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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenoxaBanust yue6Horo npenmera «Ousnkay.

ConepxaHne TporpaMMbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHHUE
CCTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArONIUXCSI W OpPTaHU3AHNI0 H3YYCHUS
Gbu3NKN Ha NESITeIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIEro 00pa3oBaHusl.

[Tporpamma mo gu3uke ycTaHaBIMBAET paclpeneieHne yaeOHOro MaTepuana
1o rojaM o0yueHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCHl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, ITOCKOJIBKY (U3MUYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XUMHEH, Ouoyioruedd, acTtpoHOMuUer U (HU3NUYECKOU
reorpaduel, BHOCHUT BKJaJd B €CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
IpeNIOoCTaBIsieT HauboJee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MYECKOro OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA VIS TIOJYYCHUSI BBIBOJIOB.

[enmn wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
omnpeneneHsl B Konrenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).
Heau uzyyenus pusnku:

NpUOOpPETeHNE HWHTEpeca W CTPEMIICHHS OOyYalomuxcsi K HaydHOMY
W3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HaHMs U (hOPMHPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIBbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHUE MPEICTABICHUNH O POJIXM (PU3UKK Il pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHM O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITECIFHOCTH, CBSI3aHHOW C (DM3UKOM, TIOJTOTOBKA K
JajgbHeHIIeMy OOyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIINUX 3a4a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKMX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPUOOPETEHNUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TOJYUYCHHBIX 3HAHHH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCTIOJTb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUSA M BBIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(poOpMalen (HU3NIECKOTO COJECpIKAHMS,
BKJTItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE NH(POPMAITUH;

3HaKOMCTBO €O c(hepamu mpoecCHOHATBEHOMN MEeATeTLHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/leN0), B 8
Kki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJel0).



[Ipennaraemplii B mporpamMme mo (u3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, TpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IapPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUPA.

dusnka — Hayka o mnpupone. SABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuyuH. Puznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTEMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHay4YHBIII METOJl NMO3HAaHWA: HAOIIOJEHUE, INOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HabmrogaemMoro saBieHus. Onucanne (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHW4YecKHue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. dusuyeckue nMpuOOPHI U MpoIeaypa MPSIMbIX U3MEPEHU aHATIOTOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue EeHbl eIEeHUs MIKaIbl U3MEPUTEIBHOr0 mpubdopa.

N3mepenue paccTosiHui.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

OnpeneneHre pa3MepoB MajbiX Tell.

N3mepenue temmepaTypbl NMpU TMOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTYuKa TeMIEpaTyphbl.
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6. IlpoBeneHue ucciienoBaHUs MO NPOBEPKE THIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOro TOPU30HTAIbHO, TeM OoJblle, YeM OOJbIlle BhICOTa
ycCKa.

Pa3znea 2. IlepBoHayasibHbIe CBEICHUA 0 CTPOCHUM BelllecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBs3b CKOPOCTH JBMXKEHHUSI YacTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HalGmronenune OpOyHOBCKOTO JIBH>KECHHUS.



2. Ha6monenue nuddysum.
3. HaGmronenue  siBneHUM,  OOBSACHSIONMIUXCA  NPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadumii).

2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepnuu. 3aKOH WHEpUHMHU. B3anMoneicTBuEe Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIA
TsokecTd. Cuiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CHWJI, HaNpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTBytomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.

Habmronenue siBeHus: HHEPIUU.

Habnronenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEJL.

CpaBHeHUE MaccC 10 B3aUMOJACHCTBUIO TEN.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOI.

./Iaﬁopamopubze pabomul u onvimeol.

1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHus (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIbXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB..

S



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.
Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO JaBICHUS.

o0k wn

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu

T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU

OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BoJIe OT 00bEMa MOrpykEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJbI, JEWUCTBYIOIIEH Ha  TEJO,

NOTPYKEHHOE B )KUJIKOCTD.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKUJKOCTH, OT MaccChl Tea.

4. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKH U
onpeaeneHue e€ rpy30noabEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yca0BUN PAaBHOBECHS phlUara.
3. Uzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DJHEPTUU.
8 KUIACC

Pasnen 6. TenioBble sIBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, >XKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopgusie Tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.
CmauuBaHKe U KallWUISIPHBIE SBJICHUS. TEIIOBOE pacIIuPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBH)KEHHS
yactull. BHyTpeHHsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpTuu:
Teronepeaaya U COBEpLICHUE paboTHI. Bunsl TeIUIonepeayn:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemioTel. YenabHas TEIJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBiaenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
ITapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenuwe. YaenpHas Ttemnora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXa.

OHeprus TOILIMBA. Y JeNIbHAs TEIUIOTA CTOPaHUs.

[Ipunnuner pabotel TemnoBbix aurareneir KIIJ[ TemioBoro asuraresns.
TennoBple ABUTaTENM U 3aIATA OKPYKAOIIEN CPEIbI.

3aKOH COXPAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmtoneHue 6pOyHOBCKOTO JBUKEHMSL.



Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Tel.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEUTHUMHU CHUIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HabOmroieHue KumeHwusl.

12. HabOmroieHre mocTosTHCTBA TeMIIepaTyphl IIPH TIJIaBICHUH.

13. Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJIIPHOTO TPUTSKEHHUS.

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM WJIK caxapa.

3. OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.
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4. OmnpeneneHue AaBJICHHS BO3AyXa B OJUTOHE MITIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JaBJICHUS BO3[IyXa OT €ro

00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka rumore3sbl TMHEHHON 3aBUCUMOCTHU JJIUHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGmionenune w3MeHEHUsT BHYTPEHHEW OHEPrHMHM Tella B PE3ysbTare
TEerIonepeaur U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBieHUS TeIJI00OOMEHAa NPU CMENIMBAHUU XOJOJAHOM H

ropsiueu BOJIBI.

9. OmnpezneneHue KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MOpH

TEMJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

10. OnpenienieHne yaeabHOM TEIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca ucrapeHus.

12. OnpeienIeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

13. OnpeneneHue yaeabHON TEMIOThI IJIABJICHHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba poja snekTpudeckux 3apsaaoB. BzaumoperncTtBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKY Y TUSIICKTPUKHU.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M cTOYHUKH MOCTOSIHHOT'O TOKA.
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9. JleucCTBHs SJIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B KUJKOCTH.

11. I'a30BBIN pas3ps.

12. I3MepeHue CUiibl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIEKTPUUECKOr0 HAIPSKEHUS BOJIBTMETPOM.

14. Peoctar u MarasvH CONPOTUBIICHUMN.

15. B3anmoielicTBrE OCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOYKHOCTU Pa3/IeJICHUS ITOJFOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM M MarHura OT CHJIbl TOKa W HalpaBJICHUs TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTesibHOM YCTAHOBKH.

21.O0bITBl IO MCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO
TOKa.
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Pa3gena 8. Mexannueckue siBJCHHUA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBxkeHne. HepaBHomepHoe npsiMmosiHelHOe JBrkeHue. CpenHsisi U MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE nBHXKEHME MO OKpykHOCTU. Ilepmon u vacrora oOpaiueHus.
JlnneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepsoiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tpetuii 3akoH HproToHa.
[IpuHIMN Cynepno3unyu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTECHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTe 1 neperpysku.

