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INOACHUTEJIBHASA 3ATINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMsI COCTaBleHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojgaBaHus y4eOHOTO
npeamera «Pusznkay.

Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOMIMXCsl M OpraHU3alui0 HM3y4eHus: (U3MKA Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO k T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMUS.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO TIOCIEN0BATENbHOCTh HM3YUEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUU paboyeli MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueli, actpoHOMHUeH 1 GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOoCTaBiseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opmna U3 TNaBHBIX 3a7a4 (PU3UYECKOTO O0Opa3oBaHUsI B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HWHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUHYIO TPaMOTHOCTb:

®HAy4YHO OOBSCHSATD SIBJICHHUS;

® OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOI'O UCCIIEIOBAHHUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BATh HAY4HbIE JOKAa3aTeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHHI B
Konnenmuu npenonasanus ydeOHoro npenmera «®Pusnka» B 00pa3oBaTeNIbHBIX OpraHU3alMsIX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu n3yyenus pu3nku:

® IpHOOPETEHNE HHTEPECa U CTPEMIICHHS 00yJaroIINXcs K HAYyYHOMY U3yYEHUIO TPUPOJIbI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

epa3BUTHE TMPEJCTAaBICHUH O HAy4yHOM MeETOJe TMO3HaHHS U (opMHUpOBaHHE

MCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOLIUM SIBICHUSM;
¢ popmMHUpoBaHNE HAYYHOTO MHPOBO33PEHHS] KaK pe3yjbTaTa M3yuyeHUS OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;



¢ hopMupoOBaHHE TMPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

® IPHOOpPETEHNE 3HAHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMUECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IPUOOpPETEHNE YMEHHMH OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacuy€THBIX 3a/lad C HCIOJIb30BAaHHEM
buznyecKkux Mojeel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEAOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;

e oCcBOCHHE NPUEMOB paboThl ¢ HHpOpManuend (U3HUECKOTO COJEpKaHus, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU C (DU3HKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (GpusMke nepeueHb J1abopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAIaraeMbIX B paMKax OCHOBHOT'O I'OCYJapCTBEHHOI'O 3K3aMeHa Mo (PU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl TO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro spieHus. Omnucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue mMpuOOPHI U MPOIEaAypa MPSIMBIX U3MEPEHHI aHATOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

W3mepenne TtemrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYIEHHOTO0 TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITH, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpucTaITMYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOIOICHUIO TEIIOBOTO PACHIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacu€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XapakrepucTuka B3aumojeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHrue CKOJbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaburoneHue siBjaeHUS] MHEPLUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuUKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHUS Opycka WIHM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

4. OmnbITel, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
n razamu. 3akoH [lackamsa. ITHeBMaTHyeckue MammHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJKUBAIOIIECH CHIIBI, ACHCTBYIOIIECH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

M

exaHuyeckas pabora. MouIHoCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHeTrnueckas W mnoOTeHUManbHas sHeprusd. [IpeBpaiienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie paOOTBl CHIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUU Tela 10
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpUHU CTPOEHUs BelecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEP/BIX TEJ HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YacCTHII.
Buytpennsist sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEH »SHepruu: Teruionepenadya Hu
coBepieHre padoThl. Busl Temaonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TernoBbix asurateneit KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HaOntonenue siBiieHn CMauyMBaHUs U KallWUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEITHUMH CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE

e
N P O

Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEHN 3HEpPrUM Teja B pe3ysbTare TeIuloneperadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBaHue sBIeHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenne OTHOCUTENILHON BIaKHOCTH BO3]yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX Tell OT BEJIMYHMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIeKTpuueckoe HampsbkeHue. ColpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DiekTpudyeckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE SIEKTPOCKOTIA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHUSI.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepka padoThI JIEKTPHUUECKOMN IIEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  DJIEKTPUYECKOIO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIposepka mpaBuia Juis CUIIbI TOKa IIPU MApaIeIbHOM COEJMHEHUU PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH AINEKTPUIECKOTO TOKA, BBIIETSIEMOI HA PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPHUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aUMOACHCTBHUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA U HallpaBJIEHUS TOKA B KaTYILKE.
18. M3yueHue aelcTBUS MArHUTHOTO I0JISE HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKIMH: HCCIIEIOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoOiuHEHHoe aABwxkeHue. HepaBHOmepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBoO6ogHoe nmajgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. [lepuon m yactora oOpamieHus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
IIOKOS1, APYTUE BUABI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaibHON TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOro Tea
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TECJIa, MOAHATOrO HaAd IIOBEPXHOCTBIO 3EMIIH.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO PA3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. HaGmronenue nBuxkeHUs Tea 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaneHue UMITyJIbCa TPH A0COIIFOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa A pa3roHa M JalbHEHIIEero paBHOMEPHOIO JBMXKEHUS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 10 HaKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXECHHS OT CHIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIPYTOCTH TpHU MOABEME Tpy3a C HCIHOJIb30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTuuecKuii W TMPYKHHHBIA MasTHUKH. [IpeBpamieHwe »3HEpruud mnpu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXxaHMYeCKUE BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJICOAHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOa KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IepHoJa KojieOaHWH Ipy3a, MOJABEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJIHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMmonuHeldHOe pacnpOCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunumn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydyeHnune xapakTepuCTHK N300paXXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAIOIIEH JTMH3HL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHeNHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyxnonnas Moaens aromHoro sapa. M3oromel. PanmoaktuBHblE mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPAaHEHMsI 3apsI0BOIO U MAaCCOBOTO YHMCENl. DHEPIUsl CBSA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrHeKTpbl U3JIy4€HHUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBaHMS SIBICHUNA NPUPOABI M TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATH (U3UUECKUE SBICHUS, IMPHUMEHSS IOJTy4YCHHBIC 3HAHMS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBBHI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

] mposiBIEHHE UHTEepeca K UCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOiM
HayKH;

] IEHHOCTHOE OTHOIIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[ TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3THUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

[J 0CO3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[ BOCHIPHUSTHE 3CTETUYECKUX KauyecTB (pU3MUeCcKOoW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

[ oco3HaHMEe IEHHOCTH (HM3MYECKOW HAayKH KaK MOIHOTO MHCTPYMEHTa TO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

] pa3BUTHE HAYYHOH JTFOO03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

[] oco3HaHME LIEHHOCTH Oe30macHoro odpasa >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

(] chopMHpPOBAaHHOCTb HaBbIKa pe(IeKCUH, MPU3HAHKE CBOETO IpaBa HAa OIIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUS:

[ akTHBHOE y4acTH€ B PELICHUH MPAKTHYECKHX 33/]ay (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

] uHTEpecC K MPaKTUYECKOMY U3YyUeHHI0 podeccuil, CBA3aHHBIX ¢ (PUUKOI;

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

[] opueHTanusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHMM JUIsl pelleHus 3anad B olOsactu
OKpY’KaIOIEel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHN
TUISL OKPYKAIOIIEW Cpebl;

] oco3HaHMe TI00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX PelIeHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUH MCCIEAOBAaHUN M IPOEKTOB
¢bu3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

] MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IS TeIbHOCTD;

[ moTpeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM uHcie (QOPMYIHpPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;

[J oco3HaHue Ne(UIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



e [J IIaHHPOBaHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

e [J cTpeMJICHME aHAIM3MPOBATh M BBIBIATH B3aUMOCBSA3M MPUPOJBI, O0OLIecCTBA |
HSKOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e [] OLEHKAa CBOMX JEHUCTBUM C Y4YETOM BIMSHUSA Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBICHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS Il 0000IICHHS U
CpaBHEHHS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMSI B pacCMaTpUBaeMbIX (akTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BEISIBJIATE TIPUYMHHO--CIICZICTBEHHBIE CBSI3M TMPH W3YYEHUH (PHU3UYECKUX SIBICHUA W
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAaHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUUUH;
® CAMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHoW (usnyeckoii 3amaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0o ¢ Yy4ETOM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienoBaTebcKue eiiCTBUS:
® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [[POBOJIUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (U3NUECKUN
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYI0 B XOJI€
UCCIIEIOBaHHS WIIH YKCTIEPUMEHTA;
® CAaMOCTOSTENEHO (OPMYITHPOBATH 000OIIEHNUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, NCCIICOBAHMS,
® [IPOrHO3UPOBATh BO3MOXKHOE MalIbHEHIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PAa3IMYHBIE METOJbl, MHCTPYMEHTHI W 3alpoChl MpPH TOWCKE H OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHGPOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;
© CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAalbHYIO (opMy mpeicTaBieHus HHGOpMALUMM U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpamMMaMi, HHON
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B Xx0/¢ OOCYXIeHHs ydyeOHOTO Marepuasa, pe3ylbTaToB JabopaTOpHBIX pabdoOT u
MIPOEKTOB 33J[aBaTh BOMPOCHI MO CYIIECTBY O0CYK/IaeMON TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COIIOCTABJISATh CBOM CYXACHUS C CYXKJACHHSAMU JPYIMX Y4YaCTHHUKOB JIMAJiora,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

® BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTax;

eIyOJUYHO  MPEACTaBIATh  PE3YJAbTaThl  BBINOJIHEHHOTO  (PU3MYECKOrO  OIBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBHIYAJILHON pabOThI TIpH
pELICHNH KOHKPETHON (PU3UIECKOM MPOOIeMBI;

® IPUHUMATh IL€IM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBATh JCHCTBUS 110 €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BHINOJIHATH CBOIO YacTh palOThI, JIOCTUTAsl KAueCTBEHHOTO pe3ysibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOILIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanmus:

® BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(bu3nUecKrx 3HaHUM;

® OPUEHTUPOBATHCS B PA3JIUYHBIX IOJAXOAaX MNPUHATHSA pelleHUd (MHIAMBUAYAJIBHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

© CAMOCTOSITEJIBHO COCTaBIIATh AJITOPUTM pelieHus (QU3MUECKOW 3alaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U IpeiaraTh I1aH €€ N3MEHEHHUS,

© O0OBSICHATD NMPUUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHsI) Pe3yIbTaTOB JEATEIIbHOCTH, /1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTh (B TOM UHWCIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LUEIH U YCIOBUAIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUU Ha HAYYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pelmeHuu (U3MYeCKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yJlbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

®UCIIONIB30BATh  IMOHATHA: (HU3MYECKHE W XUMUYECKHE SBICHHs, HaOJIIO/IEHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUSI BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

e pa3nuyath sBICHUS (IU(Qy3us, TEIIOBOE NBHUKCHUE YACTUIL[ BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHs, B3aUMOJICHCTBHE TEINl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCHIO BpAILlCHWs, Mepenada IaBJICHUS TBEPABIMU
TEJIaMH, )KUAKOCTSAMH M ra3aMu, aTMOC(EepHOe JTaBJIeHHE, TNIaBaHUE TEJl, IPEBPAILCHUS
MEXaHUYECKOM SHEPruH) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh NPOSBICHUE WM3YUYEHHBIX (DM3MYECKHUX SIBICHHH B OKPYXAIOIIEM MHUpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOPOCTSIMH B JKMBOW W HEXHBOW INPHPOJC, NCHCTBHE CWIBI TPEHHUS B MPUPOAE U
TEXHHKE, BIMSHHE aTMOC(EPHOro JaBJICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® OTIHMCHIBATh M3yYCHHBIE CBOWCTBA TEl W (DU3NYECKHUE SBICHUS, UCIOIB3Yys (U3NUYECKHE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHUs, JaBIICHUE
(TBEpHOro Tenma, >KUAKOCTH, Tra3a), BHITAIKHBAIONIAs CHIA, MEXaHH4YecKas padoTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NYECKUX BEIUYMH, HAXOOUTHh (POPMYIIBL, CBS3BIBAIOIIME AAHHYIO (PHU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YU4EHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys MpaBHiIa
CJIO’KEHUS U1 (B/10JIb O/IHOM mpsimMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (O70Ka), «30JI0TO€ TMPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHHsI MEXaHWYECKOW SHEPTHH, NMPH 3TOM JIaBaTh CIOBECHYIO (hOpPMYyIHPOBKY
3aKOHA M 3aIMCBIBATh €70 MAaTEMaTHUECKOE BBIPAKECHNUE;

® OOBSICHITH (PU3MUECKUE SIBIICHUS, POIIECCH U CBOMCTBA TeJl, B TOM YHCIIE M B KOHTEKCTE
CUTyalllid  TPaKTUKO-OPMEHTHPOBAHHOTO  XapaKTepa:  BBIBIATH  IPUYHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemarh pacuéTHblE 3a7auyd B 1—2 JeWCTBUS, HCHONB3YS 3aKOHBI U (DOPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE Ui DPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUNHBI;



® pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOILIH (PU3NIECKUX METOJOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETUPOBATh MOJYUYCHHBIH PE3ysbTaT, HAXOIUTh OIIMOKH B XOJE
OIbITA, JIENATh BBIBOJIBI I10 €70 PE3yNbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (PU3UUYECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATH X0/ OIbITAa U (POPMYJIUPOBATH BHIBOJIBL;

 BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHMS, BPEMEHHU, Macchl Teia, 00béMa, CUIIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEeIIHOCTH U3MEPEHUH;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTHU OJHOW (U3NYECKON BEIUYMHBI OT APYro ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIbl TPEHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOMHBI, HA KOTOPYIO MOIPYKEHO TEJO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHUJAE TNPEIJIOKCHHBIX TaOMUI[ U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHHs (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWIa TPEHHUs CKOJIBXKEHHUS, [aBJIEHUE BO3/yXa,
BBITJIKMBAIOIAsl CHJIA, JIEHCTBYIOIIAs Ha MOrPYXEHHOE B JKUAKOCTh TEJoO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIMYHHBI;

ecoOMIOaTh MpaBWiIa TEXHUKU Oe3omacHOCTH Mpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLUIIBI JEHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepu30BaTh MPUHILHUIIBI J€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPOM Ha WX ONUCaHUS (B TOM YHWCIE: MOAIIUIHUKH, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKUM TIpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIOJB3Ysl 3HAHUA O CBOWCTBAX (PM3UUECKUX SBICHUNH M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOJIGHHS HOPM DKOJOTMYECKOTO TOBEIEHUS B
OKpYXKarollleH cpere;

® OCYUIECTBIIATh OTOOP HUCTOYHMKOB HHGopManuu B VIHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIMIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

® [ICII0JIb30BATh IIPU BBITOJHEHUM YYEOHBIX 3aJaHUN HAy4HO--IIONYJSPHYIO JINTEpaTypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHBIE KpaTKHWE NMUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB MM y4eOHBIX MCCIICAOBAHHM, IPH ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’KJATh BBICTYIIJICHHE IIPE3ECHTALIUEH;

®[IpU BBIIIOJHEHUU YYEOHBIX MPOEKTOB M HMCCIECJOBAHUN PACHpPENeNsiTh 00S3aHHOCTH B
rpymnie B COOTBETCTBUM C NOCTaBIEHHBIMU 331a4aMH, CIICAUTD 32 BBINOJIHEHUEM IIaHa
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

® 1ICII0JIB30BATh IOHATHS: Macca W pa3MeEpbl MOJEKYJ, TEIIOBOE JBUKEHHUE AaTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTAJIMYECKHE M aMOp(HBIEe Tea,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEprus, TEIJIOBOM ABUTATENb, 3JIEMEHTAPHBIN AJIEKTPUUECKUI 3aps]l, JIEKTPUUECKOe
10Jie, MPOBOJHUKU U JUAIEKTPUKH, MOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
noJe;

e pa3nuyarh sBJIEHHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, TeIlonepeayda, TEIIOBOE
paBHOBECHE, CMauyMBaHUE, KAlWUISPHbIC SBIEHUS, HCIApeHHe, KOHICHCAIMs,
IUTaBJIEHUWE,  KpuUcTalu3auus  (OTBEpAEBaHME),  KHUIEHHME,  TeIJlonepeaaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
UHAYKIMS) TIO ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHN B OKpYXarolleM MHUpE, B
TOM uyucie (U3MYECKHE SBJIEHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KallWJUISIPHBIE SIBJIEHHUST B IPHUPOAE, KpHUCTauIbl B mnpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJSIPHOE CHSIHME, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (PU3NUECKUE SIBICHUS, UCIONB3YsS (hU3HUYECKHe
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSAsS HHEPrus, KOJWUYECTBO TEIIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUlOTa IUIaBJICHUSA, YJAeNbHas TeIioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/1YXa, JIEKTPUUYECKHUN
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpPsHDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yIIeJIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHUU TMPAaBWIBHO TPAKTOBaTh (DHU3MUECKUH CMBICT HCHOJIB3yEeMbIX BEIUYHH,
0003HaYCHHS] ¥ SAMHUIIBI (DU3MUECKUX BEIUYUH, HAXOTUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

® XapaKTepU30BaTh CBOWMCTBA Tell, (U3UYECKUE SIBICHHUS W TIPOIECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOpUH CTPOCHHs BEIIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €0
MaTeMaTUYECKOE BHIPAKEHUE;

