkenue, muddysus. BzaumoaelcTBue 4YacTHIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpucTalsIMyeckux) Tesl. B3anMoCBsI3b MEXKy CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTU arperaTHblX COCTOSIHUM
BOJIbI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSI.

2. Habmonenue nuddysumn.

3. HaOnronenue siBneHui, 0ObSICHSAIOMIUXCS MPUTSXKEHUEM WM OTTAIKUBAHUEM YaCTHI]

BEILIECTBA.
Jlabopamopnwie pabomel u onvimol.



1. OrneHka IMaMeTpa aToMa METOIOM PSIOB (C UCTIOIb30BaHueM GoTorpaduii).
2. OmbITHI 10 HAOIIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe ABmxkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBHKEeHHE. CKOpOCTb.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JIBH>KCHUU. PacuéTt myTH U BpeMEHU JIBUKEHUS.
SBneHne wHepUMU. 3aKOH MHEpLUUHU. B3auMoaeicTBUE Tel KaK MPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [InotHocTs BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.
Cuna Kak XapakTepuUCTHKa B3auMoaeicTBusa Teil. Cuina ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMONIbIO IMHAMOMETpA. SIBIeHUE TAroTeHUs W cuia Tskectu. Cuna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocTh. CloKeHHE CHUII, HAPABJICHHBIX T10
onHou mpsmoil. PaBHopeicTByromas cui. Cuna TpeHus. TpeHuEe CKOJbXKEHHS U TPEHHUE
nmokos. TpeHue B IpUpPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHne MEXaHMYECKOro TBHKEHHUS TETa.
2. H3MmepeHune CKOpOCTH NPSMOIMHENHOTO JIBUKEHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmroneHue n3MeHeHUsl CKOPOCTHU MPHU B3aUMOJIEUCTBUH TETI.
5. CpaBHEHHE Macc 0 B3aUMOAECHCTBUIO TEI.
6. Cno>xeHue cuJjl, HalpaBJIECHHbBIX IO OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTA PABHOMEPHOTO JBMKEHUS (IIapUKa B JKUJKOCTU, MOJIETHU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmnpegneneHue cpeHEN CKOPOCTHU CKOJIbKEHHUs OpycKa WM IIapUKa M0 HAKJIOHHOU
IIJIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TeNa.

4. OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD PacTshKEeHUs (edopMaliun) Npy>KUHbI OT
IIPUIIOKEHHOU CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOITNE 3aBUCUMOCTh CHJIBI TPEHUS CKOJILKEHUSI OT Beca TeJia U
XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenue. CnocoObl yMEHbIIEHHMS M YyBeJIWYeHUs JaBieHus. JlaBienwe rasa.
3aBUCUMOCTh JaBJEeHHUsl Tra3za OoT oO0béMma, Temneparyphl. llepenada naBiieHust TBEPIBIMU
TeJlaMHU, KUJIKOCTSIMU U razamu. 3akoH [lackans. [IlHeBMaTnueckue MamvHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT riiyOuHbl. ['uapocratnyeckuit mapagokc. CooOIatonIecs: COCy/Ibl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe aaBienue. [I[pUuyuHbl CylIECTBOBAHUS BO3AYLIHOM
o6onouku 3emnu. OnwiT Toppuueru. M3mepenue atMochepHOro AaBieHHs. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopwel misi u3MepeHus
aTMOC(EPHOTO TaBJICHU.



JleyicTBue KUAKOCTM M ra3a Ha IOIPYKEHHOE B HHUX Teso. BslTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

1. 3aBHCUMOCTb JABJICHHUS ra3a OT TEMIIEPATyPBhI.

2. Tlepemaua naByieHUSs KUIKOCTHIO U Ta30M.

3. Cooburaroniecs: Cocyasl.

4. I'mppaBiM4ecKuil mmpecc.

5. IlposiBnenue aeiicTBUsE aTMOC(HEPHOTO TaBJICHHUS.

6. 3aBUCHMOCTb BBITAJIKMUBAIOLIEH CHUJIBI OT 00bEMa MOTPY>KEHHOM dYacTH Tejla U

~

Jla
1.

IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue I1U1aBaHUs TeEN: IUIABAHUE WJIM TOTPYKEHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIEHHS IIJIOTHOCTEU Tesla U KUIAKOCTH.

Oopamopmubvle padbomuvl u onviMvl.

UccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOH B )KUIKOCTh
YacTH Telna.

OrnpeneneHue BBITAIKUBAIOIIEH CHJIbI, JEHUCTBYIONIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJKHUBAIOIIEH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAJIKUBAIOIIEH CHUIIbI, AEHCTBYIONIEH Ha
TEJO B KHUIKOCTH, OT 00BEMA MOTPY>KEHHON B KUAKOCTh YaCTH TEJIa U OT INIOTHOCTH
KUJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJAKA M OIpPEICICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPrHUs.
Mexanudeckas pabota. MOIHOCTb.

Ip
pbI4ara.
KIII mp

OCTBbIE MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBWio paBHOBecHs
ITpumeHeHne npaBuia paBHOBECHS phluara K 0J10Ky. «30J10TO€ TPaBUIIO» MEXAHHUKH.
OCTBIX M€XaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHetnueckas um noreHuunanbHas sHeprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOM S3HEPTUH B APYTOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.

2.
3.
4.

8 KUJIA

Onpenenenue padOThl CUJIbI TPEHUS NPHU PABHOMEPHOM JBMKEHUM TeJa II0
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS pblyara.

Namepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3aKkoHa COXpAHEHHSI MEXaHUYECKOW SHEPTHUHU.
CC



Pa3znes 6. TeruioBbie siBJICHUS.

OCHOBHbBIE TOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUSI BEIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThIL, MOATBEPKIAIOIINE OCHOBHBIE TMOJOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mogenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BelecTBa. Kpucramiueckue
n amopduslie Tena. OOBSICHEHUE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON Teopur. CMauyMBaHUE U KalWJUISIPHBIE SIBJICHMUS.
TennoBoe paclIMpeHHUE U CKATHUE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUYKEHHSI YaCTHILI.
Baytpennss sHeprus. CrmocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Terwionepenada |
coBeplieHre padboTel. Buabl Temonepeaadn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TTyUYEHHUE.

KonuyecTBo TemioTel. YenbHas TEIUIOEMKOCTh BellecTBA. TermiooOMeH U TEeIIOBOE
paBHOBecHe. YpaBHEHHUE TEIIOBOTO Oanianca. [1naBnenue u oTBepaeBaHNE KPUCTATUTMYECKUX
BEIIIECTB. YJenbHas TeruioTa miasieHus. [lapooOpasoBanue u koHjeHcamus. Mcnapenue.
Kunenue. YnenbHas Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPhl KUIECHUSI OT
aTMOc(epHOro TaBICHUS.

BrnaxnocTts Bo3ayXa.

DHeprus TOIMBa. Y IeJIibHAs TEIJI0Ta CTOPaHUS.

[Tpunuuner padotsl TemnoBeix asurateneit KIIJ[ temnmoBoro asuratens. TermoBbie
JIBUTATEMU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLECHHS YSHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpauuu.

Habtoienne OpoyHOBCKOTO IBUKEHUSI.
Habmonenue nuddysumn.
HaOnronenue siBjieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Ha6nronenue TemioBoro pacumpeHus Tedl.
N3menenune napienus raza npu M3MEHEHUU 00bEMA 1 HarpeBaHUU WIIH OXJIAXKICHHH.
[IpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunsl Tenonepenaum.
OxJtaxkieHue npyu COBEPIICHUHN padOThI.
HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CHUJIAMHU.
. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
. HaOmronenue kumneHus.
. HabGnrogenue noctosiHCTBa TeMIlepaTyphl IPH IJIABJICHUU.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnwie pabomuel u onvimol.
1. OmBITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUSI.
2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThI O HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEN U TBEPABIX TEII.
4. OmpeneneHue NaBiIeHUS BO3AyXa B OaJIOHE HIMPHUIIA.
5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCMMOCTH JABJICHHsS BO3AyXa OT €ro o0béMma u
HarpeBaHUs WA OXJIAKICHHUS.
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6. IIpoBepka THUMOTE3Bl JWHEWHOW 3aBUCHMOCTU [IJIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HabGnroneHnue u3MeHEHHUs] BHYTPEHHEH HEPryy Tejia B pe3yJIbTare Teruionepeauu u

pabOThI BHEITHUX CHII.

8. HccnenoBaHue siBICHUS TEIIOOOMEHA MTPU CMENTUBAHUY XOJIOIHOM U TOPsTY€ii BOJIBI.

9. OnpezneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpHU TEIIIOOOMEHE C

HarpeTbiM METAJTMYECKUM LIUIUHIPOM.

10. OnpenienieHne yaeabHOM TeMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca UCapeHus.

12. OnpenenieHre OTHOCUTENIBHOW BIIAXKHOCTH BO3/TyXa.

13. OnpeneneHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3zges 7. JiaekTpuvecKkue 1 MArHUTHbIE SIBJICHHS.

DnekTpuzanus Tea. J[Ba pojia ajIeKTpru4ecKux 3apsaaoB. BzauMoieicTBre 3apssKeHHBIX
ten. 3akoH KynmoHna (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TENl OT BEIUYUHBI
3apsiIOB M PACCTOSIHUSI MEKTy T€JIaMu ).

Dnektpruueckoe nose. Hanpsix€HHOCTH 5iekTpruueckoro nois. [[puauun cynepno3uiuu
ANIEKTPUYECKHUX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsjaoB. DJIEMEHTApHBIN dJieKTpuueckuid 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJICKTPUKHU. 3aKOH COXPAHEHUSI JJIIEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOrO0 TOKa. McTouHMKM
ITOCTOSTHHOTO TOKa. JIEMCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUUECKUM TOK B )KUIKOCTSX U ra3zax.

Onektpuueckas nenb. Cuna Toka. DIJEKTpUUeckoe HampsbkeHre. ConpOoTHUBICHUE
MPOBOJIHUKA. YJAEIbHOE CONPOTHUBJIECHHUE BellecTBA. 3akoH Owma Uil ydacTKa LEMHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

Pabora m MOIIHOCTH AIEKTpUUYECKOro TOoKa. 3akoH J[xoyns—JIeHma. DiekTpudeckue
IIETIH ¥ IOTPEOUTENIN AIEKTPUUECKOM d3Hepruu B ObITy. KopoTkoe 3aMbIKaHUE.

ITocTosinHBIe MarHuThl. B3anMoaelCcTBHME NMOCTOSIHHBIX MAarHuToB. MarHuTHOE MOJIE.
MarauTtHoe nojie 3eMJIM U €ro 3HauYeHue ISl )Ku3HU Ha 3emiie. OnbiT DpcTena. MarHutHoe
MOJi€ BJEKTPUYECKOTro TokKa. IIpruMeHeHue »IEeKTPOMarHuTOB B TEXHHKE. JleicTBue
MAarHUTHOTO TIOJII HA MPOBOJAHUK C TOKOM. OJIEKTPOIABHUIaTelb IOCTOSHHOIO TOKAa.
Hcnonb30BaHuE JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apajnes. SBieHHE JJIEKTPOMArHUTHOM uWHAyKIuU. [IpaBumo Jlenna.
OnekTporeneparop. CrnocoObl MOJYYEHUS SJICKTPUUYECKONW SHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jemoncmpayuu.

DJNeKTpU3alus TeN.

JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIIEKTpOCTaTUYECKAs] UHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOBOAHUKM U JUAJEKTPUKH.

A e



7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MonenupoBaHHu€e CWIIOBBIX JUHUN 3JIEKTPUUECKOTO ITOJIS.

M cTOYHUKH TOCTOSIHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbI1H pa3psia.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3Mepenne 3JeKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.

PeocTat 1 Mmara3uH COpOTUBIICHUM.

BzaumojeiicTBre MOCTOSIHHBIX MarHUTOB.

MoaennupoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJFOCOB MAarHuTa.
MoennpoBaHe€ MarHUTHBIX TMOJIEN MOCTOSIHHBIX MATHUTOB.
OmnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. JIEKTPOMAarHuT.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTH HaIPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHMSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomuel u onvimol.

A A A

10.
11.
12.

13.

14,

15.

16.

OnbIThl 10 HAOTIOACHUIO SJICKTPU3ALMH TEJI UHIYKIIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJI HA TPOBOJAHUKH U JUDJIEKTPUKH.
C6opka u mpoBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIBI TOKA.

