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MNOACHUTEJIBHASA 3AIIMCKA



[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YPOBHE OCHOBHOW O0Opa30BaTEIbHOW MPOrPaMMBbI, MPEICTABICHHBIX B
dIroC 000, a Takke c yu€roM (QenepanbHOl pabodeil TPOrpaMMel
BocnuTanus U Konnenuuu npenogaBanus yaeOHOro npeamera «Ousukay.

Conep:kaHue mporpaMMmbl 1O (pU3MKE HaIpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH OOYYaIOIIMXCS M OPraHU3alUI0 M3yYeHUS
¢bu3nMKN Ha NEATENbHOCTHOUW OCHOBE. B mporpamMme mo ¢u3nke y4uUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro npeamera B peanusauuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METamlpeIMETHBIM pe3yjbTaTaM oOydeHus, a
TaKX€ MEXIIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYE€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa30BaHMUs.

[IporpaMmma 10 (U3MKE YCTAaHABIMBAET paclpelesieHue y4eOHOro
MaTepuaia Mo rojaM oOy4deHus (IO Kjaccam), NpeiaraeT MNPUMEPHYIO
MOCNIEI0OBATEIbHOCT M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
PEeIMETHOTO COIEP KaHUA U yUETe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IEJbIO OKa3aHUS METOIUYECKOU
MOMOIIH YUYUTEIO B CO3/IaHUU padoydell mporpaMMel 10 y4eOHOMY MPEIMETY.

dusnka SABIAETCS CUCTEMOOOPA3YIOUIMM JJisi €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIe)KaT B OCHOBE
IPOLIECCOB W SIBJICHUN, H3y4yaeMbIX XHUMHEH, OuoJIoTHEH, acTpOHOMHEH u
¢usnyeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MPEJOCTaBIsieT HauboJsiee SICHbIE O00pa3lbl MPUMEHEHHUS HAay4YHOTO
METO/Ia MMO3HAHUSA, TO €CTh CI0c00a MOMyYeHHUs JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna ¥3 TIaBHBIX 3a/1a4 PU3NYECKOTO0 00pa30BaHUS B CTPYKType 00IIero
0o0pa3zoBaHusi COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHON T'PAaMOTHOCTH U
UHTepeca K HayKe y 00y4JaroLuXcs.

N3yyenne ¢usukun ©Ha 0a30BOM ypOBHE MPEIOJIAaracT OBJIAJICHUE
CJIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMU €CTECTBEHHOHAYUHYIO
IrPaMOTHOCTb:

® HAay4yHO OOBACHSTH SBJICHUS;

® OILICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

® UHTEpPIPETUPOBATH JaHHBIE W  HCIOJNb30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISI TOJIy4€HUS BHIBOIOB.

[lemn w3yuenus (uU3MKM HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMS
onpezaenensl B KoHuenuuu npenonaBanus ydeOHoro npeamera «dusukay B
oOpa3oBaTenbHbIX oOpraHuzauusax Poccuiickorr ®enepanuu, peamu3yrOIINX
OCHOBHBIE 0011€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW peEIIeHUEM
Komnerun MunncrepcrBa npocsewienust Poccuiickoir denepanuu (IpoTOKOI
ot 3 nexabpst 2019 r. Ne [1K48H).

Hean uzyyeHust pU3UKHU:

e mpuUOOpeTeHHe MHTEpeca U CTpPeMIICHUS OOydYalolmUXCs K HAyYHOMY
U3YYEHHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CHOCOOHOCTEN;

® pa3BUTHE TMPEJACTaBICHUH O HAYYHOM METOAE IO3HaHUS U
(dbopMUpOBaHHE UCCIEIOBATEIBLCKOTO OTHOIICHHUS K OKPY>KaIOIUM
SIBIICHUSIM;

e (¢dopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa U3y4eHUs
OCHOB CTPOEHHS MaTepuH U (PyHIAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (¢dopMupOBaHUE MPEACTABICHUA O POIH (PUIUKU IS PA3BUTUSA IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJIOTHUH;



pa3BUTHE TPEACTABICHMH O BO3MOXKHBIX cdepax  Oyaymei
npo(hecCHOHANBFHON IEATEeIbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA
K JaJbHENIIEeMy 00OYYEHUIO B 3TOM HAIIPABJICHHH.

JloCTIKeHe ITHUX LeNeld MPOrpaMMbl IO (PU3UKE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIEYMBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHHM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHHSIX

pUOOpETEeHNE YMEHHUI OMUCHIBATh U OOBSICHATH (DU3UUECKUE SBIICHUS
C UCTOJIb30BAaHUEM TOTYYECHHBIX 3HAHMIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEHINNX pPACUETHBIX 3a7ad ¢
UCTIOJIb30BaHUEM duznyeckux MOJIeNIeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPHUPOAHBIC SIBICHUS U BBINOJHATDH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U IKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIHHBIX PUOOPOB;

ocBoeHue TpuéMoB  paboTel ¢  uHPOpMmammer  usmueckoro
COJIEpKaHusl, BKIIOYas MH(POPMAIMIO O COBPEMEHHBIX JOCTHKEHHSIX
bu3MKH, aHaIU3 U KPUTUIECKOE OIICHUBaHHE UH(OpMaIu;
3HAKOMCTBO €O cepamu  mpoecCHOHANBHON  NIEATETHLHOCTH,
CBS3aHHBIMU C  (U3HKOW, U COBPEMEHHBIMH TEXHOJIOTUSIMH,
OCHOBaHHBIMH Ha JOCTIXKEHUAX PU3NYECKON HAYKH.

Ha uzyuenne ¢pusuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
8 kmacce — 68 yacoB (2 waca B Heaemo), B 9 kimacce — 102 ygaca (3 yaca B
HEJICJTIO).

IIpe/taraemslii B IporpamMme o (pU3KKE IepeveHb J1ab0paTOPHBIX padoT
M ONBITOB HOCUT PEKOMEH/JATEIBHBIN XapakTep, YYMTENb JENacT BbIOOD
NPOBECHHA J1AOOPATOPHBIX PAabOT M OMBITOB € YYETOM HMHIMBHUAYAIbHBIX
0COOCHHOCTEM  OOydYaroIIMXCsl, CHOUCKAa OSKCIEPUMEHTAIBHBIX  3aJaHHi,
npe/iaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.



COJEPXAHME OBYUYEHUASA
7 KJIIACC

Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KaOLIEro MUpa.

@dusnka — Hayka o npupoze. SBnenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaMuuHBL V3mepenue ¢uzndyeckux BeanuuH. Ouzndeckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi cicTeMa eMHHII.

Kak ¢usnka u japyrue ecTECTBEHHbIE HAyKH HW3YYalOT MPUPOLY.
EcTtecTBeHHOHAY4YHBI METOJ TMO3HAHUA: HaONIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABWKEHUE THUIOTE3, OHKCIEPUMEHT [0 MPOBEPKE TMIIOTE3,
oObsicHeHne HaOmrogaemMoro spieHus. Onucanue QUINUYECKUX SBICHUN C
ITIOMOIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, 3JEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHMSL.
2. ®usnyeckue NpubOpsl U MPOIEeaypa IPSIMbIX U3MEPEHUIN aHAJIOTOBBIM
U [IUPPOBBIM IPUOOPOM.

Jlabopamopusie padomul u onvimel.

Omnpenenenre UEHbI JeNICHUs MIKaJIbl HK3MEPUTEIHHOTO MPHOOpa.
N3smepenne paccTosHui.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbiX Tell.

N3mepenne temriepaTypbl IpH MOMOIIHA XKUAKOCTHOTO TEPMOMETpA U
JNATYMKA TEMIIEPATYPHI.

[IpoBenenue uccnenoBanus Mo MPOBEPKE TMIOTE3bI: JATBHOCTh MOJIETA
[IapuKa, MYIIEHHOTO TOPU30HTANBHO, TeM Oousblle, 4eM OoJblie
BBICOTA ITyCKa.

Pa3nen 2. IlepBoHayajibHbIe CBe/IeHUsSI 0 CTPOCHUM BellecTBa.

CrpoeHue BelIeCTBA: aTOMbl W MOJIEKYJbl, UX pa3Mepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenue yactul BemiecTBa. CBsS3b CKOPOCTH JBHYKEHHS 4YacTUL[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddys3us. BzanmozaeiictBue gacTuiy
BELIECTBA: PUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH U
TBEPABIX (KPUCTAJUIMUECKHUX ) Tel. B3anMOCBsI3b MEXy CBOMCTBAMU BEILECTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX M HX aTOMHOMOJIEKYJSIPHBIM CTPOEHHUEM.
OcoOGeHHOCTH arperaTHbIX COCTOSIHHM BOIBI.

Jlemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO IBUYKEHUSI.

2. Habmonenue muddysumn.

3. HabGmonenue  siBneHUil, OOBACHSIOMIMXCA  MPUTSHDKEHUEM WU

OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. Onenka puameTpa aTromMa METOJOM psiIoB (C  HMCHOJb30BAHUEM

dororpaduii).

2. OnpITHI MO HAOIIOICHUIO TETMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Pa3nen 3. /IBu:keHue U B3auMoaelicTBHE TeJl.

At



Mexanuueckoe JIBHKE€HHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JIBHXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenue uHEpUHMH. 3aKOH MHEpUUH. B3aumoneicTBue Tesl Kak MpUYMHA
U3MEHEHHUSI CKOPOCTH JBMJKEHHs Tesl. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnotHOCTE BemecTBa. CBsA3b IUIOTHOCTU C KOJMYECTBOM MOJEKYJI B €AUHHULE
00bEMa BelIecTBa.

Cuna kak XapakTepucTuKa B3auMoaencTBrs tei. Cuia ynpyrocti U 3aKOH
['yka. 3mepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBJIIEHHE TATOTEHUS U CUIIA
Tsokectd. Cuna TsDKECTHM Ha Jpyrux IulaHerax. Bec Tema. HeBecoMocTs.
CrnoxeHHue CHJI, HAaPaBJICHHBIX MO OJHOW MpsMoOM. PaBHOAEHCTByromast Cuil.
Cuna tpeHusa. TpeHHE CKOJIbKEHUS W TpEeHHE MOKosA. TpeHue B mpHUpoAe U
TEXHUKE.

Jemoncmpayuu.
Habmoienne MexaHn4ecKoro JIBHKEHUS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHENHOTO JBUKEHUS.
Habmoienue siBJeHUsI HHEPIUH.
Habmoenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEJl.
CpaBHEHHE Macc 10 B3aUMOJIEUCTBUIO TEN.
CnoxxeHue cuil, HapaBJIEHHBIX 110 OAHOU MPSMOM.
JIaﬁopamoprze pa60m bl U ONbIMDbI.
OnpeneneHue CKOPOCTH PAaBHOMEPHOrO JIB)KEHHA (IIapuka B
AKHUJIKOCTH, MOJIEJIU JEKTPUUECKOTO aBTOMOOWJIS M TaK Jajee).
Omnpenenenre cpeaHeil CKOPOCTU CKOJBKEHHsI OpyCcKa WM IIapuKa 1o
HAKJIOHHOU IIJIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPAOIO TENA.
OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsbKeHus (edopMaiiun)
IPYXUHBI OT IPUIOKEHHOMN CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS

OT Beca TeJla U XapaKTepa CONPHUKACAOIIUXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, dKUIKOCTEH U ra30B.

Hasnenne. CrnocoObl yMEHBIICHUS W yBeJIHuUeHUs naBieHus. [laBneHnue
raza. 3aBHUCHMOCTh JaBJeHHs Tra3a OT oObEma, TemmepaTypsl. llepemaua
JABJIEHUS TBEPIABIMU TEJIaMH, XUIAKOCTAMHU M Tra3zaMu. 3akoH Ilackams.
[THeBMaTHUeCKHE MalIMHBI. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIIyOHHBI.
['uapocratnueckuii mapanokc. CooOmiarommecs cocyasl. [unpaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emu u atmocepHoe aaBieHue. [[puduHbl CyIeCTBOBaHUS
Bo3ayIHONU o6onouku 3emnn. OnbiT Toppuyennu. M3mepenne atmochepHoro
JaBJICHUSA. 3aBHCHUMOCTh aTMOC(HEpPHOrO AABIICHUS OT BBICOTHI HAJ YPOBHEM
mopst. [Ipubops! 11t u3MepeHus: aTMoc(hepHOro TaBICHHUS.

JlelictBMe KMAKOCTM W Tra3a Ha MNOIrPyKEHHOE B HUX  TEIO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[linaBanue Ted.
Bosnyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBaeHUs: KUAKOCTHIO U Fa30M.
Coobmiaroiuecs: COCy/ibl.

I'mppasnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO TABICHHUS.
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6. 3aBUCHUMOCTbH BBITAJIKHBAIOIIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu
T€JIa ¥ IUIOTHOCTH JKUJIKOCTH.
7. PaBEHCTBO BBITAJIKUBAIOLIECH CUJIBI BECY BBITCCHEHHOU KUIKOCTH.
8. YcioBue nmiaBaHMs TEN: IUIABAHUE WM TOTPY)KEHHUE TEl B
3aBUCHMOCTH OT COOTHOILLIEHMS IIJIOTHOCTEU TeJIa U JKUJIKOCTH.
Jlabopamopnsie padomul u onvimel.
HccnenoBanme 3aBUCMMOCTH Beca Tela B BoAE€ OT 00béMa
NOTPYKEHHOM B )KUJIKOCTb 4aCTH TeJa.
OnpeneneHue BBITAIKMBAIOLWICH CWIbL, JEUCTBYIOLIEH Ha TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
[IpoBepka HE3aBUCHMMOCTHM BBITAJIKHWBAIOIIEW CUIIBI, TEUCTBYIOLIECH HA
TEJIO B KUJKOCTH, OT MacChl TeJa.
OnbITl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTh BBITAJIKMBAIOIIEH CHUJIBL,
JNEHCTBYIOIIEH Ha TEJNO B JKUAKOCTH, OT O0bEMA MOTrPYKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.
5. KonctpyupoBanue apeoMerpa WIH KOHCTPYUPOBAHUE JIOOKH U
OIIpeNIeJIEHUE €€ IPY30NIOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHEpPrusi.

Mexannueckas padboTta. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus poiuara. [IpumeHeHHe mnpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBwio» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTmdeckas M IOTEHIMANIbHAs DSHEPIHs.
[IpeBpailieHre OJHOTO BHJIA MEXAHUYECKOM OHHEpPruu B APYroil. 3akoH
COXPAaHEHUS DHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie padomul u onvimel.

1. Onpenenenne pabOTHl CUIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHUU

T€JI1a 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclIOBUN paBHOBECHS phlyara.

3. Uamepenue KIIJ[ HakI1OHHOM MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPrUU.

8 KUIACC

el

Pa3nen 6. TenioBble IBJICHHSA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHUYECKOW TEOPUU CTPOEHUS
BeliecTBa. Macca u pasMmepbl aTOMOB M MOJIEKYJl. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopenn TBEPIOro, JKUAKOIO M ra3000pa3HOr0 COCTOSHUK BELIECTBA.
Kpucranmueckue u amopdusie Tena. OObsCHEHHE CBOWCTB T'a30B, KUAKOCTEH
U TBEPABIX TEI HAa OCHOBE MOJOKEHHH MOJEKYISIPHO-KMHETHYECKOW TEOPHUH.
CMauuBaHKe U KaWULIPHBIE sBICHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsA3b TeMHIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKECHHS
yacTull. BHyTpeHHsa sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEH SHEpIruu:
TeIUionepenaya M COBepuieHHe  paboTel.  Buasl  Temnmomepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKLUS, U3TyUYEHHUE.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BeleCTBa. 1ermio00MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHME KPHUCTAIMYECKUX BEIIECTB. YJI€JIbHAs TEIUIOTA IUIABJICHMUS.



[Tapoobpa3oBanue u koHaeHcanus. Mcnapenne. Kunenue. Y aenpHas temnoTa
napooOpa3oBaHusi. 3aBHCHUMOCTb TEMIEPATYpbl KHUIIEHHUS OT aTMOC(HEPHOTO
JABJICHUS.