® 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIECICTBEHHBIEC CBSI3U,
cTpouth OOBsicHEHHWE M3 |—2 JOTMYECKHMX MLIaroB ¢ OMOpoil Ha 1-2 H3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NICCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THBIC 3amaud B 2—3 JICHCTBHUSA, WCIONB3YysSd 3aKOHBI H (OPMYIIBI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMKChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PEIICHUs 3aJayu,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYYCHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIU (U3UYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OIICHUBATH MPABUILHOCTh TOPSJIKA MPOBEICHUS UCCIICI0BAHMS, I€TIaTh BHIBOIBI;

® [IPOBOJTUTH OIIBITHI 1O HAOTIOACHHUIO (PU3NUYCCKUX SIBIICHUN MM (PU3NICCKUX CBOWCTB TEI
(KanmwIIsipHbIE  SIBJICHMS, 3aBHCHUMOCTH JIaBIIEHUS BO3AyXa OT ero o00béMa,
TEMIEPaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaronie  (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIaAu €€ TIOBEPXHOCTH, OJJICKTpH3alus Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA SJEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIe MPEANOIOXKEHUs, COOUPATH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMyITHUpOBaTH BHIBOJIBI;

® BBINOJIHATh NPSIMbIE U3MEPEHHUS TeMIIepaTypbl, OTHOCUTEIBbHON BJIAXKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSDKEHUS C HCIOJNb30BAaHHEM aHAJOrOBBIX MPUOOPOB U JATYUKOB
GU3MYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl H3MEPEHUN C Yy4E€TOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroMl C
WCITOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOHUKE,
HCCJIEIOBAaHHUE TIOCJIEI0OBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):
MJIAaHUPOBATh UCCIEOBaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH W3MEPEHHUs, CIAEHYs
MPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJIYYCHHON 3aBUCUMOCTU B BUJE
TabNuIl ¥ TpauKOB, IeJaTh BEIBOJBI 10 PE3yIbTaTaM HUCCIIECIOBAHUS;



® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH (yIElbHAs TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0OTa U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHUE BEITUUNHBL;

ecoOmoiaTh TIpaBUJIa TEXHUKH Oe3zomacHocTH mpu pabore ¢ 1aboOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH HAa MX OMUCAaHWA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CUYETYUK SJICKTPUUECKON HSHEpruu,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEeNbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUUYECKUE NPEAOXPAHUTEIH, SJICKTPOMATHHUT, 3JIEKTPOJIBUTATENb IOCTOSHHOTO
TOKa), WCIONb3YyS 3HAHUS O CBOMCTBAaX (PHU3MUECKUX SBICHHA M HEOOXOAUMBIE
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHX IIEeTIEH C TOCIIE0BATENLHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAUYEHUS JIEMEHTOB AIEKTPUUYECKUX LIETICH;

®[IPUBOAMWTH MpPHUMEPHl (HAXOMUTh HH(POpPMAIMIO O TpUMEpax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHnH ¢ OpudopaMu M TEXHUYECKHMMHU YCTPOMCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COONIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollei cpee;

® OCYIIECTBIIATh TOMCK MH(pOpMarmn (pusnyeckoro cogepkanusi B IHTepHETe, HA OCHOBE
UMEIOIIMXCS 3HAHUM M MYyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX WCTOYHHUKOB BBIACISATH
UH(POPMALINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HETOCTOBEPHOM;

® ICTIOJIK30BATh TPW BBHIITOJHEHUH YYEOHBIX 33JaHWUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojaep)KaHus, CIpaBOYHblE MaTepHualbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEeHUs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJCPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HMCCIEeI0BaTEeNIbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHEH;

®IIpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U HUCCIEAOBAaHMM (PU3MUECKUX IPOLECCOB
pacripeneniaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABICHHBIMH 33JaduaMH,
CIICINTH 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konmy oOydenus B 9 kijiacce mpeaMeTHBIE pPe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® ICTIOJIH30BAaTh TOHSTHS: CHCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIEHOCTh MEXaHHMYECKOTO JBWKEHUS, nedopmanus (ynpyras, TiacTudeckas),
TpEeHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IEperpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHl HUCITyCKaHHWsI M IOTJIOIICHUs, anbda-, Oera- U Tamma-
U3JIy4EHUs1, U30TOIIb, SiAEPHAs SHEPIE€THKA;

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHOE JIBUYKEHUE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
Kojie0aTeIbHOE JBMKEHHE (3aTyXaollue M BBIHYXKJICHHbIE KoJeOaHMs), PE30HAaHC,
BOJIHOBOE JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSAMOJIMHEHHOE pacCIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jIokKeHUe
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHENYATOro0 CHEKTpAa W3JIy4EHUs)
[0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (hrU3HUYecKoe SIBICHUE;

® pacro3HaBaTh IPOSIBICHUE U3YyYEHHbIX (U3UUECKUX SIBJICHUN B OKpYy’KarouleMm mupe (B
TOM yHciie (U3NYECKUE SBICHUS B IPUPOAE: MPUIUBBI U OTIMUBBI, ABHKCHHE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(UOIETOBOrO U PEHTIC€HOBCKOIO HW3JIY4YEHHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJauy B y4eOHYIO, BBIICNIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHHUE, MepeMelleHue, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHHUs, CHIA YNPYrOCTH,
CHJIa TSXKECTU, YCKOPEHHE CBOOOJHOIO MAJCHMs, BEC TeJla, UMIYJbC TEJa, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAIbHAS DHEPTUs CKAaTOW NPYKUHBI, KHHETHYECKast
SHEprusi, MOJHas MEXaHWYecKash HSHEeprusi, NepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelb NPEIOMIICHUS
cpezbl), IPU ONUCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOpMyIbI,
CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIMYHWHAMHU, CTPOUTh
rpaUKu U3y4yeHHBIX 3aBUCUMOCTEN (PHU3MUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHMSI M IPOLECCHI, UCHOJIb3Ys 3aKOH
COXpaHEHUs PHEPIHH, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI CYNEPHO3UINH CHII,
IIPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOIO 4YHCEN TMpHU SJAEPHBIX pPEaKIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(GbopMyITHMPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIIEICTBEHHBIE CBS3U,
CTpoUTh OOBsICHEHHWE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2-3 H3y4EHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemarh pacuéTHbIE 3a1a4M (ONMPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHUN), HCIONb3Ys
3aKOHBl M (DOpMyJIbl, CBSI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBUSL 3a/layd 3allUChIBaThb KPATKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTH IIOJIYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIINTh MIPU MOMOLIM (PU3NYECKUX METOJIOB,
UCNONb3Yysl OIMCAaHHWE MCCIENOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBEIEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;

 [I[POBOJIUTH OIBITHI 110 HAOIIOCHUIO (PU3UUECKUX SABICHUNA WM (PU3HMUECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpAaHEHHUS SHEPTUH, 3aBHUCHUMOCTb
nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHENHOE PacIpOCTpaHEHHE
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO HAO0Opa 000PYAOBaHUS, OIUCHIBATh X0 OIbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIKI;

® [IPOBOJIUTH TPU HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OmpereNnss cpenHee
3HaYCHHE H3MepsSeMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBATh BBIOOP CIIOC00a M3MepeHus (M3MEPHUTEIHLHOTO MPUO0Pa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPAXEHHUS CBETa OT yIja MaJeHUs U
yria OpejJoMJIeHUsl OT yrila Ma/leHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nuecKux BEIMYMH B BHJIE TAOMUI] U rpaduKoB, AeiIaTh BBIBOABI IO pe3yJbTaTaM
UCCJIEJIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMUYMH (CpeiHsAs CKOpPOCThb U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUsS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOIO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON WHCTPYKIMH, BBIYHCISTh 3HAYCHHUE BEITUYWHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pe3yabTaTbl C Y4ETOM 3aJaHHON IOIPEIIHOCTH
U3MEPEHHUI;

ecoOm0laTh NIpaBUJIa TEXHUKM Oe3omacHOcTH Tmpu pabore ¢ 1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUECHHBIX (PU3UUECKUX MOJIEICH: MaTepHalibHas TOUKa,
abCcoMoTHO TBEPJOE TENO, TOYEUHBIH MCTOYHUK CBeTa, Jyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

® XapaKTepU30BaTh MPUHIIMIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha WX oONHMcaHWs (B TOM 4YHCIE: CHHIOMETP, IATYMKH TIOJOKEHUS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YyYEHHBIX TEXHUUYECKHUX YCTPOIICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOCHHUSI M300paKeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOAUTh HWHGOPMALUMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