PaBHOBecue matepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaiieHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbc tena. 3meHenne umnylibca. UMIynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, yIPYrocCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIInampHasT YJHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaOnroneHne MexaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIBHO PAa3HBIX Tl

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue padOTBl CHJIBI YNPYroCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHne 3aKkoHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE
IONepeYHble BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWil Tel IIOA AEHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOThl M NEpUoJa KoieOaHM MaTeMaTH4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThI U EPHOJIa KOJIeOaHHM MPY>KMHHOTO MasITHUKA.

3. HMccnenoBanue 3aBUCUMOCTH MEPUOIa KOJEOAHUI MOJBEMIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Meproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUoAa KoJeOaHUM rpysa, MOJBEUICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  TepuoAa  KoJebaHui
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MafCHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonuHeiHoe

pacnpoctpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
oTpaxkeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO0 OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MHUKpPOCKOINIa M Teseckona. ['Ja3 kKak onTudeckas cuctema. binM3opykocTs U
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.

Jemoncmpayuu.

[IpsiMmonuHetHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroamnmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Monens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.
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12. [lonmy4yenune 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJIa OTPa)XEHHsI CBETOBOTO Jiydya OT yIJja
IajgcHus.

2. V3ydeHne xapakTEPUCTUK N300PKCHUS MPEIMETA B TUIOCKOM 3EpKajie.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yIJja
[MaJ€HUS Ha TPAHUIIE «BO3YX—CTEKIION.



4. Tlomydenue nu300pakxeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

5. Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIbI COOMparoIei
JIMH3HI.

6. ONBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITEI IO BOCIPHUATHIO IIBETA IPEJAMETOB NMPH UX HAOIIOICHHH Yepes
IIBETOBBIC (PUITHTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHHS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PamnoaktuBHOCTH. Anbda, O6eta- 1 ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmojaenb aroMHoro sapa. HM3orombl.  PaguoakTuBHBIE
npeBpatieHus. [lepuon nonypacnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3b MacChl W SHEPruu. Peakium cuHTE3a U
nenenus snaep. Uctounuku sneprun CostHIA U 3BE3 .

SnepHas sHepreTuka. JleCTBUS pPaguOAKTUBHBIX M3TYYEHUM Ha >KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CnekTpbl U3TyYEHUS U TTOTJIOMICHUS.
CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.
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. Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmnrogeHue CIUIONIHBIX U TMHEHUATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUU YACTULIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOroO (hoHa.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpHUTENHHO-00001IAIONTNIT MOy TIPEIHA3HAYECH JJISl CHCTeMAaTHU3aluN
U 0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipn u3ydeHun AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYUBACTCS AOCTHKEHHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTEeCTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOCHHE HAay4YHBIX METOJIOB HCCIEAOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
ABJICHUS, TPUMEHSAS TMOJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
3a Ccu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYecKUe SIBJICHUS B OKPYKarOLIEl MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUMU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenue (pu3mku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbrare usyuenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarorierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) mnaTpHOTHYECKOIr0 BOCIIMTAHMS:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
bu3nYecKoil HayKH;

— LIECHHOCTHOE OTHOIIEHHNE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

2) rpamJaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXICHUHU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
TOCTIKCHUN (PU3UKH;

— OCO3HaHHE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIOB B JIESITEIbHOCTH
YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUSA:

— BOCHPUSITHE ACTETUUYECKUX KauyeCTB (PU3MYECKOW HAyKHU: €€ TapMOHUYHOTO
ITOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'O NMO3HAHMS:

— OCO3HaHWE IEHHOCTH (U3UYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
II03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMHM, BAXKHEUILEH COCTaBISAIOLIEH
KYJBbTYPBI;

— pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTHU, MHTEpPECa K HCCIEeN0BATEIbCKON
NEATEIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOLUHMOHAJIBHOIO
0J1aronmosIy4ns:

— OCO3HaHWE€ IIeHHOCTH Oe3omacHoro oOpas3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MacHOTO TOBEACHHS Ha
TpaHCIIOpPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— cpOopMHUPOBAHHOCTh HaBBbIKAa pedJeKCHU, MpPU3HAHKWE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYTroro YeJIOBEKa;

6) Tpy10BOrO BOCIIMTAHMS:

— AaKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allid, TOpojJia, Kpas) TEXHOJOTHUYECKON U



COLIMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUYECKOMY U3YUYEHHIO POECCHil, CBA3aAHHBIX C (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUA:

e — OpHEHTalMd Ha NMpUMEHEeHHE (U3MYECKUX 3HAHMW JJIs peuieHHs 3a1ad B
00JaCTH OKpY’Kalollel cpenbl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN JIJI1 OKPYKAIOIIEH CPE.IbI;

e — OCO3HAaHME TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJieM U MyTell ux
peuieHus;

e 8) ajmanTranuM K M3MEHAKINMMCH YCJIOBHAM COLUHAJIBHOM M NPUPOIHOH
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJECHCTBUU IPU BBIIOJHEHUH WCCIECIOBAaHUN U
MPOEKTOB (HU3MYECKON HAMPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
APYTHuX,

e — TIIOBBIIICHHE YPOBHS CBOE€M KOMIIETEHTHOCTM 4Ye€pe3 IPAKTHYECKYIO
NEeATEIbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJINPOBATH
UJICH, TOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — Ooco3HaHHE 1e(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
busuky;

e — IUIAHUPOBAHME CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYI Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHWS NIporpaMMmbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOydvarorierocs 0yayT chopMHpOBaHbI MeTANpPeAMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEILHBIC YHUBEPCAIbHBIC yUCOHBIC CHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHBbIC  JCWCTBUS,  PETYJISATUBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC JICHCTBHSI.

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[eﬁCTBHH

Ba3oBnle Jjorunueckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BEHMIN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaThb W  HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUI pelieHus (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCS B  Pa3IU4HBIX MOAXO0JAaX MPUHATHS  pEUICHUN
(MHOUBUYaJbHOE, NMPUHATHE pPELIEHUS B IpyNIe, NPUHATUE pEIICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath 1jiaH e€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NEeSITeILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHWCJIE B XOJ BBITTOJHEHUS
(GU3UYECKOrO  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenus B 7 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIOJIb30BaTh ~ TOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYrOIIAsA
cuna, nedopmanms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPAaBHOMEpPHOE  JIBUXKEHUE, HWHEpLHUs,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada AaBieHUsT TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, armMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpY’)KaloleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHUS B TPHUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIHMSHUE
aTMOC(EepHOIo JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, AaBliecHHWEe (TBEPAOTrO Teia, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETUYECKass W TMOTEHIHalIbHAs YHEPTHsi), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EIUHMIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecus pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3NUEeCKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JCUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSI0B, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjle (u3nueckue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YeMbIX BEIUYWH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allkisl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUST  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO Yepe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB JJICKTPUYECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKHX HCTOYHUKOB (PU3HYECKOIO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSITUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pematb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHUIUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH Cpeie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DeKTPOHHbIE
Ne HaumenoBaHme pa3jieioB u Kontpoababie | TpakTaueckie (undposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Pa3znen 1. ®dusuka u eé posib B NO3HAHMHU OKPYIKAKOIIEro MUpa
bu6mmoreka [{OK
1.1 ®dusuka - HayKa 0 IPUPoJIe 2
Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VIBHACCKHE BEIAMHBL https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHAaYUYHBIN METO ) 1 bubnnorexa [JOK
' MO3HAHHS https://m.edsoo0.ru/7f416194
Uroro no pazaeny 6