BnaxuocTts BO3IyXAa.

OHeprust TOIIMBA. Y AeJIbHAs TEIUIOTa CTOPAHMSL.

[Mpunuuner padotsl TeruoBbix nsurateneit KIIJ[ temmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIUATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX POLIECCAX.

Jlemoncmpauuu.

Habmoienue 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habnronenue siBneHnii CMaYMBaHUS U KAWJUIIPHBIX SBJICHUN.
Habmoienue TemnoBoro paciypeHust Ted.

W3menenue naBieHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIQXKICHHH.

[IpaBuna uaMepeHus: TeMIepaTyphl.

Bunae! Termonepenauu.

OxJtaxieHue npyu COBEPUIEHUH padOTBhI.

HarpeBanue npu COBepLICHHH PabOThI BHEIIHAMHU CHUIAMH.

10 CpaBHeHUE TETUIOEMKOCTEN pa3IUYHbIX BEIIECTB.

11.Habmonenue KuneHusl.

12.Habmoienue noCcTosIHCTBA TEMITEPATYPhI TIPU TIABJICHUH.

13.Mopenu TenIoBbIX ABUTATEIIEH.

Jlabopamopnsie padomul u onvimel.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnpIThI IO BRIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM WJIU caxapa.
OnbIThl IO HAOJIIOIEHHUIO TEIUIOBOTO PACIIMPEHMS Ta30B, )KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBleHUs BO3ayXa B OAJUIOHE IIIPHIIA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBHCUMOCTh JABJIECHHS BO3QyXa OT €ro
00BbEMa 1 HarpEeBaHUS WM OXJIAXKICHUS.

[IpoBepka THUMOTE3bl JHMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIEPATyPHI.
Habmonenne wm3MeHeHUs BHYTPEHHEH SHEpPrUM Tela B pe3ysbTare
TeIuIonepeayu U paboThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUS TEIIO0OMEHA MPU CMELIMBAHWUU XOJIOJAHON U
ropsi4eu BOJBI.

9. OmpeneneHne KOJMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJAOW IIpH

TETMI000MEHE C HarpeThIM METAJUIMYECKUM IIMIIUNHIPOM.
10.Onpenenenne yienbHONU TEMIOEMKOCTH BEILIECTBRA.

11.MccnenoBanue npouecca UCnapeHusl.

12.0npeneneHre OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

13.0npenenenre yaenbHONW TEIJIOTHI IUIABIECHHMS JIbIA.

Pa3nen 7. DnekTpuuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. /[Ba poaa s3neKTpuueckux 3apsaoB. BzanmmonelicTteue
3apsHKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJEUCTBUS
3apSHKEHHBIX TEJ OT BEJTMYUHBI 3aps/I0B U PACCTOSHUS MEXK]Y TEJIAMH).

Onektpuyeckoe nojie. Hanpsoxk€HHOCTh 3nekTpudeckoro mnois. [IpuHoumn
CYNEPIIO3ULINH SJIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

VONO Uik L
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Hocurenu »smeKTpuyeckux 3apsioB. OJIEMEHTAPHBIA  3AIEKTPUYECKUI
3apsna. Crpoenue aroma. [IpoBOAHMKHM U JUANEKTPUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKA.
N cTOYHUKM TOCTOSTHHOTO TOKa. JIEMCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPHUUECKUI TOK B )KHJIKOCTAX U Ta3ax.

Onextpuueckas 1menb. Cuia TokKa. OJIEKTPUYECKOE HANpsHKEHHE.
ConpoTuBIiIeHHE NPOBOJHUKA. YJIETBHOE CONPOTUBIIECHUE BEIIECTBA. 3aKOH
Oma i ywactka wenu. IlocnenoBarenpHOe M MHapajuIeNIbHOE COEAMHEHHE
IIPOBOIHUKOB.

PaGota u MoIIHOCTH 3JEKTpUUECKOTo Toka. 3akoH J[xoyms—Jlenma.
OJNeKTpUYEeCKUe Ienu U TMOTPEeOUTEeNn >SIEKTPUUECKONM BSHEepruu B OBITY.
KopoTtkoe 3ambikanue.

[locTositHHBIE MarHWThl. B3auMOAEHCTBHE ITOCTOSIHHBIX  MAarHUTOB.
MarnuTtHoe mnosne. MarHuTHoe mosie 3eMJM M €ro 3HadyeHHe Ui JKM3HU Ha
3emute. OnbIT Opcrena. MarHuTHOE 1OJIE 3JEKTPUYECKOTO ToKa. [Ipumenenue
AIIEKTPOMAarHuTOB B TE€XHUKE. JleHICTBME MAarHUTHOIO MOJIA HAa MPOBOJHHUK C
TOKOM. DNEeKTpOIBUTaTEh OCTOSIHHOTO TOKaA. Hcnonb3oBanue
AIIEKTPOJBUTATENEH B TEXHUUECKHUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel ®Dapaznes. SIBieHHe 3JIEKTPOMAarHUTHOM uWHAYKIUU. [IpaBuio
Jlenna. DnextporeHeparop. CrnocoObl MOMY4YeHHs SIEKTPUUECKON HHEPTHH.
DNEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa ponia 3JEKTPUYECKUX 3apsS0B M B3aUMOJEHCTBHE 3apSKEHHBIX

TeNl.

YCTpOUCTBO U JIEUCTBUE IEKTPOCKOTA.

DneKkTpocTaTHuecKass MUHAYKIIHS.

3aKOH COXpaHEHUS 3JIEKTPUYECKHUX 3apsI0B.

[IpOBOTHUKY U TUAJEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKM TOCTOSIHHOTO TOKA.

JIelicTBUSA DIEKTPUYECKOTO TOKA.

10 3neKTpmquKHH TOK B KHUJIKOCTH.

11.T"a30BbIi1 pa3ps.

12.1I3mMepenHue cuiibl TOKa aMIepMETPOM.

13.M3mMepeHne 3JIeKTPUYECKOr0 HAMPSIKEHUS BOJIBTMETPOM.

14.Peocrat u MarasuH CONpOTUBJICHUH.

15.B3aumMoaencTBre NOCTOSTHHBIX MATHUTOB.

16.MoaennpoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs MTOJIOCOB MAarHuTa.

17.MonennpoBanre MarHUTHBIX IOJIEN ITOCTOSSHHBIX MarHUTOB.

18.0OmbIT OpcTena.

19.MaruuTHO€e noJje ToKa. JIeKTPOMArHUT.

20./leficTBe MArHUTHOTO NOJIL HA MPOBOJIHUK C TOKOM.

21.OneKkTpoaBUraTENb MOCTOSHHOTO TOKA.

22 MccnenoBaHue SIBJICHUS 3E€KTPOMArHUTHON MHAYKIIUH.

23.0nbiTel Dapajes.

24.3aBUCHUMOCTb HAINpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

25.2neKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.
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1. OnpITel 1O HAOMIONEHHUIO DJIIEKTPU3ALMU TeNl WHAYKIHEH U mpu

COTPUKOCHOBEHHUHU.

HccnenoBanue nerCTBUSA DIEKTPUYECKOTO IO HA IPOBOAHUKH M

TUDIIEKTPUKU.

CoOopka u mpoBepka padOTHI EKTPUUECKOMN TIEMH TOCTOSTHHOTO TOKA.

W3mepenue u pery1upoBaHHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HaMpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3ucTop, OT

COTIPOTHUBIICHUS PE3UCTOPA U HAPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBHUCUMOCTb ANEKTPUUYECKOTO

COTIPOTUBIICHUS] MPOBOJHUKA OT €r0 JUIMHBI, IMJIOLIAJAU MOMEPEUHOTO

CCUCHUS U MaTepuana.

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHU MPHU MOCIEeNI0BATEIbHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia A CHJIBI TOKA MPHU MapayieIbHOM COEIMHEHUU

N vk D

PE3UCTOPOB.

10.0npenenearie  pabOTBI  AJIEKTPUUECKOTO TOKA, HAYIIETO depes
PE3UCTOP.

11.0npenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YE€pe3 JIAMIIOUKY, OT
HaIIpSDKEHMS HA HEW.

13.0Onpenenenne KIIJI narpeBarens.

14.UccnenqoBaHue MarHUTHOTO B3aUMOJEMCTBUS TOCTOSIHHBIX MAarHUTOB.

15.13yyeHrne MarHUTHOrO TOJISI IOCTOSHHBIX MArHUTOB MpPHU  UX
00BEAMHEHUH U Pa3JICICHUH.

16.UccnenoBanue [EUCTBUS SJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17.00bITL, JI€MOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOEHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKAa M HANpaBJICHHUA TOKAa B
KaTyIIKe.

18.M3yueHne neicTBrS MAarHUTHOTO NOJI HAa TPOBOJIHUK C TOKOM.

19.KoncTpyupoBanue 1 u3ydyeHue padoThl SJIEKTPOABUTATE.

20.13mepenue KII/I anekTpoaBuraTenbHOW yCTAHOBKHU.

21.0n0bITHl 1O UCCIAEAOBAHUIO SIBICHUS SJEKTPOMATHUTHOW WHIYKIIUU:
UCCJIEIOBAHUE W3MEHEHUI 3HAUYEHHsI U HAIPAaBJICHHS WHIYKIHOHHOTO

TOKA.
9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsl.

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBH)KEHHs. PaBHOMEpHOE MpSIMOJIMHEHHOE
nBxkeHue. HepaBHoOMepHoe mpsMonuHEiiHoe aABwxkeHue. CpenHsas U
MI'HOBEHHAs! CKOPOCTB Teja IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJHMHEHHOE aBmkeHue. CBOOOIHOE
nageHue. OnbsITel ['anues.

PaBHOMepHOE nBMKEHME MO OKpY>KHOCTU. [lepuon u yactora oOpamieHus.
JInnenHas u yrinosas cKOpoCTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

Ilepebiii 3axkoH Hrerotona. Bropou 3axkoH Herotona. Tpernin 3akoH
Herorona. [IpuHnmn cyneprno3unuu CHil.



Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cuja TPEHUsl CKOJIbKEHHUS,
CuJjia TPEHUs MOKOs, APYTHE BUIbI TPEHHUSL.

Cuna TSDKECTHM U 3aKOH BCEMHUPHOTO TSATOTEHUA. Y CKOpEHHE CBOOOIHOTO
nageHus. JIpmwxenue miaHeT Bokpyr CoisHua. IlepBas kocmudeckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM TOYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOroO Te€na C 3aKPEIUVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsDKECTH.

Nmnynec  Tena. M3meHeHwe wumiynbca. HMMmynbc cuibl.  3aKkoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannueckass pabota u MOUIHOCTh. PaGoTa cun TspKeCcTH, yHpyroCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHnnanpHas SHEPTUs Tena, MOAHITOrO
HaJ TOBEPXHOCThIO 3eMiH. [loTeHuuanpHas SHEPIrus CHKATOM MPYKHUHBIL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPIrUU. 3AKOH COXPAHEHUS
MEXaHWYECKON JHEPTHH.

Jemoncmpayuu.

1. Habmonenne MeXaHW4ecKOro IBHMXKEHHUS Tella OTHOCHTEIHHO Pa3HBIX
TE€JI OTCYETA.

CpaBHeHME MyTeW W TPACKTOPHM IBHXKEHHSI OJHOTO M TOTO XKE Tela

OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MTPSMOIMHENHOTO IBHYKEHHUS.

HccnegoBanue Npu3HaAKOB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habumroienne ABMKEHNUS TeNa Mo OKPY>KHOCTH.

Habmonenne MexaHW4ecKuX SBJIEHUH, MPOUCXOMASIIUX B CHCTEME

orcuéra «Tenmexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKECHUU

OTHOCHUTENIbHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U JICMCTBYIOIIECH HA HETO
CUJIBI.

8. HaOmionenune paBeHCTBA CHII TP B3aUMOJICHCTBUU TEJL.

9. U3menenue Beca TeIa IPU YCKOPECHHOM [BIKCHUHL.

10.ITepeiava UMITyIbCa PU B3aUMOACUCTBHH TEII.

11.I1peo6pa3oBanus SHEPTUH MPU B3aUMOICHCTBUHU TEJL.

12.CoxpaHeHue UMIyJibca Mpu HEYNIPYroM B3aUMOICHCTBHH.

13.CoxpaHeHue UMITyJIbca MPH a0COIOTHO YIPYTOM B3aUMOJEHCTBHUH.

14.HabmoieHue peakTUBHOTO ABMXKECHHUS.

15.Coxpanenue MeXaHU4eCKOW SHEPTUH MPU CBOOOTHOM Ma/ICHUH.

16.CoxpaHeHUE MEXAaHWYECKOW DJHEPruu MNpHU JABUKEHUU Tella MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopusie padomul u onvimel.

KoHcTpynpoBaHue TpakTa i pa3roHa U JaJbHEUILIEr0 paBHOMEPHOIO

JBVKEHUS [IApUKa WIH TEJIEKKU.

Onpenenenne cpeaHel CKOPOCTH CKONBKECHHS OpycKa WM JABHKCHUS

HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

OnpeneneHrne yCKOPEHHs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHHH I10

HAKJIOHHOU IIJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM

JBI)KEHUU 0€3 HauyallbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €CaM NpPU PABHOYCKOPEHHOM JIBWKEHUH Oe€3

HAaYaJIbHOW CKOPOCTH IyTH OTHOCATCS KaK PsiJ HEYETHBIX YUCEN, TO

COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.
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HccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHIIbI
HOPMAJIBHOTO JaBJICHHUS.
Omnpenenenre KO3pGUIUEHTa TPEHUS CKOTBKCHHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
Omnpenenenve paboOThl CUIBI TPEHUS MPU PABHOMEPHOM JIBUXKEHUU
TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH.

10.0Onpenenenne paboOThl CHIIBI YIOPYrOCTH TMpPU MOABEME Tpy3a C

UCTIOJIb30BaHUEM HETIOBUKHOTO U MOJBUKHOTO OJIOKOB.

11.M3yueHne 3aKk0oHa COXpaHEHUS] SHEPTUU.

Pa3znen 9. Mexann4yeckue Koje0aHusi M BOJIHBI.

KoneGatenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUM:
NIEPUOJ, YacTOTa, aMIUINTyAa. MaTeMartu4ecKnid W NPYKUHHBIA MAasiTHUKH.
[IpeBparenue sHEPruu NpU KOIeOaTEIbHOM JABHKEHUU.

3aryxatonue  kosieOaHus. BbeIHYXIeHHbIe  KojieOaHusi.  Pe3oHamnc.
Mexanuueckue BoJiHbI. (CBoiicTBa MeXaHWYeCKUX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHCHMUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEHCMUUYECKUE BOJIHBI.

3Byk. 'pomMkocCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u
yIJIBTPa3BYK.

Jemoncmpayuu.

1. Habmonenue xonebGaHuii Tes MOJ NEHCTBUEM CHUIIBbI TSHKECTH M CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Hab6nronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCcA.
PacnipocTpaneHne npoaoabHbIX U NONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAaHC.
JIaﬁopamoprze padomwvt u onvimol.
OmnpeneneHre dYacToThl W TepuoAa KojeOaHUH MaTeMaTUYeCcKOro
MasTHHKA.
2. OmpexeneHue 4acTOThI U MEPHOJA KOJICOaHUI MTPYKUHHOTO MasTHUKA.
3. HUccnenoBanue 3aBUCMMOCTH IEpUOAA KOJEOAHWIM MOABEIIEHHOIO K
HUTH TPy3a OT JJIMHBI HUTH.
4. UccnenoBaHue 3aBUCMMOCTH TMEpHOJA KOJEOAHMNA MPYNKUHHOTO
5
6

WX

SR W

MasiTHHKA OT Macchl rpysa.
[IpoBepka HE3aBHUCHUMOCTH Meprojaa KojeOaHui rpy3a, MOABEIICHHOTO
K HATH, OT MacChl Ipy3a.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Tepuoaa KoseOaHui
NPYXUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepeHune yCKOpeHus CBOOOTHOTO MaICHUSI.
Pa3nen 10. DiiekTpoMarHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHuTHOE MOJie. DJIEKTPOMarHuTHble BOJHBL.  CBolcTBa
AIEKTPOMAarHuTHeIX BOJIH. IlIkana sneKkTpoMarHWTHBIX BOJIH. VMcmosb3oBaHMe
AJIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBS3U.
DnexkTpoMarHutHas npupoja ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA
CBeTa.
Jemoncmpayuu.
1. CBOHCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoisiHOBBIE CBOICTBA CBETA.
Jlabopamopusie padomul u onvimel.