® OCYUIECTBIIATh MOUCK HHpopManuu ¢uznyeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYs] TMOMCKOBBIA 3ampoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 33JaHUM HAay4YHO--TIONYJSIPHYIO JIUTEPaTypy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHbIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE MHGOPMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPENCTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN MOHATUHHBIN ammapar u3ydaemoro pasziena (U3uKd u
COMPOBOXKAATh BBICTYIUICHHE INpe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3nesnoB u TeM (uu¢posbie)
n/n MPOrpaMMbI Bcero KonrpobHble HpﬁaKanecxne o0pa3oBaTebHbIE
padoTsI padoTsl pecypebt
Pasnes 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAKOLIEr0 MHUpa
1.1 Dusnyeckre BEIUIUHEI 2 Eubmrorexa LIOK
) https://m.edsoo.ru/7f416194
bubnnorexa [IOK
12 Pu3nka - Hayka o npupoze 2 1 https://m.eds00.ru/7f416194
. bubanoreka [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO] TO3HAHHUSI 2 1 https://m.edso0.ru/7f416194
Hroro mo paznmery 6
Pasnea 2. IlepBoHayasbHble CBeleHHS O CTPOEHHMH BelllecTBa
2.1 CrpoeHue BemecTBa 1 Brbmorexa LIOK
) https://m.edsoo.ru/7f416194
29 JIBrKeHMe U B3aMMOJICHCTBHE YaCTHI] 2 1 bubanorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubarorexa [TOK
2.3 ArperaTHble COCTOSTHHSI BEIIeCTBa 2 https://m.edso0.ru/7f416194
Hroro mo paznmery 5
Pa3znen 3. /IBu:keHue u B3auMojeicTBHE TeJl
Bbubnuoreka [IOK
31 Mexarmeckoe ABmKeHNe 3 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.2 Muepuus, macea, nioTHocTs 4 1 https://m.edsoo.ru/7f416194
bubanorexa [IOK
3.3 Crna. Buger o 14 1 2 https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pasnea 4. [laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
a1 Jasnenwne. [lepenaua naBiaeHus TBEPABIMHU 3 Bbubnnorexa [TOK
) TeJaMH, KUAKOCTAMH U Ta3aMH https://m.edsoo.ru/7f416194



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

bubaunoreka [JOK

4.2 Haienie xHAKoCTH > https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
4.3 Atmoceproe rasienme 6 https://m.edso0.ru/7f416194
44 JleiicTBrE JKUIKOCTH U ra3a Ha MOTPYKEHHOE 7 3 Bubmmorexa IIOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro mo paznmery 21
Paznen 5. PadoTa u MomHOCTh. JHEPTrHs
bubanorexa [JOK
51 PaGora i MommocTs 3 . https://m.edsoo.ru/7f416194
bubamoreka [TOK
52 TpocTeie mexaHH3Mb! S 2 https://m.edso0.ru/7f416194
bubamoreka [TOK
53 Mexanueckas oHeprius 4 https://m.edso0.ru/7f416194
Utoro mo pazneny 12
PesepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 12



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

8 KVIACC

KosauyecTBo yacoB JJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
n/n MPOrpaMMBbI Bcero KonrpobHble IpakTuteckue o0pa3oBaTebHbIE
padoThI padoTsI pecype
Paznen 1. TenjioBble iBJIeHUS
1.1 CTpoeHue 1 CBOMCTBA BEIIECTBA 7 buGmuorexa LIOK
' p m https://m.edsoo.ru/7f4181ce
bubaunoreka [JOK
12 Tennosbie mporeccer 21 2 5 https://m.edsoo.ru/7f4181ce

HUroro mo paszaeny 28

Paznea 2. DiieKTpryecKkre 1 MATHUTHBIE SIBJIEHUS

21 DneKTpUUECKUE 3apsaabl. 3apsDKEHHbIE Tea 7 1 Bubmmorexa [IOK
' U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . Bubnuorexa I[JOK
2.2 [TocTOSIHHBIN NMEKTPUICCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
23 MarHuTibie sBIeHHs 6 . https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
24 D7IEKTPOMATHHTHAs HHLYKIHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 37
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 4 14



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

9 KJIACC

KosauyecTBo yacoB JJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
n/n MPOrpaMMBbI Bcero KonrpobHble IpakTuteckue o0pa3oBaTebHbIE
padoThI padoTsI pecype
Paznen 1. Mexanuueckue siBJeHHUS
11 MexaHn4yeckoe IBMXEHHNE U CITOCOOBI €TO 10 1 Bubnuorexa [JOK
' ONMCaHU https://m.edsoo.ru/7f41a4a6
. Bubnuoreka [JOK
12 Bsaumoneticraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubaunorexa [JOK
13 3axomn1 coxpancHus 10 1 2 https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 40

Paznen 2. Mexannueckune KoJe0aHUA U BOJTHBI

Bubnuoreka IJOK
21 Mexamireckie konebais ’ 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
22 Mexanitieckie BOAHbI. 3Byk 8 1 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJI€ M JJIEKTPOMAIrHUTHbLIEC BOJIHBI

31 DJIEKTPOMArHUTHOE TI0JIE U 6 1 Bubmmorexa [IOK
' JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro o pazaeny 6

Pa3nen 4. CBeToBBI€E SIBJEHUSA

41 3aKOHBI PaCIPOCTPAHEHNUS CBETa 6 2 paomrorexa THOK
: pacnpocTp https://m.edsoo.ru/7f41a4a6
Bbubnaunoreka [JOK
4.2 JIuH3p1 1 onTHYECKHE MPHOOPHI 6 2 https://m.edso0.ru/7f41a4a6
Bbubnauoreka [JOK
4.3 Pa3noxeHnue 6e10ro cBeTa B CIIEKTP 3 1 https://m.edso0.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 5. KBaHTOBbBIE SIBJICHUSA



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

Bbubaunoreka [JOK

5.1 Hcnmyckanue ¥ MOTJIOLIEHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
Bubnuorexa I[IOK
52 CTpocrne atomroro s1pa 6 . https://m.edsoo.ru/7f41a4a6
Bbubnuorexa I[IOK
53 FlnepHbie peaxuui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pazgen 6. IloBTOpHUTENBbHO-00001AI0IIMIT MOTYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COEPIKAHMS 9 5 Bubnuorexa [IOK
' Kypca (usuku 3a 7-9 kinacce https://m.edsoo.ru/7f41a4a6
HUroro 1o pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 19



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoauuyecTBo yacoB JNara JJieKTpOHHbIEe HH(POBbIE
i Tema ypoka Beero Konrpoabubie | IIpakTuueckue R— o0pasoBareibHbIE
padoThI padoThI pecypchl
1 ®usuka — Hayka o npupoje. SBnenus 1
TIPUPO/IBI
2 dusnvecKue siBICHUS 1
3 Om3nyecKie BEIHINHBI U UX U3MEPEHHE 1
4 JlabopaTopHnas pabota "OnpeneneHue eHbI 1 1
JIeTICHHSI IITKAITBI H3MEPUTENLHOTO Iprdopa."”
5 Mertoap!l HayyHOTo no3HaHus. OnucaHue 1 bubnuoreka [IOK
(bu3HUeCKUX SIBICHHUH ¢ TIOMOIIBIO MOJeTICH https://m.edsoo.ru/ff09f72a
6 JlabopaTopuas Pa60Ta "I/I31\/["epeHI/Ie 00BEMa 1 1
KHJKOCTH M TBEPJIOTO TeJa.
: A — ) Bubmorexa LIOK
semmecTBa https://m.edsoo.ru/ff09fe0a
8 JIBIDKEHIE YacTHII BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
JlaGoparopnas pabota "OneHka guamerpa
9 aToOMa METOJIOM PSJIOB (C UCTIOIh30BAHUEM 1 1
¢dororpaduii).”
10 ATrperaTHble COCTOSIHHSI BEIIECTBA 1
g | S o | Buorsa 10K
CBEJICHUA O CTPOSHHH BEMIECTBAY https://m.edsoo.ru/ff0a0378
12 MexaHnueckoe ABHKeHHE. PaBHOMepHOE 1 1 Bubnmoreka LIOK
HEpaBHOMEPHOE JIB)KEHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EnunuIel ckopocTn 1 Egg;?ﬁ;i%iggﬁlfmaomc
14 Pacuer nyTu u BpeMeHU ABUKEHUS 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. Macca — Mepa HHEPTHOCTH TeI 1 ﬁﬁsﬁﬁ%ﬁgﬁlffowclo
16 IInotHOCTH BemecTBa. Pacuer macchl u 1 Bbubmmoreka IJOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