Pa3nes 2. I[leppoHayaibHble CBeeHHS O CTPOEHUH BellecTBA

2.1 CrpoeHue BelecTna 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBi>keHUe U B3auMOIeCTBUE ) bubnmoreka [JOK
YaCTHI BEMIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHbl€ COCTOSIHUS ) 1 bubnuoreka [IOK
BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

3.1

Mexannueckoe OBUXKEHHE

4

Bbubnmuoreka [JOK
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

bu6mmoreka [IOK

32 14 8
HOPIIA, Macca, WIOTHOCTR https://m.edso0.1ru/7f416194
bu6mmoreka [JOK
. .B 11
33 Cra. Bugst cut https://m.edsoo.ru/7f416194
Hroro no paszneny 23

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.1 aBJICHUA TBEPIBIMU TEIIAMH 3 bubmoreia HOK
' A P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHM U Ta3aMH
bubmnoreka [JOK
4.2 4
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 5
TMOCHEpHOE JaBneHHe https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA g bu6mmorexa [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 20
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuoreka [JOK
5.1 Pa6 2
aboTa I MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.2 IT 7
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4
exaHiHeckas SHeprit https://m.eds00.1ru/7f416194
Hroro no pazaeny 13
Pe3epBHOE Bpems 1



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

OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

11




8 KVIACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NPorpamMmbl Bcero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBblie iBJICHUSA
11 CrpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 TennoBslie mpoiiecc 17 2 4
TITOBRIC MPOLECChl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 24
Pa3neu 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DJIEKTPUUYECKUE 3apsiibl.
2.1 3apsKeHHbIC Tella U UX 6 1 bubmorera [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
5 ITocTosTHHBINM ” | 5 bub6mmorexa [JOK
' DIIEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.3 Ma e e 4 1
THITHRIC ABIICHIA https://m.edsoo.ru/7f4181ce
54 DeKTpOMarHuTHas 1 bubnmorexa [JOK
' WH Y KLU https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 34
Pa3znen 3. CBeToBbIE AIBJICHUS
Nctounuku cBeTa.
3.1 5

[Ipenomnenue.



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

3.2 JIun3el. 4 !
Hroro 9
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 63 10

YACOB IIO ITPOTPAMME




9 KJIACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NPorpamMmbl Bcero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHH4ecKoe ABMKCHHE 12 | 1 bu6mmoreka [JOK
' 1 CITOCOOBI €T0 OIMCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumopeiictBue Te 20 1 2
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXpaHe 3 1
KOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 35
Paznen 2. Mexannueckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 MexaHnyeckue Kojeoa 7 1
RamecK Hebami https://m.edsoo.ru/7f41a4a6
29 MexaHH4eCKHE BOJHEI. 7 ) bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 14
Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE TOJIE U 7 ) | bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 27

Pa3nen 4. CBeToBbI€ IBJICHUSA



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

41 3aKOHBI pacpOCTPaAHEHUS 7 bubnmorexa [JOK
' cBETa https://m.edsoo.ru/7f41a4a6
49 JIvH3BI ¥ onITHYECKHE 7 bubmuoreka [JOK
' npuOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6enoro ceeta 4 bubnuoreka [{OK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 18
Pa3nen 5. KBaHnTOBBIE SIBJIEHUSA
Hcnyckanue n
5.1 TIOTJIONIEHHUE CBETa 1 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
5.2 C 2
TPOCHHE ATOMHOTO sipa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. A 1
>3 /ICPHbIC peaiiini https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 4

Paznen 6. [loBTOpuTe1bHO-00001IaI0IIHIT MOYJT

[ToBTOpeHue u 06061IeHNE

6.1 COZIepKaHUs Kypca 4 bubaunorexa [IOK
) 7-9 https://m.edsoo.ru/7f41a4a6
U3MKH 3a 7-9 Kitacce
HUroro no pazaeny 4
OBUIEE KOJIMYECTBO 102

YACOB I1I0 ITIPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

TexHuka 06€30MacHOCTH B
kabuHere Gusnku. Pusuka
— HayKa O IIPHUpPO/IE.
SIBneHus npupobl

Hekoropsie pusnueckue
TepMmuHbl. Habnronenus u
OTIBITHI.

dusnyeckue BEIMINHEI U
HX UBMECPCHUC

JlaGopaTtopHast pabora 1
"OmnpeneneHne meHbl
JIEJIEHUS U3 MEPUTEIHLHOTO
npudopa. M3mepenue
buznyecKkux BenuyuH"

TOYHOCTH ¥ MOTPEIIHOCTh
W3MEPEHU.

®du3uka 1 ee BIUIHUE Ha
pa3BUTHE TEXHHUKH.
JlabopaTtopHast pabota 2
"OnpeneneHue pazmMepoB
MaJibIx Teu."

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

CTpoeHue BellecTBa.

bubmuoreka [JOK

7
Monekymbl https://m.edsoo.ru/ff09fe0a
BIDKEHHUE MOJICKYJI.
8 g OYHOBCKO€ BI/Iz’KeHI/IC bubmmorexa [IOK
poy A ' https://m.edsoo.ru/ff0a013e
Huddysus.

9 B3anmHOe nputskeHue u
OTTAJIKUBAHUE MOJIEKYII.

10 ArperatHble COCTOSIHUS
BEILIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHMI BOJIBI.

1 KontponbHas padota 1 bubnnorexa [HOK
«lIepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BEILIECTBA»

MexaHnyeckoe ABUKEHUE.
12 PaBHOoMepHOE U bubmorexa HOK
P https://m.edsoo.ru/ff0a05c6
HEpPAaBHOMEPHOE JIBUIKEHHE

13 Ckopocte. Ennnuisl bubnuoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079¢c

14 Pacuet nytu u BpemeHu bubmuorexa [IOK
JIBHKCHUS https://m.edsoo.ru/ff0a0ae4
[IpssMonuHenHOE

15 PaBHOYCKOPEHHOE
JIB>KEHUE. Y CKOPEHUE.

bu6mmoreka [JOK

16 Une .

HepHHA https://m.edsoo.ru/ff0a0c10

17 B3anmopencTeue Ten.



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

Macca. Equanne: Maccrl.

18

JlaboparopHas pabota 3.
"N3mMepeHue mMacchl Tena Ha
pBIYaXHBIX Becax."

