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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o ¢u3Mke Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICcHa Ha OCHOBE TMOJOXEHUM U TpeOOBAHUN K pe3yibTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuérom (peaepanbHoOil paboueil mporpaMMbl BOCIIUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Copepxanue mporpaMMmbl MO (QHU3UKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS M OPTraHU3aLUI0 M3yYCHUS
¢u3MKN Ha JEATEIHHOCTHONW OCHOBE. B mporpamme mo ¢gu3mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METamlpeIMETHBIM pe3yjbTaTaM oOydeHus, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl.

[IporpaMmma 10 (¢uU3MKE YCTAaHABIMBAET paclpeiesieHne y4eOHOro
Marepualia 1Mo TrojaM oOydeHus (MO0 KjaccaM), Npeajiaraet MNPUMEPHYIO
MOCIIEOBATEILHOCTh M3yYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA
MPEIMETHOTO CO/ICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOIINXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU padOUe POTpaMMBI IO YIeOHOMY TIPEIMETY.

du3uka ABIAETCS CHUCTEMOOOPA3YIONIMM JJsi €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH W
¢duznyeckoii reorpadureii, BHOCUT BKJIAJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUPA,
MpeoCTaBisieT HauOojee sCHble OoOpasilbl MPUMEHEHUST HAay4yHOTO METOJa
MO3HAHMS, TO €CTh CII0Cc00a MONYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riaaBHBIX 33724 (PU3MYECKOT0 00pa30BaHMs B CTPYKTYpe OOIIETo
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE TMpearoiaracT oOBJaJcHUE
CJIETYIOIUMUA KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYTO

I'paMOTHOCTb:

U HAay4YHO OOBSICHSTH SIBJICHU S,

U OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI'0 MCCJICIOBAHUAA,

° HHTCPIIPETUPOBATL AAHHBIC W HCIIOJIB30BAaTh HAYUYHBLIC O0KaA3aTCIILCTBA

JUTSI TIOJTyY€HUS BBIBOJIOB.
[enu wm3yueHuss (U3MKM HA YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
onpeneneHsl B KoHuenuuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B
oOpazoBarenbHbIX opranuzaunusax Poccuiickoit @enepauuu, peanu3yrouux
OCHOBHBIE 00111€00pa30BaTEeNbHbIE MPOTrPaAMMBbI, YTBEPKAEHHOU peUICHUEM
Konneruun MunucrepctBa npocgernienus Poccuiickont @eneparuu (IpoTOKOJI OT
3 nexabpst 2019 r. Ne [TK4BH).
eau ndyyenus Gu3uKu:
. npuOOpeTeHHEe HWHTEpeca W CTpEeMJICHUs OOydYaloIIMXCid K HayYHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE MX HHTEIUVIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

. pa3BUTHE MPECTABICHUN O HAYYHOM METO/E MO3HAHUS U (OPMUPOBAHUE
UCCIIEOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
. (dopMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs

OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH,



. (dopMupoBaHUE TMPENCTaBICHUA O POIM (U3MUKH AJS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHII;
. pa3BUTHE  TPEACTAaBIEHUH O  BO3MOXKHBIX  cepax  Oymymieit
Mpo)eCCUOHATTEHON JESATEIBHOCTH, CBSI3aHHOW C (DU3WKOW, MOATOTOBKA K
JalbHENIIeMy O0OyU€HHUIO B ’TOM HAIPABIICHUH.

JlocTkeHne 3THX LeJieil MporpaMMbl 1Mo (pu3mMke Ha ypOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

. npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOCHUHM  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, IEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. npUOOpEeTEeHUE YMEHUMN ONMUCHIBATh U OOBSACHATH (PU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOJTYYEHHBIX 3HAHHIA;

. OCBOCHHME METOJOB pEHIEHUS MPOCTEHUIINX PACUETHBIX 3aJad C
WCIIOJIb30BaHUEM bu3nUecKux MOJIEIIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHMI HAOII0aTh PUPOIHBIE SIBJICHUS U BBIIOJHATH OMBITHI,

nabopatopHble  pabOThl U DKCIEPUMEHTAJbHBIE  HUCCIEJOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX PHUOOPOB;
. OCBOEHHE MPUEMOB pabOTHI ¢ MH(pOpMAIEl PU3HUECKOTO COJAEPKAHMS,
BKJItOYasi MH(OPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (PU3UKH, aHAIH3 |
KPUTHUYECKOE OIICHWBaHNE WH(POPMAIINH;
. 3HAKOMCTBO €O chepaMu TpodheCCUOHATIBHOU AeSTeTbHOCTH, CBI3aHHBIMU
¢ (U3MKON, U COBPEMEHHBIMU TEXHOJOTHUSMHU, OCHOBAHHBIMU Ha JOCTHXKCHUAX
(pu3HUECKON HayKHU.

Ha u3yuenue gusuku (6a30BbIi YpPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus oTBoaUTCs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIEIIO0), B
8 kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 vaca (3 yaca B Helleno).

[Ipenmaraemerii B mporpamme 1o (pu3uKe MepeveHb Ja00paTOPHBIX PaboT
OTBITOB HOCHT PEKOMEHIATEIbHBIM XapakTep, YYUTENb JellaeT BBIOOP
MPOBEICHHS J1abOpaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
OCOOCHHOCTEM  OOydJaroluxcs, CIHUCKAa OKCIEPUMEHTAIbHBIX  3aJlaHuM,
MpeaIaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (hHU3HUKe.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pasznen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOLIEr0 MHPA.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepenuil. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIABW)KEHUE THUIIOTE3, OKCIEPUMEHT MO NPOBEPKE THUIIOTES,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue Q(U3NYECKUX SIBICHUU C
IIOMOILBIO MOJIEIIEN.