1. M3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
Tenedona.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmemp  cBera.  Mcrounuku — cBera.  lIpsamMonunerinoe
pacnpoctpaneHue cBeta. 3armeHuss Connua u Jlynel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus ceta. llosHoe BHyTpeHHee
oTpaxkeHue cBera. lcnosip30BaHME IOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom mnyuwedr B smH3e. OnTtudeckas cuctema ¢oToamnmapara,
MHUKpPOCKOIIa M TeJjleckomna. ['Ja3 kak onrtuuyeckas cucrema. biM3opykocTe U
JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B chekTp. Onbitel HeloTona. Croxenue
CIEKTpaJbHBIX UBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpsAmonMHEHOE pacpOCTPaHEHHE CBETA.

OTpakeHue cBeTa.

[lonmyuyenne wu300paxkeHWii B IUIOCKOM, BOTHYTOM M BBIIYKIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon nyyel B coOMparoliei JInH3e.

XoJ Iy4yelr B pacCeUBarOIIEH JINH3E.

[Tonydenune n300paxeHnii ¢ TOMOIIBIO JIUH3.

. [Ipunuun geiictBus Gporoanmnapara, MUKpPOCKOTA U TEJIECKOIIA.
10.Mogensb riasa.

11.Pa3nosxenue 6eoro cBeTa B CIIEKTP.

12.IToryuenue 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie padomul u onvimel.

1. UccnenoBanue 3aBUCHMOCTH yIJIa OTPAXKEHUSI CBETOBOIO Jy4a OT yIJia
naJcHUs.

N3ydenne xapakTepuCTHK N300pakeHUs MIPeIMETa B IUIOCKOM 3€pKaie.
HccnegoBaHue 3aBUCHMOCTH YIUIa IPEJIOMJIEHUS CBETOBOIO Jyda OT
yria najeHusl Ha TPAaHULE «BO3AYX—CTEKIIO».

[Tonydenune n3o00paxeHnii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne  (OKyCHOTO  pacCTOSHUSA U ONTHYECKOM  CHIIBI
coOuparoiei JTUH3HI.

OnbITHI 1O Pa3NI0KEHUIO OEJI0Tr0 CBETa B CIHEKTP.

OnbITHI 0 BOCHIPHUATHIO LIBETA MPEIMETOB MPHU UX HAONIOJICHUU Yepe3
[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHUS.

OmnbiTel Pezepdopna u nnanerapuas mojens atoma. Mogens atoma bopa.
Hcnyckanue u normonieHue ceera aroMoM. KBaHTel. JInHedaTeie CIIEKTpPHI.

PamnoaktuBHOCcTh. Anbga, Oera- u ramma-usnydeHus. CrpoeHue
aTOMHOro  sigpa. HykinoHHas  Mozenb  atomMHOro  suapa.  HM3ortomsl.
PannoaktuBHble peBpatienus. [leproa nomypacnaga aTOMHBIX SAEP.

SAnepHble peakMi. 3aKOHbI COXPAHEHMSI 3apsiI0BOIO U MAaCCOBOTO YHCEIL.
OHeprus cBsi3u aTOMHBIX szep. CBsA3b Macchl U 3HEpruu. Peakuun cuHTe3a U
nenenus siaep. Mcrounnku s3ueprun ConHLa v 3BE31I.

Snepnas sHepreruka. [[elicTBUS paJMOAKTUBHBIX W3JIyYEHHU Ha JKHUBBIC
OpraHU3MBbl.

R N

AL o



Jemoncmpayuu.

CrHeKTpbl U3ITy4YEHHUSI U MTOTJIOMICHUS.

CrekTpsl pa3auyHbIX ra30B.

Cnextp BoJOpOIa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOIIUX U3TYyYEHUH.

Peructpanus uznydeHnus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte padomuvt u onvimol.

1. HabmoeHue CIIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITY4YECHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPIUU YACTHIIBI 10 TOPMO3HOMY

nyTtu (1o ¢poTorpadusm).

3. W3mepenue paauoakTUBHOTO (OHA.

IToBTOPHUTEIBLHO-00001AOIIMIT MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIIIN I MOJYJb NpeaHa3HaYeH VIS
CUCTeMATH3allMM U O00O0OIIeHHS TPEAMETHOTO COJEpKaHUA U  OIbITa
JEeSITeNIbHOCTH, MIPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca (U3MKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY MO (DU3HKE AJis
oOy4aromuxcsi, BHIOPaBIINX ATOT YYEOHBII MpPEIMET.

[Ipy W3yyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3HPYIOTCSA
BUJbl JESATENBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTHIKEHHE
OpEeIMETHBIX W METalpeIMETHBIX IIAaHUPYEMbIX pe3yJbTaToB OOydYeHus,
dbopMupyeTcsi eCTeCTBEHHOHAaYyYHasi TPAMOTHOCTh: OCBOEHUE HAYyYHBIX METOJIOB
UCCIICIOBAHMS SIBJICHUN MPUPOBI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH
dusnyeckue sSBICHUS, TPUMEHSS MOJYYEHHbIE 3HAHMS, pellaTh 3aJaud, B TOM
YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHOMOMANBHO  AEATEABHOCTHBIM  XapakTep  JAaHHOIO  paszena
peanuzyeTcs 3a CYET TOTO, YTO O0YYAIOIIHECs BBIMOIHSIIOT 3aJaHHsl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUM pacro3HaBaTh U HAY4YHO OOBSACHATH
dusnyeckue SIBICHUS B OKPYKAIOUIEH MPUPOJIE U MMOBCEAHEBHOM KU3HH;

UCTIOJIb30BaTh HAYYHBIE METObl MCCIIEAOBaHUA (PU3MUECKHUX SIBICHUMN, B
TOM YHCIIE AJI IPOBEPKU THIOTE3 U MOTYYEHUSI TEOPETUYECKHUX BBIBOIOB;

OOBSICHATh Hay4YHBbIE OCHOBBI HanOoOJiee BaXXHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHWA, HAOpUMeEp, MNPAKTUYECKOTO  HMCHOJIb30BaHUS  Pa3IMYHBIX
VCTOYHHUKOB SHEPIMHM HAa OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHHS BCEX
U3BECTHBIX BUJOB YHEPTUU.

SN W



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

W3ydyenne ¢u3nku HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHMs

HAMpPaBJICHO Ha JOCTIOKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U TMPEAMETHBIX
o0pa30BaTeNbHBIX PE3YyIbTATOB.

B pesymbrare wu3ydeHus (GU3MKM Ha YPOBHE OCHOBHOTO OOILETro

oOpazoBanmst y oOydaromerocss OyayT c)OpPMUPOBAHBI  CIEIYIONTUE
JTMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- TpOSIBJICHHE HWHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSHUIO
pPOCCHIICKOM (hM3HUECKON HAYKH;

- IGHHOCTHOE OTHOIIEHUE K JOCTIXKEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO
3HaYUMBIX M OTUYECKUX MpoOJeM, CBS3aHHBIX C NPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI (PU3UKH;

- OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPHHILMIIOB B JIEATEIbHOCTH
YYEHOTO;

3) 3CTEeTHY€eCKOr0 BOCTIUTAHUSA:

- BOCTIPUSTUE ICTETUUECKUX KaueCTB (PU3MUECKON HayKu: €€ rapMOHUYIHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

- OCO3HaHUE LEHHOCTH (PU3UYECKOW HAYKH KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS  MHUpPA, OCHOBBI  PAa3BUTHS  TEXHOJOTWMH,  BaKHEWIIEH
COCTaBIISIOIIEN KyJIbTYPBHI;

- pa3BUTHE HAy4YHOH JHOOO3HATEIBHOCTH, MHTEpPECA K HCCIEHOBATEIIbCKOM
NEeSATENbHOCTH;

S) ¢opmupoBaHus  KYJbTYpPbl 3I0pPOBbS M  IMOLHOHAJIHLHOIO
OJ1aromoJry4us:

- OCO3HAaHHME IIEHHOCTH 0e30macHoro obpasza XU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, Ba)XHOCTU IMpaBUJI OE30MacCHOTO MOBEACHHUS Ha
TpaHCIIOPTE, Ha JOPOTax, C SJIEKTPUUECKUM M TEIJIOBBIM 00OPYIOBaHHEM B
JOMAIIHUX YCIIOBUSAX;

- chOpMUPOBAHHOCTh HaBbIKa peQIIeKCHH, MPU3HAHHWE CBOETrO IMpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTHMBHO€ y4YacTHE€ B PEIIECHWU MNPAKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHW3aluM, TOpOAd, Kpas) TEXHOJOTHYECKOW W
COLIMAJIbHONW HAMpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHUCIEe U (DU3HUECKHUX
3HAHUIM;

- HHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPOQeCcCuid, CBA3aHHBIX C (PU3UKOM;
7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTAalMs Ha MpUMEHEHHe (U3NYECKUX 3HAHUM ISl pPelIeHUs 3a/1ad B
00JacTi OKpY’Kaleld cpeabl, IUIAHUPOBAHMS TMOCTYIKOB W OLEHKHA HX
BO3MO>KHBIX ITOCJIEACTBUN I OKPYKAIOIIEW CPENIbL;

- OCO3HaHME II00ATLHOTO XapaKkTepa SKOJIOTMYECKUX MpoOieM U MyTeil ux
pELIeHMS;

8) ajanTanuu K M3MEHAIOUIUMCSH YCJIOBUAM COUMAIBHON M NPUPOAHOMI
cpeabl:



o - HOTpe6HOCTB BO BBaHMOHeﬁCTBHH IIpHU BbIITOJIHCHUHA I/ICCJ'IGI[OBEIHI/Iﬁ u
IIPOCKTOB CI)I/ISI/I‘IGCKOI)'I HapaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHWAM

APYTHX,

® - TIOBHIICHWE YPOBHA CBOCH KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHIECKYIO
TeSTEHHOCTD;

e - moTpeOHOCT, B (OPMHUPOBAHWM HOBBIX 3HAHWK, B TOM YHUCJIE
bopMyIMpOBaTh HAEH, IMOHATHS, THUMOTE3bl O (PU3NYECKHX OOBEKTaX H
SIBJICHUSIX

e - oco3HaHHE AeHUIIMTOB COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH B

o0nactu (HU3UKH;
® - IUIAHMPOBAaHUE CBOETO PA3BUTHUS B MPUOOPETEHUHM HOBBIX (PH3MUECKUX

3HAHUIM;

® - CTPEMJICHHE AaHAJIU3UPOBATH W BBIBIATH B3aWMOCBSI3U IMPUPOJIBL,
o0IecTBa M APKOHOMHUKHA, B TOM YHCJE€ C HCIOJIh30BaHUEM (HU3UYECKUX
3HAHUIM;

® - OLEHKAa CBOMX JEHUCTBUM C y4ETOM BIMSHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00ABHBIX TIOCTEICTBUMA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprate ocBOEHUsS MporpamMmbl Mo (QH3MKE HAa YPOBHE OCHOBHOTO
obmero  oOpazoBanust y  oOydaromerocs  OyayT — chOpMHUPOBaHbI
MeTafnpeAMeTHbIe pe3yJabTaThl, BKITIOYAFOIIIUE NI03HABATEIIbHBIC
yYHUBEpCAJbHbIE y4YeOHbIE JEWCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAJIbHEIC
y4eOHbIe ISHCTBUS, PEryJIATUBHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS.

ITo3HaBaTeJbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjoruueckue 1eHCTBHA:

® BBUIBIIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(s1BIEHUN);

® YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KiIacCU(PUKAINUA, OCHOBAHUS
JUTst 000OTIIEHUST U CPABHEHUS;

® BBISIBIISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMATPHUBAEMBIX
dakTax, AAHHBIX W HAONIOACHUSIX, OTHOCSIIMXCS K (HU3UIECKUM
SIBJICHUSIM

® BBISIBIIATH MPUINHHO-CIIEACTBEHHBIC CBSI3HM MPU M3YYCHUU (DU3HUICCKUX
SBICHWA ¥ TPOIECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BaHUEM
JNEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUTIOTE3bI
0 B3aUMOCBSI35X (PM3UYECKUX BEIIMUWH;

® CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemeHus y4eOHOM (u3mueckon
3a/1a4uu (CpaBHEHUE HECKOJILKUX BApUAHTOB pPEIICHUs, BHIOOp Hanboiee
MOJIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBarTebCKHe AeHCTBUSA:

® UCIIOJIB30BAaTh  BOMPOCHI KaK  HMCCJIEAOBATEIHLCKHA  WHCTPYMEHT
IMO3HAHU,;

® TMPOBOJUTH IO CAMOCTOSITEIPHO COCTABIICHHOMY TIUJIaHY  OIIBIT,
HECJIOKHBI (U3NYECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIIEAOBAHNE
(U3HUECKOTO SIBJICHUS;

e OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ CCIICIOBAHMUS UM KCIIEPUMEHTA;



CaMOCTOSITENIBHO  OpMYIHpOBaTh  00OOIUCHNS W BBIBOABL  TIO
pe3yJbTaTaM IpOBEJEHHOTO HAOIIOACHNS, OIIBITA, HCCIICI0BAHNS;
MPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIIIEE pa3BUTHE cpmnqecm/lx
MIPOIIECCOB, a TAaKXK€ BBIABUTATH MPEATONOXKEHHUsI 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ nngopmanueii:

NPUMEHATH Pa3InYHbIE METOblI, HHCTPYMEHTHI U 3alpOCHl MPHU MMOUCKE
U 0TOope MHPOPMALIMU WK JAHHBIX C YYETOM IPEIOKEHHON yueOHOH
dbusngeckoit 3a1a4u;

aHaJIM3UPOBATb, CHUCTEMAaTHU3HPOBATh u UHTEPIPETUPOBATD
UHGOPMAIIUIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (OpMYy NPEICTABICHUS
MHpOpMali ¥ WUIIOCTPUPOBATH PEIIACMbIe 3a/a4 HECIOKHBIMH
CXeMaMH, AMarpaMMaMH, HHOU rpauKoi U MX KOMOMHALIUSAMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC yqeﬁnble AeHCTBUA:

B X0JIe 00CyXIeHUs1 yueOHOro MaTepuania, pe3yJibTaToB Ja00paTOPHBIX
paboOT M TPOEKTOB 3a/JaBaTb BOMPOCHI MO CYIIECTBY O0OCYXIaeMOii
TEMbl M BBICKA3bIBaTh WJEH, HALEJIEHHbIE HA pEIICHHWE 3aayd U
noJaepkaHue 01arokenaTeIbHOCTH OOIIECHUS;

COMNOCTAaBISAITh CBOU CYXKJICHHS C CYXICHUSMU JPYTrUX YYaCTHUKOB
Juanora, oOHapyXUBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPAYKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTABIATH PE3YJAbTaThl BBIOJHEHHOTO (DHU3HUECKOTO
omnbITa (IKCIIEPUMEHTA, UCCIIEOBAaHUs, TPOEKTA);

NOHMMAaTh M  MCIHOJIb30BaThb  IPEUMYyIIECTBA  KOMAaHJIHOH U
WUHANBUAYAIbHON pabOThl NpH PEIICHWH KOHKPETHON (u3muecKkoin
npoOIeMBI;

OPUHUMATh LEJIM COBMECTHOM  JESITENIBHOCTH, OpPraHU30BHIBATH
OeHCTBUS MO €€ JOCTMKEHHIO: PpacCHpeleNaTh PO, OOCYXAaTh
MPOIIECCHl W PE3YJIbTaThl COBMECTHOW pPabOThI, 00001IaTh MHEHUS
HECKOJILKUX JIFOJICH;