19

IInoTHOCTH BELIECTBA.
Pacuer maccel 1 00beEMA
TeJa 1O ero II0OTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

20

PacueT maccel 1 00beMa
TCJa 110 €10 IJIOTHOCTH.

21

JlaGopaTtopHas pabora 4
"N3mepenune oobema Tema".
JlaGopaTtopHnas pabota 5
«Omnpenenenue MIOTHOCTU
TBEPAOTO TEIA»

22

Pemenue 3agau

23

Kontponsnas pabora 2
"MexaHH4ecKoe
nemkenne", "Macca",
"IInotHOCTB".

24

Cuna xak xapakTepuCTHKa
B3aMMOJICUCTBHSA TeJl.

25

SBnenune Tarorenusa. Cuna
TAXKECTHU.

26

Cuia ynpyroctu. 3akoH
I'yka.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

27

Bec Tena. ExuauLBI CHIIBL.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al1502

28

Cuna TspKecTH Ha IpyTrux

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

IJIaHeTax.

https://m.edsoo.ru/ff0al23c¢

Jnnamomerp.
JlabopaTopHas pabota 6

bu6mmoreka [JOK

29 "I"'pagynpoBanue py>KUHBI
paztynp py https://m.edsoo.ru/ff0al8cc
U U3MEPEHHE CHIT
JTMHAMOMETPOM."
CnoxxeHue IByX Cul,
HaIpPaBJIEHHBIX 10 OJIHOM bubmuorexa [IOK
30 .
NIPSAMOM. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIAS CHIT
Cuiia TpeHus u €€ BUIBL.
31 Tpenue B mpupoje u bubmorexa HOK
P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHHKE
JlaGopatopHas pabota 7
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKCHUS
32 OT CHJIBI IaBJICHUS U bubmorexa HOK
g https://m.edsoo.ru/ff0alcc8
XapaxkTepa
COTIPUKACAIOIIIUXCS
MTOBEPXHOCTEH»
33 Pemenne 3amau
KonTtponbHas pabdora 3
34
«Cutb»y
35 JaBnenue. EquHUIBI bu6mmorexa [JOK
JaBJICHUS. https://m.edsoo.ru/ff0a20a6
16 CnocoOb! yBETUYCHUS 1 bubnmoreka [JOK
YMEHBILIEHUS JaBJICHUS. https://m.edsoo.ru/ff0a2376
37 JaBnenue rasa. bubnuoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

https://m.edsoo.ru/ff0a25b0

Ilepenaua naBneHus

bu6mmoreka [{OK

38 HKUAKOCTAMH. 3aKOH https://m.edsoo.ru/ff0a2718
[Tackand.
JlaBneHue B )XKUIKOCTH U
39 raze. Pacuer naBieHus Ha bubmmorexa LOK
' g https:/m.edsoo.ru/ff0a2826
JTHO ¥ CTEHKH COCY/Ia.
bu6mmoreka [IOK
40 P .
Clietue sajad hitps://m.edsoo.ru/ff0a2970
A1 Coo01maronmecs: COCyIbl. bu6mmoreka [{OK
Nx npumeHnenue. https://m.edsoo.ru/ff0a3136
Bec Bo3ayxa.
42
ATMOC(epHOe 1aBIeHHE.
N3mepenne atMmochepHOro
43 aBJIGII){I/ISI OneIT ber Bubmorexa OK
a ) https://m.edsoo.ru/ff0a2da8
Toppuyennu
bapomerp-anepous.
44 ATI;/IOC(I): Hoep aBIJ[ICHI/Ie Ha Bubmmorexa LIOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BBICOTAX
45 Manowmerp. [TopuiHeBoit bubnuorexa [JOK
SKUIKOCTHBIN HAcoc. https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
46 T 7 .
HAPABJIITHCCKIH npece https://m.edsoo.ru/ff0a2b5a
JleicTBHE KUAKOCTH U T'a3za
47 Ha MOTPYKEHHOE B HUX bubmmorexa [IOK
Py https://m.edsoo.ru/ff0a3276
TEJO.
48 3akoH Apxumena. bubmmorera [TOK

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4

JlabopaTtopHnast pabota 8
«Omnpenenenue

. Bbubanorexa LIOK
49 BBITAJIKMBAIOIICH CHJIEI, a
. . https://m.edsoo.ru/ff0a33fc
JEHCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCTbHY»
bu6mmorekxa [JOK
50 I1maBanue Ten
https://m.edsoo.ru/ff0a3a96
51 Perrenue 3agau.
JlabopaTtopHnas paborta 9
. Buobmmorexa IHOK
52 "BrisicHeHHEe yClIOBHi 1
[LTABAHHS TEN B HKHKOCTH" https://m.edsoo.ru/ff0a3514
Konrponsnas pabora 4
53 «/laBieHME TBEPIBIX TEI,
JKUIKOCTEN U ra3oBy
Pemenne 3amayu no reMam:
«I1naBanue cynos. BuG LIOK
HOINOTEKA
54 BosznyxomiaBanue»,
«JlaBIeH e TBEpIbIX TN https://m.edsoo.ru/ff0a3654
JKUIKOCTEN U ra3oB)
bubmuoreka [JOK
55 Mexanunueckas padora
p https://m.edsoo.ru/ff0a3{82
56 MorHocTs. EquHuis bubmuoreka [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3{82
[IpocTeie MEXaHU3MBI.
57 Prraar. PaBHOBECcHe cnt Ha
pbraare
58 Pemienne 3agad mmo Teme bu6nmnoreka [JOK

«Y CIIOBHsI paBHOBECHS

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6

pbryarar MOMEHT CHJIBL.

59

Jlaboparopnas padota 10
"BbIsicHEHHE YCIOBUN
paBHOBecHs pblyara"

60

[Mpumenenne npasuina
PAaBHOBCCHS pblUara K
6110Ky. 30710TO€ MTPABHIIO
MEXaHUKU.

61

Pemenue 3amau.

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

KII/I mexanuzma.

63

JlaGopaTtopHnas pabora 11
«M3mepenne KI1/] npu
MOABbEME TEJIA 10
HaKJIOHHOM MIIOCKOCTH»

64

MexaHudeckas SHEpPrusl.
Kunetnueckasa u
MOTEHIMAIbHASL SHEPT U

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a4252

65

3aKOH COXpaHEHHUsI
MEXaHUYE€CKON SHEPIHUHu.
Pemienue 3agauy.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

[ToBTOpenue. [ToaroroBka k

WUTOTOBOM KOHTPOJIBHOMN
pabore.

67

Hrtorosast KOHTpoOJIbHASA
pabota

68

Pe3epBHbIii ypoK.