o0beMa Tesa o ero IOTHOCTH
JlabopaTopnas pabota «OmnpeneneHne

https://m.edsoo.ru/ff0a0fee

17 ..
IUTOTHOCTH TBEPAOTO TEIa»
18 Pemenne 3amay mo reme "IlnoTtHOCTH Bubnmoreka IIOK
BenrecTsa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapaKTepUCTHUKA B3aUMOJICHCTBUSL
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTopnas pabota «/3yducHue
20 3aBUCHMOCTH PacTsDKEeHUs (eopmMariyum)
MIPYKUHBI OT TPUIIOKECHHON CHIIBI
21 SIBnenue Tarorennsa. Cuia TSHKECTH
CBsI3b M@Ky CUIION TSHKECTH M Maccoi Tea.
22 Bec tema PISI;ICHI/IC 3amadq o teme "Cuia bubamorexa LIOK
" A https://m.edsoo.ru/ff0al778
TSOKECTH
23 Cuna TS)KeCTH Ha IPYTHX ITUIaHeTaxX. Bubnuorexa IIOK
Du3nYeCKHe XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubanoreka [JOK
24 Wsmepenue cui. Jlnnamomer
P A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrojxeHre ABYX CHJI, HalIPaBJIEHHBIX 110 Bubmmorexa [IOK
26 N Z o .
oJtHO# npsiMoit. PaBHOIGHCTBYOIIIAsT CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3aga4 no teme
"PaBHOpe#cTBYIOMmAs CUT"
28 Cuna tpeHus u e€ Buabl. TpeHue B mpupoe bubnunoreka [JOK
U TeXHHKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabota «/3ydueHne
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXEHHUS OT bubnmoreka [JOK
CHJIBI JTaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPHKACAOIIMXCS TOBEPXHOCTEI
30 Pemenue 3amau Ha onpeiencHue
PaBHOJAEHUCTBYIOUIEH CHUJIIBI
Pemenne 3aga4d no remam: «Bec Tenay»
31 «1E ;(bnzeili)e 1/13(())6ea)KCHI/Ie SI(/:IJ'I: «6PIJ'ILI» bubmorexa LIOK
P N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHID»
Kontpomnsnas pabora mo temam:
32 «MexaHu4eckoe TBIKEHUE», «Macca,

IJIOTHOCTBY, «Bec TCIa», «Fpa(bnqecme



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3o0pakeHue crn, «CHIIBI

33 Hasnerne. CiocoOBI yMEHBIICHUS U Bubnmoreka IIOK
VBEJINUCHHUS JaBIICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3za. 3aBUCHMOCTD JaBJICHHUS raza Bubnmoreka IIOK
0T 00bEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBnenus TBEPABIMU TEIAMU, Bbubnanoreka [JOK
KHUKOCTSMH U razamu. 3akoH [lackast https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUKOCTH U T'a3e, BEI3BAHHOEC Bubmuoreka [IOK
IIEACTBUEM CHUIIBIL TAXKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo TeMe «/laBieHue B Bubnmoreka IIOK
JKUJIKOCTH U rase. 3akoH [Tackans» https://m.edsoo.ru/ff0a2826
Bubnmoreka IIOK
38 Coobmarommuecs cocyaw: https://m.edsoo.ru/ff0a2970
39 TuapaBaryeckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopuiHeBON KUAKOCTHBIN
Hacoc
a1 Atmocepa 3eMin 1 IPHIUHBI €€ Bubmmorexa [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
Bubnmoreka IIOK
42 Bec Bo3myxa. ATMocepHOe TaBleHUE https://m.edsoo.ru/ff0azb5a
43 Wzmepenne armocdeproro nasieHus. OnbIT bubmmorexa IIOK
Toppuuemu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO TABJICHUS OT bubnunoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-aneponn. AtMocdepHoe naBieHHe Bubmmorexa [IOK
HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " ATMocepHoe
nasjeHue"
47 JleiicTBHE KHUIKOCTH U ra3a Ha IOTPYKEHHOE Bubmmorexa IIOK
B HUX TeJI0. ApXHMeIOBa CHla https://m.edsoo.ru/ff0a3276
JlaGoparopnast pabota «OrmnpeaeneHue
48 BBITAJIKUBAIOLLEH CUJIBI, IEHCTBYIONIEH Ha BHGH_HOTeKa LOK
https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KHIKOCThY
JlaboparopHras paboTa 1o reme
49 «MccnenoBanre 3aBUCHMOCTH Beca Tena B buGimorexa LIOK

BOJIe OT 00BEMA MTOTPYKECHHOH B )KUIKOCTH

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

YHacTHu TCJ1a»

50 [InaBanue Tei bubmorexa LHOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOIKA 1
ompeneneHne e€ rpy30noIpEMHOCTH"
o | Lo e e B LOK
yA0B. BO3AY Nl https://m.eds00.ru/ff0a3654
TBEPIBIX TEJ, KHUIKOCTEH U Ta30B»
53 KonrponbHas padora o teme «JlaBieHne
TBEPBIX TEJ, KHUIKOCTEH U T'a30B»
Bubnmoreka IIOK
>4 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82
Bubnnoreka IIOK
5 Mouocts. EARHHIE MoLHOCTH https://m.edsoo.ru/ff0a3f82
JlabopaTopHnas pabota "Onpenenenue
56 paboTHI CHIIBI TPSHUS TIPH PAaBHOMEPHOM
JBIDKEHUH TeJa 10 TOPU30HTAIEHON
MIOBEPXHOCTHU."
57 IIpoctbie Mexanu3mel. Peruar. PaBHOBecue
CHWJI Ha pblyare
| e G B 10K
paroprias p A https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS PhIYaray
59 Pemrenre 3a1a4 1o teme «Y CIOBHS butnuoreka IIOK
paBHOBECHSI pbIyaray https://m.edsoo.ru/ff0a48a6
KoaddrmuenT mone3Horo aedcTBHS
60 MexaHnu3Mma. JlaboparopHas paboTa
«3mepenne KIIJ] HaKTOHHOM MIIOCKOCTH»
61 Pemenue 3ama4 no Teme "PaboTta, MOIITHOCTD, Bbubnunoreka [JOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunernueckas u Bubmmorexa IIOK
MOTEHIHATbHAS SHEPTHsI https://m.edsoo.ru/ff0a4252
63 [IpeBparenue ogHOTO BUa MEXaHUIECKOM
SHEPIUU B IPYIOM.
64 3aKOH COXpaHECHUS MEXaHUIECKON SHEPTHH bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a4360
65 KonrposnbHas padora no teme «Pabora n



https://m.edsoo.ru/ff0a3a96
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MOIIIHOCTb. DHEPTHUsI»

66 PeseprHsIii ypok. Pabora ¢ Tekcramu o 1 Bubmorexa [IOK
TeMme "MexaHn4eckoe aBrKeHne" https://m.edsoo.ru/ff0adee6
51 rewe “Masnemme roépss ren sntocrei ) Butmiores LIOK
" pA e https://m.edsoo.ru/ff0a4ffe
razoB
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
68 n n 1
teme "Pabora. MomHocTb. DHEprus
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 12
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8 KVIACC

KoandecTBo yacoB

DJjeKTpoHHbIe HUGpPOBbHIE

Ne Tema ypoka K 1T Aara oOpa3oBaTebHbIC
/i yp Beero OHTPOJILHbIE paKTH4YecKue W3yueHus P
padoThI padoThI pecypcsbl
L | o e o 1 B 10K
p https://m.edsoo.ru/ff0a5256
TIOTBEPIKICHHS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Mopenu TBEpIOTO, KUAKOTO U 1 bubamoreka [TOK
ra3000pa3HOro COCTOSHUIT BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsCHEHHE CBOHCTB TBEPIOTO, YKUIKOTO 1
4 ra3000pa3HOTO COCTOSHUMA BEIIeCTBa Ha 1
OCHOBE ITOJIOKEHUH MOJICKYIISIPHO-
KHUHETUYECKOI Teopuu
bubaroreka [TOK
5 Kpucranmndeckue u amopQHbBIe Tena 1 https://m.edso0.ru/f0a5800
6 CMauMBaHUe U KaHUISIPHOCTb. 1 bubnuorexa IIOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacuiupeHUe U CIKaTHE 1 bubmmorexa LHOK
pactump https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TeMIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JBIKEHHS YACTHUI]
9 Brytpennss sHeprus. CriocoOsl H3MEHEHUS 1 Bubmmorexa [IOK
BHYTpPEHHEH dHEpPruu https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Buaei Tenonepenasn ! https://m.edsoo.ru/ff0a6412
11 KonnuecTBo TemioTel. Y aenbHas 1 Bubnuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
12 YpaBHeHue Termooro Oanranca. TemmoooMeH 1 Bbubmorexa [IOK
U TEIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
13 rema renmodowena npn owermmsan 1 ) ubmotera LIOK
. Ha ip " https://m.edsoo.ru/ff0a6a98
XOJIOZAHOM U TOpsTYei BOJIBI
Pacyer xonmuuecTBa TEIIIOTHI, HEOOXOJUMOTO
14 JUIsl HArpEeBaHUS TeJa U BBIAEISIEMOT0 UM IIPH 1