Jlemoncmpayuu.
1 Mexannueckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBIICHUS.
2 ®dusndeckre NpudOpsl U Mporeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

ur(ppOBBIM TPHUOOPOM.
Jlabopamopnuie pabomul u onvimol.
OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBHOIO MTPUOOpAa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne Temreparypbsl IPU IMOMOIIU KHUAKOCTHOTO TEPMOMETpA MU
JaTYMKa TEMIIEPATYPHI.
6 [IpoBenenne uccienoBaHusl O MPOBEPKE TMIOTE3BI: JAIBHOCTh MOJIETA
IapyKa, MyIEeHHOTO TOPU30HTAIbHO, TEM OOJIbIIIE, YEM OOJIbIIE BBICOTA TYCKA.

Paszpnes 2. IlepBoHayasibHblIe CBEACHUS 0 CTPOCHUH BELIECTBA.

CrpoeHne BemiecTBa: aToOMbl M MOJIEKYJBI, UX pasMepbl. OMNbITHL,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dyactuil BemecTBa. (CBA3b CKOPOCTH JBHMIKEHHUS 4YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE TA30B, )KUAKOCTEN U TBEPIBIX
(KpucTalIMyeckux) Tesa. B3anMocCBsI3b MEXly CBOMCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

O~ wWDNBE

Jemoncmpauyuu.
1 HaOnronenue OpoyHOBCKOTO ABUKEHUSI.
2 Habmonenue nuddysumn.
3 HaGnronenue  sgBIeHWH,  OOBACHSAIOMIMXCS  MPUTSHKECHUEM WM

OTTAJIKNBAaHUEM YaCTHII BEIIECTRA.
Jlabopamopnsie pabomuel u onvimol.

1 Onenka pauaMeTpa aroMa METOAOM psiioB  (C  HCIOJIb30BaHHEM
doTorpaduii).

2 OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3 OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKCHHSL.

Paznen 3. JIBukeHue u B3auMoAecTBHE TeJl.



Mexannueckoe nBukKeHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUIKEHHUE.
Cxkopoctb. CpeniHssl CKOPOCTh NP HEPABHOMEPHOM JIBH)KEHHH. Pacyér mytu u
BPEMEHU JBUKEHUS.

SIBnenue uHepUMU. 3aKOH MHEpUUU. B3anmmonelcTBHe Ten Kak MpUYHHA
M3MEHEHHS] CKOPOCTM [IBM)KEHHMs Tell. Macca Kak Mepa WHEPTHOCTH Tena.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
0o0BEMa BelecTna.

Cuia Kak XapaKTepucTrKa B3aumoencTBus Tei. Cuia yrnpyrocta 1 3aKoH
I'yka. 3mMepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBIICHUE TATOTEHUS U CUJIa
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocTs.
CrnoxxeHue CHJI, HalpaBJI€HHBIX MO OJHOW mpsAMOW. PaBHOAEHCTBYyIOIas CHJI.
Cuna Ttpenus. TpeHUE CKOJIBKEHHUS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

1 Habnronenue MexaHu4ecKoro IBH>KEHUS Tela.
2 N3mepenne cKkopOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
3 HaOnronenue siBieHUs] THEPIUU.
4 HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
5 CpaBHEeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
6 CiioxeHune CHJI, HallpaBJICHHBIX 110 OJTHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1 Ornpenenenrue CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIapUKa B )KUIKOCTH,
MOJIETH IEKTPUIECKOr0 aBTOMOOWIISI M TaK Jajee).
2 OmnpeneneHne CpeaHEN CKOPOCTH CKOIBXKEHHUS OpyCcKa WM IIapuKa o
HaKJIOHHOW IIOCKOCTH.
3 Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4 OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHHs (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.
5 OnbITHl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT

BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

Hanenue. CnocoObl yMEHBUIEHUSI M YBEIWYEHUsl AaBieHus. JlaBneHue
ra3a. 3aBHCHMMOCTb JaBJ€HUs raza OT 00béma, Temmneparypsl. llepenaua
NABJICHHUS TBEPABIMA TEJIaMHU, >KUAKOCTAMH UM TazaMH. 3akoH llackauns.
[THeBMaTHUeCKUE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TIyOWHBI.
I'mapocratuueckuii mapagokc. CooOmiatomuecss cocyAbl. [ 'uapaBinueckue
MEXaHHU3MBI.

AtMocdepa 3emiin u atmMmocdepHoe naBieHue. [IpuurHbl CyecTBOBaHUS
BO3AylIHON 000s10uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s u3mMepenus: aTMochepHOTo JTaBJICHHUS.

JlelicTBHE )KUIKOCTU U ra3a Ha OTPYKEHHOE B HUX TEJIO. BeITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.
Jemoncmpayuu.

3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs JKUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBus atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH
Tea U INIOTHOCTH KUIKOCTH.

OOl WN B



7 PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8 VYcioBue 1aBaHus TEN: IJIABAaHWE WM NMOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIICHUS IIJIOTHOCTEN TeJla U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1 HccnenoBanue 3aBUCMOCTH Beca Tejla B BOJI€ OT 00bEMaA MOTpyKEHHOI B
KUJKOCTh YaCTH TEJIA.

2 OnpeneneHre  BBITAIKMBAIOMIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEJo,
IIOIPYXEHHOE B JKUJIKOCTb.

3 IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIIEH CHJIBI, AEHCTBYIOIIEH HA TEJIO
B JKAJIKOCTH, OT MACChI TEJIA.

4 OneITBl, JEMOHCTPHUPYIOIIUME 3aBUCHUMOCTh BBITAJIKMBAIOLIEH CHIIbI,

JEUCTBYIOUIEH HA TEJIO B )KUIAKOCTH, OT 00bEMA NOTPYKEHHOM B KUAKOCTh YACTH
Tela U OT TUIOTHOCTH JKUJKOCTH.