BBITOJHATH CBOIO YacTh PaOOTHI, JOCTHrasi KaueCTBEHHOTO pe3ysbTara
[0 CBOEMY HANpPABJICHHUIO U KOOPAWHUPYS CBOMU AEHCTBUSA C JPYTHMH
YIEHAMHU KOMaHbL;

OLICHHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBHSA

Camoopranusanus:

BBUIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX,
TpeOYyIOMMX AJIS peIeHUs] PU3NIECKUX 3HAHUA;

OpUEHTHPOBATHCS B PA3NIUYHBIX TOJAXOJaX MPHUHATHS pEHICHUN
(MHOUBUAYaIbHOE, MIPUHATHE PEUICHHs B TPYIIE, NPUHATHE PEIIeHUN
TpymHIon);

CaMOCTOSITENIBHO COCTABJIATH AJITOPUTM pelleHus (pu3ndecKkor 3amadu
WIA IUJIaHa HWCCJIEeNOBaHUS C YYETOM HUMEIOUIMXCA PECYpCoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTUpPOBaTh NpeJiaracMbie
BAPUAHTHI PELICHNN;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:



JaBaThb AaJCKBAaTHYK0 OLEHKY CHUTyallud U Ipeyiaratb IulaH €€
U3MEHEHNS,

OOBSCHATh TMPUYUHBI JOCTIXKEHHMS (HEAOCTHDXKEHHS) pE3yJIbTaTOB
JeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEIBLHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS
($u3NYEeCKOro HCCIEAOBaHUSA WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENTLCTB, U3MEHUBIIMXCS CUTYallMl, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAay4yHyl TeMy, IIOHMMaTb MOTHUBBI, HAMEPEHUSI U
JIOTUKY APYroro;

npu3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHUH (HU3NYECKUX 3a7ad
WM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO IPYTroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 Kjacce mpeIMeTHbIe pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

UCTIONB30BaTh TMOHATUSA: (U3MYECKHE U XUMUYECKHE SIBJICHUA,
HAOJTIOICHHE, SKCTIEPUMEHT, MOJIEJh, TUIIOTE3a, SIUHUIIBI (PU3HIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BEIECTBa (TBEPIOE,
KUAKOE, Tra3000pa3zHOE), MEXaHMYECKOE JABWKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MNPAMOJIMHENHOE), TPACKTOPHsS, PABHOJAEHCTBYIOIIAS
cuna, gaedopmammst  (ympyras, —IUTacTHYeCKas), HEBECOMOCTh,
COOOILAOIIUECS COCYIbI;

paznuuath sBieHus (aud@y3us, TEIIOBOE JBWKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [BHKEHHE, HEPAaBHOMEPHOE JIBH)KECHHE,
WHEPLIMS, B3aUMOJCHCTBUE TE€J, pPABHOBECHME TBEPABIX TENI C
3aKpEIUIEHHOM OCBIO BpallleHMs, I€pefada JaBJICHUS TBEPABIMU
TeNaMHU, XHUAKOCTSAMU W Ta3aMH, arMoc(epHOe AaBieHUE, IUIaBaHHE
T€J, NPEBPAILCHUS] MEXaHWYECKOM SHEpPruv) IO ONUCAHUI0 UX
XapaKTEPHbIX CBOMNCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHPYIOLIUX
TaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSABIECHHUE W3YYEHHBIX (PU3UUECKUX SBICHUM B
OKpY’KarollleM MHpE, B TOM 4YHcle (PU3MYECKHUEe SIBICHUS B IPUPOJIE:
IPUMEPHI JBUKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKMUBOW M HEKWBOU
OpUpoAe, NEHUCTBUE CWIbI TPEHUS B NPHUPOAE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBIICHUS HA KUBOW OpraHMU3M, IJIaBaHUE PbIO, pblyaru
B TEJ€ YeJOBEKa, IMPU 3TOM IEPEBOJMUTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICSATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PHU3UUIECKUX
SIBJICHU;

OMUCHIBATh W3YYCHHbIE CBOMCTBA Tel M (U3HUECKHE SBICHMUS,
UCTIONB3Ysl (U3NYECKUE BEIMYMHBI (Macca, OO0bEM, IUIOTHOCTH
BEILECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CUJa TSKECTH, BEC Tella, CWiIa TPEHMs, JaBlieHue (TBEPIOro Teia,
KHUJIKOCTH, Tra3a), BBITAJKMUBAIOIIAs CWJIa, MeXaHU4eckas paboTa,
MOII[HOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KO3()(UIHMEHT IMO0JIE3HOTO
NEUCTBUSA MEXaHU3MOB, KHHETHUYECKAs U MMOTEHIMAIbHAS SHEPTUs ), IPU
OMMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HUCIOJIb3YEMBIX
BEIIMYMH, WX OO0O3HAYCHUS W €IWHUIBI (PU3HUECKUX BEITUYHH,



HaXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C
IPYTMMU BEIUYMHAMHU, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEN
(bU3HUECKNX BEINYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (hU3MUECKHUE SIBICHUS U TPOILECCHI,
UCIIOJIb3Yysl TMpaBUJIA CIIOXKEHUS CWI (BOOJIb OJHOW NPSIMOi), 3aKOH
I'yka, 3akon Ilackais, 3akoH ApxuMmena, IpaBUIIO PaBHOBECHUS pblyara
(Onoka), «3070TOE TMPaBUJIO» MEXAaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM 3HEPruu, Npu 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MUECKHE SIBICHUS, MPOLECCH U CBOMCTBA TEN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil MNPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIBIATh MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
oOBsicHeHHe U3 1—2 JOrWYecKux IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX
CBOMCTBa  (DU3MUYECKHX  SIBICHUM, (PU3NYECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarb pacuy€THble 3aJaud B 1—2 1eWCTBUS, HCIONb3YS 3aKOHBI H
dbopMyibl, cBsi3pIBatOLIMEe (U3NYECKUE BETUYMHBI: HA OCHOBE aHAN3a
YyCIOBHS  33Ja4d  3alUChIBaTh KpPAaTKOE YCIOBHE, IOJACTABIATH
¢usnyeckue BETUUYUHBI B ()OPMYJIBI U MPOBOIUTH PACU&Thl, HAXOIUTH
CIIPaBOYHBIE JaHHbIE, HEOOXOAUMBIE ISl PELICHHs 3a7ad, OLEHUBATH
PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETUUHHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pELIUTh MPU TOMOIIU
¢u3nYecKuX METOAOB, B ONHCAHUM HCCIENOBAaHUS  BBIACISATH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
UHTEPIIPETUPOBATH MOJYUYECHHBIN pe3yabTaT, HAXOUTh OIIMOKU B XOJI€
OMbITA, JI€JIaTh BBIBOBI [10 €r0 PE3YyJIbTaTaM;

OPOBOAUTH OIBITHl IO HAOMIONECHUI0 (PU3NYECKUX SBICHUNA WU
¢usznyeckux  CBOMCTB  Telm:  (oOpMyIupoOBaTh  MPOBEpsieMbIe
OpPENONOKEeHUsI,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH XOJI OMBITA U (POPMYIUPOBATH BHIBODI;
BBINIOJIHATH MPSIMbIE M3MEPEHUSI PACCTOSIHMS, BPEMEHH, MAacChl Tela,
o0bEMa, CHIbI M TeMIepaTyphl C HCIOJIb30BAaHHUEM AaHAJIOTOBBIX U
upoBbIX MPHOOPOB, 3aMHUCHIBATh MOKa3aHUS MPUOOPOB € YUYETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTY U3MEPEHHUI;

IPOBOJNUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3UUECKON BEITMUYUHBI
OT APYTOM C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCTH IYTH
PaBHOMEPHO JABWXKYIIEroCs Telda OT BPEMEHM ABWKEHUS TeJla, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEN
T€J1 W HE3aBUCUMOCTH CWJIbl TPEHHS OT IUIOIIAIN CONPUKOCHOBEHHUS
T€J, CUIbl YIPYTOCTU OT YJIMHEHUS NPYKUHbI, BBITAJKUBAIOLIEN CHJIIBI
OoT 00BE€Ma TMOTPYKEHHON YaCTU Teja M OT IJIOTHOCTH >KHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TENO, YCIOBHUI IJIABAHMS TEJI, YCIOBHI paBHOBECHS pblyara
U OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHUM Y4E€OHOTO HCCIIEAOBAHUSA,
coOuparb  YCTaHOBKY Y BBINOJHATH  U3MEPEHHs,  CIeAys
OpeUIOKEHHOMY ITUIaHy, (UKCHPOBATh pE3yNbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PM3MUYECKUX BEJIMYMUH B BUJE MPEIJIOKEHHBIX TaOIUI[ U
rpaduKoB, eNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHHUs (PU3MUECKHX BEIHYMUH (IUIOTHOCTH
BEILECTBA JKUIKOCTM W TBEPAOrO Tella, CUja TPEHHSI CKOJIbKECHMS,
JABJIEHUE BO3[yXa, BBITAIKUBAIOIIAS CHJA, JCHCTBYIOIIAs Ha
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HNOTPYXKEHHOE B JKUIKOCTH TEJO, KOI(PPHUIIMEHT MOJE3HOTO JECUCTBUSA
IPOCTBIX MEXAaHHU3MOB), CJEAys MPENJIOKEHHOW HHCTPYKIHMH: TpU
BBIMOJTHEHUH U3MEPEHUN coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUKCIISTH 3HAUEHNUE UICKOMOW BEJIMYNHBI,

coOirofaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  paboTte ¢
71a00paTOPHBIM 000PYIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUA TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, TUHAMOMETpP, COOOIIAIOLIUECS COCYIbl, OapoMerp,
phIYar, MOJIBUKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha UX omucaHus (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp), HCHOJb3Ys
3HaHUS O CBOWCTBAaX (UBWYECKUX SIBICHUA U HEOOXOIUMBIE
¢u3nyeckue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMeEpbl (HaXoAWTh HHGOpPMALMIO O MpUMEpax)
NPaKTHYECKOTO MCIONb30BaHUs (PU3NUYECKUX 3HAHUN B MOBCEAHEBHOMU
KHU3HU JJIs1 oOecrieueHns: 6€30MacHOCTH MPU 0OpaleHnH ¢ MpUdopaMu
U TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 370OPOBBS U COONIOICHUS
HOPM 3KOJIOTHYECKOI0 TIOBEJIEHUSI B OKPY’KaIOLIEH Cpee;
OCYIIECTBIISATh OTOOp HCTOYHUKOB uHpopmauuu B HHTepHere B
COOTBETCTBUM C 3aJlaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TyTEM CpaBHEHHUS pPAa3IUYHBIX HCTOYHUKOB
BBIIETATh HMHGOPMAIMIO, KOTOpasl SBISETCS MPOTUBOPEUMBON MK
MOJKET ObITh HEIOCTOBEPHOM;

UCTIONB30BaTh IPH  BHIIOJHEHHMM Y4YEOHBIX 3aJaHUl  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (DU3HMUECKOro COJEep>KaHUsl, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu  VHTepHeTr, BiIageTb OpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusl MH(DOpMALMKM U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB HMH(OpMALNU (PU3NIECKOTO COACPKAHUS, B
TOM YHCJI€ MyOJIWYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yipTaTax
OPOEKTOB WM Yy4eOHBIX HCCIENOBaHW, NpPU O3TOM TPaMOTHO
UCTIONB30BaTh H3YYCHHBIH TMOHATUHHBIA ammapar Kypca (U3MKH,
COTIPOBOXKAATh BHICTYIIJICHHE MPE3CHTAIINEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHHUI pacrlpeiensiTh
00s13aHHOCTH B TPYMI€ B COOTBETCTBHU C IMOCTABJIECHHBIMH 33Ja4aMH,
CIEIUTh 32 BBHINOJHEHHEM IIJIaHa JIEHCTBUM, a/leKBaTHO OILICHHUBATH
COOCTBEHHBIM BKJIaJ, B JIEATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHUKATHUBHOE B3aMMOJICICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHI[y oOyueHusi B 8 Kjacce mpeIMeTHbIe pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMINXCS YMEHUM:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIIIOBOE
JIBWKCHUE aTOMOB W MOJIEKYJ, arperatHble COCTOSIHUS BEIIECTBA,
KPUCTAJUTMUECKUE U aMOp(HBIEC TeNa, HACBHIIICHHBIA M HEHACHIIIEHHBIN
nap, BJIAXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHsS DJHEPIUs,
TEIJIOBOM  JIBUIaTellb, DJJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsn,
ANEKTPUYECKOE TI0JIE, IPOBOJAHUKM M JMDJIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUHN TOK, MArHUTHOE TOJIE;



pasnuuath SIBJICHUS (TEIJIOBOE paCUIMPEHUE U CxKaTue, Teruionepeiaya,
TEIJIOBOE  PAaBHOBECUE, CMayuMBaHUE, KANWUIAPHbIE  SABJICHUS,
UCIIapeHue, KOHJIeHCaIus, JIaBJICHUE, KpUCTaJUTM3alUs
(oTBepaeBaHuE), KWUIEHUE, TeIonepeaadya  (TEIUIONPOBOAHOCTD,
KOHBEKIIMS, U3TyUYEHHE), STIEKTPU3ALIUS TeJl, B3aUMOACHCTBHE 3apsiI0B,
NEUCTBUS ANEKTPUUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JIECTBUE MAarHUTHOTO MOJISl HA TPOBOJIHUK
C TOKOM, DJIGKTPOMarHuTHas HWHIAYKIHUS) TIO0 OMNUCAHUI0 HUX
XapaKTepHbIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
TaHHOE (PU3NYECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SIBICHUUA B
OKPYXKaIoIeM MHUpPE, B TOM 4uClie (U3UUYECKUE SBJIICHHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSHXKEHHE W KaNWUISIPHBbIE SIBIICHUS B MPUPOJE,
KpUCTAJIBI B Tpupojie, uznydenue CoiHla, 3aMep3aHuEe BOJIOEMOB,
MOpCcKue Opusbl, 00pa3oBaHWE pOCHI, TyMaHa, WHEs, CHera,
NIEKTPUUECKUE SBJICHHWS B aTrMocdepe, DJJICKTPUYECTBO IKUBBIX
OpraHW3MOB, MATrHHUTHOE TIOJIe 3eMJHu, JApeld TOoICoB, pOJIb
MarHMTHOTO TOJISL JUIsl KU3HU Ha 3emiie, MOJIAPHOE CHUSIHUE, MPU 3TOM
NEPEBOUTh  TPAKTUYECKYI0  3amadyy B Yy4eOHYI0,  BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;
OMHCHIBATh W3YYEHHBIE CBOWCTBA TeN W (PU3UYECKHUE SIBIICHUS,
UCTIONIB3Ysl  (DM3MYECKUE BEIMYUHBI  (TeMIeparypa, BHYTPEHHSS
SHEPrUsi, KOJIMYECTBO TEIUIOTHI, yJelIbHas TEIUIOEMKOCTh BEILECTBA,
yaelbHas TEIIoTa TUIABJICHHSI, yAeJbHAs TEIUIOTa MapooOpa3oBaHMS,
yAelbHas TEeIIOTa CropaHusl TOIUIMBA, KOA(P(GUIMEHT TOJIE3HOTO
JNEUCTBUSl TEIUIOBOM MAIIIMHBI, OTHOCUTENbHASI BIAXHOCTh BO3AYyXa,
ANEKTPUYECKUIN 3apsijl, Cuja TOKa, OJJIEKTPUYECKOE HaNpsKeHUE,
CONPOTHUBJIEHUE TMPOBOJHUKA, YJIEIbHOE COMPOTUBIICHUE BEILECTBA,
paboTa ¥ MOIITHOCTH JEKTPUIECKOTO TOKA), TIPU OMMMCAHUY TTPABUIHHO
TPaKTOBATh (DU3UUECKUN CMBICIT UCTIONB3YEMbIX BEIMUNH, 0003HAYCHHUS
Y €IMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE
JTAHHYIO (U3UYECKYI0 BEJIMYHMHY C JAPYTMMH BEIMYWHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEINYUH;
XapaKTEepU30BaTh CBOWCTBA TeN, (PU3UUYECKHE SIBICHUS W TIPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
CTPOCHHUSI  BEIECTBA, MNPUHLUIN  CYNEpHo3uiuu  mnoied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma st
ydacTka nenu, 3aKoH Jpxoynsa—Jlenna, 3aKk0oH cOXpaHEeHUs1 SJHEPTUH, IIPU
TOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa WM 3aIMCHIBATH €r0
MaTeMaTU4YECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3NYECKHUE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€  CHUTyallMil  MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0ObSICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiaTth pacuy€THble 3aaud B 2—3 JIEUCTBUS, HUCIOJIb3YySd 3aKOHBI M
dbopmyIbl, CBsI3BIBAONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJ]Ja4l 3allMChIBATh KPATKOE YCJIOBUE, BBISIBISTH HEJOCTATOK
JMAHHBIX JUUIS PEIICHHs] 3a/add, BBIOWpPATh 3aKOHBI U (DOPMYIIHI,
HEoOXoaMMBbIe ISl €€ pelIeHUs, MPOBOJIUTh Pacdy€Thl U CPABHUBATH