OXJIAXKACHU U



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
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15 JlabopatopHas padota "Onpenenexue bubanorexa [JOK
YIENBHOHN TEMIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
16 OHeprust TOIUINBA. Y IeNbHAS TEIIoTa Bbubnnorexa [JOK
CTOpaHust https://m.edsoo.ru/ff0a7b5a
" " Bbubnnorexa [JOK
17 KonTtpomsHas pabora "KommdecTBo TeIIoTH https://m.eds00.ru/f0a65c0
18 II}H;::;}LTHI;&LTI;);?B;HH;LHas{ TeIioTa bubmmorexa [IOK
P e https://m.edsoo.ru/ff0a71d2
TUTaBJICHHAS
19 JlabopatopHas pabota "OmnpenenecHue bubnuorexa [TOK
YIENBHOMN TEMIOTHI ITaBJIeH s J1ba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHre U KOHACHCAIIHS. bubaroreka [JOK
Hcnapenie https://m.edsoo.ru/ff0a740c
21 JlabopatopHas pabota "VccnenoBanue
mpoLecca ucnapeHus."
Kunenue. Y nenpHas temnora
22 mapooOpa3oBaHUs M KOHACHCAIIHH. bubaroreka [TOK
3aBUCHMOCTH TEMIIEPATyphl KUIIEHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBICHHS
25 “Onpencaenme omocuremmon smusoom ubmmotera LIOK
pen . https://m.edsoo.ru/ff0a7628
BO3IyXa
IIpuHIUIB pabOTHI TEIUIOBBIX JIBUTATENEH.
24 [TapoBast TypOuHa. J[Buraresnb BHyTpEHHETO
CropaHus
KIIJI TerutoBoro apuratesns. TemioBsie bubanorexa [JOK
25 o .
JIBUTATEJU M 3alIUTa OKPYKAFOIIECH CPeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUS W MPEBPAIlCHHS YHEPTUN
B TEIUIOBBIX IPOIIECCcax
21 "Tenmosme smaesum, menonme arperarmns ubmotera LIOK
N ‘,, P https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BeIlIeCTBa
28 monemun. Howemenme arperam cocrom Bubmorera LIOK
o p https://m.edsoo.ru/ff0a86ae
BEIlleCTBa
29 Onekrpu3anus Ten. J[Ba poaa aJMeKTpUIecKux
3apsAaoB
30 JlabopatopHas paboTa "DieKTpHU3anus Tei



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

UHAYKIMEH U IPU CONPUKOCHOBEHUN"
B3anmopelicTBre 3apspKeHHBIX Tell. 3aKOH

Bbubnnorexa [JOK

31 Kymona https://m.edsoo.ru/ff0a87e4
P -+ “PHHI . https://m.edsoo.ru/ff0a8ala
CYTICPIIO3UIINH HIIEKTPUICCKUX TTOJIEH
33 Hocurenu anexTpudeckux 3apsaoB.
OnemeHTapHbIH 3apsaa. CTpoeHue aToMa
34 IIpoBOAHUKY U AUAIEKTPUKU. 3aKOH bubanorexa [JOK
COXpaHEHHsI IIMEKTPHICCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3a1ay Ha NpUMEHEHUE CBONCTB bubamoreka [TOK
INEKTPUYECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
36 canelé?;gg;ﬁii Tﬂogégigl?lil:lﬂaigiT HIECKOTO bubmorexa [IOK
TZE; ‘ P https://m.edsoo.ru/ff0a95a4
37 JIeHCTBUS SJICKTPHUECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
38 DNEeKTPUUECKHU TOK B METaJlIax, >KUIKOCTSIX bubanoreka [JOK
U rasax https://m.edso00.ru/ff0a9838
39 DJeKTpudecKas Ierb 1 e€ COCTaBHBIC YaCTH
40 Cua Toka. JJaboparopHas pabora Bubmmorexa [IOK
"U3MepeHune U peryaupoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
g | oo s B B 10K
paTopHas p ,,p https://m.edsoo.ru/ff0a%e14
peryIUpOBaHHE HANIPSKEHUS
42 ConpoTuBjeHHE IPOBOIHIUKA. Y IETHHOE bubanorexa [JOK
COIPOTHBIICHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBUCHMOCTh
3JIEKTPUYECKOTO COITPOTUBIICHUS ITPOBOTHUKA bubanorexa [JOK
43 .
OT €ro JJIMHEL, IUIOMIA/IH MTOMEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus U Marepuaia”
44 3aBHCUMOCTb CHUJIBI TOKA OT HAIIPSDKEHUS. bubanorexa [JOK
3akon Oma Jutst yuacTka [erH https://m.edsoo.ru/ff0aad44a
JlabopatopHast padora "VccnenoBanue
3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Bubmmorexa [IOK
45 .
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsiKeHus Ha pesucrope”
46 [ocnenoBarensHOE M MAPAILICIBHOE
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https://m.edsoo.ru/ff0a96b2
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COE/IMHEHUSI IPOBOIHUKOB
Pemenne 3a1a4 Ha OCIEN0BATENLHOE U

a7 MapajieIsHOE COSANHEHNE
JlabopatopHas pabota "IIpoBepka mpasmia
CIIO’KEHUSI HANPSDKEHUN TIPH Bubmmorexa [IOK
48 1 )
TIOCIIEZI0BATEIPHOM COCINHEHHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
o | Do rion Ty monn 1 B 10K
A P P " https://m.edsoo.ru/ff0aadle
COCIITHEHUH PE3HCTOPOB
Pemenue 3ana4 Ha mpuMeHenue 3akona Oma bubanorexa [JOK
50 )
JUTSL Pa3IMYHOTO COCIMHECHUSI TIPOBOJIHMKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTB 3JIEKTPUIECKOTO TOKA. bubnuorexa [IOK
3akon Jxoyis-JleHmna https://m.edsoo.ru/ff0ab124
52 JlabopatopHas pabota "OmnpeneneHue 1 Bubmmorexa [IOK
paboThl ¥ MOIIHOCTH JEKTPUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
53 onexrpaacerolt oneptimt  Gury. Koporioe Bufimmorexa LIOK
P p y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
IToaroToBka K KOHTPOJBHOI paboTe Mo TeMe
54 "DneKkTpudeckue 3apsbl. 3apsHKeHHbBIE Tela bubanorexa [JOK
U ux B3aumoaeicTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
JJIEKTPUYECKUHN TOK"
KonTtponsHas pabora no reme
55 "DnekTpudeckue 3apsabl. 3apsHKeHHbBIE Tela bubanorexa [JOK
U ux B3aumoeicTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
JJIEKTPUYECKUHN TOK"
56 IlocTostHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenoBanue "U3ydyenue nonen Bbubmorexa [IOK
[OCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTtHoe nosie. MaraHutHoe mnoJjie 3eMIIi | bubanorexa [TOK
€ro 3Ha4YeHue U1 )KU3HHA Ha 3eMile https://m.edsoo.ru/ff0acOba
59 g;;g iﬂiﬁiﬁ?ﬁiglﬁﬁgnﬁi noJe bubmorexa LOK
P https://m.edsoo.ru/ff0acld2
KaTYyIIKU C TOKOM
IIprMeHeHHE 3JIEKTPOMAarHUTOB B TEXHHUKE.
60 JlaGopatophast padoTa "M3yuenune necTBus 0.5 bubmmorexa LHOK

MarHUTHOTO TIOJISl Ha MPOBOJTHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

aﬂeKTPOL[BI/IFaTeJ'H) IMOCTOAHHOI'O TOKa.
Hcnons3oBanue I-)JIGKTpO,HBI/IFaTeHeﬁB

61 TEXHHUYECKUX YCTPOWUCTBAX U Ha TPaHCIIOPTE 1 0.5 bubmotexa LIOK
yerp " P pTe. ' https://m.edsoo.ru/ff0ac86¢
Jlabopatopnas padora "KoHcrpyupoBanue n
W3ydYeHHUE PabOTHI AIICKTPOABHUTATENIS"
62 OnsbiTel Dapajest. 3aK0H JEKTPOMAarHUTHON 1
unaykuuu. ITpasuio Jlenna
Onexrporeneparop. CrocoOBI MOTYICHHUS
63 SIEKTPHYECKON SHEPTHH. DICKTPOCTAHIINN 1
Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe 1
"DNeKTpu4uecKue U MarHUTHbIE SIBIEHUA"
65 KonTponbnas pabora o teme 1 bubnuorexa [IOK
"DIeKTpUYECKUE U MATHUTHbBIC SIBICHUS" https://m.edsoo.ru/ff0ach14
66 PezepHslil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [IOK
"TerioBble sBICHUA" https://m.edsoo.ru/ff0acc5e
67 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme 1 Bubmmorexa [IOK
"ITOCTOSIHHBIN AIEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHBIit ypok. Pabota ¢ TekcTamMu 1o Teme 1
"MaruuTHsble ABICHHS"
OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 14
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9 KJIACC