W3mepenue u perymupoBaHue HAMPsHKCHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 pe3ucrop, OT
COTIPOTHBIICHUS PE3UCTOPA U HAPSKEHUS Ha PE3UCTOpE.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh OJEKTPHUECKOTO  COMPOTHUBIICHUS
MPOBOJHUKA OT €T0 JUTMHBI, IJIOMAH MTOTIEPEYHOr0 CEYCHUS U MaTepurara.
[IpoBepka mpaBmiIa CIOXKEHUS HAMPSHKEHUH TPU MOCIEAOBATEIHHOM COCIWHEHUU
IBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPU MapaljieIbHOM COSMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI ANEKTPHUUECKOTO TOKA, WAYIIETO Yepe3 Pe3nucTop.
OmnpeneneHre MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIASISIEMON Ha pE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, HIYILErO Yepe3 JIAMIIOUKY, OT HallPsKEHUs
Ha Hen.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

M3yueHue MarHUTHOTO TMOJS IOCTOSHHBIX MAarHuTOB MPU HX OOBEIWHEHUHU U
paszeneHun.

HccnenoBanue 1eHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3AaUMOJIEHCTBHS KaTYIIKH C TOKOM
Y MAarHATa OT CHJIbI TOKA M HAIIPABJICHMS TOKA B KaTYIIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. M3mepenue KIIJI anekTpoaBuratelbHOW yCTaHOBKH.

21. ONBITHL IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKLUHU: HCCIEIOBAaHUE
M3MECHEHUM 3HAYCHUS U HAIPABJICHHUS] HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe BrkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOI0 JBWXKEHHs. PaBHOMepHOE MNpAMOJIMHENHOE IBWXKeHUE. HepaBHOMepHOE
MPSMOJIMHEWHOE JBMKEeHUE. CpelHsAss U MIHOBEHHAsl CKOPOCTh TeJla MPU HEPABHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHOyCKOpeHHOE MNpsMOJIMHENHOE [BHkKeHHe. CBOOOJHOE NaJeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABM>KEHUE 110 OKpYXHOCTH. [lepuon u yactora oOpamienus. Jluneinas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBRHOE YCKOPEHUE.

IlepBsiii 3ak0H HeroToHa. Bropoii 3akon Herotona. Tpetuit 3akon Hetorona. Ilpunnun
CYHEPIO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS! CKOJBXKEHHUS], CHJIa TPEHUS
IIOKOs1, IPYyTU€ BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOJHOTO MaJeHHS.
JBwxenne mianetr BOKpyr Comuma. IlepBas kocMmueckast ckopocTtb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecne MatepuaibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne nmnyinbca. UMmyibe cuiibl. 3aKOH COXpPaHEHUS UMITYJIbCA.
PeaktnBHOE nBUXKEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas SHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
[loreHumnanbHass SHeprusi cxkarod mpyxkuHbel. KuHernueckas oHeprua. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE IyTeH U TPACKTOPUM JBMKEHMS OJHOTO M TOTO XK€ Tejlda OTHOCUTEIBHO

pPa3HBIX TEJ OTCYETA.
N3mepeHne CKOPOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUIKEHUS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

Habmroienne ABMKEHUS Tella o0 OKPYKHOCTH.



7.
8.
9.

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

HaGmonenne MexaHMYeCKUX SIBICHHUI, MPOUCXOAAIIUMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM>KEHUU OTHOCUTENIBHO KabuHeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHHMSI T€Ja OT MacChl Tejla U IEHCTBYIOIIEH HA HETO CUJIBL.
Habmoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEll.

H3menenue Beca Tena Ipu yCKOPEHHOM JBUKCHHH.

[lepenaua umirynbca npu B3aUMOACHCTBUU TEJ.

[IpeoOpazoBaHus FHEPTUU MPU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa MPH HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmoienne peakTHBHOTO ABM)KECHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUH ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHre MEXaHUYECKOW SHEPT UM NPU ABUKEHUHU TeJia 0] ICHCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHnue TpakTa sl pa3roHa M JalbHEHIIEro paBHOMEPHOIO JABUKEHUS
HIapUKa WIH TEJIEKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUs Opycka WM JABUXKEHUS IIapUKa 10
HAKJIOHHOH IIJIOCKOCTH.

OmnpeneneHre yCKOpPeHHUsl Tela MNpU PAaBHOYCKOPEHHOM JIBHJKEHHMH 10 HAKJIOHHOM
MIJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTesbl: €cild MPU PABHOYCKOPEHHOM JBI)KEHHMU 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO
JABJICHHUSI.

Onpenenenre kKodhPUIIMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM JBMKEHUU Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YIPYTOCTU MpPU MOABEME Tpy3a C UCIHOIb30BAHUEM
HEMOJIBMXKHOTO U MOABUXHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMI: MEpHOJ, 4YacToTa,
aMIuITyza. MaremMatndeckuid W OPYKUHHBIM MasTHUKMU. l[IpeBpamenue sHeprum npu
KOJIE0ATEIbHOM JIBUYKEHUU.

3aryxatouue konebanus. BeinyxieHnble kojaebanus. Pesonanc. MexaHn4yeckue BOJIHBI.
CBoiicTBa MeXxaHMYeCKUX BOJH. [Ipo/onbHBIE W MoNepeuHble BOJHBI. J[TMHA BOJHBI U
CKOPOCTh €€ pacrnpoCcTpaHeHus. MeXaHW4YeCKue BOJHBI B TBEPAOM TeEJE, CEUCMHUYECKHE

BOJIHBI.



3ByK. ['poMKOCTh 3ByKa 1 BeicOTa ToHa. OTpaxkeHue 3Byka. MIHGpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
1. HabGmrogenue xoneOaHui TN MOJ IEMCTBUEM CHIIBI TSKECTH U CUIIbI YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HabGmronenue BeIHYXIEHHBIX KOJIEOAHUI U pe30HAHCA.
4. PacnpocTpaHeHHe NpOJ0JIbHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnsie pabomol u onvimol.
1. OmnpeneneHne YacTOThI M IEPUO/Ia KOJIEOaHU MAaTEMAaTHUYECKOTO MasiITHUKA.
2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproja KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEPUOJIa KOJIEOAHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TMEpUojia KojaeObaHu Tpy3a, MOABEUICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JAEMOHCTPUPYIOIIHME 3aBHUCUMOCTh TNEpPHOJa KoJIeOAaHUN MPY>KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.
7. W3MmepeHue yckopeHust CBOOOIHOTO MaICHHUS.
Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJe. DNEKTPOMArHuTHbIE BOJIHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BojH. [Ilkana »7M€KTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHHE BJIEKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas nmpupoaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. M3ydeHue CBOWCTB JICKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBass Mmomenb cBera. Mcrounuku csera. [IpsMonnHENHOE pacnpOCTpaHEHHUE CBETA.
3atmenns Connua u JIynsl. Otpaxenune cBeta. [1nockoe 3epkano. 3aKOH OTpa)XEHUs CBETA.
[Ipenomnenue cera. 3akoH mperomiieHHs cBeTa. [loHOe BHYTpEeHHEE OTpakeHUe
cBerta. Mcnosib30BaHKHE NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xopx myuedt B ymn3e. OnTudeckas cuctema (oroammapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTp. Onbitel HetoToHa. CrioskeHHE CIEKTPaIbHbBIX
uBeToB. J(ucnepcus ceera.
Jemoncmpayuu.
1. IIpsAmosnHENHOE pacIpOCTPaHEHHE CBETA.
2. OtpaxkeHue cBera.
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[Tomyuenune n300paxeHunil B IITOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue ceera.

OnTuyecknii CBETOBOJ.

Xon nydyeir B coOuparolei JImH3e.

XOJI ayder B pacCEUBAIOLIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun geiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moenb rinasa.

11. Pazno)xeHue 6eoro cBera B CIEKTP.

12. [Tomy4yenue 6em0T0 CBETa IPH CIOKCHHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.

N o v s

WccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia najcHusl.
N3ydeHne xapakTepuUCTHK N300pakeHUs IPeIMETa B IJIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTJIia MPEIOMIICHHUS CBETOBOTO Jiyda OT yrja MaJeHus
Ha TPaHUIIE «BO3TYX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ MTOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenre GOKYCHOIO PACCTOSTHUS U ONTHYECKON CHIIbI COOUpAIOLIeH JTMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl IO BOCHPHUSATHIO 1[BETA MPEIMETOB MPHU UX HAOIIOJICHUU 4Yepe3 IIBETOBBIC
(UIBTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
U norjouieHue ceera atomoM. KBanTel. JInHenyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anbda, OeTa- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas monens aromHoro siapa. M3orombl. PagnoaktuBHBIE npeBpainenus. [lepuon
MOJIypacIiajia aTOMHBIX SAEDP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUSI 3apsAJIOBOTO WU MAacCOBOTO YHWCEN. JHEprus
CBSI3M aTOMHBIX sifiep. CBsi3b MacChl M 3HEpruu. Peakiuu cunrtes3a u aenenus saep. ctounnku
sHeprun CoJHIIA U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAuOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTraHU3MBI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.

CnekTpsl pa3aIuyHbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpexoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYEHUH.

Peructpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnuie padomel u onvimol.

1.
2.

HaGnroieHne CIijIoNIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHSI.

HccnenoBanne TPEeKOB: M3MEPEHHUE SHEPIHMH YACTHIBI IO TOPMO3HOMY MyTH (TI0
dororpadusim).

H3mepenne painoakTUBHOTO (OHA.



IHoBTOPHUTEJIHbHO-00001IAKOINI MOXYJIb.

[ToBTOpUTENBPHO-0000IIAIOMNK  MOAYJb TpEeJHA3HAYeH JUIs CUCTEMaTH3aluu U
00O0OILIEHUST TPEIMETHOTO COAEPKAHUS U ONbITAa JEATEIBHOCTH, NMPUOOPETEHHOIO IpH
U3yYEHUHU BCETO Kypca (pU3MKH, a TakkKe i1 NOJATOTOBKA K OCHOBHOMY I'OCYAapCTBEHHOMY
’K3aMeHy Mo (pu3HKe 1715 00yUarouXcs, BEIOPaBIINX 3TOT YUeOHBIHN MpeaMeET.

[Ipy wW3yyeHHWH [JAaHHOTO MOIYJS PEAIM3YIOTCS M CUCTEMATU3HPYIOTCS BHUIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOpPBIX OOECHEeUMBAETCs JOCTHKEHHE IPEIMETHBIX U
METaNpPEAMETHBIX INIAHUPYEMBIX PE3YJIbTATOB 00YUEHUsI, POPMUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTB. OCBOCHHME HAYYHBIX METOJIOB HCCIEAOBAHMS SIBICHUN NPUPOABI U TEXHHKH,
OBJIAJICHHE YMEHUAMU OOBICHATH (DPU3MUECKUE SIBICHUSA, NMPUMEHSS IMOJyYCHHbIC 3HAHUA,
pemarh 3a7ja4i, B TOM YKCJI€ KAUeCTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO AEATENBHOCTHBIN XapakTEp JAHHOIO pPa3zeiia peaju3yercs 3a CYET
TOT0, YTO 0OYYarOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHWW pPACHO3HABaTh M HAYYHO OOBIACHATH (PU3UYECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHbIE METOJIbI HCCIIEAOBAHUS (DU3UUECKUX SIBICHUI, B TOM YHCIIE IS
IIPOBEPKU TUIIOTE3 U MOIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAyYHbIE OCHOBBI HanboJiee BaXKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HaIrpuMep, MPAKTUYECKOTO HCIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHEPIUM HA OCHOBE
3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenune ¢u3nku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS HANpPAaBICHO Ha
JTOCTUKEHHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrare wusyueHus (GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuatorerocs OyayT copMUpPOBaHbI CJICIYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:
e 1) MaTpMOTHYECKOr0 BOCIIMTAHUSA:
e — TIPOSBIICHHWE HHTEpEca K MWCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOUN
buznyecKoil HayKu;
e — IIEHHOCTHOE OTHOUIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
e 2) rpa:KIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
e — TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHMH OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUN (PU3UKHY;
e — OCO3HaHHE BAJKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B AESITEIBHOCTH YUYEHOTIO;
e 3)3CTeTHYeCKOro BOCIIUTAHMSI:
e — BOCIIPUSITUE ICTETUYECKUX KauecTB (PM3MUECKON HAyKU: €€ TapMOHUYHOTO MTOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:
e — OCO3HAHME IEHHOCTH (U3NUYECKON HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUSI MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIICH COCTABIIAIOIIEH KYJIbTYPHI;



e — pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM IS TEIbHOCTH;

e 5) popmupoBaHusi KyJbTYpPbl 310POBbS H IMOIMOHAILHOI0 0J1ATONOIYyYHsI:

e — OCO3HAaHHE IICHHOCTH 0€30MMacCHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TpaBWI OE€30MacHOTO IOBEICHUS HAa TPAHCIOPTE, Ha J0porax, ¢
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTH HaBbIKA peIICKCUH, PU3HAHKIE CBOETO IIPaBa Ha OMIMOKY M TAKOTO
K€ TpaBa y ApPYyroro 4eJaoBEKa;

e 6) TPYI0BOI0 BOCIIMTAHMA:

e — aKTUBHOE y4acCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTEIbHON
OpraHu3allM, TOpoJa, Kpasi) TEXHOJOTMYECKOM U COLMAIbHON HAaNpaBlIEHHOCTH,
TPEOYIOIUX B TOM YHUCJIE U (U3NUECKUX 3HAHU;

e — HHTEpEC K MPaKTUYECKOMY M3yUECHHIO IPO(deCcCHii, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHUEHTAIMSl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JJIs PEIICHUsl 3a/ad B 00JacTH
OKpY>Karollen cpeibl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX BO3MOYHBIX MTOCJIECICTBUN
JUISL OKPY>KAIOILIEH CPEbI;

e — OCO3HAHHUE II00ATLHOrO XapaKTepa IKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSIM COUMAJIBLHON M IPUPOIHOI Cpebl:

e — TOTPEOHOCTh BO B3aMMOJICUCTBUM TIPU BBIMOJHEHUU HCCICAOBAHUN M TPOCKTOB
(bu3MYeCcKOoi HaMPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ICSITEIbHOCTB;

e — MOTPEOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHHI, B TOM 4HCie (HOPMYITUPOBAThH UJIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071aCTH (DU3UKHU;

e — IJIJAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUN;

e — CTPEMJICHHE AaHAJIU3UPOBATh W BBISBIATH B3aUMOCBS3U MPUPOJLI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIIEHKAa CBOMX JCHCTBHUI C Y4ETOM BIUSHHS HA OKPYKAIOIIYIO CPEAy, BO3MOKHBIX
TJI00ABHBIX TIOCTIEACTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pesymerare ocBoeHHs mporpaMMmbl IO (U3WKE Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromierocsi OyayT chopMHUpPOBaHbl MeTAaNpeAMeTHbIe Pe3yJbTaThl,
BKJTIOYAIOIINE TO3HABATENbHBIE YHHBEpPCaJbHbIC Y4YeOHBIC ICHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCaAIbHBIC YI€OHBIE TEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jijornyeckue aeiicTBHA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC ITPU3HAKU OOBEKTOB (SIBJICHUM);



YCTaHABJIMBATh CYIIECTBCHHBI MPU3HAK KIACCH(HUKAIMHA, OCHOBAHHS  JUIS
00001IEeHHS ¥ CPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MIPOTHBOPEYHS B pacCMATPUBAEMBIX (haKTax, JAHHBIX U
HaOJFOJICHUSX, OTHOCSIIUXCS K (PU3HMYCCKUM SIBIICHUSIM;

BBISIBJIATH TPUYMHHO-CIICJCTBEHHBIC CBSI3U MPH U3yYeHUH (U3NYCCKHUX SBICHUHA U
MPOIIECCOB, JENaTh BHIBOJBI C HCIIOJIB30BAHUEM JACTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PM3MYECKUX BEIHUYMH;
CaMOCTOSITEIbHO BBIOMpATh CIOCO0 pelieHus y4eOHOW (QH3MYECKON 3agauu
(cpaBHEHHE HECKOJIbKMX BapUAHTOB DEILICHUS, BBIOOP HauOoiee MOAXOMASIICTO C
y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEI0BATENbCKUM HHCTPYMEHT MO3HAHMS;

OPOBOJHWTH TI0 CAMOCTOSITEJIbHO COCTaBJICHHOMY IUUIaHY OIIBIT, HECIIOXKHBIM
(bU3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIIHIO, TOTYYCHHYIO B XOJI€
WCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTENbHO  (opMynupoBaTh OOOOIIEHHS W BBIBOABI 10 pPeE3yJibTaTam
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JajibHEWIIee pa3BUTHE (PUINYECKHUX IPOILIECCOB, a
TaK>K€ BBIJIBUTATH MIPEIIOJIOKEHUS 00 X PA3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ nndopmanueii:

NPUMEHSTh Pa3JIUYHbIE METOJ/bl, HHCTPYMEHTHI M 3alpOoChl NIPHU MOUCKE U OTOOpE
uHGOPMAIUH WIN JAHHBIX ¢ y4ETOM MPEITIOKEHHON yueOHOM pu3nuecKko 3a1auu;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3THIHBIX
BUIOB ¥ ()OPM TIPEACTABIICHMS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (POopMy mpeacTaBieHus: HHGOpPMAIUN U
WUTIOCTPUPOBAThH pelIaeMble 3a/1aud HECJIIOKHBIMH CXEMaMH, JUarpaMmMaMi, WHOU
rpadKoi U UX KOMOMHAIIUSMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

B X0Jie OOCYXKIeHMsI Yy4eOHOTO Marepuaja, pe3yJbTaToB JIa0OpaTOPHBIX pabOT U
MIPOEKTOB 3a/1aBaTh BOMIPOCHI 110 CYIIECTBY O0CYK/1aeMOM TEMbI U BEICKa3bIBATh UICH,
HalleJICHHBIC Ha PEIICHNE 3aa41 U ToIepKaHue OJ1aroKeaaTeIbHOCTH O0IIEHNS;
COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSAMH JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapy>XKHBaTh Pa3IMUNEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJMYHO TPENCTaBIATh PE3YJIbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OMBITA
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAIbHON pabOThI
U pelIeHUU KOHKPETHOM (pu3nuecKor MpoOIeMbl;

MPUHUMATh TIEJIM COBMECTHOW JIEATEIHHOCTH, OPTaHWU30BHIBATH IECUCTBHUS 1O €€
JOCTIDKEHUIO: PACIIPEICIIATh POJIH, 00CYKIATh MPOIIECCHI U PE3YJIBTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;



BBIITOJHATH CBOIO 4aCThb pa6OTBI, A0CTUTrast Ka4YCCTBCHHOI'O pC3yJibTaTa IO CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHH C APYIr'UMHU YJICHAMU KOMAH/bI,
OLCHUBATL Ka4dCCTBO CBOCIO BKJIaJa B O6HIPII71 IMPOAYKT II0 KPHUTCPUIAM,
CaMOCTOATCIIBHO C(bOpMYHHpOBaHHBIM YaaCTHUKaMH BSaHMOHeﬁCTBHH.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YYeOHbIe 1eiCTBHSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsX, TPeOYIOmUX s
peuieHus (pU3NIECKUX 3HaAHUH;

OpPUEHTHPOBATHCS B Pa3IMUYHBIX MOAXOAAX MPUHATUS pEUICHUN (MHIMBUIYaJIBHOE,
MPUHATUE PEIICHUA B TPYIIE, IPUHATHE PEIIEHUN TPyIIIO);

CaMOCTOSITEJIbHO COCTABJISTh AJITOPUTM pPelIeHUs (PU3HUECKOW 3aaud WIM IJIaHa
UCCIIEJIOBaHUS C YYETOM HMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/IaraéMble BapUaHThl PEIICHMI;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOHL, IMOIUOHAJIbHbINA UHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MNPUYMHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) pPE3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B IEATEILHOCTD (B TOM YUCJIE B XO/I BBIMOJIHEHUS (PU3UUECKOTO
MCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYaIMH, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO APYTOro YelIoBeKa B XO/I€ CIIOpa WK AUCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpU3HaBaTh CBOE MPAaBO Ha OWIMOKY MpU pPEIIeHHH (PU3NYECKHX 3a]ad WA B
YTBEPKIACHUIX HA HAYYHBIE TEMBI U TAKOE YK€ IIPAaBO APYIoro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o0yuyenus: B 7 Kiaacce npeIMETHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKUE W XUMHYECKHE SIBIICHUS, HaOJ0/IEeHUE,
HKCIIEPUMEHT, MOJEIIb, TUIIOTE3a, €AUHUIIBI (PU3NUECKUX BEIIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, XKUAKOE, ra3000pa3HOE), MEXaHUYECKOE
JBIKEHUE (pPaBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJUHEHHOE), TPACKTOPHUS,
paBHOAEHCTByOIIas cuia, AedopmManus (ynpyras, MjJacTU4YecKas), HEBECOMOCTD,
COOONIAOIINECS COCYIbL;

paznuuath ABieHUs (AudQy3us, TEmIOBOE JIBKEHHE YacTUI[ BEIIECTBa,
PaBHOMEPHOE JIBUJKEHHE, HEPAaBHOMEPHOE [BHKEHHUE, WHEPLUS, B3aUMOJIECHCTBHE
TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHON OCBIO BPAILICHUS, IIEPEAaYa JaBICHUS



TBEPABIMU TEJIAMH, )KMJIKOCTSAMHU U Ta3aMH, aTMoc(epHOe JaBlieHue, MIaBaHUE Tel,
MIPEBPAILICHHS] MEXaHUYECKON SHEPTUH) 110 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY>KAIOIIIEM MUPE,
B TOM 4HuCJ€ (PU3NYECKHE ABJICHUS B MPUPOJE: TPUMEPHI IBHXKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOM M HEKHBOU NPUPOAE, NEUCTBUE CUJIBI TPEHHUS B NPUPOAE U
TEXHUKE, BIUSHUE aTMOC(EpPHOro AaBJICHHUS HA KUBOW OpPraHu3M, IUIaBaHUE phIO,
phIUard B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HUECKUX SBJICHU;

OMUCHIBATh HM3YYCHHBIE CBOWMCTBA Tel M (U3UYECKHUE SBIICHUS, HCIOIB3YS
dbu3uYecKre BeIMUMHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTb,
CpeaHss CKOPOCTh, CUJIAa YIIPYTOCTH, CUJIA TAKECTH, BEC Tela, CUJla TPEHUS, JaBIICHUE
(TBEpIoOro Tena, KUAKOCTH, ras3a), BbITAIKUBAIOIIAs CHJIAa, MEXaHUWYeckass paloTa,
MOIIIHOCTh, IUJIEYO CHUJbl, MOMEHT CHJIbI, KOA(DQUIMEHT IMOJE3HOTO JEHUCTBHS
MEXaHU3MOB, KHUHETUYECKAs U MOTEHIMAIbHAs SHEPTHsl), IPU ONMUCAHUH TPABUIHHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIIOIb3YEMBIX BEJIMYUH, MX OOO3HAUYECHHS H
€IMHULIBI (PU3NYECKUX BEJIUYMH, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIME JAHHYIO
(u3nyecKy0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH T'paUKU H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (U3HYECKUE SIBICHUS M MPOIECChl, MCHOJIb3YS
IpaBUJia CIOXKEHUS CUil (BIOJb OJHOM MpsAMOii), 3akoH I'yka, 3akoH Ilackais, 3aKoH
Apxumena, IpaBUJIO paBHOBecUs pbruara (0JI0Ka), «30J0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXPaHEHUs MEXaHWYEeCKOM OJHEpPIuM, IPU OTOM JaBaTb CIOBECHYIO
(hOpMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKHE SIBICHMS, MPOIECChl U CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyaLlUH ITPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUUNHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 |—2 JOTMYECKHX LIaroB ¢ OMOpoi Ha
-2 wu3ydeHHbIX CBOWCTBA (PUIUYECKUX SABJICHUM, (UIUUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7auv B -2 JEHCTBUSA, HCHONB3Ys 3aKOHBI U (POpPMYIIBI,
CBS3bIBAIOIIME (PU3MYECKHE BETUYMHBI: Ha OCHOBE aHajM3a YCJIOBUA 3aJaud
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHUE BEITUUYMHBI B (POPMYJIBI U
IPOBOJUTH PACUYEThl, HAXOJIUTh CIPABOYHBIE AAHHBIC, HEOOXOAUMBIEC JJI PELICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MMOTYYEHHOU PU3NUYECKON BETUUHHBIL;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOLIM (U3HUYECKUX
METOJ0B, B OIHCAHUM MWCCIENOBAHUS BBLACISTH INPOBEPSIEMOE IMPEAINIOTI0KEHUE
(rumoresy), pa3auMyaTh U HHTEPIPETHUPOBATH IOJYYECHHBIH pE3yiIbTaT, HAXOJIUTh
OIIHUOKH B XOJI€ ONBITA, JIE1aTh BBIBOJIBI 10 €r0 PE3YJIbTATaM;

IIPOBOJUTH OTBITHI MO HAOIOEHUIO (PU3NYECKUX SIBICHUN UK (U3HUUECKUX CBOMCTB
Ten: (opMynHpoBaTh MPOBEpPSEMbIE MPEANONOKEHHs, COOMpaTh YCTAaHOBKY U3
MPeJIOAKEHHOT0 000PYI0BaHUs, 3aMCHIBATh XO/1 OTBITa U (POPMYIUPOBATH BHIBOIBL



BBITIOJTHSATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl TeJia, 00bEMa, CHIIBI U
TEMIEPATYPhI C UCIIOJIIF30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aITUCHIBATD
NoKa3aHus IpUOOPOB C YUETOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI;
IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BEIMUYUHBI OT JPYToH ¢
UCIIOJIb30BAHUEM  NPSIMBIX ~ U3MEPEHHHA  (3aBUCUMOCTH IyTH  PaBHOMEPHO
JBIKYILETOCS TeJda OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHHSI CKOJIBKEHUS OT Beca
TeNa, KayecTBa 00paOOTKU MOBEPXHOCTEH TENl M HE3aBHUCHUMOCTH CHJIbI TPEHHUS OT
IUIOLIAAN COIPUKOCHOBEHHs TeEJ, CWIbl YIPYINOCTH OT YMJIMHEHHS TPYKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMA NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBUCHUMOCTUM OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TENO, YCIOBUH IJIaBaHUs TEJl, YCIOBUI paBHOBECHS pbluara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIEAOBaHUSA, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHUS, CIIEAys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl
MOJIyYEeHHOM 3aBUCUMOCTHU (PU3MUECKUX BEIMYHUH B BUJAE MPEJIOKEHHBIX TAOIHI] U
rpaduKoB, A€NIaTh BHIBOABI 10 pE3yJbTaTaM UCCIIEAOBAHMS;

MPOBOJIUTHh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (IIOTHOCTH BEIECTBA
KUAKOCTH W TBEPIOIO TeEJa, CHJIA TPEHUS CKOJBKECHMS, IaBICHUE BO3/1yXa,
BBITAIKUBAKOIIAs CHJIA, JEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHJAKOCTb TEJO,
KO3(DPUIIMEHT MONE3HOT0 JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs MPEAI0KEHHON
MHCTPYKIMU: TIPU BBINOJHEHUH H3MEPEHUN CcOOMpaTh SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIIATH 3HAYEHNE UCKOMOM BEJTMYMHBIL;

coOno/IaTh TpaBWJIa TEXHUKW Oe30macHOCTH mpu paboTe ¢ 1abopaTopHBIM
000py/TI0BaHUEM;

yKa3blBaTh TMPUHLMUIBI JEUCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOUIUECS COCYIbl, 0apOMETp, phlyuar, NOJABHXKHBIN U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha MX ONUcCaHus (B TOM YHCIIE: MOJUIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIUYECKHUI ITpecc, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HAcoC,
apeoMeTp), UCMOJb3Ys 3HAHUS O CBOMCTBaX (PU3NYECKUX SBJICHUM U HEOOXOIUMBIE
(u3nyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TNPUMEPHl (HAXOIUTh HMHGPOPMAIMI0 O MpUMeEpax) MPaKTUYECKOro
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHWI B TMOBCEIHEBHOW >KW3HHU I OOECreYeHUs
0e30macHOCTH MpHU OOpallleHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C
3alaHHBIM [IOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCSA 3HAHUH M IYyTEM
CPaBHEHHUs PA3JIMYHBIX HCTOYHMKOB BBIIEIATh MH(OPMALMIO, KOTOpas SBISETCA
MPOTUBOPEUNBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIONIb30BAaTh MPHU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COAECpP’KAHUS, CIPABOUYHBIE MaTEpUaibl, PECYPCHl CETH



Nutepuer, BiIagerb mnNpuéMaMd KOHCIEKTHUPOBAHUSI TEKCTa, MNPeoOpa3OBaHUS
nH(OpMAIUK U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE TUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(DOpMaIuu PU3NYECKOT0 COJEPKaHUsI, B TOM UKCIIE MTyOJINYHO AeIaTh
KpaTKHe COOOIICHHS O pe3yJbTaTax IMPOCKTOB WM yUEOHBIX HCCIEAOBAHUH, TPH
TOM TPaMOTHO HCHOJB30BaTh M3YUYCHHBIA MOHSATUHHBIA ammapar Kypca (U3MKH,
CONIPOBO’K/IaTh BBICTYIUICHHE MPE3CHTALINENM;

IIPY BBITIOJIHEHUH YYE€OHBIX TPOEKTOB U UCCIIEIOBAHUN PACTIPENENSITh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUM C MOCTABJIECHHBIMU 33JlayaMH, CJIEAUTH 34 BBINOJHEHHEM
MaHa JCWCTBHM, aaeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B JEATECIHLHOCTD
CPYyNIbl, BBICTPAMBATH KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, YYHUTHIBAsI MHEHUE
OKPYXKaroUIUX.

K xoHIy o0yueHus B 8 kiacce npeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE J10JKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

MCIIOJIb30BAaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTALIMYECKHE U aMOp(HBIE Tena,
HACBIIICHHBI W HEHACBIIEHHBIM I@ap, BJIAXKHOCTh BO3AyXa, TEMIIEparypa,
BHYTPEHHSISI SHEPIUsl, TEIUIOBOM JIBUraTelb, JIEMEHTAPHBIN 3JICKTPUUYECKUI 3apsil,
ANIEKTPUYECKOE M0JI€, TPOBOJHUKH U JUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUYECKHM
TOK, MAarHUTHOE TOJIE;

pa3nuyaTth SBJICHUS (TEIUIOBOE pacIIMpEeHHE M CKaThe, TeIulonepenaya, TEIIoBOe
paBHOBECHE, CMauyMBaHUE, KalWUIAPHBIE SBIEHUSA, HCHApeHHE, KOHACHCAIMs,
IUIaBJIEHUE,  KpucTaju3auus  (OTBEpAEBaHME), KHUIEHHE,  Terulonepenayda
(TemIonpoOBOHOCTb, KOHBEKIIUS, U3JIyYEHHE), SJIEKTPU3ALIMS TEJ, B3aUMOJEHCTBUE
3apsA/I0B, NEUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE
MarHuTOB, JE€HCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs
UHAYKIMUS) II0 OIMCAaHHWIO HX XapakTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MNPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXAIOILEM MHUPE,
B TOM uHclie (pU3nyecKkue SBJICHHUS B NPHUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SBJICHHUS B NPUPOAE, KPUCTAUIBI B mpupone, usiydueHue CoJHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, DSJIEKTPUYECTBO JKUBBIX OPTraHHU3MOB,
MarHuTHOE moJsie 3eMJIH, Apeid MOI0COB, pOib MATHUTHOIO MOJIS ISl )KU3HHU Ha
3emJie, MOJISPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTDH MPAKTUUYECKYIO 337a4y B YUEOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;

OMUCHIBATh HU3YYEHHbIE CBOMCTBA Ten U (U3MUECKHUE SBIICHUS, HCIOIB3YS
(u3nyeckue BEIUYUHBI (TeMIIepaTypa, BHyTPEHHSS YJHEPIHsl, KOJIMUECTBO TEIUIOTHI,
yleabHas TEIUIOEMKOCTh BEILECTBA, yJEIbHAas TEIUIOTA IUJIABJICHUSA, YJEJIbHas
TEIUI0Ta NmapooOpa3oBaHUs, yJelbHAs TEIIOTa CrOpPaHUs TOIUIMBA, KOA(PQUIIUEHT
MIOJIE3HOIO JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTENIbHAs BJAXHOCTh BO3]yXa,
ANIEKTPUYECKUI 3apsii, CHUJla TOKa, JJEKTPUUYECKOE HaNpsKEHUE, CONPOTUBIEHHE



MPOBOJHHUKA, YJEIbHOE COMPOTUBIEHHE BeUIeCTBa, paboTa U  MOIIHOCTbH
AIIEKTPUYECKOTO TOKA), IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUII CMBICH
UCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IMHULBI (PU3NUECKUX BEIUYMH, HAXOIUTh
(opMyJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BETUUYUHAMH,
CTPOUTH IPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOWCTBA Tel, (pu3MUeckue SBICHUS U MPOIECCHI, HCIONb3YS
OCHOBHBIE IIOJIO)KCHMSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOCHHUS BEIECTBA,
IOPUHLHUI CYNEPHO3ULUN TOoJeil (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsana, 3akoH Oma Juisl ydacTka Liend, 3akoH Jlxoyis—J/IeHna, 3aKkoH COXpaHEHHMs
SHEPTUM, MIPH ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aMUCHIBATh €rO
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (DU3MUECKHE IMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHCJIE U B KOHTEKCTE
CUTYaLH IIPaKTUKOOPHEHTHPOBAHHOT O XapakTepa: BBISIBIISIT
MPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAroB C
onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SBJICHHUM, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacu€THble 3aJauu B 2—3 JEHCTBUS, MCNONb3Yys 3aKOHbl U (HOPMYJIbI,
CBS3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajW3a YCJIOBUSA 3aJadu
3aMKUChIBaTh KPATKOE yCIOBUE, BBISBIATh HEAOCTATOK JAHHBIX ISl PEIICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIs1 €€ PEIICHHUS], TIPOBOJAUTH PACUETHI
U CpaBHHUBATh IIOJYYEHHOE 3HAUCHHE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIUTh MPHU IMOMOLIU (PUINYECKUX
METOJOB, HCIOJb3ys ONMCAHWE  MCCIENOBAHUSA, BBIIEIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLUEHUBATh NMPABWIBHOCTH IOpPSJKA MPOBEACHUS HCCICOOBAHUS,
JIeNaTh BBIBOJIBI;

IPOBOJIUTH OTBITHI IO HAOTIOACHHUIO (PU3NUECKUX SIBJICHUM WM (PU3UUECKUX CBOWMCTB
Ten (KanuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3[yXa OT €ro o0bEma,
TEMIIepaTypbl, CKOPOCTU MPOIECCa OCThIBAHUS M HArPEBAHMS MPHU U3IYYEHHH OT
[BeTa U3Iyvarouei (Moriolaniei) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsT BOJbI OT
TEMIIEPATypbl KUAKOCTH W IUIOMIAAW €€ MOBEPXHOCTH, JJIEKTpHU3aUUsi Tel H
B3aMMOJICHCTBHE JIEKTPUUYECKUX 3apsAJI0B, B3aUMOJIEUCTBUE MTOCTOSHHBIX MarHUTOB,
BU3YaJu3allksl MAarHUTHBIX TMOJIEW MOCTOSHHBIX MArHUTOB, JEUCTBHUS MArHUTHOTO
noJisi Ha TPOBOJAHMK C TOKOM, CBOMCTBA JJEKTPOMAarHuWTa, CBOMCTBa
AIIEKTPOJBUraTENsl  MOCTOSHHOTO  TOKa):  (OPMYyJIUpOBaTh  MpPOBEPSiEMbIC
MPENINONIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYIOBaHMA,
OTHCHIBATh X0/ OTbITa U (POPMYITHUPOBATH BHIBOIBL;

BBIIIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIILHOMN BIAJKHOCTH BO3yXa,
CWJIbI TOKa, HANpPsUKEHUS C MCMOJIb30BAaHUEM AHAJIOTOBBIX NMPUOOPOB M JATUYMKOB
(¢u3nYeCKuX BENIUYUH, CPABHUBATH PE3yJIbTAaThl M3MEPEHUN C yu€TOM 3aJaHHOMN
abCOIOTHON TIOTPELIHOCTH;



MPOBOAUTH UCCIEAOBAHUE 3aBUCIMOCTH OJTHOM (PM3MUECKON BEIMYUHBI OT JPYToH ¢
HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTD COITPOTHUBIICHHSI TPOBOJIHUKA OT
€ro JJIMHBI, IJIOIAU TONEPEYHOTO CEYEHUSI U YIEIbHOIO CONIPOTHUBIICHUS BEIIECTBA
IOPOBOJHMKA, CHJIBI TOKa, WIYIIEr0 Yepe3 IPOBOJHUK, OT HANpsHKEHUs Ha
MIPOBOJIHUKE, HCCIEJOBAHUE MOCIEAOBATEIBHOIO M IMAPAJUIETBHOTO COEIUHEHHM
MIPOBOJHMKOB): TIAHUPOBATh HCCIIEOBaHME, COOUpaTh YCTAHOBKY M BBIMIOJIHATH
U3MEPEHMS], CIEAYS NPEIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTAaThl IIOJYyYEHHOU
3aBUCUMOCTH B BHJE TaOiaul] U TpauKOB, JAeIaThb BBIBOABI MO pe3yjibTaTaMm
UCCIIEJOBaHMS;

MPOBOANTH KOCBEHHBIE U3MEpEHUsI (U3NUYECKUX BEIUYUH (yAeNbHasl TETIOEMKOCTD
BEILIECTBA, COMPOTUBIICHUE ITPOBOJIHMKA, PA00Ta U MOIIIHOCTD 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJEays
IPEIOKEHHON UHCTPYKIINH, U BBIYUCIISITh 3HAUCHUE BEITUYHHBI;

coONI0IaTh MpaBWIa TEXHUKKM Oe30macHOCTH mpu paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