5 KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAaHUE JIOJKH H
OIIPEJICJIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. Pabora 1 MOIIHOCTB. JHEPrusi.

Mexanuueckasi padota. MOILIHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHHe mnpaBWiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernyeckas W TNOTEHLHMAJbHAs SHEPrUS.
[IpeBpameHre OAHOTO BHJA MEXAHWYECKOM OHHEPrud B APYroud. 3aKOH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.
1 [TpuMepbl TPOCTHIX MEXAaHU3MOB.
Jlabopamopnsie pabomul u onvimol.
1 Onpenenenue pabOThl CUIIBI TPEHUS TPYU PABHOMEPHOM JBUKEHHUU TEJIa 10
TOPU30HTAIBHON NOBEPXHOCTH.
2 HccenenoBanue yciioBruil paBHOBECHS pblyara.
3 N3amepenne KIIJ[ HakIIOHHOM TIIIOCKOCTH.
4 N3yueHune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.
8 KIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE€ TIOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. ONbIThI, TOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TEIIoBoe pacliupeHre U CoKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BayTpennsss sHeprus. CriocoObl W3MEHEHMs] BHYTPEHHEH JSHEPTUH:
Terjionepeaaya U coBepuieHue  pabotel.  Buael  Teronepegavw:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYEHHUE.

KonnuectBo TeruioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEJIbHAs TEIUIOTA IUIABJICHUS.
[Tapoobpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. VY nenpHas TemioTa



napooOpa3oBaHusi. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabotsl TeruoBbix asuratenei KIIJ[ TtemmoBoro nBuratens.
TernuoBble ABUTATENN U 3aIUATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1 Habmoienne 6poyHOBCKOTO IBHXKEHUSI.

2 Ha6nronenune nuddysun.

3 Habmoienue siBjeHni CMauuBaHUs U KaMMJUTSIPHBIX SIBICHHIM.

4 Habmoienue TermnoBoro pacumpeHust Ted.

5 W3meHenue naBiieHUs ra3a NpU U3MEHEHUU 00bEMa M HArpEeBAHUM WJIU
OXJIQXKICHHH.

6 [IpaBuna n3aMepeHus: TeMIepaTyphl.

7 Bue! Termonepenayn.

8 OxJta>kieHue Ipyu COBEpUIEHUU paOOTHI.

9 Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

10 CpaBHeHI/Ie TEIIOEMKOCTEN Pa3JIMYHbIX BEIICCTB.
11 Habmronenne kumeHus.
12 HaOnronenue nocTostHCTBa TeMIepaTyphl IPH TUIaBICHUU.
13 Mojaenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnwie pabomul u onvimol.

1 OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2 OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM Caxapa.

3 OnbITel O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEU U
TBEPABIX TEIL.

4 OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITIPUIIA.

5 OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH [ABJIEHUS BO3AyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6 [IpoBepka runore3sbl TMHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TeMIEPaTyphl.

7 HaOntonenne wu3MeHeHUs BHYTPEHHEH DSHEprud Tejla B pe3yibTare
Terionepeaay U padboThl BHEITHUX CHJL.

8 UccnenoBanue sBJICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJIOJHOW U
ropsiueu BOJBI.

9 OmnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJIYYEHHOTO BOJIOW MpH

TEIJI000MEHE C HAarPEeThIM METAUIMUECKUM LIHJIUHAPOM.
10 Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.
11 HccnenoBanue mpoiecca UCIapeHusl.

12 Onpenenenrne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.
13 Onpenenenue yaeabHOW TEMIOTHI MIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Dnektpu3zanus Tena. J[Ba pojia 3JeKTpUUeCKUX 3apsiaoB. BiaumoseicTere
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUS MEXKIY TEJIaMM ).

Onektpuueckoe nose. Hanpssk€HHOCTh amekTpudeckoro nons. [IpuHiumn
CYHEPHO3ULINH JICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecknx 3aps10B. DJEMEHTAPHBIN JIEKTPUUECKHM 3apsia.
Crtpoenue aroma. IIpoBOOHMKM W  JOUDJIEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.



DNEeKTpUYECKUA TOK. YCJOBHUSL CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKa.
NcTtouyHuKku MOCTOSSHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckad uenb. Cuna ToOKa. DIJEKTPUYECKOE HANPSLKEHHE.
CornpoTuBIiIeHHE TPOBOIHUKA. Y IEJTbHOE COMTPOTUBIICHHE BelecTBa. 3akoH Oma
i ydactka nenu. llociemoBarenbHOoe W IapajuleNIbHOE  COCOUHEHHE
IIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenna.
DNEeKTpUYEeCKUe UEeNu M MOTPEOUTENN 3JJIEKTPUYECKOW HHEpPrum B OBITY.
Kopotkoe 3ambikanue.

[locrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE ITOCTOSHHBIX  MAarHHUTOB.
MarnuTHoe noJjie. MarHuTHoe 1osie 3eMJIA ¥ €ro 3HaYeHUE JIJIS )KU3HHU Ha 3eMJIe.
OneiT Opcrena. MarHuTHOE 1TOJIE  DJIEKTPUYECKOro ToKa. lIpumeHenwue
ANIEKTPOMATHUTOB B TE€XHUKe. JI€HICTBME MAarHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb ITOCTOSTHHOTO TOKa. Hcnonp3oBanne
ANEKTPOJBUTaTENEN B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. OnextporenepaTop. CrnocoObl MONMYYEHUS 3JIEKTPUUYECKON SHEpPrUu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu.

1 DIIeKTpU3aLUS TEIL.

2 JIBa poJia 3NEKTPUUECKUX 3apsS0B U B3AMMOJCHUCTBUE 3aPSIKEHHBIX TEI.
3 Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

4 DIIEKTPOCTATUYECKAST UHIYKIIHS.

5 3aKOH COXpPAaHEHUS ICKTPUUECKUX 3aPSAI0B.