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

10




8 KVIACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuueckue Aara uHGpoBbie
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsl
| TeroBoe IBHXEHUE. 1 but6mmoreka [IOK
Temmneparypa. https://m.edsoo.ru/ff0a5256
2 BryTtpeHnHss sHeprus. 1
3 Buael renionepenauu. 1
TennonpoBoIHOCTS.
but6mmoreka [JOK
4 K N . 1
OHBEIIIE. KsimyHere https://m.edsoo.ru/ff0a5800
KonuuecTBo TEMIOTHI.
5 Ennnuner konuuectsa 1 bubmmorexa [JOK
JUTHHL https://m.edsoo.ru/ff0a5530
TETLJIOTHI.
bu6nmoreka [IOK
6 VY nenbHas TEIIOEMKOCTb. 1
ACHIDHAT TELTTOEMIOCTD https://m.edsoo.ru/ff0a5a26
JlaboparopHas pabdota 1
7 "N3yuenue ycTponcTBa 1 1
KasmopumeTtpa"
g CriocoObl U3MEHEHUS ) bubnuorexa [JOK
BHYTPEHHEHN HEPIUU TEJA. https://m.edsoo.ru/ff0a540e
Pacuer konuuecTBa
TEIUIOThL, HEOOXOTUMOTO IS
but6mmoreka [JOK
9 HarpeBaHus Teja Uin 1

BBIACIIKICMOT'O UM IIPpU
OXJIAXKXKICHHUH

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5c60

JlabopaTtopHast pabota 2

10 "N3yuenue mnporiecca buGnnorexa LIOK
Y Potl https://m.edsoo.ru/f0a6412
TEIUI000OMEHA
DHeprus TOIINBA.
11 VYnenpHas TemioTa buGnuorexa [IOK
a https://m.edsoo.ru/ff0a65¢c0
CTOpaHus.
3aKOH COXpaHEHHUs U
12 IpEBpaLICHNs SHEPTUHU B Bu6muoreka [JOK
MEXAaHNYECKUX U TEITLUIOBEIX https://m.edsoo.ru/ff0a6976
mpolieccax.
JlaGoparopHas padora 3
13 "Ono i GJ'II;HI/IG . €JILHOH buGnuorexa [IOK
ped yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
14 KonTtponsHas padora 1 bubnuoreka [IOK
"TeruioBbIe JaJIEHUS" https://m.edsoo.ru/ff0a7088
ArperaTHble COCTOSTHUS
15 Belectna. I l1aBienue u Enbmrorexa IIOK
B ) https://m.edsoo.ru/ff0a6a98
OTBEp/ICBaHUE.
16 Pemenue 3agau.
Hcnapenue. HacoimeHHbIi
17 U HEHACKIIIEHHBINA [a Bubmorexa HOK
m p- https://m.edsoo.ru/ff0a71d2
Kounencamus
Kunenne. Y genvnas
18 TEIUIOTA ITapoo0pa3oBaHus U bubnnorexa [IOK
p p https://m.edsoo.ru/ff0a72fe
KOHIECHCAIIUH.
bubnunorexa [IOK
19 P .
CHICHHE 3321 https://m.edsoo.ru/ff0a740c
20 Brnaxxnocts Bo3myxa. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

CriocoOnl ee omnpeieNeHusl.
JlaGopaTtopHas pabota 4
"U3mepenue
OTHOCHUTENbHOM BIIaXKHOCTH
BO3/IyXa".

https://m.edsoo.ru/ff0a7bSa

21

Pabota raza u mapa npu
pacmupeHun. JIBuraTenn
BHYTPEHHETO CTOPaHUSI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

[Taposast Typ6una. KITJI
TEIIOBOT'O IBUraTeJIsl.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3amau.
[ToaroroBka Kk KOHTPOJIBHOU
pabore.

24

KontponsHas padora 2
"ArperatHble COCTOSIHHS
BeuecTna"

25

DneKTpu3anus Tel npu
CONPUKOCHOBEHUHU.
BzaumoneiicTeue
3apsSUKEHHBIX TEJL.

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

Onektpockortl. [IpoBoHuKwH,
MOJIYIIPOBOJHUKHU U
HEIMPOBOIHUKHU
3JIEKTpUYECTBA.
DIIeKTpUYECKe TMoJe.

27

JlenmuMOoCTh 31eKTPHUUECKOTOo
3apsaa. DJIEKTPOH.
CrpoeHue aToMa.

bubnuorexa [JOK
https://m.edsoo.ru/ff0a832



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

OObsICHEHNE AIIEKTPUUECKHUX

bubmuorexa [JOK

28 SIBIICHUN. 3aKOH COXpaHEHHUS
p https://m.edsoo.ru/ff0a86ae
3JIEKTPUYECKOTO 3apsia.

29 CraTtuueckoe
AJIEKTPUIECTRBO.

Kontponsnas padora 3
30 "OOBscHEHNE
INEKTPUUYECKUX SIBICHUN".
DIIEKTPUUYECKHI TOK.
31 M cTouHUKH AIEKTPUYIECKOTO bubnnorexa LIOK
P https://m.edsoo.ru/ff0a87e4
TOKa.

1 DJneKTpruyecKas Lelb U ee bu6muoreka [IOK
COCTaBHBIC YACTH. https://m.edsoo.ru/ff0a8a0a
DJIEKTPUUYECKUIN TOK B

1 MeTaax. JlelcTBue u
HarpaBJiCHUE
3JIEKTPUYECKOTO TOKA.

JlaGopaTtopHnas pabota 5
"COOpKa IEKTPUIECCKOM
34 LEOU U U3MEPEHUE CUIIbI bubmmorexa LOK
p https://m.edsoo.ru/ff0a8ef6
TOKa B €€ Pa3IuyHbIX
ydacTkax'.
DIIEKTPUYECKOE
35 HanpspkeHne. EanHnIn bubmmorexa LOK
p ' https://m.edsoo.ru/ff0a90cc
HanpsokeHus. BonbTmeTp.
JIaGopatopHas pabora 6
" paTopHaz p bubnmoreka [JOK
36 N3Mepenne HanpsKeHUs

Ha Ppa3jIMYHbIX Y4aCTKaAX

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

BJIEKTPUYECKOM LIeTH .

DnexTpuueckoe
COTPOTHUBIICHUE
37 MPOBOAHUKOB. EAuHUIIBI bubmmorera [OK
POBOA -+ BATHAT https://m.edsoo.ru/ff0a96b2
COTPOTHUBIICHHUS. 3aKOH
Oma.
38 Pemenue 3anau.
Pacuer conporunenus
39 IIPOBOJHUKA. Y IEJIBHOE Bubmmorexa [IOK
POBOA e https://m.edsoo.ru/ff0a9838
CONPOTHUBJICHUE.
[Tpumeps! Ha pacyeT
40 COTPOTHUBIICHUS
MIPOBOJIHMKA, CUJIBI TOKA U
HaIPSKEHUS.
bu6mmoreka [IOK
41 P .
cocTatet https://m.edsoo.ru/ff0a8bd6
JlaGopatopHas pabota 7
"U3mepenue
4 COIPOTUBIICHUS bubnuoreka [IOK
npoBOAHUKA. M3yueHus https://m.edsoo.ru/ff0a9¢14
IIPUHIUIA AEUCTBUSA
peocrara"
43 IlocnenoBarenbrHOE bubnuoreka [IOK
COEIMHEHHE TTPOBOIHUKOB. https://m.edsoo.ru/ff0aa738
44 [TapamiensHOE COeIMHEHNE bu6nuorexa IIOK
HPOBOJHUKOB. https://m.edsoo.ru/ff0aa738
45 JlaboparopHas padota 8 bu6mmoreka [{JOK