XapaKTEpU30BaTh MPUHIUIBI JECUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha MX ONHCAHMS (B TOM YHUCIE: CHCTEMA OTOIUICHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETpP, CUETUYUK 3IEKTPUUYECKOU
SHEPIUU, DJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsbl), JIEKTPUUECKUE MPEAOXPAHUTENHN, SJIEKTPOMATHUT, 3JIEKTPOIBUTATENb
IOCTOSTHHOTO TOKAa), HMCHOJB3ysl 3HAHMS O CBOWCTBAaX (DU3MUECKUX SBJICHUH U
HeoO0XoAuMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENIbHbIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh
CXEMBI JIEKTPUUECKUX LENEHN € IMOCIEN0BATEIBHBIM U NapaJUIEIbHBIM COEUHEHNEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
OPUBOJIUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHWI B TMOBCEIHEBHOW >KU3HHU I OOECreYeHUs
0e30macHOCTH MpHU OOpalleHuH ¢ NpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOJICHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXaroUlen Cpee;

OCYUIECTBJIATh MOUCK MH(pOpManuu ¢uzndeckoro coaepxkanus B HMHTepHeTe, Ha
OCHOBE HMMEIONIMXCS 3HAHUN M IMYTEM CPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB
BBIIETATh MH(GOPMAIMIO, KOTOpas SIBISIETCS NMPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh MPHU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COAECpP)KAHUS, CIPABOYHBIE MaTEpUaibl, PECYPCHl CETH
WuTepHer, BiageTb npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus
nH(}OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M KPaTKHUE YCTHBIE COOOIIeHMs, 00001as
MH(POPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM UHUCIIE



nyOJIMYHO TPEACTaBIATh PE3yJNbTaThl MPOEKTHOW WM  HMCCIEA0BATEIBCKON
NEATEIBHOCTH, ITPX 3TOM I'PaMOTHO MCIOJIb30BATh N3yYECHHBIA MIOHATUMHBIN anmnapar
Kypca (U3HUKH, COITPOBOKIAThH BBICTYIJICHUE MTPE3EeHTAIlUEH;

OpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (DU3HYECKUX MPOIECCOB
pacrpeenaTb 0053aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABICHHBIMU 3a/1a4aMH,
CIEAUTh 3a BBIIIOJIHEHUEM IUIAHA JCHUCTBUM M KOPPEKTUPOBATh €r0, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBLHOCTh TPYMIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICICTBUE, MPOSBIISAS TOTOBHOCTD pa3periaTh KOHMIUKTHI.

K koH1y 00yuyenusi B 9 kiacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCUTEJIHOCTh ~ MEXaHMYECKOro  JBIDKEHHUs,  JedopMauusa  (yopyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Meperpy3ku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TAKECTU TBEPAOIO
Tela, PABHOBECUE, MEXAaHWYECKHE KOJeOaHHWs W BOJIHBI, 3BYK, HH()pa3ByK H
YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPBI UCITyCKaHUsI ¥ OTJIOIeHHUS, anb(a, OeTa-
U TaMMa-HU3J1y4eHUs1, U30TOIIbI, SIACPHAst SHEPTeTHKA,;

pasznuyaTh SIBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE MpPSAMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE MajJeHHE  Tell,
PAaBHOMEpPHOE [BHKEHHE I10 OKPYKHOCTH, B3aWMMOJECHCTBHE TE€J, PEAKTHUBHOE
IBUKEHHE, KojeOaTelnbHOe ABMKEHHE (3aTyXalolllue U BBIHYXKICHHbIE KOeOaHus),
pE30HaHC,  BOJIHOBOE  JBWKEHUE,  OTPAXEHUE  3BYKa,  MPSIMOJUHEHHOE
pacnpocTpaHEHUE, OTpPaKEHHE U MPEJOMIICHHE CBETa, I[I0JHOE€ BHYTPEHHEE
OTpaK€HUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U CJIOKEHUE CIEKTPaJIbHBIX
LBETOB, JHUCIEPCUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHEKTpa W3JyYEHHs) 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM uucne Qu3anyeckue SBICHUS B MPHUPOJIC: MPUIUBBI U OTIUBBI, JBUKEHUE
maHeT CoOJIHEYHOM CHCTEMBI, PEAaKTUBHOE JBUKEHUE JKUBBIX OPraHH3MOB,
BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, [IyHAMH,
9X0, LBETa TeJl, ONTUYECKUE SBJICHHUS B MPUPOJIC, OUOJIIOTMUECKOE JIeWCTBUE
BUJUMOTO, YJIbTPA(QHUOIETOBOTO W PEHTI€HOBCKOIO W3IYyYEHUM, €CTECTBEHHBIN
paZMoOaKTUBHBIN (OH, KOCMUYECKUE JIyYH, PAIMOAKTUBHOE M3Iy4YE€HUE MPUPOIHBIX
MUHEPAJOB, IEUCTBHUE PAIMOAKTUBHBIX U3JTyYEHHI HA OPraHU3M YEJIOBEKA), IPU 3TOM
NEPEBOUTH MPAKTHUECKYIO 33/7a4y B YUeOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Hakyu) HU3NYECKUX SBICHUM;

ONUCHIBATh HM3YYEHHbIE CBOMCTBA Tel U (U3UYECKHUE SIBICHUS, MHCIIONb3Ys
(duznyeckue BeIUMIUHBI (CPEAHSSI U MTHOBEHHAs! CKOPOCTD Tella P HEPaBHOMEPHOM
JBWKEHUU, YCKOPEHUE, NTEPEMENIEHUE, MTyTh, YTJI0Basi CKOPOCTh, CHJIA TPEHHUS, CHIIA
YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOAHOIO MTaJICHUs, BEC TEJIa, UMITYJIbC TEa,



UMITYJIEC CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTb, TOTEHIIMATbHASI YJHEPTHS TeNa,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, OTEHIIMANbHAS SHEPTUS CHKATON MPYKUHBI,
KUHETUYECKasi JHEeprusi, IOJIHAs MEXaHW4YecKas OHHeprusi, NEepHoJl W dYacToTa
KoJeOaHu, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHAa, CKOPOCTh CBETa,
MoKa3areidb MPEJIOMJICHHUS Cpebl), NpPU OMHCAHMM TPABUIBHO TPAKTOBATH
(u3NYECKU CMBICI UCTIOIb3YEMbIX BEJTMUNH, 0003HAUYCHHUS U €IMHULIBI (PU3UIECKUX
BEJIMYMH, HAXOJUTh (POPMYIIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH TrpadUKH H3YYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBJICHUS U MTPOLIECCHI, UCTIONIB3YsI 3aKOH
COXPAaHEHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHSI, TPUHIIUAI CYTIEPIIO3UINH CHUIT,
OPUHLUI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbroTOHA, 3aKOH CcoOXpaHEHHUSA
UMIYJbCa, 3aKOHbl OTPAXEHUS M TMPEIOMIICHHMS CBETA, 3aKOHBl COXPAHEHUS
3apsA0BOTO M MAacCOBOTO YHCEN TpPU SAEPHBIX pPEakIusX, MpH 3TOM JaBaThb
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMATHUECKOE BBIPAKCHHE;
OOBSCHATH (DPM3MUECKHE TMPOILIECCHl M CBOMCTBAa Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JOTUYECKUX LIAaroB C OMOPO Ha
2-3 U3yYEeHHBIX CBOICTBA (PU3MYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (ONMUparoIIMecs Ha CHUCTeMy W3 2-3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE
aHaJlM3a yCJIOBHUS 3aJauM 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTAIOIINE
WM M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE IS
pEIIeHus, TPOBOAUTH PACUETHI M OIICHUBATH PEATMCTUIHOCTD MOJTyY€HHOTO 3HAYCHHUSI
(bU3UYCCKON BEIIMUUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB, HWCIIONIB3YSl ~ ONMCAaHWUE  HCCICAOBaHUS, BBIACIATH  IPOBEPSEMOE
NPEINONI0KEHNE, OIEHUBATh MPaBUIBHOCTH MOPSAKA MPOBEACHUS HCCICIOBAHMUS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOMIOACHUN U OTBITOB;
MIPOBOAMTD OTBITHI IO HAOIIOCHUIO (PU3NYECKUX SBICHUHN WM (PU3NUECKUX CBOWCTB
Tel (U3ydeHune BToporo 3akoHa HpioToHa, 3aKoHa COXpaHEHUS SHEPTUH, 3aBUCUMOCTb
nepuoaa KoneOaHuil Mpy>KMHHOTO MAasITHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI
M HE3aBUCUMOCTb OT aMIUIMTYABl MalbIX KojeOaHWH, MNPsSMOJIMHEHHOE
pacrnpocTpaHEHHE CBETa, Pa3jioKeHHE Oeloro CBeTa B CIIEKTP, U3yUYEHHUE CBOWCTB
M300paKeHHsI B TFIOCKOM 3€pKaJjie ¥ CBOMCTB U300pakKeHUS MPeMeTa B COOMPAFOIIICH
JUH3€, HaONIONEHUWE CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB  U3IYYEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOrO Habopa 000pylI0BaHUA,
OMKCHIBATH XOJ1 ONBITA U €r0 PE3YNbTaThl, HOPMYIUPOBATH BHIBOIBI;

MPOBOAMUTH MPH HEOOXOAUMOCTH CEPHUIO MPAMBIX W3MEpPEHUll, ONpenenss cpeaHee
3HaYeHUE H3MEPSIEMON BeIMUYUHBI ((POKYCHOE DPACCTOSHHUE COOMpAIOILIECH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCc00a U3MEPEeHUs (M3MEPUTENHLHOTO TPUOOpPA);



MPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (DPU3MUECKUX BEIMYUH C HCIIOJIb30BAHUEM
MPSMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
JBIKEHUH O0€3 HavyallbHOM CKOpPOCTH, NepHoja KoieOaHWil MaTeMaTH4ecKoro
MasiTHUKa OT JUIMHbI HUTH, 32aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yTIJia MaJIeHUus u
yria MpeJoMIICHUS OT yTJia MaJeHHsl): IUIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEIILHO
coOupath YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl IMOJYYEHHOH 3aBUCHMOCTU
(Gu3NUecKUX BEJIUYHMH B BUJE TaONHI] U rpadUKOB, JeJiaTh BBIBOJBI 10 pe3yjbTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKUX BEIMYMH (CpEIHASI CKOPOCTh U
YCKOpEHHE Tela TMpU PaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOTHOTO
nmajeHus, )KECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa ¥ MOIIHOCTh, YACTOTA U MEPUO]I KOJIEOAHUN MATEMATUYECKOTO U MPYKMHHOTO
MasITHUKOB, OINTHYECKas CWJiIa CcoOuparouiell JMH3bI, pPaJAUuOAKTUBHBIMN (OH):
IUTAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
WU3MEPCHHUSI, CIICTYs TPEITIOKCHHON HHCTPYKITUHU, BBIYUCIISITh 3HAUYCHUE BETMYNHBI U
aHAJIM3UPOBATh TOMYYEHHBIC pE3yNbTaThl C YYETOM 3aJaHHON TOTPEIIHOCTU
U3MEPEHU;

coOnroaTh TMpaBuUjiia TEXHUKH O€30MacHOCTH NpU pabore ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DU3MUECKHX MOJENIel: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJIOE TENO, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TUTaHeTapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI JCUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOH Ha HMX OMUCAaHUS (B TOM 4YHUCIE: CIOUAOMETP, IaT4YUKU
MOJIOKEHUS, PACCTOSHUA M YCKOPEHUS, pakKeTa, 3XOJIOT, OYKH, TEPUCKOTI,
(oroanmnapat, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, 103UMETP, Kamepa Buibcona),
UCIIOJIb3YSI 3HaHUSI O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOXOUMBbIE (hU3UUIECKUE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH U3YICHHBIX TEXHUYCCKUX YCTPONCTB,
MU3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX IMPOIECCOB MPH PEUICHUH Y4eOHO-
MPAKTUYECKUX 33J1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOEHUS N300PaKEHHH B TUIOCKOM
3epKajie ¥ COOMparoIIeH JIMH3E;

OPUBOAUTH MpPUMEPhl (HAXOIUTh HH(OpPMALUI0O O NPUMEPAX) MNPAKTUYECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWW B TMOBCEAHEBHOW JKU3HU JUIsI OOECTICUeHUs
0e30macHOCTH TPU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXaroUlen Cpee;

OCYUIECTBJIATh MNOUCK HHpopManuu (Qusndeckoro conepxkanusi B MHTepHere,
CaMOCTOSTENbHO (POPMYJIUPYsI TMOUCKOBBIA 3aMpoC, HAXOAUTHh MYTH OMpeaAeseHUs
JOCTOBEPHOCTH TMOJIYyY€HHOM HH(OpPMALMM Ha OCHOBE MMEIOIIUMXCS 3HAHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;



WCIOJIb30BaTh MpPH  BBIIOJIHEHWH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJIAPHYIO
JUTEpaTypy (PU3NYECKOTO COACp)KAHUS, CIPAaBOUYHbIE MaTepuajbl, PECYpChl CETH
WNurtepHer, BiageTh npuéMamMu KOHCIIEKTUPOBAHHMS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