6 [TpoBOAHUKY U JUATIEKTPUKH.

7 MoaenupoBaHr€ CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJISI.

8 HcToYHNKHN TOCTOSSHHOTO TOKA.

9 JIefiCTBUS DIEKTPUYECKOTO TOKA.

10 DIIEKTPUUECKHUM TOK B )KUIKOCTH.

11 ["a3oBbIi paspsia.

12 N3mepeHne cuitbl TOKa aMIIEPMETPOM.

13 N3Mepenune 37eKTpuuecKoro HanpsKeHUsT BOJIbTMETPOM.

14 Peocrar u marazuH CONpOTUBIIEHU.

15 B3aumoneiicTBre MOCTOSHHBIX MarHuTOB.

16 MoaenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS MTOJOCOB MarHuTa.
17 MoennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MATHUTOB.
18 OnbIT Opcrena.

19 MarauTHoe noJjie ToKa. DJICKTPOMArHHuT.

20 JlercTBME MarHUTHOIO TI0JIA HA POBOJHUK C TOKOM.

21 DJIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

22 Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKLIUHU.

23 Onbitel Dapanes.

24  3aBUCHUMOCTb HAIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.
25 DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomuel u onvimol.

1 OnpITel 1O HAOMIOAEHUIO OJJIEKTPU3AlMU TEJ WHAYKIUEH | TIpH
COINPUKOCHOBEHUH.
2 HccnenoBanne NOEUCTBUSI DIEKTPUUECKOTO TMOJS Ha IPOBOJAHUKUA U

AUDJICKTPHUKH.



3 COopka u mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4 W3mepenre u peryanpoBaHie CHIbI TOKA.

5 N3mepenne u peryanpoBaHie HAMPSHKESHUS.

6 HccnenoBanne 3aBUCMMOCTH CUJIbI TOKa, MAYIIETO Y€pe3 PEe3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS Ha PE3UCTOPE.

7 OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTHUBJICHUS MPOBOJAHKUKA OT €T0 JTMHBI, IUIOIIAIA TIOTIEPEYHOTO CEUCHUS U
MaTepuana.

8 [IpoBepka mpaBwiIa CIOKECHHUS HANMPSHKEHUHA TPH IMOCIEAOBATEIHEHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9 [IpoBepka mpaBwiia JJIS CWJIBI TOKA TPU TAPAICTHPHOM COCIHMHCHHH
PE3UCTOPOB.

10  OmnpeneneHue padbOThI MEKTPUIECKOTO TOKA, UAYILETO YEPE3 PEZUCTOP.
11 OnpeneneHue MOIMHOCTU  JJEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

12 HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO 4Yepe3 JAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

13 Onpenenenne KII/I HarpeBaTens.

14  HccrnenoBanne MarHMTHOTO B3aMMOJIEVCTBUS MOCTOSSHHBIX MarHUTOB.

15  M3ydeHne MarHUTHOTO NOJI MOCTOSTHHBIX MArHUTOB IPU UX 00bETMHEHNUN
U Pa3JCIICHUM.

16 Hccnenoanne neMCTBUS JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
17 OnbITel, JOEMOHCTPUPYIOIIHME 3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBUS
KaTyIIKU C TOKOM M MarHUTa OT CHJIbI TOKA Y HAIIPABJICHHS TOKA B KaTYILKE.

18  HM3ydeHue AEUCTBHUS MAarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM.

19  KoHcTpyupoBaHUE U U3y4YE€HHE PAOOTHI AJIEKTPOIBUTATENS.

20 N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKH.

21 OneITEl O MCCIEOOBAHUIO SIBJICHHS DJEKTPOMATHUTHOW WHIYKIUU:

MCCIIEIOBAHNE U3MEHEHUI 3HAUEHUS M HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOIO JBHKECHHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxkeHue. HepaBHomepHoe mnpsmonuHenHOoe  nBukeHue. CpenHsas u
MTHOBEHHAsl CKOPOCTh Teja P HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE mNpsMoOiuHEiHOe aBuxkeHue. CBoOomHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE nBUKEHUE 1O OKpYXHOCTHU. [leprnoa u yactora oOpalieHus.
JluneriHas u yriioBas CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpyHImn cyneprno3uuuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuta TsDKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOpEHHE CBOOOIHOTO
nageHus. J[Bmxenne mianeT BOKpyr ComHua. IlepBasg kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MmaTepuanibHOM TOUKH. AOCOIOTHO TBEP0€E TEyl0. PaBHOBecHe
TBEPIOrO TeEjla C 3aKpPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.



Nmnynsce tena. M3menenune nmnyisca. Mmiynbe cuibl. 3aKOH COXpaHEHUs
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHus. CBA3b dHEpruu U padboThl. [loTeHIManbHAs 3HEPrus Tena, MOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMampHAass SHEPrus CKATOW IPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPIUU. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUH.

Jlemoncmpayuu.
1 Habmoienne MexaHWn4ecKoro JABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tell
oTcu€Ta.
2 CpaBHeHHME MyTeHd W TPACKTOPHM NBMXKEHHSI OJTHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
3 N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.
4 HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
5 HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.
6 Habnronenne MexaHn4eCcKuX SBJICHUI, MPOUCXOAIIUNX B CHCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7 3aBUCHUMOCTh YCKOPEHHUs TeJa OT MACChl Te€la U JIEUCTBYIOIIEH HAa HETO
CHJIBI.