"N3y4yenue napanieabHOoro

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

COCOANHCHUA IMTPOBOAHUKOB

46 Pemenue 3agau bubmorexa [IOK
AT https://m.edsoo.ru/ff0aa04e

47 Pabota u momHOCTh
AJIEKTPUIECKOTO TOKA.

JlaboparopHnas pabota 9

43 "N3mepeHue MOUTHOCTH U Bubnuoreka [JOK
paboThI TOKa B https://m.edsoo.ru/ff0aaasS8
AJIEKTPUIECKOH Jramre"

HarpeBanue npoBoJHUKOB
49 3Helf qucmdfa TOIiIOM bubmorexa [JOK
P ' https://m.edsoo.ru/ff0aadle
3akon J[xoyns-Jlenna.
Pemenue 3anau Ha
npuMeHeHue 3akoHa Oma bubnuoreka [JOK

50
JUTA pa3IndHOT O https://m.edsoo.ru/ff0aaf8a
COCIMHECHHUS TIPOBOTHUKOB
PaGora u momrHOCTH

51 3JIEKTPUYECKOTO TOKa Bubmmorexa [IOK

P ' https://m.edsoo.ru/ff0ab124
3akon J[>xoynsa-Jlenna
bubmuorexa [JOK

52 K .

OHACHCATOP https://m.edsoo.ru/ff0ab3e0
Jlamma HakanTWBaHUS.

53 DneKTpuuecKue bubmuoreka [JOK
HarpeBaTeIbHBIE PUOOPHI. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue.

bubnmnoreka LIOK

54 P .

CHICHHE 3aAat https://m.edsoo.ru/ff0abd2c

55 KonTpomnsHas padora 4 bubnmoreka [JOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

1

"DneKTpuYecKre IBICHUS'

https://m.edsoo.ru/ff0abea8

ITocTostHaBIC Mar"guThbl, UX

B3aUMOJICUCTBUE.
56
MarnutHoe moe.
MarunTtHoe none 3eMiIn.
MarauTHO€E 1oJIe MPSIMOTO
57 TOKA ¥ HOCTOSIHHBIX bubnunoreka LIOK
MarduToB. MarHuTHbIe https://m.edsoo.ru/ff0ac3d0
JINHUU.
MarauTHO€ 1oJie KaTyIKH C
58 TOKOM. DJIEKTPOMAarHUTHI U bubmorexa HOK
’ P https://m.edsoo.ru/ff0acOba
WX TIPUMEHCHHE.
JleficTBMEe MAarHUTHOT'O MOJIS
59 Ha MPOBOJHUK C TOKOM bubmmorexa [OK
PoBoA . ' https://m.edsoo.ru/ff0ac1d2
DIEKTPUYECKHI IBUTATETb.
KontponbHas padora 5
60 "D NeKTPOMarHUuTHEIE bubmmorexa TIOK
p" https://m.edsoo.ru/ff0ac74a
SIBJICHUSA".
61 HcTouHuKH cBETA. but6mmoreka [IOK
Pacnpoctpanenue cpera. https://m.edsoo.ru/ff0ac86c
62 OtpaxkeHue cBera.
63 [Tnockoe 3epkaio.
but6mmoreka [IOK
64 IIpemomnenue cBera.
p https://m.edsoo.ru/ff0accSe
JInua3el. OnTHYUeCKast CUIIBI
65 a3kl M300paxeHus bubmmorexa TIOK
' p N https://m.edsoo.ru/ff0acdc6
JaBaeMble JIMH30M.
66 JlaGopaTtopHnas padora 11



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

"N3yueHne CBOKCTB
HN300paKeHHS B
coOuparonie JI1uH3e.
H3mepenune ontuueckon
CHWJIBI JIUH3".

KoHnTtponbHas padoTa mo
67 TeMme "DIEeKTPUUECKUe U
MarHUTHBIE SIBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

68 PesepBHBIil ypoOK.

OBILEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

68

10



https://m.edsoo.ru/ff0acb14

9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u¢pposbie
Tema ypoka Kourpoasnsie | IIpakTnyeckue A uupp
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoTsbI padoThI
pecypchbl
Mexanuueckoe IBUKEHUE.
MartepuanbHas TOUKa.

| Cucrema orcuera. 1
Tpaekropusi, yTh T
nepeMelIeHHeE.

[Tpoekuus BekTOpa HA

5 KOOPJIMHATHYIO OCb. 1 bubnuoreka [IOK
Onpenenenne KOOpAUHATHI https://m.edsoo.ru/ff0ad474
JBUKYLIETOCs Tena.

3 PaBHOMEpHOE ] bubmuorexa [JOK
MPSMOJIMHEHOE IBUKEHUE https://m.edsoo.ru/ff0ad19a
[IpssMmonuHenHoe

4 ABHOYCKOPEHHOE 1 bbmmorexa [OK
PaBHOYEIOp https://m_edsoo.ru/ff0ad8d4
JBUKEHHE. Y CKOpEeHHe
CkopocTh NPSIMOJIMHENHOTO

5 PaBHOYCKOPEHHOT'O |
newkeHus. ['paduk
CKOPOCTH

6 Pemenue 3anau. 1
[Iepememenue mpu

7 IIPSIMOJIMHEHOM 1

PaBHOYCKOPEHHOM



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

JABUXXCHUU.

[Tepmemenue nmpu

OpOIIEHHOTO BEPTUKAIBLHO
BBEPX.

IPSIMOJIMHETHOM
8 PaBHOYCKOPEHHOM
IBWKEHUN 0€3 HauallbHOMU
ckopoctu. Pemenue 3amay.
9 OTHOCUTEIBLHOCTD
MEXAHUYECKOI'0 IBIKECHHUS.
JlaGopartophas pabota 1
"UccnenoBanue
10 aBHOYCKOPEHHOI'O bubnnorexa [IOK
p M pv https://m.edsoo.ru/ff0adb18
MPSIMOJIMHEWHOTO JIBHKECHUS
0e3 HaYaIbHOM CKOPOCTH."
11 Pemrenue 3agau.
KonTtponbnas padora 1 "
12 MexaHnueckoe ABIKEHUE U bubmmorexa [TOK
" A https://m.edsoo.ru/ff0ael76
€ro BUIbI".
13 ITepBsIii 3akoH HproTOHA.
bubmuoreka [JOK
14 Bropoii 3akox HerotoHa.
P https://m.edsoo.ru/ff0ae612
bu6mmoreka [{OK
15 Tpetnii 3axon HeroToHa.
p https://m.edsoo.ru/ff0ae72a
16 Pemenne 3amay Ha 3aKOHEI bu6mmoreka [IOK
Hrrorona. https://m.edsoo.ru/ff0ac982
CBo0OoOIHOE TTaEeHUE.
17 JIBmkeHue Tena, bubmuoreka [JOK

https://m.edsoo.ru/ff0aebb6c
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JBmxeHue tena,

18 OpOITIEHHOTO bubnuorexa [JOK
TOPU3OHTAIIBHO . Pelenne https://m.edsoo.ru/ff0aeca2
3a/ad.
3aKOH BCEMHUPHOIO
TaroreHus. Cumia TSKECTH U
yCKOpeHHue CBOOOIHOTO

19 MaJeHus. Y CKOpEHHUE
CBOOOJHOTO Ma/ICHUS Ha
3emie ¥ Ipyrux HEOECHBIX
Teax.

JlaGopaTtopHnas pabota 2
20 «3mepeHune yCKOpeHus bubmorexa HOK
P yERop " https://m.edsoo.ru/ff0aee28
CBOOOAHOTO MaieHus".
Pemenue 3agad mo reme
21 "YckopeHnue cBOOOTHOTO bubmorexa HOK
pet A hitps://m.edsoo.ru/f0af738
najeHus".
Cuna ynpyrocTtu.