CO03/1aBaTh COOCTBEHHBIEC MICHbMEHHBIE U YCTHBIE COOOIIIEHUS Ha OCHOBE HH(OpMaLIUu
U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COACpX aHHs, MyOIMYHO MPEACTABIATH
pe3yabTaThl IPOEKTHON WUJIM UCCIEA0BATENBCKON NEATEIIBHOCTH, P ’TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHSATUHHBIN ammapaT U3y4yaeMoro pasjaenia (pU3UKu U
COMPOBOXK/IATh BBICTYIUICHUE Mpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0 MUpa
bubmuoreka [IOK
1.1 ®du3nka - HayKa 0O oJe 2
H3HKa - Hayka O PHpOXt https://m.edsoo.ru/7f416194
1.2 duznyeckre BEITNINHEI 2 1 bubnnorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METO] TO3HAHUS 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crtpoenue BemecTna 1 bubmmorera [OK
https://m.edsoo.ru/7f416194
5 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII ) | bubmmoteka IIOK
' BEILIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHHSI BELLIECTBA 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Pa3nea 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl
3.1 MexaHndeckoe IBHKEHHE 3 bubnmorexa LOK
https://m.edsoo.ru/7f416194
3.2 Nuepuusi, Mmacca, INIOTHOCTh 4 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194




but6mmoreka [IOK
3.3 Cuna. B 14 2
e, BHARL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya gaBnenus: TBEPALIMU 3 bubmuorexa [JOK
’ TeJIaMH, JKUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBiaeHue KUJIKOCTH 5 nbmorexa IO
https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 A 6
TMOC(HEPHOC JaBiICHHC https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX T€JO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen S. Pabora u MOIIHOCTL. JHeEprUs
bubmmoreka IIOK
> PaboTa u momHOCTS 3 ! https://m.edsoo.ru/7f416194
bubmmoteka IIOK
32 Hpocrte MexarH3MEI > ! https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
. M 4 1
>3 CRAMMHACCRAN JHeprit https:/m.edsoo.ru/7416194
Hroro no pasaeny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12

8 KIIACC

Ne i/

KoaunuecTBo uacoB




HaumeHoBaHue pa3iesioB M TeM JJIeKTPOHHbIE
NMPOrpamMMbl Beero KonrTpoabubie IIpaktuueckue (uudposbie)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Pa3pen 1. TerioBble iBJIeHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
’ P H https://m.edsoo.ru/7f4181ce
1.2 TennoBbie MPOIECCHI 21 1 5 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SAIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 | bubmmoreka [JOK
’ U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.2 I1 i i 2 1 7
OCTOSIHHBIN JJIEKTPUYECKUU TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarnuTtHsbI€ SIBIEHUS 6 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
2.4 C) 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
9 KUJIACC
HaumeHoBaHHe pa3/ie/IoB H TEM KosmyecTBo yacos
Ne n/m DJICKTPOHHBIE
NporpamMmbl Bcero Konrpoabnbsie IIpakTnueckue
(uudgposbie)
padoThI padoThI




Pa3zgen 1. Mexannueckue siBJIeHUS

oOpa3oBaTe/ibHbIE
pecypcbl

1 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 bubmuorexa [JOK
’ OIIMCaHUus https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
1.2 B 7| 20
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40

Pa3gen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI

bubnunoreka LIOK
2.1 M 0 7
CXAHHMHCCKHC KOTCOaHIA https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 M .3 8
CXAMHHCCKHC BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJI¢ M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DNeKTPOMarHuTHOE TMOJIe U 6 bubmuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 bubmmorexa [TOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 Jlun3ei 1 0 ecKue 60 6
HHSBL I OUTHHCCKAC NPHOOPET https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 nomorexa L

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




Hroro mo pazneny 15
Pazgen S. KBaHnToBbI€ SIBJICHUS
bub6nmoreka [IOK
5.1 Hcnyckanue v moTJIonieHrue CBeTa aToMOM 4 1 hitps:/m.cdsoo.ru/74 1a4a6
bub6nmoreka [IOK
32 CTpoCHHE aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
. A 1 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpobibie  Ipaxririeckie fll3y‘lel-ll/lﬂ :)16[()1;I;OB3T6JILHLIe
padoThI padoThI pecypenr
| ®du3uka — Hayka o npupoze. AsneHus |
npupoibl. PuznyecKue BICHUS
dusnyeckre ABNeHNs 1
®Pu3nyecKue BEIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEeMIIEpaTyphl IIPU TOMOLIY KUJKOCTHOIO 1 1
TEPMOMETPA U AaTYMKA TeMIepaTypsl”
Kak (hu3uka u npyrue ecrecTBeHHbIE HAyKH
5 M3y4aroT NpupoAay. EcrecTBeHHOHAay4HBII 1 bubmuoreka [IOK
MmeToA no3HaHus. Onucanue GU3NIecKux https://m.edsoo.ru/ff09f72a
SBJICHUM C IIOMOLIBIO MOJEIIEH
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JAJIBHOCTB MOJIETA NIapUKa, MyIEHHOTO 1 |
TOPU30HTANIBHO, TEM OoJIblIe, YeM Ooble
BBICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubnmorexa LOK
https://m.edsoo.ru/ff09fe0Oa
BELIECTBA
8 JIBM>KE€HHE YaCTUII BEIlECTBa 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OTbITHI 11O
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA 1




B3anmocBA3b MEk 1y CBOMCTBaMH BELIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX

bu6nmoreka [IOK

11
aTOMHOMOIJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI
12 Mexanuyeckoe n1BuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnunorexa LIOK
13 Ckopoctb. EquHuIbI cCKOpoCcTH
p a H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTu 1 BpeMeHHU JBHUKCHUS bubmorexa LIOK
yr p a https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH unepiuu. Bzanmoieicteue
15 Ten II:aK MNpUYrHA I/I3MpeHeHI/I$I CKOPOCTH bubmorexa LIOK
p p https://m.edsoo.ru/ff0a0c10
JIBIKCHUS T
IInotHoCTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
16
oObeMa Teja 1o €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTH TBEPAOTO TEIIA»
18 Pemenue 3agau no teme "IL1OTHOCTH bu6mmoreka IIOK
BemlecTnra"” https://m.edsoo.ru/ff0al23¢
19 Cwta kak XapakTEepUCTHKA B3aUMOICHUCTBUS
ten. Cuna ynpyroctd. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsDKeHUs (aeopmarivn)
MPY>KUAHBI OT MPUJIOKEHHON CHITBI»
21 SIBnenue Tsarotenus. Cuia TSKECTH
CBsi3b MEXKy CHIION TSXKECTH M MacCoM Tea.
22 Bec tena Pe}I’HeHI/Ie 3ajad4 mo teme "Cuma Bubmmorexa [IOK
. a https://m.edsoo.ru/ff0al778
TSDKECTH
3 Cwita TsDKeCTH Ha JPYTHX IUIaHeTax. bubnmnoreka [JOK

Pu3nyecKue XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0al1502




but6mmoreka [IOK

24 H3mepenune cui. JluHamMoMe
P a P https://m.edsoo.ru/ff0al8cc
)5 CIio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubnmnoreka HOK
OoAHOI npsiMoi. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0al778
PelleHune 3agay no teme bubnunorexa LIOK
26 " - (]
PaBHogencTtsytoLwwasa cun https://m.edsoo.ru/ff0ala70
7 TpeHune cKoNnbXeHUst U TpeHne nokos. TpeHue
B MpUpoae N TEXHUKe
JlaBopaTopHas paboTa «3y4eHne
73 3aBUCUMOCTU CUMbl TPEHUS CKOMNBXEHUS OT bubnnorexa [{OK
CuUnbl AaBNeHNs 1 xapaktepa https://m.edsoo.ru/ff0alb9c
conpuKacaloLLMXCsi MOBEPXHOCTEN»
PelueHne 3agay no temam: «Bec Tenay,
A bubnunoreka LIOK
29 «[pacunyeckoe n3obpaxeHne cuny, «Cunbiy»,
. https://m.edsoo.ru/ff0alcc8
«PaBHogencTBytowasa cun»
KoHTponbHas paboTta no temam:
30 «MexaHun4eckoe gBmxeHune», «Macca,
NIoTHOCTbY, «Bec Tena», «["padunyeckoe
nsobpaxeHue cuny», «Cunbi»
31 HaBneHune. Cnocobbl yMeHbLUEHNS U bubmuoreka [IOK
yBenuyeHus naBreHus https://m.edsoo.ru/ff0alde0
32 PeweHune 3agad no teme "[aBneHue tBepabix
Ten"
[aBneHue rasa. 3aBMCUMOCTb JaBIieHUs rasa bu6nunorexa LIOK
33 R
oT 06bEMa, TemnepaTypbl https://m.edsoo.ru/ff0a20a6
34 Mepenaya gaBneHns TBEPALIMU TeNaMu, bu6nunorexa LIOK
Xnuakoctamum u razamu. 3akoH Nackans https://m.edsoo.ru/ff0a2376
35 [laBneHune B XNMOKOCTU U rase, Bbl3BaHHOE but6mmorekxa [IOK
JENCTBUEM CUIbI TSXECTU https://m.edsoo.ru/ff0a25b0
36 Pemenne 3agau mo teme «/laBnenue B bubmuoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2718
Bubnuoreka IIOK
37 Coo0mmarommecs: Cocyabl s

https://m.edsoo.ru/ff0a2826




but6mmoreka [IOK

38 Papapiieckitii npece https://m.edsoo.ru/ff0a2970
39 ManomeTtpsl. [TopirHeBOM KUAKOCTHBIN bubnmnoreka HOK
Hacoc https://m.edsoo.ru/ff0a3136
Atmocdepa 3emin. [puunnen
40 CyIIIECTBOBaHUS BO3IYIIHOW 000JIOYKH
3eMII.
bubnunoreka LIOK
41 Bec posyxa. Ammocdeproe rasnenne https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdeproro garieHus. OnbiT bubmmoreka [JOK
42
Toppuuennu https://m.edsoo.ru/ff0a2b5a
43 3aBUCHMOCThL aTMOC(HEPHOTO JaBJICHUS OT bubnnoreka [JOK
BBICOTEBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2da8
bapomerp-anepous. AtmochepHoe 1aBieHue bubnmorexa [JOK
44
Ha Pa3IU4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3amau mo reme " AtmochepHoe bubmuoreka [IOK
naBieHue" https://m.edsoo.ru/ff0a2fc4
46 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE
B HUX TeJI0. ApXUMEIOBA CHIIA
bu6nunorexa LIOK
"A eposa cuna"
47 Peervie 3apau no Teme "Apxiumenosa can https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
43 patop pv P ;[3 i Ha bubnuoreka [{OK
BHITAIKMBAIOTICH CHIIBL, JICUCTBYIONIE https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCThHY
JlaGopaTopHasi paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca TeJla B bubnuotexa [JOK
49 N .
BOJI€ OT 00bEMa MOTPYKEHHOMU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubmuoreka [JOK
50 [InaBanue ten 1

https://m.edsoo.ru/ff0a3a96




JlabopaTtopHast pabora "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
omnpezeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amgau no remam: «llinaBanue
52 cynoB. BozayxonnaBanuey, «/laBienue buGnuorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPBIX TEJ, )KUJIKOCTEN U Ta30B»
53 KonTpomnpHas padora o Teme «JlaBneHue
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B»
bubnuoreka [{OK
>4 Mexanmieckas padora https://m.edsoo.ru/ff0a3{82
bubnunoreka LIOK
3 Monsocts. EuHiiter morsocTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacuér MoIHOCTH, !
pa3BUBaeMoi Ipu noabEME 1o JecTHULEe"
57 [Ipocthie Mexanu3Msbl. Priuar. PaBHOoBecue
CHUJI Ha pblyare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopartopHas pabota «MccnenoBanue 0.5 bubamorexa LOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemienue 3a7au 1o Teme «Y CIIOBUS bu6mmoteka IIOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro aeicTust
60 Mexanu3ma. Jlaboparopnasi pabora 0.5
«M3mepenne K11/l HaKTOHHON MIIOCKOCTH
61 Pemenne 3amau mo reme "Pabora, but6mmoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprusi. Kunernueckas u bubnuotexa [JOK
MOTEHIMAIbHAS JHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHNYECKON IHEPTHH Bubmmorexa [IOK

https://m.edsoo.ru/ff0a4360




YPpOK-3KCIIEpUMEHT 1O TEME
"IKCEPUMEHTAIBHOE OIpEIeTICHUE

64 U3MEHEHUI KHUHETUYECKON U MOTEHIIMAIbHON 1 1
SHEPTUH MPHU CKATHIBAHUU TEJIA IO
HaKJIOHHOM TIOCKOCTH"

65 KoHnTtponbhas pabora o teme «Pabora u |
MOIIIHOCTb. DHEPTHUS

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo | Bu6muotexa [JOK
TeMe "MexaHndeckoe IBrKeHue" https://m.edsoo.ru/ff0adee6
PesepBuslit ypok. Pabora ¢ Tekctamu mno