NOJlyYeHHOE 3HaueHue (U3NYECKOM BEIMYHHBI C HM3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pELIUTh MPU TOMOIIU
($U3NYECKUX METOOB, UCIIONb3Ysl OMUCAHUE HCCIEAOBAaHNUS, BBIICIAThH
IpOBEPsiIEMOE TMPEANOI0KEHHE, OLEHUBATh MPABUIBHOCTh MOPSIKA
POBEJCHUS UCCIEA0BaHNUS, AETaTh BBIBOIBL;

OPOBOAUTH OMBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUNA WU
¢u3nyeckux CBOMCTB Ten (KamWUIApHBIE SIBJICHHS, 3aBHUCHMOCTH
JIaBJICHUS BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH Mpolecca
OCTBIBAaHUSI M HAarpeBaHUs NpPH M3IIYYEHUH OT ILIBETa M3IIydaromen
(morymonaroniel) MOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI  OT
TEMIEPATypPhbl KUAKOCTH M IUIOMAAN €€ TMOBEPXHOCTH, IJIEKTPU3ALINS
TE1 W B3aUMOJICUCTBUE JIEKTPUUYECKUX 3apsioB, B3aUMOCHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJU3alysl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, AEMCTBUS MAarHUTHOTO TIOJS HA MPOBOAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBHUTATENS MOCTOSTHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSAEMBIC MPEANOJIOKESHHUS, COOUPAThH
YCTaHOBKY U3 NPEIORKEHHOTO 000pYyI0BaHMs, OMUCHIBATh XOJ] OIbITa
1 GOpMYyITUPOBATH BHIBOJIBI,

BBIMOJHATh MpsIMble HM3MEPEHUS TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQXKHOCTH BO37yXa, CHJIbl TOKAa, HAMNpPSHKEHHUS C HCIOJIb30BAHHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIMYUH, CPABHUBATH
pe3ynbTaThl  M3MEPEHWH ¢  y4ETOM  3a7aHHOW  aOCONIOTHOM
HOTPEIIHOCTH;

POBOJUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHOWU (PU3UUECKON BEITMYUHBI
OT JApPYroil C HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUN (3aBUCHUMOCTD
COTIPOTUBIICHUS] MPOBOJHUKA OT €r0 JUIMHBI, IJIOMAAN MOMEPEYHOTrO
CEUYEHHUS M YJIEJIbHOTO COMPOTHUBIICHUS BEILECTBA MPOBOJIHUKA, CHIIBI
TOKa, MIYIIEro 4epe3 MPOBOJHUK, OT HAMpPsDKEHUS Ha MPOBOJHMKE,
UCCIIEIOBAHUE TMOCJIEIOBATEIbHOTO U MapaJUIeIbHOTO COCAMHEHUI
NPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOMPATh YCTAHOBKY U
BBIMOJHATh U3MEPEHUS, CIEAys MPEATOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJIE TaOIUIl M TIpadukos,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHsI (PU3NYECKUX BENUYUH (yAelbHas
TEIIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IMJIAHUPOBATH U3MEPEHUS, COOUPAThH
IKCIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAYys MPEAT0KEHHON MHCTPYKIINU,
Y BBIYUCJIATH 3HAUYEHUE BEJIUYUHBL;

coOirofaTh MpaBWia TEXHUKH Oe30macHOCTH Tpu  paboTte ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHLHUIBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOl Ha UX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI TOMOB, TUTPOMETP, apoBasi TypOuHa, aMIepMeTp,
BOJIBTMETP, CUETUUK DIECKTPUUECKON IHEPTHH, dJICKTPOOCBETUTEIbHBIE
npuOopHI, HarpeBaTeIbHbIE AIIEKTPOTPUOOPHI (npumepsl),
AIIEKTPUYECKHE MPEAOXPAHUTENN, DIEKTPOMArHUT, AJIEKTPOJIBUraTeNb
NOCTOSTHHOTO TOKa), HWCMOJb3ysl 3HaHUS O CBOWCTBAaX (PU3MUECKHX
SBJIGHUN ¥ HEOOXOAUMBIE (PU3NUECKIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENH BHYTPEHHETO
CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABISATh CXEMBI AJIEKTPUUECKUX
Henel ¢ MOoCHeAOBaTeNbHBIM M MapaJIeNIbHBIM  COSAMHEHHUEM
JJIEMEHTOB,  pa3iuyas  YCJIOBHbIE  OOO3HAUEHUS  BJIEMEHTOB
AIEKTPUYECKUX LETIEH;

NPUBOAUTh TpPUMEPHl  (HaXoauTh WH(OOpPMAIMIO O MpUMEpax)
NPaKTHYECKOTO MCTIONb30BaHUs (U3NYECKUX 3HAHUN B MOBCEAHEBHOMU
KU3HH TSl 0O0ecTieueHrsi 0€30MacCHOCTH MPU OOpaIieHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/I0OPOBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOLIEH cpeie;
OCYIIECTBIISATh MOUCK HHPOpMAIMK (U3UYECKOTO COACPKAHUS B
WuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUM W TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX HMCTOYHUKOB BBIICIATh HMHGPOPMAINIO, KOTOpas
SBJIACTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEOCTOBEPHOIA;
UCTIONB30BaTh IPH  BHIIOJHEHHMM Y4YEOHBIX 3aJaHUMl  HAy4YHO-
HOMYJISIPHYIO JIUTEpaTypy (U3MUECKOrO COJEp>KaHUsl, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu  VHTepHeT, BiIageTb OpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusl MH(DOpMAMKM U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
000011asi WHPOPMAIMIO W3 HECKOJIBKUX HWCTOYHUKOB (PU3NUECKOTO
CONIEp’KaHUsl, B TOM YHCIE MyOJIUYHO TMPEICTaBISATh PE3yJIbTaThl
NPOEKTHON WM HCCIEI0BATENbCKOW JESTENbHOCTH, NPHU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM TOHSATUWHBIM amnmapar Kypca
($U3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIIUEH;

IPY BBIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIACAOBAHUMN (PU3UUECKHUX
IPOLIECCOB PaCHpeeNaATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 33/1a4aMU, CJIIETUTH 32 BBIIIOJIHEHUEM IIJIaHa AeWCTBUN
U KOPPEKTUPOBATH €ro, a/IeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIad B
JESATENHHOCTD TPYIIIBI, BBICTPAWBATh KOMMYHHUKAaTUBHOE
B3aMMOJCHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHI[y oOyueHuss B 9 KJjacce mpeIMeTHbIe pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

UCTIONB30BaTh MOHATHS: CHUCTEMa OTcuéTa, MaTepuajibHas TOYKa,
TpaeKTOpHs, OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBUOKCHMUS,
nedopmarus (yrpyras, IiacTuieckas), TpeHHe, IEHTPOCTPEMUTEIHHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP TAKECTH, aOCOTIOTHO
TBEPAOE TENO, LEHTP TSOHKECTH TBEPAOIO Tejla, pPaBHOBECHE,
MEXaHUYECKUE KOJIeOaHUsI M BOJHBI, 3BYK, HHPPa3BYK H YIbTPa3BYK,
AJIGKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJH, CBET,
ONMU30pYKOCTh M JaJbHO30PKOCTb,  CIEKTPbl  HCIyCKaHUS U
norjiomieHus, anbpa, 6eTa- U ramma-u3Iy4eHus, HU30TOMbI, SAepHas
HHEPreTHKa;

pa3nuuaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE NBIKEHUE, CBOOOIHOE
najieHue  TeJl, pPaBHOMEPHOE  JBWKEHHE TI0  OKPYKHOCTH,
B3aMMOJCICTBHE TeN, pPEaKTHUBHOE JBWKEHHE, KoJebaTeabHOoe
JIBWKEHHE (3aTyXamlllue W BbIHYXICHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE€  JIBIDKEHUE,  OTpPaK€HHWE  3ByKa,  MPSMOJIUHEIHOE
pacrpocTpaHeHHe, OTPaXeHWE M IPEJOMJIEHHE CBETa, II0JIHOE
BHYTPEHHEE OTPA)KEHUE CBETA, pa3ji0oKeHHe Oeyoro CBeTa B CHEKTp U



CIIOKEHUE CHEKTPAIbHBIX IIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAs
PaAOaKTUBHOCTb, BO3SHUKHOBEHHUE JIMHEHYATOrO CIEKTPa W3JIY4YECHMS)
[0 ONHMCAaHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHHUE W3YUYEHHBIX (PU3UUECKUX SBICHUM B
OKpYyXaromeM mupe (B TOM uucie (PU3UUYECKUE SIBJICHHS B MPUPOJIE:
OpUJIUBBL U OTJIMBBI, JBWKEeHHE IutaHeT COJHEYHON CHCTEMBI,
PEaKTHUBHOE JBIKEHHE JKMBBIX OPTraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHMYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa T€J, ONTHYECKUE SBJICHUS B MPUPOJE, OMOJOTHYECKOE JeicTBHE
BUIUMOTO, YJIbTPaUOIIETOBOTO M PEHTITCHOBCKOIO  HM3Iy4YECHHIA,
€CTECTBEHHbI  paJMOaKTUBHBbIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaAMOAaKTUBHOE W3JIy4€HUE MPUPOJHBIX MHUHEPAIOB, JIEWCTBUE
pPaAMOAaKTUBHBIX M3JIYyYE€HU Ha OpPraHuM3M 4YeJlOoBeKa), IpU 3TOM
NEPEeBOANTh  MPAKTUYECKYI0 3aJadyy B  Yy4eOHYIO,  BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;
ONMUCHIBATh HW3YYCHHbIE CBOMCTBA Tel M (U3HUECKHE SBICHMUS,
UCTIONB3Ysl (PU3NUECKHE BETMYHHBI (CPEIHSAS U MTHOBEHHAs CKOPOCThb
TeJa NPU HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHUE, IEPEMEILIEHUE, TyTh,
yIjoBas CKOpPOCTb, CWJIa TPEHUs, CHJla YNPYTrOCTH, CUja TSKECTH,
YCKOpEHUE CBOOOAHOTO MaJeHUs, BEC Tesld, UMIYJbC Tela, UMITYJIbC
CHJIbI, MEXaHH4Yeckass paboTa M MOIIHOCTb, MOTECHLHUAIbHAS SHEPTUs
Tena, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, MOTEHLHAJIbHAS SHEPTHUS
CKAaTOM MpYKHUHBI, KUHETUYECKash JHEPrHsi, IMOJIHAA MEXaHUYecKas
SHEprusi, mepuoJ M YacToTa KojeOaHWH, JUIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTelb IPEIOMIICHUS
Cpelpl), MPHU OIMUCAHUM NPABUIBHO TPAKTOBATh (DPU3MUYECKUN CMBICI
UCTIONB3YeMbIX BEIWYMH, OOO3HAUEHHS W EAWHULBI (PU3HUECKHX
BEJIMYMH, HaXOAWUTh (HDOPMYIbI, CBSI3BIBAIOLINE AAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKH HU3YyUYEHHBIX
3aBUCUMOCTEN (PU3NUECKHUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUECKHUE SIBICHUS U TPOILIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTECHMS,
OPUHLIKI CYNEPIO3UIMU CUJI, TMPUHLHUI OTHOCUTENbHOCTH [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBl COXPAaHEHHs 3apsAJ0BOrO W MAacCOBOIO
yucen MpU  AJEPHBIX peakuusx, HOpU ITOM JlaBaTh CIIOBECHYIO
GopMyNnIUpOBKY 3aKOHa M  3alHCBhIBaTh €r0  MaTeMaTHYeCKOoe
BBIpaXKECHHE;

OOBSCHATh (PU3UYECKUE TMPOIIECCH U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCT€  CHTyalMd  NPaKTUKOOPUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3 2—
3 JIOrMYecKMX IIaroB € ONOpod Ha 2—3 H3Y4YEHHBIX CBOICTBA
bu3nyecKux SIBICHUHN, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;
pemarb pacy€THble 3ajaud (ONMparIIHecss Ha cHCTeMy H3 2-3
YpaBHEHUH), HCHONB3Ys 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
¢u3nyeckue BENMYMHBI: HA OCHOBE aHalu3a YCJIOBUSA 3aJayu
3alCBIBATh ~ KPAaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIINE WA
U30BITOYHBIE JAHHBIC, BBIOUPATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE
JUIA peLleHHsl, MPOBOAUTH PACYETHl M OICHUBATH PEATUCTHYHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEIUYUHBL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pELIUTh MPU TOMOIIU
(U3NYECKUX METOOB, UCIIONb3Ysl OMUCAHUE HCCIEAOBAHNUS, BBIICIAThH
IpOBEPSIEMOE TMPEANOI0KEHHE, OLEHUBATh MPABUIBHOCTh MOpPSIKA
NPOBEJCHUS HCCIENAOBaHUSA, JeNaTh BBIBOJAbI, HHTEPIPETUPOBATDH
pe3ybTaThl HAOMIOICHUI U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Ten (M3yuyeHue BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHHUS SHEPTUH, 3aBUCUMOCTh MEpHoJa KoieOaHUu NPy KUHHOTO
MasiTHUKA OT MAcCChI Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIbl MaJIbIX KOJeOaHWH, NPSIMOJMHEHHOE paclpoCTpaHEHUE
CBETa, pasjoKeHue Oenoro cBeTa B CIEKTp, M3YYCHHE CBOWCTB
n300paxKeHHsl B MJIOCKOM 3epKaJie U CBOMCTB M300paXKeHHs MpeIMeTa B
coOuparole TuH3e, HaOJII0IEHUE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHMS, OMHCHIBATH XOJA OIBITA M €ro PEe3yJbTaThl,
(GopMyIHPOBATH BHIBOIHI;

OPOBOAUTH TMPU HEOOXOAUMOCTH CEPUI0 TPSAMBIX H3MEPEHHI,
ompezensis CpefAHee 3HAYeHHE HU3MepsieMol BelMUYuHbl ((HOKycHOE
paccTosiHEEe coOuparolield JuH3bI), 00O0CHOBBIBATH BBHIOOP cmoOcoOa
U3MepeHus (MU3MEPUTEILHOTO TpUbopa);

IPOBOANUTH HCCIIEIOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HauaJdbHON CKOPOCTH, Meprojaa
KoJIeOaHUI MaTEMaTHUECKOr0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXeHHs CBeTa OT yIJa MaJeHHs U yIiia IpeJoMJICHUS OT yria
NajJieHus): IUIAaHUPOBATh MCCIIEOBAHMUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl IMOJYUYEHHOW 3aBUCHMOCTHU
(bu3HYeCKNX BEJIMYWH B BHJIE TaOnHIl U rpaduKoB, JeJIaTh BBIBOJBI 110
pe3yJbTaTaM HCCIeI0BaHuUS;