2 JlaboparopHnas pabota 3 bubnuorexa [JOK
"OnpeneneHue XeCTKOCTH https://m.edsoo.ru/ff0afa26
IPYXKUHBI".

3 Cua tpenus. [loaroroBka k bubnuorexa [JOK
KOHTPOJILHOH paboTte 2. https://m.edsoo.ru/ff0af8be
KontponsHas pabdora 2

24 "3akonbl HetoTona. Cuna bubmmorexa [IOK

’ | https://m.edsoo.ru/ff0afb8e
ynpyrocty. Cuiia TpeHus

25 [IpsimonuueiiHOE 1 bu6nuoreka [IOK

KPUBOJIMHEHHOE IBUKCHUE.

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

JIBH>KEHUE 110 OKPYKHOCTH C

26 MOCTOSIHHOW 110 MOJTYJTIO
CKOPOCTH.

Pemenue 3amau Ha bubmuoreka [JOK

27
JBUKEHUE 110 OKPYKHOCTH. https://m.edsoo.ru/ff0af5f8

73 JIBUKEHME HCKYCCTBEHHBIX bubnuoreka [IOK
CITyTHUKOB. https://m.edsoo.ru/ff0af33c
Nmnynsc cunsl. UMitynse

29 Tena. 3aKOH COXpaHeHUs! bubmorexa HOK

) P https://m.edsoo.ru/ff0afe36
HMITyJIbCa.

30 Pemenue 3aga4 Ha 3aK0H
COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

31 Pakersl. Pemienue 3amau Ha bu6mmoreka [IOK
MPUMEHEHUE 3aKOHA https://m.edsoo.ru/ff0b02b4
COXpaHEHHUs UMITYJIbCA.

Pa6ota cubl.
32 [ToreHumansHas u bubmorexa [IOK
H https://m.edsoo.ru/ff0b0408
KUHETUYECKask SHEPTHs.

13 3aK0oH COXpaHEHUSs bubnmorexa [JOK
MEXaHUYECKON SHEPIUH. https://m.edsoo.ru/ff0b06ec
Pemenue 3anayu Ha

34 NPUMEHECHUE 3aKOHOB bubmmorexa [TOK

P https://m.edsoo.ru/ff0b07fa
COXpaHEHHUs B MEXaHUKE.
KonTtponbHas padora 3
35 "3aKOHBI COXpaHEHUS B bubmorexa HOK
" P https://m.edsoo.ru/ff0b096¢
MexaHuke'".
36 KoneobarensHoEe nBUXKEHUE.



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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https://m.edsoo.ru/ff0b096c

CBo0OoaHbIe KOoJIeOaHus.
Benmmunnbl,
XapaKTepU3yIoIIHe
KoJIe0aTeIIbHOE IBHKCHUE.

JlaGopaTtopHas pabota 4
"UccneqoBanue
3aBUCHUMOCTH Tepuoia u

bu6mmoreka [{OK

37
YaCTOTHI CBOOOIHBIX https://m.edsoo.ru/ff0b0a84
KOJIe0aHUil HUTSIHOTO
MasgTHUKA OT €r0 JJIUHBI".

["apMoHnueckue KoieOaHus.
38 3aryxarolue KoiaeOanus bubnmorexa [IOK
yxaom ' https://m.edsoo.ru/ff0b0db8
BrinyxaeHHbIe KoieOaHUs.
39 Pemenue 3agau.
40 Brinyxennsie konebaHus.
Pe3onanc.
Pemenue 3amau. 3akoH
41 COXpaHEHUS YHEPTUU U bubmmorexa [IOK
p p https://m.edsoo.ru/ff0b0c32
UMITYyJIbCa.
PacnipocTpanenue

42 KoJIeOaHUH B yHIpyToii
cpene. BonHel B cpene.

43 Juna BosHbl. CKOPOCTH bu6mmoreka [IOK
pacrpoCTpaHEHUS BOJIH. https://m.edsoo.ru/ff0b12fe
3ByKOBBIE BOJIHBI. BbicoTa 1

44 TEMOD 3BYKa. | pOMKOCTH buGnnorexa [IOK

p 3ByKa. 1P https://m.edsoo.ru/ff0b1858
3BYyKa.

45 PacnpocTtpanenue 3Byka. bubnuorexa [JOK



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

CkopocTs 3ByKa.
OrtpaxkeHue 3Byka. IXo.

https://m.edsoo.ru/ff0b2010

46 Pemenue 3agau.
bu6mmoreka [JOK
47 Pemrenue 3agau.
a https://m.edsoo.ru/ff0b197a
48 Pemrenue 3agauq.
KoHnTtponbHas padora 4
49 "Mexanndeckue KoineOaHus bubmmorexa LIOK
" https://m.edsoo.ru/ff0blaec
U 3BYK".
MarsautHOE 110JI€ U €T0
rpadgudeckoe n300pakeHue.
50 Heomgnoponuoe u bubmmorera [TOK
FIHOPOR https://m.edsoo.ru/ff0b197a
OJIHOPOJIHO€ MarHUTHOE
oJIE.
Hanpasnenue Toka u
51 HampaBJICHUE JTUHUN bubmmorexa LOK
P https://m.edsoo.ru/ff0b21fe
MarHyuTHOT'O ITOJISL.
OO6Hapy’KeHre MarHuTHOTO
5 II0JISI IO €r0 NEUCTBHUIO HA
SJIEKTPUYECKUM TOK.
[IpaBuno seBoit pyku.
53 NHayK1yst MarHUTHOTO
TOJIS.
54 MaruutHbIf DOTOK.
SIBIIeHME DIEKTPOMArHUTHOMU
55 uHaykuuu. Hanpasienue

WHAYKIOUOHHOT'O TOKA.
IIpaBuiio Jlenna.