8 HaburoieHne paBeHCTBa CUII ITPU B3aUMOJICHCTBUY TEIL.

9 W3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10 Ileperaua uMIynbpca npy B3anMOJECUCTBUU TEN.

11 [IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

12 CoxpaHeHne UMITyJIbCa PU HEYTIPYTOM B3aUMOJACHUCTBHH.

13 CoxpaHeHHe UMITYJIbCa IPH a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.

14  HaOmroneHune peakTUBHOTO JIBU>KEHHUS.

15 CoxpaHeHne MEXaHUYECKOM SHEPTUU ITPU CBOOOAHOM IaJICHUU.

16 CoxpaHeHrne MEXaHUYECKOM YHEPTUU NPH JBUKEHHUH TEJIA IO JEHCTBUEM

MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.
1 KoncTtpyrupoBanue TpakTa Jjisi pa3roHa W JajbHEUIEro paBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.
2 Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUXKCHHS
[IapuKa 1Mo HaKJIOHHOM IIOCKOCTH.
3 OnpeneneHue yCKOpPEHUs Teja MPU PaBHOYCKOPEHHOM JABMIXKEHHUM IO
HAKJIOHHOM MJIOCKOCTH.
4 UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBIKCHUU 0€3 HauyaJlbHOM CKOPOCTH.
5 IIpoBepka THUMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0Oe€3

HAaYaJbHOM CKOPOCTM MYTH OTHOCSTCA KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6 HccnegoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHUSI.

7 Omnpenenenue kodphuiineHTa TPEHUS CKOJIbKEHHUS.

8 Ornpenenenne KECTKOCTU NPYKUHBI.

9 Onpenenenre pabOThI CUJIbI TPEHUS PU PABHOMEPHOM JBUKEHUU TEJa MO

TOPU30HTAIILHOM ITOBEPXHOCTHU.

10 Onpenenenue paOOThl CUJIBI  yOPYrOCTH TpU  MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJABHXKHOIO U MOABUKHOTO OJIOKOB.

11 N3ydenne 3aKoHa COXpaHEHUs YDHEPTUH.



Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebatenbnoe paBmxkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4eCKHii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJieOaTeIbHOM JIBUKECHUU.

3aryxaromue kojeOanusa. BoiHyxnennsle  konebanus. Pesonanc.
Mexannueckue BodHBI. CBOHCTBA MEXaHMUYECKHMX BOJIH. [IpomonbHble U
MONEPEYHbIE BOJHBL [[MMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHCHMUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOJIHBI.

3BykK. ['pOMKOCTB 3ByKa M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.
1 HaGnronenue xomebaHuid TEN MOJ JEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.
2 Ha6nronenue koneOanuii rpy3a Ha HUTH U HA TIPYKUHE.
3 HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.
4 PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
5 HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
6 AKYCTUYECKHU PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.
1 OnpeneneHne 4YacToThl M Hepuoja KoJeOaHWW MAaTeMaTHUYeCKOro
MasTHHKA.
2 OmnpeneneHre 4acTOThI U MEpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
3 UccnenoBanue 3aBUCUMOCTH TIepUo/ia KoJaeOaHU MOIBEIIEHHOTO K HUTU
rpy3a OT JAJIMHbI HUTH.
4 HccnenoBanue 3aBUCMMOCTH NeproAa KOJEOaHU MPY>KMHHOTO MasgTHUKA
OT Macchl Ipy3a.
5 [TpoBepka HE3aBUCUMOCTH TIEpUOa KOJeOaHU rpysa, MOJABEIICHHOTO K
HUTH, OT MACChI Tpy3a.
6 OneITbl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTh IEepuoAa  KOJeOaHH
MPY>KUHHOTO MAagTHUKA OT MACCHI TPy3a U )KECTKOCTH MPY>KUHBI.
7 N3mepenne ycKkopeHusi CBOOOTHOTO NaJACHHUS.

Pasznes 10. D1eKTpOMAarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble BOJHBI.  CBOKMCTBa
ANEKTPOMArHUTHBIX BoOJIH. IIlkanma snekTpomarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DIIeKTpOMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBEIE CBOMCTBA
CBeTa.

Jemoncmpayuu.
1 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2 BosHOBEIE CBOMCTBA CBETA.
Jlabopamopnwie pabomuel u onvimol.
1 N3ydenune CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.

JlyueBas  momens  cBera. HMcrounuku  cBera.  IIpsmMosmHeirnoe
pacnpoctpanenue cBeta. 3arMmeHus ComnHna u JlyHel. OTpaxeHue CBeTa.
[Tnockoe 3epkasno. 3akoH OTpaKeHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMJieHUs] cBeTa. [loiHOEe BHyTpeHHEe
OoTpakeHHe cBeTa. Mcmoib30BaHWE TIOJIHOTO BHYTPEHHErO0 OTPaKECHHUS B
ONTUYECKUX CBETOBOIAX.



Jlmaza. Xom myuedt B Jsmn3e. OnTHdeckas cucTema Qoroarnmapara,
MHUKpPOCKOIIa U Tejieckoma. ['J1a3 Kak omTHdYecKkas cuctema. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. OmnbiTel HetoToHa. CroxeHue
CIEKTpaJIbHBIX I[BETOB. Jlrciepcus cBeTa.

Jlemoncmpayuu.

1 [IpssMonuHEHOE paCIPOCTPAHEHUE CBETA.

2 OTtpakeHue cBeTa.

3 [Tony4yeHnue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4 [Ipenomnenue ceera.

5 OnTuyeckuil CBETOBOJ.

6 XoJ ayueil B coOUparoliei JInH3e.

7 Xoq Iy4yer B pacCEenBAIOILIEH JIMH3E.

8 [Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

9 [Tpunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10 Mogenn rinasa.

11 PaznmoxxeHue Oenoro cBeTa B CIEKTP.

12 [Tonyuenue 6ey10ro cBeTa MU CIOKEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomul u onvimol.

1 HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUsSI CBETOBOTO Jy4a OT yrja

MaJCHUs.