KoandecTBo yacoB

DJieKTpoHHbIe HUGpPOBbHIE

Ne Tema ypoka Konrposnbunie | Ilpakruueckue Aata oOpa3oBare/ibHbIE
n/n Bcero H3y4YeHHUsI
padoThI padoThI pecypchl
1 MexaHun4eckoe IBIKeHne. MarepuaibHas 1
TOYKa
2 Cucrtema orcueta. OTHOCUTEIBLHOCTD 1 bubmuoreka [TOK
MEXaHHYIECKOTO JABHKCHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIIMHENHOE IBUKCHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE TIPSMOIMHEHHOE IBHKCHHE. 1
CpenHss 1 MTHOBEHHAs! CKOPOCTb
5 IIpsiMosinHENHOE PaBHOYCKOPEHHOE 1 Bubmmorexa [IOK
JIBIDKCHHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHU. [ paduk 1
CKOPOCTH
7 Jexopema rers npn pasmoyexapenon ) ) ubmorexa LIOK
JIBHOKCHHH 110 HAKJIOHHOM TJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Co6omuoe magenue tei. OnsiTel ['anunes 1
O Tepnon aneroms oopamenm. Moo ) Bubmiorexa LIOK
JII0Bas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 IleHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 IlepBeiii 3axon HeroToHa. Bextop cuibl 1 Egg;lflﬁzigg_ﬁ/fmae 612
12 Bropoii 3akon Helorona. PaBHonelicTByromas 1 bubanorexa [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetorona. Cynepnosunus cui 1 ESS::I;I/?;ZI;Z(I)_})?’IS/HO%QSZ
14 Pemenne 3a1a4 Ha TPUMEHEHUE 3aKOHOB 1 Bu6mmorexa IIOK
Hetotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 ESS;I;I/(;;éeZZCL)E)QrI:/fanecaZ
16 Pemenue 3anau no teme «Cuiia ynpyrocTu 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

17 JlabopatopHas padota «OnpeneneHue bubanorexa [JOK

KECTKOCTH TIPYKHUHBD) https://m.edsoo.ru/ff0aee28
Bbubnnorexa [JOK

18 Cua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuiia TPEHHUS bubmorexa LOK

A P https://m.edsoo.ru/ff0afa26

20 JlabopatopHas padota "Onpenenexue bubanorexa [JOK
K03 HUIIMeHTa TPSHUS CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3anau no teme "3akonsl HproToHA. bubanoreka [JOK
Cuna ynpyroctu. Cuia Tperus” https://m.edsoo.ru/ff0afb8e
JlabopatopHnas pabota "VccnenoBanue

22 3aBUCHMOCTH CHJIBI TPEHUSI CKOJILKEHHS OT
CHJIBI HOPMAJILHOT'O IaBJICHHUS."

23 Cunia TSDKECTU M 3aKOH BCEMUPHOTO Bubmmorexa [IOK
TATOTEHHS. Y CKOPEHUE CBOOOIHOIO MaACHUsI https://m.edsoo.ru/ff0af044

24 Pemenne 3anad mo teme "Cua TSHKECTH U bubnnorexa [JOK
3aKOH BCEMUPHOT'O TATOTCHUs" https://m.edsoo.ru/ff0af5f8

o5 IlepBas xocMuueckas ckopocTs. HeBecomocTh Bbubnuorexa [IOK
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHONW TOUYKH.

26 AbcomoTtHo TBEPOE Teno. PaBHoBecHe Bubnmorexa [IOK
TBEPIIOTO TeJa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHHs

27 MowmeHT cuibl. LeHTp TshxecTn

28 Pemrenne 3amay mo teme "MOMEHT CUJIBL. bubarorexa [JOK
entp Tsoxectn" https://m.edsoo.ru/ff0b02b4

20 "Mexammaccros smmeenme. Bramoneiormne BuGmorexa LIOK
ren" A ’ A https://m.edsoo.ru/ff0b0408

30 F&:Eiﬁiiiif: 6(;21(2?{1:: M§33HMO eiictBue bubmmorexa [I0K
e A ‘ A https://m.edsoo.ru/ffOb06ec

3 coupamennn mumyamen. Yapsroe nneynpyros Bubmorexa [OK

P . yibea. Smpy yrpyr https://m.edsoo.ru/ffOb07fa
B3auMoO/ieiicTBUE

32 Pemenne 3anau no teme "3akoH COXpaHEHUs bubanorexa [JOK
umIyJbca' https://m.edsoo.ru/ff0b096¢

33 MexaHunueckast paboTa 1 MOLIHOCTb bubanorexa [JOK
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https://m.edsoo.ru/ff0afb8e
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PaboTa cuibl TSKECTH, CHITBI YIPYTOCTH H

https://m.edsoo.ru/ffOb0a84
Bbubnnorexa [JOK

34 CHJIBI TPEHHSI ! https://m.edsoo.ru/ff0b0db8
JlabopatopHas paboTa «OmnpeneneHne padoTsI
35 CHWIIBI TPEHUS TIPH PABHOMEPHOM ABIKCHHUN 1
Tela 10 TOPU30HTATBHON OBEPXHOCTH»
36 CBs13b oHepruu u padotsl. [loreHnmansHas 1
SHEprust
37 Kunernueckas sneprus. Teopema o 1 bubanorexa [JOK
KHHETHYECKOH YHEPTUH https://m.edsoo.ru/ff0b0c32
38 3aKoH COXpaHEHUS YHEPTHH B MEXaHHUKE 1
39 JlabopatopHas paboTa «/3y4eHne 3aK0HA 1 Bubmmorexa [IOK
COXpaHEHHUS SHEPTHN https://m.edsoo.ru/ffOb12fe
40 KonrposbHas pabota "3akoHbI COXpaHeHUs" 1
a1 KomnebarensHoe IBMKEHNE U €TO 1 bubamoreka [TOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojeOaHus. BEIHYKICHHBIC 1 bubamoreka [TOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaTteMaTHueCKuil ¥ NPYKUHHBII MasTHUKH 1
44 JHI:SI/(I)(I));;(;(I:)}JIIZ%Eig;T(?T(f(zz?;gclsz(I)/IcI[I;)yncHHm 1 bubmmorexa [IOK
1 MaCCH! Fpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparueHne 3HEPrUu IPU MEXAHUIECKUX 1
KOJIeOaHUIX
46 acrormin nepnoms oreBami pymamoro ) Bubmiorexa LIOK
MASTHIKAY https://m.edsoo.ru/ff0blaec
41 nesmmenmoent nopora xosegmmi s ) BuGmorexa L1OK
MOJBEIICHHOTO K HUTH, OT MacChl rpy3a» ’ hitps://m.edsoo.ru/ff0b197a
8 oxammconn soan. Mpotommme ) BuGmorexa LIOK
HoTIepeuHbie BOTHBI https://m.edsoo.ru/ff0b21fe
49 MexaHuueckue BOJIHBI B TBEPJIOM Telle. 1
CeiicMruecKue BOJHBI"
50 3Byk. PacnipocTpaHenne n oTpakeHHe 3ByKa 1
51 Ypok-uccaenosaunue "HadmoneHne 1



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3aBHCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
I'pomMKoOCTh 3ByKa 1 BBICOTA TOHA.