OPOBOJUTH KOCBEHHBIE HU3MEpPEHHs (U3MYECKUX BEIMYUH (CpemHsis
CKOPOCTb M YCKOPEHHE Teja MpPH PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHUE CBOOOJIHOTO MajeHHSs, KECTKOCTh MPYXKUHBI, KO3PPHUIHEHT
TPEHUS CKOJBXKEHMsI, MEXaHH4ecKas paboTa U MOIIHOCThb, YacTOTa U
nepuosa KojeOaHWi MaTeMaTH4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuja COOUpAOIEeNd JHH3bI, PaJAUOAKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIIOJIHATh ~ WM3MEPEHHs, CJIEMys NPEUIOKEHHOW  HMHCTPYKIUH,
BBIUUCIISATh 3HAYCHUE BEIMYMHBI W AHAIM3UPOBATH TOJTYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHNM;

coONrofaTh MpaBWia TEXHUKH O€30macHOCTH Tmpu  paboTte ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM HM3YyUYEHHBIX (U3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENIO, TOYCUHBIN UCTOUYHUK
CBETa, Jy4, TOHKas JHMH3a, IUIAaHETapHAas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YyYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOIl Ha uX omucaHus (B TOM YHUCIE:
CIOHUIOMETP, JATUYUKHU TOJIOKEHUS, PACCTOSIHUSI M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, NEpUCKOIN, ¢doToanmapar, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), HUCIONB3ys 3HAHHUS O



CBOMCTBaX (DM3MYECKUX SIBICHUH U HEOOXOAUMble (U3UYECKUE

3aKOHOMEPHOCTH;
UCIIOIB30BaTh CXEMBI M  CXEMATHYHBIE PUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB "

TEXHOJIOTMYECKUX TMPOIECCOB NPHU PEIICHUH YUeOHO-MPAKTUUECKUX
3a7a4, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS M300pakKeHUU B IJIOCKOM
3epKaJie ¥ coOuparolel JIuH3e;

OPUBOJUTH MpUMEpbl  (HAXOAUTH HHGOpPMALMIO O MpUMEpax)
NPaKTHYECKOTO MCIONb30BaHUs (PU3UYECKUX 3HAHUN B MOBCEAHEBHOMU
KHU3HU JJIs1 oOecrieueHns: 6€30MacHOCTH MPHU 0OpaIeHnu ¢ MpUdbopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 37I0OPOBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH CpENE;
OCYIIECTBIISAITh MOUCK HH(POpMAIMK (U3UYECKOTO COACPKAHUS B
WuTepuere, camocTosTeNbHO (OPMYIHUPYS TOUCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONpPENEJEHUs  JOCTOBEPHOCTH  IMOJYYEHHOU
uHpOpMaIlMl HAa OCHOBE HMEIOIIMUXCS 3HAHUW U JTONOJHUTEIbHBIX
MCTOYHHKOB;

UCTIONB30BaTh IPH  BHIIOJHEHHM Y4YEOHBIX 3aJaHUMl  HAy4YHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3HMUECKOrO COJEp>KaHUs, CIPaBOYHBIC
MaTepuayibl, pecypcbl cetu  MHTepHeT, BIaAeTh NpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, MpeoOpazoBaHusl MHDOpMALMKM U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uHPOpMaIIMU U3 HECKOJBKUX HMCTOYHUKOB (PU3NYECKOTO COACPIKAHUS,
nyOIMYHO MPEACTABIISATh pE3yNIbTATHI IPOEKTHOM WIH
UCCJIEI0BATENBCKON AEATENBHOCTH, IPU 3TOM T'PAMOTHO HCIIOIb30BATh
U3YyYEHHbII TOHATUWHBIM ammapaT W3yd4aeMoro pasziena (QU3uKd U
COTIPOBOXK/IATh BBHICTYIJICHUE MPE3CHTAIMEH C y4€TOM OCOOCHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsm4yecTBO 4acoB
Ne HaumenoBanmue pa3uesion duekTpoHHbIe (LM poOBbLIE)
KonTposabHbie IIpakTnyeckune
n/m | M TeM NporpamMmbl Bcero o0pa3oBaTtejibHbIE PecypChl
padoThbI padoThbI
Pasznes 1. ®usuka v e€ poJib B IOZHAHUM OKPYKAKIIET0 MUpa
but6mmoreka [{OK
1.1 ) - 2
VMK - Hayka o pHpose https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 ) 2 1
VISHTICCIHE BEHAMHET https:/m.edsoo.rw/7£416194
13 EcTecTBeHHOHay4YHBIN ) 1 bubnmnoreka [JOK
) METOJ TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznen 2. [lepBoHayaibHble CBeeHHsI 0 CTPOEHUH BelllecTBA
but6mmoreka [IOK
2.1 C 1
TPOSHHE penecTRa https:/m.edsoo.rw/7£416194
JBrxenue u
2.2 B3aMMO/ICUCTBHEC YaCTH 2 1 bubmorexa TIOK
' A H https://m.edsoo0.ru/7f416194
BELIECTBA
)3 ArperaTHbl€ COCTOSIHUS ) bubnunorexa IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE Tel

3.1

Mexannueckoe nBUKEHUE

3

bubmuorexa [JOK
https://m.edsoo.ru/7f416194




39 Wuepuus, macca, 4 bubnuoreka [IOK
' IJIOTHOCTDb https://m.edsoo.ru/7f416194
bubnuoreka [IOK
) . 14
3-3 | Cuna. Bugst onn https://m.edsoo. /7416194
Hroro no pasneny 21

Pasznes 4. /laBjieHue TBEPABIX TeJl

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS! TBEPIBIMU 3 but6mmoreka [IOK
) TeIaMHU, JKUIKOCTSIMHU U https://m.edsoo.ru/7f416194
rasamMu
butmmoreka [IOK
4.2 5
Jlasnerue xuakoctn https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.3 A 6
TMOCHEpHOE AaBICHHE hitps://m.edsoo.ru/7f416194
JleicTBUE KUAKOCTH 1 raza
4.4 Ha 0T 6HHOE B HUX 7 bubnnorexa LOK
' Py hitps://m.edsoo.ru/7f416194
TENO0
Hroro no pasneny 21

Pasznes S. PaGora 1 MOIIHOCTH. JHeprust

but6mmoreka [IOK
>-1 | Pabora m mommocts 3 hitps://m.edsoo.ru/7f416194
bubnuoreka [IOK
2 IT 5
> POCTBIC MEXAHHIMBI https://m.edsoo.ru/7f416194
but6mmoreka [IOK
) 4
>-3 | Mexanuueckas SHepri hitps://m.edsoo.ru/7f416194
Hroro no pasneny 12




Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KUIACC

HaumeHoBaHue KoJsn4yecTBo 4yacoB
Ne daexkTpoHHbIe (LM (pPOBbLIE)
pa3aeyioB M TeM KouTtposbHubie IIpakTu4yeckue
n/n Bcero o0pa3oBare/ibHbIE peCypChl
NPOrpamMMmbl padoThI padoThI
Pasznes 1. TerioBble siBJIeHUs
L1 CtpoeHue U CBOMCTBA 7 bu6muoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CTUIOBRIC Tpotiecent https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjnen 2. DiekTpuyeckne H MATHUTHbBIE SIBJICHUS
DJIEKTPUYECKHUE 3apsIIbl.
2.1 3a ;DKE:HHHe Tenai I/II[X 7 1 bubmmorexa HOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICIICTBUE
[TocTrossHHBIM bubnuorexa [JOK
2.2 . 20 1 7
BJIEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
2. M 6 1 1.5
3 ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
DneKTpoMarHuTHas bubnmoreka [JOK
2.4 4
UHIYKIAS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO
- 68 3 14.5

YACOB I10 ITPOTPAMME




9 KUIIACC

HaumeHnoBaHmne KoaunuecTBO 4acon
Ne daexkTpoHHbIe (LM (pPOBbLIE)
pa3aeyioB M TeM KouTtposbHubie IIpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE peCypChl
NpoOrpaMmbl padoThI padoThI
Paznen 1. MexaHuueckne siBJIeHUs
MexaHn4deckoe BuG 110K
HOJINOTEKA
1.1 €HHE H CTI0CO0 10 1
AIBHIRCHHC 1 CTl o https://m.edsoo.ru/7f41a4a6
€ro ONMHUCAHUS
but6mmoreka [IOK
1.2 B i 20 1 3
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHCHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. MexaHuueckne KoJie0aHusi 1 BOJHbI
71 MexaHn4ecKkue 7 3 bubnunorexa [IOK
] KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHHYeCKUEe BOJIHEI. 2 1 3 bubnunoreka [IOK
' 3ByK https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pazagen 3. D/IeKTPOMATrHUTHOE 10JIE ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
31 oJiec u 6 ) bubnunoreka [IOK
' DIIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41ada6
BOJIHBI
Hroro no paszneny 6




Pa3gea 4. CBeToBbI€ AIBJICHUSA

41 3aKOHBI 6 ) bubmuorexa [JOK
' pacupoCTpaHEHUsl CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI U ONTHYECKHUE 6 3 bubnunorexa [IOK
' pUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 ) bubnunorexa [IOK
' CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pasnen 5. KBaHTOBBIE SIBJICHUSA
Hcnyckanue u
5.1 TIOTJIOIICHUE CBETA 4 1 bubmorexa HOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 1 bubmmoreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. 7 1
>3 FLIepHEIC peakiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpUTEIbHO-00001IAK01IIHIT MOTYJIb
[ToBTOpEHME M
6.1 0000mmeHne 9 ) bubmuorexa [JOK
' COZIEpKaHMs Kypca https://m.edsoo.ru/7f41ada6
busuku 3a 7-9 knacce
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne

~

Tema ypoka

KoanyecTBo yacos

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckune
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

®usuka — Hayka o
npupoje. SBieHus
npupoasl. Pusndeckue
SIBJICHUS

MexaHu4ecKue, TEIUIOBEIE,
AJIEKTPUYECKHUE,
MarHUTHbBIC, CBETOBEIC,
3BYKOBBIEC SIBJICHUS

duznvecKre BeTUYNHbBI U
UX U3MEPEHUE

Ypok-uccienoBanue
"N3mepenue TemMnepaTypsl
IIPY TIOMOIIU >KUAKOCTHOTO
TEPMOMETpA U AaTYHKA
TeMrneparypbl"”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH
W3Yy4aloT MPUPOTY.
EcTecTBeHHOHAYYHBIN

Bbubnuoreka [IOK
https://m.edsoo.ru/ff09f72a




METOJ, ITIO3HAHMSL.
Onucanue GpunyecKnx
SIBJIEHUU C IIOMOIILIO
MoJeIen

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JTAIBHOCTH MOJIETA MIAPUKA,
MYIIEHHOTO
TOPU30HTAJILHO, TEM
OoJbIlIe, YeM OOJIbIIE
BbICOTA IMycKa'

CrtpoeHue BelecTBa.
ONbITHI, TOKA3LIBAIOIIHE
JTUCKPETHOE CTPOCHUE
BEIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>xeHne 4yacTHIl
BEILIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue
«OMBITE 10 HAOIIOIEHHIO
TEIIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUS
BELIECTBA

11

B3anmocss3p MexIy
CBOMCTBaMH BEIIIECTB B
pa3HBIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHOMOJIEKYJISIPHBIM

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0a0378




ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Mexanuueckoe OBUKEHHUE.

12 PaBHOMepHOE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBI)KCHUE

13 Cxopoctb. Ennannsl bubnmoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu u BpemeHu bubnmoreka [JOK
JBHKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepiusi. 3akoH HHEPIUU.

15 B3aumopeiicTBue Ten kak bubmuorexa [JOK
MPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBI>KCHHUSI TEJT
IImoTHOCTE BemecTBa.

16 Pacuer macchr n o0bemMa bubmorexa [TOK

https://m.edsoo.ru/ff0a0fee
TeJIa 10 €T0 MIIOTHOCTH
Jlaboparopnas pabota

17 «Omnpenenenre MIOTHOCTH
TBEPJIOTO TENAY

13 Pemenne 3agay o reme bubmuorexa [{OK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23¢
Cuna kak XxapakTepucTuka

19 B3aumoiecTBus Ten. Cuma
yopyroctu. 3akoH ['yka

20 | JlabGoparopHas paboTa

«M3yyeHue 3aBUCUMOCTH




pactshxenus (nepopmaryn)
IIPYKUHBI OT NIPUIIOKEHHON
CHJIBI»

SIBnenue tarorenus. Cuna

21
TSHKECTH
CBs3b MEXKy CUJION

” TSDKECTH U MAacCOM Tena. bubmuorexa [IOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al 778
1o teme "Cuia TskecTu"

Cuna TspKecTH Ha
23 MJIaHETaXx. @HSHHS:I:(ZII;HX bubmorexa [TOK
https://m.edsoo.ru/ff0al502
XaPAKTEPUCTUKHU TIJIAHET

24 N3mepenue cut. bubnmoreka [JOK
JlnaamomeTp https://m.edsoo.ru/ff0al8cc

bu6nmmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al 778
Cnoxenue 1ByX cuil,

5 | HANPABICHHBIX 110 OJTHOM bubnuorexa [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHoz€lCTBYIOIIAS CUIT

27 Pemenue 3agau 1o teme
"PaBHonelicTByrOMmAs cui'

TpeHue CKONbKEHUA U
28 | tpenue nokos. TpeHue B bubamorera LOK
https://m.edsoo.ru/ff0alb9c
TIPUPOJIC U TEXHUKE
29 | JlaboparopHas paboTa bubmmorexa LIOK

«3ydenne 3aBUCUMOCTH

https://m.edsoo.ru/ff0alcc8




CHJIbI TPCHUA CKOJILXKCHU A
OT CHUJIBI AAaBJICHUA U
XapakTepa
COTIPUKACAIOTITUXCS
MMOBEPXHOCTEI»

30

Pemrenue 3agay Ha
ompenecHue
pPaBHOICHCTBYIONIEH CHJIBI

31

Penrenue 3agad mo reMam:
«Bec Tenay, «I'paduueckoe
M300pakKeHHE CHIT»,
«Cunsny,
«PaBHOIEMCTBYIONIAS CHIT»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

Kontponbnas padota no
TeMaM: «MexaHu4ecKoe
IBIDKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Temay,
«['paduueckoe
HU300paKeHHE CUI,
«CHIIBI»

33

JNasnenue. CriocoObl
YMCHBIICHUSA U
YBCIIMYCHHUA JABJICHUA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza.
3aBUCHMOCTD JaBIICHUS
rasza otT oobeMa,
TeMIepaTyphbl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBaeHus

bubnuorexa [JOK




TBEPABIMU TEIAMMU,
JKUIKOCTSIMHU U Ta3aMHu.
3axon ITackaims

https://m.edsoo.ru/ff0a25b0

JlaBneHue B )XUAKOCTH 1

Bbubnuoreka [IOK

36 ra3ve, BRI3BAHHOC https://m.edsoo.ru/ff0a2718
JEHCTBUEM CHIIBI TSDKECTH
Pemrenue 3agad mo reMme
37 «/laBrenue B )KUJIKOCTH U bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams»
bu6mmoreka [IOK
38 | Coobmarommecs cocyner https://m.edsoo.ru/ff0a2970
39 | T'mppaBnuueckuii mpecc bubmmorea LOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoii
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin.
[TpuumHBI cylIecTBOBAHUS
BO3, HOU 000JI0YKH
41 36Mi[IT3aBHCHMOCTB bubmorexa OK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBIICHHS
OT BBICOTHI HaJl ypOBHEM
MODPsI
4 Bec Bo3ayxa. bubnuoreka [IOK
ATMochepHOe TaBIeHHIE https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHoro
43 naBieHus. OnpIT bubmorexa LOK
https://m.edsoo.ru/ff0a2da8
Toppuuennu
44 3aBHCUMOCTD bubmmorexa [IOK




aTMoc(hepHOro JaBICHUS
OT BBICOTBI HaJl YPOBHEM

https://m.edsoo.ru/ff0a2fc4

MOpsI
Bbapomerp-anepoun.
Bbubnuoreka [IOK
45 ATMocdepHoe 1aBiieHHE Ha
Gep A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BHICOTAX
46 Pemrenue 3agay mo reme "
AtmochepHoe naBieHue"
JleicTBHE KUAKOCTH U ra3a Bu6 LOK
nOINOTEKA
47 Ha 110 €HHOE B HUX
F/fym https://m.edsoo.ru/f0a3276
TEJ0. ApXUME0Ba CHIIa
Jlaboparopnas pabota
«Omnpenenenue BuG 10K
. nOJINOTEKA
48 BBITAJIKMBAIOIICH CHIIBI,
. . https://m.edsoo.ru/ff0a33fc
JEHCTBYIOIIEH Ha TEJO,
TTOTPY>KEHHOE B JKUJIKOCTDY
Jlaboparopnas paboTa mo
TteMe «Mccnenosanue
49 3aBHCHMOCTH Beca Teja B bubmuorexa [JOK
BOJIe OT 00BEMa https://m.edsoo.ru/ff0a3514
MOIPYKEHHOU B KHUJIKOCTh
YACTHU TEJIa»
Bbubnuoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
51 Jlaboparopnas pabota