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

JlaGopaTtopHs pabora 5
"U3y4eHue saBiIeHUM

bu6mmoreka [IOK

56
3JIEKTPOMATrHUTHOMN https://m.edsoo.ru/ff0b23ca
MHIYKIUU".
bu6mmoreka [{OK
57 s .
PICHTHE CAMOMHLYIIIHT https://m.edsoo.ny/ff0b2510
[Tonydyenue nepeMeHHOTO
58 3JIEKTPUYECKOTO TOKA.
Tpancdopmarop.
bu6mmoreka [JOK
5 .
? DICKTPOMATHHTHOE rose https://m.edsoo.ru/ff0b2abe
60 DIIEKTPOMarHUTHbIE BOJIHBI.
bu6mmoreka [IOK
61 K .
OHACHCATOP https://m.edsoo.ru/ff0b2fe6
KonebatenbHbIi KOHTYD.
62 DJIEKTPOMAarHuTHbHIC bubmorexa HOK
P https://m.edsoo.ru/ff0b2c6c
KOJIcOaHMS.
63 [IpuHIUTIBI paInOCBA3U U
TEJICBUACHUA.
64 WuTepdepenmus ceera u bubnuorexa [IOK
TUPaKIKs CBETA. https://m.edsoo.ru/ff0b31d0
65 DNeKTpOMarHuTHasi mpupoaa bubnnorexa [JOK
CBeETA. https://m.edsoo.ru/ff0b3658
[Ipenomnenue cBeTa.
66 DOU3NIECKUN CMBICIT bubmorexa HOK
https://m.edsoo.ru/ff0b3aca
MOoKa3aTelist MPEIOMIICHHUS.
67 Pemenue 3aga4 H a3akoH bu6mmoreka [IOK

IMpCJIOMJICHUA CBCTA.

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3aea
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Mucnepcus ceera. [{Bera

bu6mmoreka [{OK

08 TEN. https://m.edsoo.ru/ff0b3cSc
69 Crextporpad u
CIIEKTPOCKOTI.
TUmbl ONTUYECKUX
70 CIIEKTPOB.
71 CriekTpanbHblil aHAIIN3. bubmmorexa [TOK
https://m.edsoo.ru/ff0b3f2¢
bu6nmoreka [JOK
72 Pemerre 3anas. https://m.edsoo.ru/ff0b444a
bubmuoreka [JOK
73 Pemerre 3anas. https://m.edsoo.ru/ff0b4206
JlabopaTtopHnas pabota 6

74 "HaOnrogenue CIuioHoro u bu6mmoreka [{OK
JIMHENYaTOro CIeKTPOB https://m.edsoo.ru/ff0c0a7e
UCITyCKaHHS".

75 Pemenne 3agau. [lonroroska bubmuoreka [JOK
K KOHTPOJIbHOM padoTe. https://m.edsoo.ru/ff0b4684
KonTtponsHas padora 5
"DJIeKTpOMarHUTHBIE

76 SIBJICHHSL.
DNIeKTpOMarHUTHBIC
KOJIeOaHMs ¥ BOJIHBL.".
PanyoakTMBHOCTH Kak

77 CBHJICTEIIHLCTBO CIIOKHOTO bubmuoreka [JOK
CTpOeHUs aTOMOB. Moaenu https://m.edsoo.ru/ff0c0f4c
aTOMOB.

78 [Tornomenue u ucmyckanue bubmmoreka [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBETa aTOMaMH.
[Ipoucxoxnenue
JMHEHYATHIX CIIEKTPOB.
Crpoenue atomoB. Cxema
omnbita Pezepdopna.

https://m.edsoo.ru/ff0cOe2a

PamnoaxkTuBHEBIE
79 MpEeBpaIIeHHs] aTOMHBIX
siep. 3aKoH
PaauoOaKTUBHOIO pacnajaro
OKCIEepUMEHTAIIbHBIC
80 METO/IbI PETUCTpAIUU bubmorexa HOK
APLP pat https://m.edsoo.ru/ff0c12a8
3apsHKEHHBIX YaCTHII.
JlaGopaTtophast pabota 7
21 "U3y4yeHue TpeKoB
3apsKEHHBIX YACTHIL 110
rotoBbIM (hoTorpadusm".
2 OTKpbITHE TPOTOHA U bubnmoreka [JOK
HEUTpOHA. https://m.edsoo.ru/ff0c144c
23 CocraB aTOMHOTO SiIpa. bubnmnorexa [JOK
S nepHble cuibl. https://m.edsoo.ru/ff0c1550
’4 DHeprus cBs3u. [edekr bubnnorexa [JOK
MAacCCBL. https://m.edsoo.ru/ff0c1672
bu6mmoreka [JOK
85 P .
CHICHHE a1t https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
86 Pemenue 3anau.
HHICHHE saiat https://m.edsoo.ru/ff0clald
%7 Henenue siaep ypana. bubnmnorexa [JOK

[lenHble saepHBIE PEAKIIUH.

https://m.edsoo.ru/ff0c1b4a
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JlabopaTtopHnast pabota 8
"U3ydeHue neneHus siaep

88
ypaHa 1o otorpaduu
TpEKOB".
SnepHslit peakTop.
[IpeoOpazoBanue
89 BHYTpPEHHEN DHEPTHHU bubnmorera [TOK
yIp p https://m.edsoo.ru/ff0c2126
ATOMHBIX sJIEp B
3JIEKTPUUYECKYIO SHEPTHUIO.
bu6mmorekxa [JOK
90 A .
TOMHAA SHEpreTHia https://m.edsoo.ru/ff0c1c58
Buonornueckoe gercTaue
91 auanuu. 3aKoH bubmorexa HOK
pajattit. https://m.edsoo.ru/ff0c1d7a
pPaauoOaKTUBHOIO pacrnaja.
TepmosinepHbIe peakIuu.
92 Hctounuku sneprun ConHIa
1 3BE3/I.
O000111eHNE TEMBI:
93 Crpoenue aToma 1 aTOMHOT'O bubnuorexa [JOK
sapa. DIeMEHTapHbIe https://m.edsoo.ru/ff0c1e88
YaCTHIIHI.
KonTponbhas pabota 6 no
94 teme "CTpoeHue atoma u
aTOMHOTO siapa’.
Cocras, cTpoeHue u
. bubmmoreka [JOK
95 MPOUCXOKICHUE COTTHEYHOMN

CHCTEMBI.

https://m.edsoo.ru/ff0c223e

96

Bosnpmne miaHeTsl



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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https://m.edsoo.ru/ff0c223e

COJIHEYHOM CUCTEMBI.

97 Mabie Tena COJTHEUHOMH 1 bu6nmoreka [JOK
CUCTEMEI. https://m.edsoo.ru/ff0c245a

08 Crpoenue, U3nydeHus u 1 bubnunorexa [JOK
sBomtounst CoJIHIIA U 3BE3I. https://m.edsoo.ru/ff0c2572

99 Crpoenue u 3BosIronus | bubnuorexa [JOK
Bcenennoit https://m.edsoo.ru/ff0c2a22

bu6mmoreka [{OK
100~ Hostopere. ! https://m.edSO(])_.[ru/fch2b30

101 HroroBas KOHTpOJIBHASA 1 bubnuorexa [JOK
pabora https://m.edsoo.ru/ff0c2¢52

. bubmnoreka [IOK
102 | Peseparbiit ypor. ! https://m.edsocl)_.[ru/fﬂ)c2d6a

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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