2 N3yueHune xapakTepUCTUK U300paKeHUs MIPeAMETa B INIOCKOM 3epKalie.

3 HccnenoBanue 3aBUCMMOCTH YIUIa MPETOMIICHHS] CBETOBOTO Jy4a OT yria

MaJICHUsI HA TPAHULIE «BO3TyX—CTEKIION.

4 [Tonyyenue n300paxkeHui ¢ TOMOLIBIO COOMPAIOIIEH JINH3BI.

5 Onpenenenue GOKYCHOTO pacCTOSIHUSL M ONTUYECKON CUJIbI COOUparoIieit

JIMH3BI.

6 OnBbITHI IO Pa3IoKEHUIO OEIOr0 CBETA B CIEKTP.

7 OnpITel IO BOCHIPUATHIO IIBE€TA MPEIMETOB MPHU MX HAONIOACHUM uYepes

LIBETOBbIE (DUIIBTPHI.

Paszpnes 12. KBaHTOBBIC SIBJICHMS.

Omneitel Pezepdopaa u miianerapnas mozaens atoma. Moaens atoma bopa.
Hcenyckanne u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTH. ANb(a, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykmonHas wonens aromMHoro sAnpa. M3oromsl. PanmoakTuBHBIE
npeBpaienus. llepuon nomypacnanga aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b Macchl M 3HEpruu. Peaknun cuHTe3a H
nenenus saep. Ucrounuku sneprun ConHIa u 3BE3 .

SnepHas sHepretuka. JleMCTBUS PaguOAaKTUBHBIX U3JIyYCHUN Ha JKUBbIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOLEHHUS.

CnexTphl pa3auvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.
Jlabopamopnwie pabomul u onvimol.
1 Ha6nronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

OOl WN B



2 HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTUHM YACTHUIBI IO TOPMO3HOMY
nytu (o poTtorpadusim).
3 N3mepenne paguoakTUBHOIO (poHa.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOJYJIb MpeIHA3HAYEH TUISL
CUCTeMaTH3allid U O0O0OOIIEHHs TMPEIMETHOTO COJEp>KaHUS U  OIbITa
JESITeIbHOCTH, MTPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKE s
00y4aromuxcsi, BHIOPABIINX ATOT YUYCOHBIN MpPEIMET.

[Ipu n3yyeHnn JaHHOr0 MOAYJIS PEANM3YIOTCS U CHCTEMATU3UPYIOTCS BHJIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBAETCS JOCTHIKEHHUE MTPEAMETHBIX
U METallpeIMETHBIX IUIAHUPYEMBIX pE3yJNbTaTOB o00y4yeHHs, (opMUpYyeTCs
€CTECTBEHHOHAY4YHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEI0OBAHUS
SABJICHUM MPUPObl U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSACHATH (PU3MUECKUE
ABJICHHSI, TPUMEHSSI TOJYYEHHbIE 3HAHUA, pEllaTh 3aJauyd, B TOM YHCIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHMNUAnbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszjena
peanu3yeTcs 3a CUET TOro, 4To 00yYaroIMecs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcsi:

Ha OCHOBE IOJYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHSTH
(u3nyuecKue SIBJICHUS B OKPY KaIOIIEH MPUPOJIE U MOBCEIHEBHON KU3HH;

HCIIOJIb30BaTh HAY4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBICHUH, B
TOM YHKCIIE JJI IPOBEPKU THIIOTE3 U MOIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJEE€ Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAOmpUMep, MPAKTUYECKOTO  HCHOJB30BAHMS  Pa3JIMYHBIX
MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BUJIOB SHEPTHUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
HAIpPAaBIIEHO HA JOCTWKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesymbrare wusydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOILETro
oOpazoBanus y 00ydaromerocst OyayT chOpMHUPOBAHBI CIEAYIOIMINE TUIHOCTHBIC
pE3yNbTaThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

. — TMPOSIBIICHWE HWHTEpeca K HUCTOPHH M COBPEMEHHOMY COCTOSHHUIO
poccuiickol hU3NIEeCKO HAYKH,

. — I[IEHHOCTHOE OTHOIIEHHWE K JIOCTIDKEHUSM POCCHUUCKUX YUYEHBIX-
(pU3HKOB;

. 2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

. — TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXICHHU OOIIECTBEHHO

3HAUYUMBIX U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

. — OCO3HAHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIIbHOCTH
YYEHOTO;

. 3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

. — BOCHpPUSITHE OCTETUYECKUX KayecTB (Pu3nueckod Hayku: e€
TaPMOHHUYHOTO ITOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

. — OCO3HAHUE IIEHHOCTH (PU3MUYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA

IO3HAHUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTHM, BaXKHEHINEH COCTABJISAIOIICH
KYJbTYpBI;

. — pa3BUTHE HAYYHOU JII0O003HATENBHOCTH, MHTEPECA K UCCIIEA0BATEIBCKOM
NEATEIIbHOCTH;

. 5) ¢dopMmupoBaHus KyJabTYpbl 34A0POBbS M 3MOLHOHAJIBHOIO
0/1aromoJIy4us:

. — OCO3HAHHME LEHHOCTH O€e30MacHOro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU TNpaBui O€30MacHOr0 MOBEICHHUS Ha
TpaHCHOPTE, Ha JOPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OO0OpPYJOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

. — c(opMUPOBAHHOCTh HaBbIKA pedieKCHH, MPU3HAHUE CBOErO MpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APYyroro 4eJoBeKa;

. 6) TPyA10BOIr0 BOCIIUTAHUS:

. — aKTMBHOE€ y4acTHE B PEUICHUM MPAKTHYECKUX 3a/1au (B paMKax CEMbH,

o0pa3oBaTeIbHON OpraHU3alliy, TOPOo/Ia, Kpasi) TEXHOJIOTHYECKON U COLIMATLHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC M (PU3NUECKUX 3HAHHM;