"KonctpyupoBanue
apeomeTpa Win
KOHCTPYHPOBaHHUE JIOJKU U




OmpeeIICHUE €€
rpy30noabEMHOCTH"

52

Pemenue 3amau no remam:
«IlnaBanue cynosB.
BosnyxomnaBanue,
«/laBneHue TBEpABIX TET,
SKUIKOCTEH U ra3oBy

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponpnas padota no
TeMe «JlaBneHue TBepAbIX
TeJ, )KUIKOCTEH 1
ra3zoB»/Bcepoccutickas
MpoBepoyHas paboTa mpu
MIPOBEJICHUHU C
HCIOJIb30BaHUEM
KOMIIBIOTEpa

54

Mexanndeckasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MortHocTs. EquHunb:
MOIITHOCTH

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

Ypok-uccienoBanue
"Pacyét MOIIHOCTH,
pa3BUBAaEMOU IIPU MOIBEME
o jectauie"

57

[IpocTeie MEXaHU3MBI.
Prryar. PaBHOBecue crii Ha
phIyare

58

Pbrdaru B TexHuke, OBITY U
npupoze. JlJabopaTtopHas

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a478e




pabota «/ccnenoBanue
YCJIOBUM paBHOBECUS
phIyara»

59

Pemrenue 3agad mo reMme
«Y CcOBUS paBHOBECHS
phIyara»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment nonesnoro
JNEUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«3mepenue KII1/]
HAKJIOHHOM TJIOCKOCTH))

0.5

61

Pemrenue 3agad mo reMme
"Pabora, momuoCTh, KITJ["

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ad4c48

62

Mexanudeckasi SHEpTHsl.
Kunernueckas u
MOTEHILIMATIbHAs SHEPIUsI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEPTUU

bubnmmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 110
Teme "DKCIEePUMEHTAIbHOE
onpeeIeHue U3MEHEHUS
KUHETUYECKON U
MIOTCHUUAIILHOW SHEPrUn
IIPU CKaThIBAHUU TeJIa MO
HAKJIOHHOM T10cKOCTH"

65

Konrponbnas padora no
TeMe «PaboTa 1 MOII[HOCTb.




Oueprusi»/Bcepoccuiickas
poBepouHas paboTa Mnpu
MIPOBEACHUH Ha OyMaKHOM
HOCHUTEIIe

66

PeseprubIit ypok. Pabora ¢
TEKCTAaMM 110 TEME
"MexaHH4ecKoe
nBIKeHne"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PeseprHbIit ypok. Pabora ¢
TEKCTAaMM 110 TEME
"JlaBieHue TBEPIBIX T,
SKUIKOCTEH U ra3oB"

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabora ¢
TekcTaMH 1o TeMe "PaboTa.
MouHocTh. DHeprus'”

OBIIEE KOJIUYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KUIACC

Ne KoaunyecTBo yacoB
DJIEKTPOHHBIE
n | Tema ypoka KonTpoJbHble IIpakTH4eckue Aara wHpopnie
Bcero U3Yy4YeHHs oOpa3oBaTejibHbIE
/ padoThbI padoThI
. pecypchl
OCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO- ] bubnuoreka [IOK
KMHETUYECKOU TEOPUU U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE TOATBEPKICHUS
Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mopenu TBEpIOTO,
KUIKOTO U rl;3006pasHoro 1 bubmmorexa [OK
N https://m.edsoo.ru/ff0a540e
COCTOSIHMM BELLIECTBA
OOBbsICHEHUE CBOWCTB
TBEPIOTO, KUAKOTO U
ra3000pa3HOro COCTOSTHUM 1
BELIECTBA HA OCHOBE
IIOJIOKEHU N MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH
Kpucrannnueckue u 1 bubmmorexa LIOK
amopdHBbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue U 1 Bbubnuoreka [IOK
KalUIIPHOCTb. https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE




HaTAXKCHUC

TemnoBoe pacmmpenue u

Bbubnuoreka [IOK

! c)KaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
2 TeMInepaTypbl Co
CKOPOCTBIO TEIJIOBOTO
JIBUKCHHS YaCTHII
Bu .
S S — buGmotexa LIOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEN SHEPTUU
10 Buasl Terionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHus
"IIpakTuueckoe
1 HUCTIOIL30BaHUE TETUIOBBIX bubmuorexa [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuaioB B LEJIX
sHeprocOepexeHus"
12 KonnuecTBo TEIIOTHL. Bbubnuoreka [IOK
VY aenapHas TENI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIII0BOTO
13 Oananca. TermiooOMeH u bubmorexa IOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PABHOBECHE
14 | JlaboparopHas pabota bubmmorexa LIOK

"HccnenoBaHue IBIEHUS
TEII000MEeHa NP
CMEIIMBAHUU XOJIOJTHOU U

https://m.edsoo.ru/ff0a6a98




ropstaeil BobI"

Pacuer konuuecTBa
TEIUIOTHI, HEOOXOIUMOTO

15 JUISl HArPEBaHMS Teja U
BBIJICIISIEMOTO UM TIPH
OXJIaXKIEHUU
JIaGoparopHas pabora
16 "On E enane . eJILHOH bubmmorexa HOK
pez A g https://m.edsoo.ru/f0a6bb0
TEIUIOEMKOCTH BEIIECTBA
DHeprus TOIIMBA.
17 V nenpHas TemioTa bubmmorexa [OK
8 https://m.edsoo.ru/ff0a7b5a
CropaHusi
IImaBenne u
OTBEp/ICBaHUE
18 KPHUCTATIINYECKUX TeJl bubmmorexa [OK
p ) https://m.edsoo.ru/ff0a71d2
VnenpHas TEILIOTA
ILTABJICHHUS
Jlaboparopnas pabota
19 "Onpenenenne yneabHON bubmmorexa [OK
e a " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TIABJICHUS JIbJia
20 [TapooOpazoBanue u bubnuorexa [IOK
KoHjeHcauusl. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas Bbubnuoreka [IOK

TEIUIOTa MapooOpa30BaHU
Y KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYpPHI
KHMIICHUS OT aTMOC(EpHOTO

https://m.edsoo.ru/ff0a786¢




JTaBJICHUS

22

Bnaxxnocts Bo3ayxa.
JlaGopatopHas pabota
"Onpenenenne
OTHOCHUTEJILHOM BIIAYKHOCTH

Bo3ayxa'

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agay Ha
ompeeeHNe BIaKHOCTH
BO3JIyXa

24

[TpunHTIUTIEI paOOTHI
TEIUIOBBIX JBUTATENICH.
[TapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHus

25

KIIJI TermoBoro
nsurateisd. TemioBrie
JIBUTATENIH | 3aIUTa
OKPY>KAIOIIEH CpeJIbl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7c¢7¢c

26

3aKOH COXpaHEHHS U
[pEBpALLEHUS SHEPTUU B
TCILJIOBBIX IIPOLECCaX

27

IloaroroBka K
KOHTPOJILHOHN paboTe 1o
teme "TennoBkIe IBICHUS.
W3meneHue arperaTHbix
COCTOSIHUHM BemecTBa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

Konrponbnas padora no

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a86ae




TeMe "TenIoBbIE SIBJIEHUS.

N3meneHue arperaTHbix
COCTOSHUH BenecTna"

29

DnekTpusanus Tei. J[Ba
pOJIa AICKTPUICCKUX
3apsaoB

30

Ypok-uccienoBanue
"DnexTpusanus Ten
WHIYKIIUEN U TIPU
CONPUKOCHOBEHUH"

31

BsaumopelictBue
3apsKEHHBIX TeJ. 3aKOH
Kynona

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DJIEKTPUYECKOE TOJIE.
HanpsiokenHocTb
ANEKTPUYECKOTO TIOJIS.
[IpuHMn cynepno3uiuu
AJIEKTPUYECKUX MOJIEH

bubnmmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckunx
3apsA70B. DJIEMEHTAPHBIN
3apsia. CTpoeHHe aToMa

34

[IpoBoaHUKY U
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUUECKOTr0 3apsiaa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
IIPUMEHEHUE CBOMCTB

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a90cc




QJICKTPHUYICCKHUX 3apsa10B

36

DNEeKTpUUYECKUH TOK,
YCIIOBUS €TO
CYILIECTBOBAHUS.
Hcrounnkn
JIEKTPUUYECKOI0 TOKA

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JlelicTBUS SIIEKTPUYECKOTO
TOKa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBanue
"JleiicTBHE
AIEKTPUIECKOTO TIOJIS Ha
MIPOBOJTHUKH U
JUATICKTPUKH"

39

DJIEKTPUYECKUI TOK B
MeTaljiax, KUAKOCTAX U
razax

bubnmmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YAaCTH

41

Cuna Toka. JlabopatopHas
pabora "M3mepenue u
PETYIUPOBAHHUE CHITBI
TOKa"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTpUUYECKOE
HanpsbkeHue. BoiapTmerp.
JlaGopatopHas pabota
"N3mepenue u
peryiupoBaHue

0.5

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a9¢14




HarnpsbkeHus"

43

CornpotuBienune
IIPOBOJIHUKA. Y IEIILHOE
COIIPOTUBJICHUE BEILECTBA

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

44

Jlaboparopnas pabota
"3aBUCHUMOCTH
ANEKTPUYECKOTO
COTIPOTHUBIICHUS
MIPOBOJHMKA OT €T0 JJIUHBI,
IUIOMIA/IA TTOTIEPEYHOTO
ceyeHus M marepuasna'

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

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpsibkeHus. 3akod Oma
JUIS y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopnas pabota
"UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKa,
UAYLIETO Yepe3 pe3ncTop,
OT COIIPOTUBJICHUA
pe3UCTOpa M HAMIPSKCHHUS
Ha pe3ucrope"

bubnmmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COETUHEHUS
MIPOBOJHHUKOB

48

JlaGopatopHas pabota
"IIpoBepka mpasuiia
CJIOYKEHUS HAIIPSKEHUN
IIPU [10CJIEIOBATEILHOM

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0aaa58




COCAMHCHHU IIBYX
pe3ucTopoB"

Jlaboparopnas pabota
"IIpoBepka npaBuia AJist

49 CHUJIbI TOKA MPHU bubmorexa OK
https://m.edsoo.ru/ff0aadle
napajuieIbHOM
COCJIMHEHHUH PE3UCTOPOB"
Pemrenue 3agay Ha
50 IpUMEHeHne 3akoHa OMa bubnmoreka [JOK
JUTS PA3JIMYHOTO https://m.edsoo.ru/ff0aaf8a
COCTMHECHHMSI IPOBOTHUKOB
Pabora 1 MoIHOCTE
51 BJIEKTPUYECKOTO TOKA. bubmorexa [TOK
https://m.edsoo.ru/ff0ab124
3akoH J[xoyis-JIenna
Jlaboparopnas pabota
57 "Onpenenenne paboThl U bubnuoreka [IOK
MOUIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKHE LENU U
noTpeduTenu
53 | BIEKTpUYECKOM dHEPruu B bubmmorexa [JOK
https://m.edsoo.ru/ff0ab660
onbiTy. KopoTkoe
3aMbIKAaHUC
54 [ToaroroBka k bubmuorexa [{OK

KOHTPOJILHOH paboTe 1o
TeMe "DIIEKTPUYECKHE
3apsabl. 3apsHKEHHBIE Tela
U UX B3aUMOJCHUCTBUSL.

https://m.edsoo.ru/ff0abd2c




ITocTostHHBIH
AIEKTPUYECKUHU TOK"

55

Konrponbnas padora no
Teme "DIEeKTPUYECKUE
3apsibl. 3apsHyKEHHbBIE Tella
U UX B3aUMOJIEUCTBUS.
[TocTostHHBIN
AJIEKTPUYECKUN
ToK'"/Bcepoccuiickas
MpoBepoyHas padboTa mpu
MIPOBEJICHUH C
HCIOJIb30BaHUEM
KOMIIBIOTEpa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHEIE MAarHUTEI, X
B3aUMOJICHCTBHE

57

Ypok-uccienoBanue
"U3yueHue nonen
HOCTOSIHHBIX MAarHUTOB"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoe IoJe.
MaruuTHOE 110JI€ 3eMIIM U
€ro 3Ha4YCHHE IS SKU3HHU
Ha 3emie

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.
MarnuTHo€ 1osue
JJIEKTPUYECKOr0 TOKA
MarsuTHO€ 10J1€ KaTyIKH
C TOKOM

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeneHue

0.5

bubnuorexa [JOK




ANEKTPOMArHUTOB B
TexHuke. JJaboparopHast
pabora "U3yueHue
NEUCTBUSI MATHUTHOTO
OJIsl Ha TIPOBOJIHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DIIEeKTPOABUTATEN b
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AIIEKTPOABUTATENCH B
TEXHUUYECKUX YCTPOHCTBAX
U Ha TpaHCHOpTE.
Jlaboparopnas pabota
"KonctpynpoBanue u
n3y4deHue paboThl
aneKTpoaBurarens"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnsiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM
uaaykuuu. [Ipasuiio Jlenna

63

DnexTporeHeparop.
CrniocoOsI mosryyeHus
WIEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIMU Ha
BO300HOBIISIEMBIX
VCTOYHUKAX SHEPTHH

64

[Toaroroska k
KOHTPOJILHOH paboTe 1o
TeMe "DIEeKTpUUECKHE U




MAaTrHUTHBIE sIBJIeHUS"

65

KonrponbHas padora no
TeMe "DIJIEKTPUYECKHE U
MarHMTHbIE
sBieHus"/Beepoccuiickas
MpoBepoyHas paboTa mpu
MPOBEACHUH Ha OyMaKHOM
HOCHTEJIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"TermioBble sBiIcHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PeseprHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"[TocTostHHBII
AJIEKTPUUECKUN TOK"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprHbIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MarguTtHble aBiaeHus"

OBIIEE KOJIUYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KUIIACC

o KoaunyecTBo yacoB JIEKTPOHHBIE
; JHara uudposbie
n/ Tema ypoka KonTpoabHbie IIpakTHyeckue
I Bcero paGoTh! paGoTH! U3y4YeHUs oOpa3oBaTe/ibHbIE
pecypchbl
| Mexannueckoe OBMKEHHUE. 1
MarepuaibHasl TOUKa
Cucrema orcuera. bubmuoreka [{OK
2 OTHOCUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO BHKEHUS 4
PaBHOMEpHOE bubmuoreka [JOK
3 . 1 https://m.edsoo.ru/ff0ad 19
MPSIMOJIMHEHHOE ABIKCHUE .
HepaBnomephnoe
4 MPSIMOJIMHEHOE ABHKEHUE. |
CpenHsisi © MTHOBEHHAs
CKOPOCTb
[IpsamonuneiiHoe Bbubnuorexa [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBYOKEHHE. Y CKOPEHHE 4
CkopocTh NpSIMOIMHEMHOTO
6 PaBHOYCKOPEHHOTO 1
nsrokeHus. ['papux
CKOPOCTH
7 Jlaboparopnas pabota 1 1 bubnmoreka [JOK
"OnpenenaeHne yCKOpeHus https://m.edsoo.ru/ff0adbl
Tella IPY PaBHOYCKOPEHHOM 8




JIIBUKCHUU 110 HAKJIOHHOU
mIockoctu"

CBO0OOIHOE TTaJICHUE TEN.