52 z
AKyCTHYECKHI pe30HaHC
53 Ypok-koH(pepeHius "YIpTpa3ByK 1 Bubmmorexa [IOK
HUH(Pa3BYK B IPHPOJIE U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe bubanorexa [JOK
"MexaHuuecKue KoJeOaHHs 1 BOIHbI" https://m.edsoo.ru/ff0b25f0
55 KonrponbsHas pabota 1o teme
"MexaHuuecKre KojaeOaHus 1 BOJIHBI"
56 DEeKTPOMarHUTHOE MOJeE. Bubmmorexa [IOK
DJIeKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBO¥CTBA 3JIEKTPOMArHUTHBIX BOJIH
58 ;i?;;?;iﬁiﬂf B(L)Iigajlzlacnonbsolsaﬂne bubmmorexa [IOK
P ' . " https://m.edsoo.ru/ffOb2fe6
JJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H
o | Mo pbon Ty i BuSorea 0K
P " . https://m.edsoo.ru/ffOb2c6c
MOOWIILHOTO Tese(hoHa
60 Pemenve 3a1au Ha onpeieIeHIE YaCTOTHI 1
JUTMHBI 3JICKTPOMAarHUTHOH BOJIHBI
61 DJIeKTpOMAarHUTHas MPUPOJA CBETA. Bubmmoreka [IOK
CkopocTb cBeta. BoiHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
G paenpoctpanenme caors. Jumwemn Cona Butmiorexa LIOK
pactpoctp ’ H https://m.edso0o.ru/ff0b3658
JlyHbl
o | ommommmema oo S e BuSorsa 10K
a P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 IIpenomienune cBera. 3aKOH MPEITOMICHHS Bu6mmorexa IIOK
cBera https://m.edsoo.ru/ffOb3aea
G5 Honomsonarine noamoro mympenmerd uGmorexa L1OK
TP https://m.edsoo.ru/ff0b3c5¢c
OTpa)XeHHsI B ONTHYECKUX CBETOBOJIAX
JlabopaTophast pabota "Uzyuenue
66 XapaKTEePUCTHK M300pakeHus IpeMeTa B
IUIOCKOM 3epkaie."
67 JlabopatopHast padora "HccnenoBanue

3aBUCHUMOCTH YyTJia OPCJIOMIICHHUA CBETOBOI'O



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c

Jy4a OT yIJia NnajieHus Ha TpaHule "BO3IyX-
creximo""

68 Jlum3el. OnTHYecKas CHja JTMH3HI bubmorexa [IOK
https://m.edsoo.ru/ff0b3f2c
69 IToctpoenne n300pakeHU B IMH3AX Egggiﬁéelaz&?’ﬁ/fmb 4443
70 mopuenmit ¢ nowonisio cobmpmoe Bubuorexa LIOK
e https://m.edsoo.ru/ffOc0a7e
1L oxyenor paceromun  mmsacexor cus ubmotera LIOK
cobmparomeii MH3b" https://m.edsoo.ru/ff0b4206
72 I'na3 xak onTHuyeckas cuctema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kordepenmus "edekrsr 3perns. Kak
COXpaHUTh 3peHue"
74 Thotom. Caomeni cnextpamns uséron. ubmorexa LIOK
Jlucriepeus creta https://m.edsoo.ru/ff0cOf4c
75 BonHoBbIE CBOCTBA CBETa: AUCHEpCHs,
uHTepdepeHLus U Tudpaxiys
76 KonTtponsHas pabora no reme "CpeToBbie Bubnnorexa [IOK
siBIICHHS" https://m.edsoo.ru/ff0cOe2a
77 OmnriTel Pesepdopna v nmanerapaas Moaens Bubmmorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IMocrynater bopa. Mogens aroma bopa
79 HcnyckaHue 1 TOTJIOICHNE CBETa aTOMOM. Bubnnorexa [IOK
Kgautsl. JInneityareie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 HaburoieHne CrieKTpOB UCITyCKaHUS Etl/tlggl;ll?r:éeﬁscl)lo?}:/ffOClSSO
81 PannoakTHBHOCTE U €€ BUIBI Eubmzorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. Hyknonnas Bbubmorexa [IOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIC peBpaineHust. F30Tomb BH6H,HOTeKa LOK
https://m.edsoo.ru/ff0clal4
84 Pemenne 3amau o reme: "PagnoakTuBHBIE Bbubnnorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0c0f4c
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npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 [lepuox nomypacnana

86 JlaGopatophas padota "M3mepeHue bubanorexa [JOK
PaIMOaKTHBHOTO (oHa." https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyy. 3aKOHBI COXpPaHEHUS bubanorexa [JOK
3apsIIOBOTO M MAacCOBOTO YHCEN https://m.edsoo.ru/ffOc1c58

88 OHeprust cB3U aTOMHBIX sifep. CBs3b MacCH Bubmmorexa [IOK
Y QHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anau no teme "Anepusie peakuun"

9 Peaxiuu cuHTe3a U IENEHUS A1Iep. Bbu6nuorexa [IOK
Ucrounnku suHeprun ColHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
JlabopatopHas pabota "2. MccinenoBanue

91 TPEKOB: U3MEPEHUE YHEPTHH YaCTULBI 110
TOpMO3HOMY TyTH (110 poTorpadusim).”

[MoaroToBKa K KOHTPOJIBHOU paboTe Mo TeMe

92 "DeKTpOMarHuTHOE TOJIE. bubanorexa [JOK
DJIeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIieHus"

KonrponbHas pabota 1o teme

93 "NeKTpOMarHuTHOE MOJIE.
DNeKTpOMAarHUTHbBIE BOJHBI. KBaHTOBBIE
siBIieHus"

94 IToBTOpenue, obobmenue. JlaboparopHsie Bubmmoreka [IOK
paboThl o Kypcey "B3aumoseiicteue Ten" https://m.edsoo.ru/ff0c245a

95 patwemmann xaecTaena sas o e Batimiorexa LIOK
}? o A https://m.edsoo.ru/ff0c2572

TermnoBble MPOLECCHI

96 H;:;?TII);}I[; il’ Efw?fcﬁ:::ﬁze;; e:!I: E1:'10 TeMe bubmorexa LOK

8 . n https://m.edsoo.ru/ff0c2a22
KIIJI TeryioBeIX ABUraTesien

97 patwommam n xaceTmema sas o e BuGmorexa LIOK

" e https://m.edsoo.ru/ff0c2b30
KII anekTpoycTaHOBOK

98 IToBTOpenue, o6obmenue. JlaboparopHsie Bu6mmorexa IIOK
paboTsl o Kypcy "CBeTOBbIE sBIEHHUS" https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu bubanorexa [JOK
1o TeMe "3aKoHbI COXpPaHEHUs B MeXaHuKe'" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, obo6mIeHue. PaboTa ¢ Tekctamu bubanoreka [JOK
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o teMme "KoneGanus u Boaub!"
IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu

https://m.edsoo.ru/ff0c2e82
Bbubnnorexa [JOK

101 o TeMe "CBeToBbI€ BICHUS" 1 https://m.edsoo.ru/ff0c3044
IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu
102 N " 1
no reme "KBaHToBast u siqepHas Gpu3nka
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 19



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA
» dusuka, 7 xnacc/ [epeimkun .M., UBanoB A.U., AKiinoHepHOE 00111€CTBO
«M3parenscTBO «lIpocBemenue»
» ®usuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00I1IECTBO
«M3parenscTBO «lIpocBemenue»
» ®usuka, 9 xnacc/ [epemkun .M., I'yrhuk E.M., BanoB A.U., [TerpoBa M.A.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
®dusuka 7-9 knaccel Pabouas nmporpamma k muaun YMK U. M. Tlepeimkuna, E. M. I'yTHEK,
A. W. UBanoBa / E. M. I'yrauk, M. A. [lerposa, O. A. UepHukoBa. — Mockaa :
[Ipocsemenue, 2021. —

Mapon A.E. ®usuka. 7 kiacc: yaueOHo-MeToanueckoe mocooue / A.E. Mapon, E.A. MapoH.
— 7-e m31., ctepeornrt. — M.: JIpoda, 2021. — 123, (5) c.: wr. ISBN 5-7107-8896-1

Mapon A.E. ®usuka. 8 kiacc: yuebHo-MeToaudeckoe mocooue / A.E. Mapon, E.A. Mapos.
— 8-e u3n., crepeorurt. — M.: [Ipoda, 2021. — 125, (3) c.: mur. ISBN 978-5-358-07438-5

Mapon A.E. ®usuka. 9 kiacc: yueoHo-meroaudeckoe nmocooue / A.E. Mapon, E.A. Mapon.
— 6-e m31., crepeorur. — M.: JIpoda, 2021. — 127, (1) c.: wr. ISBN 978-5-358-04132-5

8.Mapon A.E. COopHUK KaueCTBEHHBIX 3aa4 1o (usuke: ans 7-9 ki1. odmeoOpas3oar.
yupexaenuii / A.E. Mapon, E.A. Mapon. _ M.: IIpocsemienue, 2021. — 239 c.: un. — ISBN
5-09-014814-7

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
https://m.edsoo.ru/

https://uchi.ru/
http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru/

DT UC Mos mkona https://myschool.edu.ru/ ;

OBOPYJOBAHUME HEHTPA «TOYKA POCTA»

O6opynoBaHue Ui JEMOHCTPAIIMOHHBIX OIBITOB
O06opynoBanue 115 1a00paTOPHBIX PadOT U YUCHHUECKHX OIMBITOB
(na 6a3e xommiekToB OI'D)


https://m.edsoo.ru/
https://uchi.ru/
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		2024-09-02T17:06:03+0400
	00e33d76b049fafa13
	Сторожкова Надежда Николаевна