. — HHTEpPEC K TMPAKTUYECKOMY H3YyUYCHHUIO Mpodeccuit, CBSI3aHHBIX C
bu3uKoi;

. 7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

. — OpHUEHTAIlUs Ha MpUMEHEHNEe GU3NUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B

00JIaCTU OKpYyXaroled cpenpl, IUIAHWPOBAHUS TOCTYNKOB M OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEW CPEJIbl;

. — OCO3HaHHE INI00AJBHOTO XapaKTepa HKOJOTMYECKUX MPOOJIEM U IyTen
UX pEUICHMUS;
. 8) amanTamum K M3MEHAWIIUMCH YCJIOBUSIM COLHMAJIBHOH M

MPUPOTHON Cpeabl:



. — NOTpeOHOCTh BO B3aMMOJICMCTBUM IIPHU BBIMOJHEHUH UCCIEIOBAHUN U
MIPOEKTOB (PU3UICCKOM HATTPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHUX;
. — TMOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4€pe3 MNpPaKTUUECKYIO
NEATEIIbHOCTD;

. — moTpeOHOCTh B (POPMHUPOBAHWMM HOBBIX 3HAHWHA, B TOM YHUCIIEC
(dbopMyIMpPOBATH UACH, TIOHSTHS, THTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSX;
. — OCO3HaHWE ACHUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B
obnactu HU3HKY;

. — IUITAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3UUYECKHUX
3HAHUK;

. — CTPEMJICHUE aHaJM3UPOBaTh U BBISBISATH B3aUMOCBSI3U TMPUPOIbI,
o01ecTBa 1 YKOHOMHUKHU, B TOM YHCJIE C UCTIOJIb30BaHNEM (DHU3UUCCKUX 3HAHUM;
. — OLICHKA CBOMX JEHCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOLIYIO CpEAdy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprate ocBoeHHs mporpamMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywawomerocs  Oyayr  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO3HABATEIbHbIC
YHHUBEpCalbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC
y4eOHbIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBbie Jjornyeckue 1eicTBUA:

. BBISBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(siBIICHMI);

. YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMAaTPUBAEMBIX (haKTax,
TaHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;

. BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBS3M TMPH W3YYCHUU (UBNUECKUX

ABJICHUM W TPOLIECCOB, JENaTh BHIBOJABI C HCIOJb30BAHWEM AEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOYEHUM, BBIIBUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bU3UYECKUX BEJIMYUH;

. CaMOCTOSTENIbHO BBIOMpaTh CHOCOO peleHus y4dyeOHoW (U3ndecKoit
3a7auyn  (CpaBHEHHE HECKOJIBKMX BapUaHTOB peIIeHUs, BBHIOOp Hambosee
MNOJXOJSILEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

. UCII0JIb30BaTh BOMPOCHI KAK UCCIICI0BATEIHLCKUN HHCTPYMEHT TTO3HAHMS;
. MPOBOJIUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHNE (PU3MUECKOTO SIBJICHUS;

. OIICHMBAaTh HA NPUMEHHUMOCTh U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJ€ MCCIIEIOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSTENIbHO (hOPMYJIMPOBATHL 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
POBEIEHHOIO HAOIIOAEHUS, OTIbITA, UCCIIEIOBAHUS;

. POTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3UUIECKUX

MPOIIECCOB, a TAKXK€ BBIJBUTaTh MPETOIOKEHUS 00 WX Pa3BUTHM B HOBBIX
YCJIOBUSIX U KOHTEKCTax.
Pabora ¢ undpopmaumeii:



. IPUMEHSTE PA3IMYHbIE METO/IbI, HHCTPYMEHTBI M 3aIIPOChI TIPH MIOUCKE U
orbope wWH(pOpPMAIMM WIH JAHHBIX C YYETOM TMPEIJIOKESHHOW YIeOHOH
dbu3nUeckoil 3a/1a4u;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3INYHBIX BUIOB U (POPM IPEICTABICHHUS,;
. CaMOCTOSITENIbHO  BHIOMpaTh ONTUMAIbHYIO (QOpMYy MPEIACTABICHUS

uH(GOPMallM U WUTIOCTPUPOBATH PEIIaEMble 3a/1a4ydl HECIIOKHBIMH CXEMaMH,
JauarpaMMamu, HHOM rpauKkoi U ©X KOMOMHAIIMSMH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeiCTBHSA:

. B Xoje o0CyxJeHusi ydeOHOTO MaTepuania, pe3yibTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBbI U
BBICKA3bIBaTh HJIEW, HAIICJICHHbIE Ha pELICHUWE 3aJaud U MOAJACpKaHUE
01aroxeIaTeIbHOCTH OOIICHNS;

. COMNOCTAaBIISAITb CBOM CYXKJEHUS C CYXICHHUSIMH APYIMX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3InYUe U CXOACTBO MMO3HIIHIA;

. BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. MyOJIMYHO NPEICTABIIATh PE3YJIbTAThl BEINOJIHEHHOTIO (PU3UYECKOIO OIbITa
(3KCIIepUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

. MOHUMATh W  HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHJUBUTyaJIbHON PabOThI MPU PEIIEHUH KOHKPETHON (PU3UUECKON MPOOIEMBI;

. MPUHUMATh LIEJId COBMECTHOM AESTENbHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS

1Mo €€ MOCTIKEHUIO: PACTIPEACIATh POIH, 00CYKIaTh MPOIECCH U PE3YyIbTaThI
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

. BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTASI KAYECTBEHHOTO pe3ysIbTaTa Io
CBOEMY HAIPABJICHUI0O W KOOPJAWHUPYS CBOU JCHCTBUS C JIPYTUMU WICHAMH
KOMaH/IbI,

. OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMI MPOMYKT MO KPUTEPHUSIM,
CaMOCTOSTENTEHO COPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