«Cuia ynpyrocTtu

8
OnpiThl ["anuines
PaBHOMEepHOE nBHXKEHUE 10
okpyxHocTH. [lepuon n bubnmoreka [JOK
9 yacToTa oOpaleHus. https://m.edsoo.ru/ff0ae17
JIunelinas u yriaosas 6
CKOPOCTH
10 LlenTpocTpemMuTenbHoOE
YCKOpPEHHUE
. bu6nmmoreka [IOK
ITe 3akoH HproToHa.
11 PBEH 1 HbIOTOH https://m.edsoo.ru/ff0ae61
Bexrop cuibl )
Bropoii 3akon HeroToHa. bubmmorexa [OK
12 . https://m.edsoo.ru/ff0ae72
PaBHOpelicTByIOIIAs crita .
Tperuii 3akon HproToHa. bubmorexa LIOK
13 https://m.edsoo.ru/ff0ae98
Cyneprno3unus Cui )
Pemenue 3amau Ha bubmmoreka [{OK
14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroToHa c
Bbu6mmoreka [JOK
Cuna ynipyroctu. 3aK0oH
15 https://m.edsoo.ru/ff0aeca
I'yka
2
16 Pemenue 3agau o reme




JlaGopatopHas pabota

Bbu6nuoreka [JOK

17 «OnpeneneHune KeCTKOCTH https://m.edsoo.ru/ff0ace2
NPY>KUHBD 8
bu6nmmoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af73
8
bu6nmoreka [JOK
Pemrenne 3agad mo reMme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus » p
JlaGopatopHas pabota
" bu6nmmoreka [IOK
Ornpenenenue
20 https://m.edsoo.ru/ff0af8b
KoduUIIMeHTa TPEHUS .
CKOJIb)KCHHS " -
Pemenue 3aga4d mo reme bubmuorexa [{OK
21 "3akonsl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cusa tpenus" €
Cwita TSDKECTH 1 3aKOH
bubnmmoreka [IOK
BCEMHUPHOTO TATOTEHHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOHOTO 4
HaJcHU B
Ypok-koHpepeHus
" JIBM>K€HUE TEJl BOKPYT
23 rPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrtema).
l"anaktrku"
Pemrenne 3agad mo reMme
" bubmuorexa [{OK
24 Cuna TsKeCTH U 3aKOH

BCEMUPHOTO TSATOTEeHUS"

https://m.edsoo.ru/ff0af5{8




[IepBas kocmuyeckas

Bbu6nuoreka [JOK

25 ckopocTb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
HePErpys3Ku c
PaBHOBecue marepuanbHOI
TOYKH. AOCOJIIOTHO TBEPIOE
R bubmuorexa [JOK
Tesio. PaBHOBecHe TBEPAOTO
26 .. - https://m.edsoo.ru/ff0afe3
TeJa C 3aKpeIIEHHON OChIO p
BpaieHusi. MOMEHT CHUJIBI. -
LleHTp TsHKECTH
PaBHOBecue marepuanbHOI
TOYKH. AOCOIIIOTHO TBEPIOEC
7 Tesio. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHOI OChIO
BpaileHusi. MOMEHT CHUJIBI.
LleHTp TsHKECTH
Pemrenne 3agad mo reMme Bbubnuorexa [JOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsoKeCTH" 4
IToaroroBka Kk KOHTPOJIBHOMN
bu6nmmoreka [IOK
pabote 1o TEMe
29 " https://m.edsoo.ru/ff0b040
MexaHudueckoe OBIKEHUE. ]
Bzaumogeiictsue ten" B
Konrponsnas padora no
" bu6mmoreka [IOK
Teme "MexaHndeckoe
30 . https://m.edsoo.ru/ff0b06e
IBUKeHUE. B3auMoecTeue .
Ten" B
31 Nmnynesc Tena. Ummynse bubnmorexa [JOK

CWJIbl. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ffOb07f




UMIyJbca. YIpyroe u
HEYNPYroe B3auMOJEHCTBUE

a

Pemmenue 3agay mo teme

Bbu6nuoreka [JOK

32 "3aKOH coXpaHEeHUs https://m.edsoo.ru/ff0b096
umIynasca' c
Ypok-koHpepeHus
33 "PeakTUBHOE OBUXEHHE B
MPUPOJIC U TEXHHUKE"
Mexanuveckas padora u bubmmorexa [OK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
PaGora cuibl TSKECTH, CUITBI bubmorexa [IOK
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGopatopHas pabota
«Omnpenenenrie pabOTHI CHUITBI
36 TPEHHUSI IPU PABHOMEPHOM
JBUKCHUU TeJa IO
TOPU30HTAJIBHOU
TOBEPXHOCTU»
37 CBs13b HEPTUH U paOOTHI.
[loTeHManbpHas SHEPTHS
Kunertnueckas sneprusi. bubmmoreka [JOK
38 TeopeMa 0 KHHETHUYECKOU https://m.edsoo.ru/ff0b0c3
SHEPrUH 2
19 3aKOH COXpaHEHHS YHEPTUU
B MEXaHHKE
40 JlaboparopHnasi pabota bubmuorexa [{OK




«M3yueHne 3aKkoHa
COXpaHEHUs SHEPTUN»

https://m.edsoo.ru/ffOb12f

€

KonebarensHoe nBMXEHUE U

Bbu6nuoreka [JOK

41 https://m.edsoo.ru/ff0b185
€ro XapaKTepUCTUKH g
3aryxaromue KoneOaHusl. Bbubnuorexa [IOK
42 BrinyxaeHnbie KojaeOaHus. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTruueckuii u
OPYKUHHBIA MasiTHUKU
Ypok-uccnenoBanue
bu6mmoreka [IOK
«3aBUCUMOCTb MepUoa
44 . https://m.edsoo.ru/ff0b197
Kos1e0aHu# OT KECTKOCTH .
IPYKUHBI U MaccChl Tpy3a» B
45 [IpeBpaiienue sHepruu npu
MEXaHMYECKUX KOJIeOaHMSIX
JlaboparopHnas pabota
Bbubnuoreka [JOK
«OrnpeneneHne 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuo/Ia KojieoaHui .
MPYKUHHOT'O MasiTHUKa» B
JlaboparopHnas pabota
«[IpoBepka HE3aBUCHUMOCTH bubnmoreka [JOK
47 nepuoja kojaedbanuii rpysa, https://m.edsoo.ru/ff0b197
MOJIBEICHHOTO K HUTH, OT a
MAacchl Ipy3ay
48 MexaHU4eCKUe BOJIHBI. bubnmmoreka [IOK

CBolicTBa MEXaHUYECKUX
BOJIH. [IpogosibHBIE 1

https://m.edsoo.ru/ffOb21f
e




NONCPCUYHBLIC BOJIHEBI

49

VYpok-koH(pepeHus
"MexaHHYEeCKHE BOJIHEI B
TBEPJIOM TeEJIE.
CelicMHUYeCKHE BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHUE 3BYKa

51

Ypok-uccienoBaHue
"HaOaroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOThI"

52

I'poMKOCTB 3ByKa M BbICOTa
TOHA. AKYCTUYECKUI
pEe30HaHC

53

Ypok-koHpepeHus
"VapTpa3Byk 1 HHQPa3BYK B
MPUPOJE U TEXHUKE"

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4ecKue
KoyieOaHus U BOJHEI"

Bbubnmnoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

Kontponbnas padota no
TeMe "3aKOHBI COXPAHEHHUS.
Mexannyeckue KoueOaHus u
BOJIHBI"

56

DNEeKTPOMarHuTHOE MOJIE.
DNEKTPOMarHUTHHIE BOJIHBI

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CBoiicTBa




QJICKTPOMAIrHMTHLIX BOJIH

Ypoxk-koudpepenmus "llkana
OJICKTPOMArHUTHBIX BOJIH.

Bbu6nuoreka [JOK

58 Hcnonb3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATHUTHBIX BOJIH 6
IUI COTOBOM cBs3U"
Ypok-uccienoBanue
"N3yueHnne cBOWCTB bubnmoreka [JOK
59 3JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2¢c6
IIOMOIIbI0 MOOWIJIEHOT'O c
tenedoHna"
Pemrenue 3agaq Ha
60 OTIpEe/IeIICHUE YaCTOThI U
JUTHHBI AJICKTPOMAarHUTHON
BOJIHBI
DneKTpoMarHuTHas Ipupoa bubmuorexa [{OK
61 cBera. CKOpOCTh CBeTA. https://m.edsoo.ru/ff0b3 1d
BosiHOBBIE CBOMCTBA CBETA 0
Hctounnku cBera.
. bubnmmoreka [IOK
IIpssMonuneitHOe
62 https://m.edsoo.ru/ff0b365
pacmpocTpaHEeHHE CBETA. 2
3atmenusi Connua u JIyHbl B
3aKOH OTpa)XECHUs CBETA.
bubnmmoreka [IOK
3epkana. Pemenue 3a1au Ha
63 https://m.edsoo.ru/ff0b38¢
MPUMEHEHUE 3aKOHA 4
OTpaXXCHUA CBETA -
64 [Ipenomnenue cBera. 3aKkoH bubmuoreka [JOK

https://m.edsoo.ru/ff0b3ae




OpCIOMJICHHUA CBCTA

1

65

ITonHoe BHyTpeHHEE
OTpaXEHUE CBETA.
Hcnons30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHHUS B
OIITMYECKHX CBETOBOJAX

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b3c5
c

66

Jlaboparophnas pabota
"UccneqoBanue
3aBHCHMOCTH yTJia
MIPETIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia aJeHus Ha
rpaHuie "Bo3nyx-creksno’"

67

Ypok-koHpepeHus
"Mcnonp30BaHME MOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIHI,
OIITMKOBOJIOKOHHAS CBSA3b"

68

JInmselr. OnTryeckas cuia
JINH3EI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b3{2
c

69

[Toctpoenue nzo0pa>keHuii B
JIMH3aXx

bubnuoreka [JOK
https://m.edsoo.ru/ff0b444
a

70

JlaboparopHnas pabota
"Onpenenenre GOKyCHOTO
pacCTOSIHUSL U ONITUYECKOMN
CHJIBI COOMPAIOTIIEH JTUH3HI"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b420
6

71

Ypok-koHbepeHus

bubmmorexa [JOK




"OnTnyecKue JINH30BbIE
puOopk!"

https://m.edsoo.ru/ff0c0a?
e

72

I'nas kak onTuueckas
cucrema. 3peHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b468
4

73

VYpok-koH(pepeHus
"ledexTtol 3penus. Kak
COXpaHUTh 3peHue"”

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HptoTOHA.
CrnoeHue CreKTpaIbHbIX
nBeToB. Jlucnepcus cBeTa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c0f4
c

75

Jlaboparopnas pabota
"OnBITHI O PA3JIOKEHUIO
0eJIoro CBeTa B CIIEKTP U
BOCIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOJIOZICHUH Yepe3
1IBETOBbIE DUIHTPHI"

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0c0e2
a

76

YpoK-npakTUKym
"BosiHOBBIE CBOMCTBA CBETA:
mucniepcusi, HHTepdepeHIms
u qudpakiys"”

77

Omnsite Pesepdopna u
TUTaHEeTapHasi MOJIENb aTOMa

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c12a
8

78

[Toctrynatel bopa. Moaens
atoma bopa




Hcnyckanue v noryionieHue

Bbu6nuoreka [JOK

79 cBera aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInHeW4JaThie CIIEKTPHI c
YPpOoK-IpaKTUKYM bubnmoreka [JOK
&0 "Habmroienre criekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus'" 0
bu6nmmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ff0c167
2
Bbu6nuoreka [JOK
CtpoeHne aTOMHOTO s1pa.
82 https://m.edsoo.ru/ff0c18a
Hyxknonnas Mmoaens .
Bbubnuoreka [JOK
PagnoaxkTuBHEBIE
83 https://m.edsoo.ru/ff0clal
npeBpaiienusi. U30tomnbl 4
Pemenue 3agayd mo reme: bubmmorexa [{OK
84 "Pasri0aKTUBHLBIE https://m.edsoo.ru/ff0c1b4
npeBpaiieHus’" a
85 [lepuoa monypacnazga
VYpok-koH(pEepeHITH
" P Gep bubmmoreka [IOK
PannoakTuBHBIC U3TyYEHUS
86 https://m.edsoo.ru/ff0c212
B IIPUPOJIC, MEIUIIUHE, p
TeXHHUKE" B
SAnepHble peakyy. 3aKOHbI bubnuoreka [IOK
87 COXpPaHEHUs 3apsL0BOTO U https://m.edsoo.ru/ff0clc5
MacCOBOT0 YHCEIl 8
88 DHeprusi CBA3U aTOMHBIX bubmmoreka [JOK

siep. CBsI3b MAcChl M

https://m.edsoo.ru/ff0c1d7




SHEPrUuu

1

&9

Pemrenue 3agad mo reMme
"SAnepublie peakuu"

90

Peaknuu cuHTe3a U geneHUA
saep. ICTOUHHMKY SHEprun
CouHna u 3831

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0cle8
8

91

Ypok-koHpepeHus
"SAnepHas sHEpreTUKa.
JlericTBUS paiOaKTUBHBIX
W3JIYYEHUI Ha )KUBbIE
OpraHu3Mbl"

92

[ToaroToBka K KOHTPOJIBHOK
pabore 1o Teme
"DNEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBrIe sBICHUS"

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ff0c223
e

93

Kontponbnas padota no
Teme "DIEeKTPOMarHuTHOE
nosie. DJIEKTPOMarHuTHhIE
BOJIHBI. KBaHTOBBIC sIBICHUS"

94

[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictBue

TCJI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c245
a

95

[ToBTOpenue, o6o0IICHNE.
Pewrenne pac4eTHbIX U
KayeCTBEHHBIX 3a/1a4 110

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c257
2




teme ""TermnoBbie mporecch”

[ToBTOpenue, o6o0IIEHNE.
Pemrenne pacdyeTHbIX U

Bbu6nuoreka [JOK

96 Ka4eCTBEHHBIX 3a]1a4 110 https://m.edsoo.ru/ff0c2a2
teme "KITJI TennoBbIx 2
nBurareneit"
[ToBTOpeHme, 0600IIEHNE.
Pemrenne pacueTHbIX U bubnmoreka [JOK

97 Ka4eCTBEHHBIX 3a]1a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
3JIEKTPOYCTAaHOBOK"
[ToBTOpeHue, 06061IeHNE. bubnmoreka [JOK

98 JlaboparopHbie paboThI 1O https://m.edsoo.ru/ff0c2¢5
Kypcy "CBeToBbI€ siBjeHUS" 2
[ToBTOpeHME, 0000IIEHNE.

Bbu6nunoreka [JOK

99 Pabora ¢ Texcramu o Teme https://m.edsoo.ru/ff0c2d6
"3aKOHBI COXpaHEHHUS B .
MeXaHUKe" -
[ToBTOpeHue, 06061IeHNE. bubnuoreka [JOK

100 Pabora ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0c2e8
"Konebanus u BOaHbI" 2
[ToBTOpeHwue, 06001IeHNE. bubnuoreka [JOK

101 Pabora ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0c304
"CBeTOBEIE sABJICHUS" 4

102 | IloBTopeHue, 0000IIEHHE.

Pabora ¢ TekcTamu o Teme
"KBanToBas u siiepHas




| ¢buzuka"

OBIIEE KOJIMYECTBO YACOB
110 IIPOTPAMME

102

27







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKUE MATEPHUAJIbI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