67 teme "JlaBieHue TBEPABIX TE, )KUAKOCTEH U 1 bubnnorexa [IOK

" https://m.edsoo.ru/ffO0adffe

ra3oB

68 PesepBuslit ypok. Pabora ¢ Tekctamu mno |
teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U X ONBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopnenu TBEpOTO, KUAKOTO U 1 Bbu6moteka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOMCTB TBEPAOIO, KUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BeIeCTBa Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopHble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnnorexa [JOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaThe 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TeMIEpaTypbl CO ]
CKOPOCTBIO TEIJIOBOTO JIBXKEHUS YACTHUII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS | bu6muoreka [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Bunae! rerionepenaun 1
A P https://m.edsoo.ru/ff0a6412
Vpoxk-koudepenmus "[IpakTudeckoe
P dep P N but6mmorekxa [IOK
11 HCIIOJIB30BaHNE TEIUIOBBIX CBOMCTB BEIIIECTB 1 1

¥ MaTepUaIoB B LIEJSX dHEeprocoepexeHus"”

https://m.edsoo.ru/ff0a65c0




12 KonnuectBo Temnotsl. Y aenbHast bubmuorexa [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OallaHca. bubmmoreka [JOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast padota "HcciaenoBanue
14 SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH bubmorexa OK
! e ipr https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BOJIbI
Pacuyer konuuecTBa TEIOTH, HEOOXOAUMOIO
15 JUISL HATPEBAHUS TeJa U BbIIEISEMOT0 UM
IPU OXJIAXKICHUU
16 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
yZEJIbHOW TEIJIOEMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBrieHue u OTBEpAECBaHUE
18 KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TeIIoTa bubmorexa [TOK
p ) https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnmnoreka [HOK
yAEIbHON TEIJIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 mapooOpa3oBaHUs U KOHJICHCAIIUH. bu6nmnoteka LIOK
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpeneseHne OTHOCUTEIHHOMN BIAXKHOCTH bubnnorexa [IOK
p " https://m.edsoo.ru/ff0a7628
BO3JIyXa
o Pemienue 3a1au Ha onpeneneHne BIaXKHOCTU

BO3/yXa




[TpuHIIUTIBI paOOTHI TEMIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO
CropaHus

’s KIIJ remoBoro asuratesns. TernaoBsie bubmmoreka [JOK
JIBUTATEJIHM U 3aIUTA OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7¢c

26 3aKoH COXpaHEHUs U NPEBPAIllCHHs SHEPTUU
B TEILJIOBBIX IMPOIIECCaX
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
" bubmuorexa [JOK

27 Tennoele aBnenus1. I3ameHenue

. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUIM BELIECTBA
KoHntpoinbhas padora mo teme "TermoBbie
. bubnnorexa [IOK
28 ABJIeHUS. MI3MEeHeHHe arperaTHbiX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEILECTBA

79 DnekTpusanus Tei. JIBa pona
AIEKTPUUECKUX 3aPSI0B

30 VYpok-uccnenoBanue "IneKTpusanus Teml
MHAYKIMEW U TIpU CONPUKOCHOBEHUN"

31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoteka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HampsokeHHOCTh

32 ajIekTpuueckoro nois. Ilpuamun bubmorexa HOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MO
13 Hocurenn snekTpuyeckux 3apsioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

34 [IpoBOgHUKYN U TUANEKTPUKH. 3aKOH bu6muoreka [JOK
COXpaHEHUsI DJIIEKTPUYECKOI0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bu6muoreka [JOK

QJICKTPHUYCCKUX 3apAJ0B

https://m.edsoo.ru/ff0a90cc




DJIEKTPUUYECKUH TOK, YCIOBUSA €T0

bubnunoreka LIOK

36 CyWeCTBOBaHHA. HCTOMHMKA https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlelicTBUA 2JIEKTPUYECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 3JIEKTPUYECKOTO MOJIA Ha MPOBOJIHUKU U 1
JIADTIEKTPUKH"
39 DIIEKTPUUECKHUI TOK B METaJIAX, JKUJIKOCTIX bubnmorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YacTH
Al Cuna toka. JlabopatopHas pabota 0.5 bubnmorexa [JOK
"N3mepeHue u peryanpoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DJeKTpuUuecKoe HarpshkeHue. BonbTmetp.
42 JlabopatopHast pabora "U3mepenue u 0.5 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HaPsHKEHUS
43 ConpoTHBiIeHUE NPOBOAHUKA. Y AEIBHOE bubnnorexa [JOK
COIIPOTUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
m 3JIEKTPUYECKOTO COMPOTUBIIEHUS | bubnnorexa [JOK
[IPOBOJHHUKA OT €0 JUINHBI, IO N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U MaTepuana”
45 3aBUCHUMOCTD CHJIBI TOKA OT HaIIPSKEHHUS. bubmuoreka [IOK
3akoH OMa 1J1s yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnast pabora "HccnenoBanue
46 3aBUCHUMOCTH CHUJIbI TOKA, UIYILETO Yepe3 1 bubnuoteka [JOK
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HapsDKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE

COCOINMHCHUA ITPOBOIAHHUKOB




JlaGopaTtopHast pabota "IIpoBepka npaBuia
CJIO’KEHUS HAITPSDKEHUH TIPU

bu6nmoreka [IOK

48
[OCJEI0BATEILHOM COEAUHEHUN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”
JlaGopaTtopHnas padota "IIpoBepka npaBuia
bubmmoreka [JOK
49 JUISL CUJIBI TOKA IIPH MapajuieIbHOM hitps-//m edsocI)_[ru/fanadle
COEIMHEHHHU PE3UCTOPOB" T '
50 Pemienue 3agau Ha npumeHenue 3akoHa Oma bubmmoreka [JOK
JUIS Pa3jId4HOr0 COEIUHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
PaboOTHI M MOIIHOCTH AJICKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE IIETH U MOTPEOUTENN BuG 10K
B nonImoTexa
53 AIIEKTPUUYECKON YHEPTruH B ObITy. KopoTkoe httos//m.ed IF0ab660
ps://m.edsoo.ru/ff0a
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
54 "DnekTpuuecKue 3apsabl. 3apsHKeHHbBIC Tena bubnnorexa [JOK
U UX B3auMojencTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUIN TOK"
KonTponbHast pabota mo Teme
55 "DnekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tena bubnnorexa [JOK
n ux B3aumoeiicTBus. IlocToaHHBIN https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKHUI TOK"
56 [TocTostHHBIE MAarHUTHI, X B3aUMOJECIHCTBUE
57 Ypok-uccnenoanue "M3ydenune nonei bubnuotexa [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnauTtHoe 1mojae. MarHuTHoe nosie 3eMId U bubnunorexa LIOK

€ro 3Ha4YCHHUEC JJId )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba




OnbIT OpcTeaa. MarauTHoe nose

59 3JIEKTPUYECKOro ToKa MarHuTHOE 1oJie 1 bubmorexa [OK
P https://m.edsoo.ru/ff0ac1d2
KaTYHIIKHA C TOKOM
[IpumeHeHnue 31eKTPOMarHuToOB B TEXHUKE.
60 JlaGopaTtopHast paborta "M3yueHue aeicTBUs 1 0.5 bubmmorexa [IOK
Patop P e " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JI Ha MPOBOJIHUK C TOKOM
DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue a51eKTpoABUraTeNIeH B
61 TEXHHMYCCKHUX YCTPOMCTBAX M HA TPAHCIOPTE 1 bubmotexa [IOK
ye1p " P pre. https://m.edsoo.ru/ff0ac86c
JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"
& Onpitel ®apanes. 3aKOH NEKTPOMArHUTHOM |
uHaykuuu. [Ipasuino Jlenna
OnextporeHepatop. CrocoObl MoryyeHus
63 ANEKTPUUECKOI PHEPTUU. IIEKTPOCTAHIIII 1
Ha BO300HOBJISIEMbIX HCTOUHUKAX SHEPIUU
64 [ToaroToBka Kk KOHTPOJIBHON paboOTE MO TeMe 1
"DneKTpUYecKue U MarHUTHBIE sIBJICHUS"
65 KonTponbHas pabora no teme | bubmmnoreka HOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o | bubmuoreka [IOK
teMme "TemnuoBble siBieHus" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o | bu6muoreka [JOK
TeMme "[10CTOSHHBIN 2IEKTpUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
63 PesepsHslit ypok. Pabota ¢ Tekctamu 1o 1
teme "MarauTHele siBIeHUA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KIIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
| Mexanuyeckoe aBuxkeHue. MarepuanbpHas |
TOYKA
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnnorexa [IOK
MEXaHUYEeCKOTO IABMKCHUS https://m.edsoo.ru/ff0ad474
3 PasHOMeEpHOE IPAMOIUHENHOE IBUKEHUE 1 buGnuorexa LIOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsIMOJIMHENHOE IBUKEHHUE. 1
CpenHsisi U MTHOBEHHAs CKOPOCTh
5 [IpsimosinHENHOE PaBHOYCKOPEHHOE | bubnnoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. [ papuk 1
CKOPOCTH
JlabopartopHas pabdota "OnpeneaeHue
7 CKO peHI/I}II) Tenai3 npu aBHopCKO €HHOM 1 1 bubmmorexa OK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JIIBMDKEHUH 10 HAKJIOHHOM IIJIOCKOCTH
8 CBoOomnoe nmagenne tei. OneiTe! [ annnes 1
PaBHOMEpHOE JBHIKEHHE TI0 OK HOCTH.
9 Ilepuon EqaCTOTa 00 ameHmpJ};);HeﬁHaz u 1 bubnnorexa [IOK
p P ) https://m.edsoo.ru/ff0ae176
YTJIOBasi CKOPOCTH
10 LeHTpocTpeMUTENBHOE YCKOPEHHE 1
. bubmunoreka IHOK
11 [TepBrIii 3ak0H HproTOHA. BEKTOP CHIIBI 1 1

https://m.edsoo.ru/ff0ae612




Bropoii 3akon HeroToHa.

bubnunoreka LIOK

12 PaBHonelicTByIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Herorona. Cynepno3uiiys Cui https://rn.edSO(I'fru/fane982
14 Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbc
Bbu6mmotexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsofru/fanecaZ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6motreka [JOK
18 Chua Tpenus https://m.edsogru/fanﬂ 38
19 Pewenue 3amau no reme «Cuiia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
KO3 PUIHEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
o1 Pemenue 3amau o reme "3akonsl HeroToHa. bubmuoreka [IOK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
2 Cuia TsSHKeCTH U 3aKOH BCEeMUPHOTO bubnnorexa [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBikeHne Tell BOKPYT
23 rpaBuTanimoHHoro neHTpa (ConHeunas
cucrema). ['anaktuku"
4 Pemenue 3agaud mo reme "Cuna TsXKECTH U but6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 [lepBas kocMHuyecKasi CKOPOCTb. bubmuorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBEeCHE MaTEpHAIBHOW TOYKHU. bubmmorexa [IOK

https://m.edsoo.ru/ff0afe36




AOcomoTHO TBEpOE Tesio. PaBHOBecHe

27 TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn
)3 Pemenue 3agau mo reme "MOMEHT CHIIBL. bubnunorexa LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
" bubnmnoreka HOK
29 MexaHnn4eckoe JBHKEHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbhas pabota no teme
" bubnnorexa [JOK
30 Mexannueckoe OBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 COXpAaHEHUs UMIIyJIbCA. YIIPYroe u bubmorexa LIOK
P 4 . Pyt https://m.edsoo.ru/ff0b07fa
HEYINPYyroe B3auMOJICHCTBUE
1 Pemrenue 3amau no reme "3akoH coxpaHeHUS bubmmoreka [JOK
uMmIynbca'" https://m.edsoo.ru/ff0b096¢c
3 VYpok-koHpepeHus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nmorexa LIOK
34 Mexanunyeckasi paboTa U MOITHOCTb
p m https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnnorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIBHON
MMOBEPXHOCTU»
37 Cas3b sHepruu u padotsl. [loTeHmanpHas
SHEpTUst
18 Kunernueckas sneprus. Teopema o bubmuoteka [IOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE




40 JlaGoparopHas padota «l3yuenue 3akoHa bubnmoreka [JOK
COXPAHEHUsI SHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBHKEHHUE U €TO bubnunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxatomue Kojiebanus. BeiHyk1eHHbIE bubnmnoreka HOK
KkoscOauns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIA
44 KOJICOAHMI OT JKECTKOCTH IT WHEI K MaCCHI bubmmorexa [OK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue 3HEPruy IPH MEXaHHYECKUX
KOJICOaHMAX
JlabopaTopHas pabora «Onpenenenne
46 ‘IaCTOI”)[LI I/Ipl'Ie Ifoz[a Kone6aim71 o WUHHOTO buGnuorexa LIOK
p pyx https://m.edsoo.ru/ffOblaec
MasITHUKA
JlaboparopHuas padora «IIpoBepka
47 He3aBI:/ICI/II\I/:I)OCTI/IpHe Hoja I?OﬂegaHI/Iﬁ rpysa bubmmorera OK
P py3d, https:/m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanndeckue BoJIHBI. CBolicTBa
48 MexaHnueckux BoH. IIponobpHEIe U bubnmorexa [IOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpAOM Tene. CelicMr4ecKue BOJIHBI"
50 3Byk. PacnipocTpanenue n oTpaxkxeHHe 3ByKa
51 Ypok-uccnenosanue "Habmronenune
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKycTHYECKUI pe30HaHC
53 VYpok-koHpepeHius "YIbTpa3sByK U bubnuotexa [JOK

nHOPa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroroBka K KOHTPOJILHOM paboTE MO TEME

bubnunoreka LIOK
54 "3akoHbI coxpaHeHus1. MexaHnnueckue
P " https://m.edsoo.ru/ff0b25f0
KoJ1e0aHus U BOJIHBI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHus. MexaHn4yecKre KojaeOaHus u
BOJIHBI"
56 DNIeKTPOMarHuTHOE IoJIe. bubnmnoreka HOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koupepennus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpok-uccnenoanue "M3ydenne cBoiicTB
59 SJIEKTPOMATHUTHEIX BOJH C [IOMOIIBIO buGnuorexa [IOK
P " https://m.edsoo.ru/ff0b2cbc
MOOHMIIBHOTO Tesie(oHa
60 Pemrenue 3amau Ha onpeeneHNe 4acTOTh U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHasi IpUpoaa CBETA. bubmuorexa [IOK
CxopocTtb cBeTa. BonHOBBIE CBOWCTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acpocTpaHeHue cBera. 3atMeHus: ConHLa U brbmmorexa [TOK
pactipoctp ‘ https://m.edsoo.ru/ff0b3658
JlyHb1
3aKoH oTpakeHHs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKECHHS bubmmorexa [TOK
P P https://m.edsoo.ru/f0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH IPEIOMICHUS bubnmnoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
but6mmorekxa [IOK
65 Hcnonbs3oBanue MOIHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c




JlabopaTtopHas padora "HcciaenoBanue
3aBHCUMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO

66
Jy4a OT yIJia MajieHus Ha rpaHule "BO3IyX-
crexio""
Ypok-koupepennus "Vicronp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInnzel. OnTHYecKas Cujia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
. bubmmoreka [JOK
69 [TocTpoenue n300pakeHU B TUH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OmnpeneneHue
PATOPHES p P . bubnunoreka LIOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM CHIIBI
_ " https://m.edsoo.ru/ff0b4206
coOuparoIen JTUH3BI
71 Ypok-koH(pepeHus "OnTH4IecKre TMH30BbIC bubnmorexa [JOK
npuoops!" https://m.edsoo.ru/ffOcOa7e
79 'Ma3 kak onTuyeckasi cuctema. 3peHue. bu6mmoteka IIOK
[edeKTbl 3peHns n nx Koppekums https://m.edsoo.ru/ff0b4684
Paznoxxenue 6enoro csera B cuektp. ONbIThI
73 Herotona. CrnoxeHnne ceKTpajibHbIX [[BETOB.
Jucnepcus ceera
JlaGopaTopnas pabdota "OnbITh O
74 Pa3NIoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0f4c
Ha0JII0/IEHUH Yepe3 I[BETOBbIE PUILTPHI"
VYpok-npakTukyM "BonHOBBIE CBOMCTBA
75 CBpeTa' I::/Icne cypll\; uHTeppepeHus U bubmmorexa LIOK
e " P ’ POCpeHI https://m.edsoo.ru/ff0cOe2a
T paKIus
76 OmnsiTel Pe3epdopaa u mianerapHas Moieinb

aToMa




but6mmoreka [IOK

77 [Tocrynater bopa. Moaens atroma bopa hitps:/m.cdsoo.ru/ff0c] 2a8
73 Hcnyckanve v MOriouieHue CBeTa aTOMOM.
KBantsl. JInHeidaTbie CIEKTPBI
Ypok-nipaktukym "HaliroieHne CrieKTpoB bubmmoreka [JOK
79
ucnyckanus" https://m.edsoo.ru/ffOc144c
80 PangnoakTUBHOCTE U €€ BUBI buGnuorexa [IOK
https://m.edsoo.ru/ff0c1550
81 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJENb https://m.edsoo.ru/ff0c1672
2 PanuoaktuBHbIe npeBpaiieHus. M3otonsl. bubnnorexa [JOK
[Tepuon nonypacnana. https://m.edsoo.ru/ffOc18ac
33 PeweHune 3agay no teme: "PagnoakTuBHbIE bu6nmorexa LIOK
npespalleHus. lNepuog nonypacnaga” https://m.edsoo.ru/ffOclal4
84 Ypok-koHpepenus "PagnoakTiuBHbIC bubmmoreka [JOK
W3IIy4eHUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ffOc1b4a
25 Anepuble peakiuu. 3aKOHBI COXPAHEHUS
3aps10BOrO U MacCOBOTO YHCEI
26 DHeprusi CBA3u aTOMHBIX sifiep. CBsI3b MacChl bubnnorexa [JOK
Y DHEPTUH https://m.edsoo.ru/ff0c2126
g7 Peakuuu cunTtesa u nenexus saep. bubmuoreka [JOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1c58
Vpok-koH(pepenmus "SnepHas sHEpreTHKA.
88 HIe)ﬁCTBHﬂ(f)ainoaanBHmE Msnyqell:m‘/i Ha Bubmmorexa [IOK
" https://m.edsoo.ru/ff0c1d7a
YKUBbBIE OpPraHU3MBbI
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
29 "IJIeKTPOMarHuTHOE TIOJIE.
DneKTpoMarHuTHhIE BOJHBI. KBaHTOBBIE
sIBJICHUS "
90 KounTponbhas pabota no teme bubmuotexa [JOK

"DNEeKTpOMarHuTHOE MOJIE.

https://m.edsoo.ru/ffOc1e88




DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE
sIBJICHUS"

[ToBTOpenue, 0600menue. Jlaboparopusie

91 " 4 "
paboTsI 1o Kypcy "B3zanMopeiicTBue Ten
lNoBTOpeHue, 0606L1eHne. PelleHne
P Y bubnunoreka LIOK
92 pacyeTHbIX M KaYeCTBEHHbIX 3a4a4y Mo TeMe
"B . " https://m.edsoo.ru/ff0c223e
3aumopencTeme Ten
[ToBTOpenue, o6o0menue. Pemenue
93 pacyYeTHBIX U KaUYECTBEHHBIX 33724 10 TEME
"TernnoBsie MPOIECCHI"
[ToBTOpenue, obobmenHue. Pemenue
bubnuoreka [{OK
94 pPacyYeTHBIX U KaYECTBEHHBIX 3a71a4 110 TEME
" on https://m.edsoo.ru/ff0c245a
KIIJI TennoBBIX ABUTATEIICH
IToBTOpenue, o6o0menue. Pemenue
95 aCUETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME buGnuorexa [IOK
{j " https://m.edsoo.ru/ff0c2572
KIIl anexTpoycTaHOBOK
96 [ToBTOpenue, o600meHue. JlaboparopHsie bubmuoreka [IOK
paboTsl o Kypcy "CBeToBble siBiCHUS" https://m.edsoo.ru/ff0c2a22
lNoBTOpeHue, 0606L1eHne. PelleHne
P . bu6mmoreka IIOK
97 pacyeTHbIX M KaYeCTBEHHbIX 3a4a4y Mo TeMe
"c " https://m.edsoo.ru/ff0c2b30
BETOBbIE ABMEHUN
[ToBTOpenue, o6o6menue. Pabota ¢
98 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B Bubmiorexa IIOK
" p https://m.edsoo.ru/ff0c2c52
MEXaHUKE
MoBTOpeHue, 0606LweHne. PaboTa ¢ Tekctamum bubnunorexa LIOK
99 " "
no Teme "3aKoHbl COXpaHEHNA B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 IToBTropenue, o6o0menue. Pabora ¢ bubmuorexa [JOK
Texkctamu 110 Teme "Konebanus 1 BOJIHbBL" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, o6o0mmenue. Pabora ¢ bubmuorexa [IOK

Tekctamu 1o TeMe "CBeToBbIe ABIcHUA"

https://m.edsoo.ru/ff0c3044




102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpenue, o600meHne. Pabora ¢
TekcTamu 1o TeMe "KBaHTOBas U siiepHas
¢dbuszuka"
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YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., Mocksa: «IIpocsemienuey., 2022.
» dusuka, 8 knacc/ [lepeimkun M M., UBanos A.U., Mocksa: «IIpocsemienuey., 2022.
» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M.A.,

Mocksa: «IIpocsemenuey., 2021.

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

7 KIIACC

1.Pabouas nmporpamma.

2. [IporpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi. dusuka. 7 — 9 kiaaccel (aBTOPBL:
A.B.Ilepwimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas terpaas no ¢pusuke 7 kiaacc k yueOHuky A.B. [1€ppimkuna «Pusuka 7 kiaace»
4. ®duzuka, 7 knacc/ I[lepeimkun .M., IBanoB A.U., Mocksa: «IIpocBemnienuey., 2022.
5. Jlykammk B.1. CoopHuUK BoripocoB u 3a1a4 o gusuke. 7-9 xi. — M.: [Ipocemenue,
2010. -192c.

8 KJIIACC

1. PaGouas nporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Guszuka. 7 — 9 knaccel
(aBropsl:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas tetpaap o gusuke 8 kinacc k yueoOHuky A.B. [1é€psimkuna «Pusnka 8 kmacey»
4. dusuka, 8 xnacc/ [epeimkun U M., IBanoB A.U., Mocksa: «IIpocsemenney., 2022.
5. Jlykammk B.U. CoopHuk Bonpocos u 3a1ad no ¢usuke. 7-9 k1. — M.: [Ipocsemienue,

2010. -192c.



9 KIIACC

1. PaGovas mporpamma.

2. [Iporpammbl 0cHOBHOTO 00111eT0 00pazoBanus. duszuka. 7 — 9 Kiaaccel (aBTOPBL:
A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas terpaap no ¢pusuke 9 xknacc k yueOHuky A.B. [1éppimkuna «Pusuka 9 kimacey
4. ®duzuka, 9 knacc/ [lepprmkun .M., I'yrauk E.M., UBanos A.I., [letpoBa M. A.,
Mocksa: «IIpocBemenuney., 2021.

5. Jlykamuk B.1. CoopHHK BOIIPOCOB U 3a1ad4 1o ¢usuke. 7-9 k1. — M.: [Ipocsenienue,
2010. -192c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KIIACC .

1. bubmuoteka — Bcé mo npeamery «dPusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

2. BupgeoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Engunas xkomiekuust nudpoBbeIX 00pa30BaTEIbHBIX PECYPCOB. — Pexxum ocTymna:
http://school- collection.edu.ru

4. VHTepecHble MaTEepHalIbl K ypOKaM (PU3UKH MO TEMaM; TECThI 0 TEMaM; HarJIsIIHbIE
nocobus k ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Iudpossie oOpazoBarenbHbIe pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 ¢usnke. — Pexxum moctyma: http://www.fizika.ru

8 KIIACC

1. bubnunoteka — Bc€ no npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Equnas xomnekius udpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru

4. lutepecHble MaTepualbl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM; HarJisHbIe
nocoOust K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru




5. [ludposeie oOpazoBatenbHbIE pecypchl. — Pexum goctyna: http://www.openclass.ru

6. DIeKTpoHHBIC YUeOHHUKH TI0 pusnke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas komiekius mudpoBeIX 00pa30BaTebHBIX PECypCcoB. — Pexxum pocryma:
http://school- collection.edu.ru

3. HHTepeCHBIC MaTcpualibl K YPOKaM (I)I/ISI/IKI/I 10 TEMaM, TCCThI 110 TCMaM, HArJI1JHbIC

mocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. Iudpossie 00pazoBatenbHbIC pecypchl. — Pexxum nocryna: http://www.openclass.ru

5. DnekTpoHHBIE YueOHUKH 0 pusuke. — Pexxum nocryna: http://www.fizika.ru

6. uctanuumonnas mkosia Ne368 http://moodle.dist-368.ru/ OtkpsIThIi Ki1acc. CeTeBoe
oOpazoBaTenbHOEe cooO1iecTBo. http://www.openclass.ru/node/109715

7. ®eaepanbHBIN HIEHTP HHGOPMAIITMOHHO-00pa30BaTEIbLHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. Aanmanuu puzndeckux o0beKToB. http://physics.nad.ru/

9. Kusas dusuka: obyuaromias nmporpamma. http:// www.intedu.ru/soft/fiz.html
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