. BBISBJISITH MTPOOJIEMBbI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIIMX
JUIsL petieHust GU3NYeCKUX 3HAHUM;

. OPUEHTUPOBATHCA B  PA3IUYHBIX MOJXOJAaX TMPUHATHUS  PEIICHUHN
(MHIUBHYaTBLHOE, IPUHSTHE PELICHUS B TPYIIIE, MPUHSATHUE PEIICHUN TPYIIION);
. CaMOCTOSITEJIbHO COCTABJIAThH AJITOPUTM pellieHUs (PU3nuecKkoit 3a1auu uin
IUIaHa MCCIIEIOBaHUs C YYETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAThH MpejlaraeMble BAPUAHTHI PEIICHU;

. JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:
. JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUu U MpeJjiarath rjiaH e€ N3MEeHEHUS,
. OOBSACHATh TMPUYMHBI  JOCTUXKEHUS (HEAOCTUIXKEHHUSI) PE3YJbTaTOB
NeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;
. BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHMCJIE B XOJ BBHIITOJIHEHHUS

(bU3UYECKOr0 MCCIIEIOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM;

. CTaBUTbH ceOs1 HA MECTO JIPYroro 4ejaoBeKa B XOAE CIopa WU JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYIoro;



. MpU3HABaTh CBOE MPABO HA OIIMOKY MPH PEIICHUU PU3NUECKUX 33724 WIH
B YTBEPKICHHIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:
. UCIIONIb30BaTh  TMOHATHUS:  (PU3MYECKHE W  XUMHUYECKHE  SIBJICHHS,
HaOII0A€HUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHULBI (PU3NYECKUX BEIUYNH,
aTOM, MOJIEKyJla, arperaTHble COCTOSIHUS BewlecTBa (TBEPAOE, IKUIKOE,
ra3zoo0pa3HoO€), MEXaHM4YECKOE JBHKEHUE (paBHOMEPHOE, HEPABHOMEPHOE,
NpSIMOJIMHEHOE), TpPAeKTOpHUs, paBHOJCHUCTBYIOIIAs CHia, JedopMarus
(ynpyras, TuiacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;
. paznuyath sBiaeHus (quddy3us, TEIIOBOE ABUKEHUE YACTHUI] BEIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUYKEHUE, UHEpIHS,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUVIEHHOW OCBHIO
BpalleHus, Nepenayda JaBieHUs TBEPIABIMU TEJIAMH, JKUJIKOCTAMH M Ta3aMu,
aTMOC(EepHOE J1aBlICHUE, IIJITABAHUE TEJl, IPEBPAILICHHS] MEXaHUYECKON YHEPIUN)
[0 ONHCAHUID HX XapaKTEpPHbBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBJICHUE;
. pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MUECKUX SIBIICHUUA B
OKPYXaIoIlleM MHUpE, B TOM 4HuCie (PU3HUECKHUE SIBJIECHUS B MPUPOJE: MPUMEPHI
JOBWKEHUS C PA3JIMYHBIMHA CKOPOCTSMU B JKMBOM M HEKUBOW MPUPOLE, AEUCTBHE
CWJIBI TPEHUS B IPUPOJE U TEXHUKE, BIMSAHUE aTMOC(EPHOTO IaBJICHUS HA KUBOI
OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeEJ€ YEJIOBEKa, NPH ATOM IEPEBOAMTH
MPAaKTUYECKYI0 3a/adyy B Yy4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOICTBA
(npusHaku) GU3NYECKUX SIBJICHUM;
. ONMKCHIBATh NU3YUEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢u3nueckue BeIUYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMs, NYTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CUJIa YNPYTOCTH, CUJla TSAXKECTH, BEC Tela, cuia
TpeHusi, JaBjaeHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BHITAJIKUBAIOLIAS CHIIA,
MexaHu4ecKkas padoTa, MOLIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIIUEHT
MOJIE3HOTO ACHCTBUS MEXaHMW3MOB, KUHETUYECKAs] M MOTEHIMAJIbHASI YHEPTus),
IpU ONHUCAHMM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCIOJIb3yEMbIX
BEJIUYMH, MX O0O3HAUEHUS W €OUHULbBI (U3MYECKUX BEIMYHMH, HAXOAMTH
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU U3YYEHHBIX 3aBUCUMOCTEH (DU3UUECKUX
BEJIMYMH;
. XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl MTpaBUjia CIOKEHUs CUJT (BAOJIb OAHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, IpaBUJIO paBHOBeCHsl pbidara (0OJi0Ka), «30JI0TOE
PaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEpPruH, IpH 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIlIUCHIBATh €0 MAaTEMaTUYECKOe
BBIPAKEHUE;
. OOBACHATH (PU3NYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CUTYyallMid NMPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JOrMYecKux
maroB ¢ omnopod Ha 1-2 U3y4YeHHBIX CBOWCTBA (U3MUECKUX SIBJICHUM,
($u3HUEeCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
. pemiath pacy€THble 3anayd B 1—2 JEHCTBUA, HUCHOJIb3Ys 3aKOHBI U
(opMyJibl, CBSA3BIBAOLIME (PU3NUECKHUE BEIMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS



3aJlayM 3alKChIBaTh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHE BETUUYHUHBI B
(opMyIIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIC TAHHBIE, HEOOXOIUMBbIE
JUISL PELIeHHs] 3a]ay, OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOH (PU3NYECKOn
BEJINYMHBI,

. pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEMIHUTh NIpPH MOMOILIU
(U3NYECKUX METO/MOB, B OINHMCAHWU HCCIEIOBAHMS BBIICISATH MPOBEPSIEMOE
MPEANOJIOKEHNE (TUIOTE3Y), pa3jinyaTh W HMHTEPIPETUPOBATH MOJYyYECHHBIN
pe3ynbTaT, HAXOAUTh OIIMOKA B XOJE OIBITA, JeJaThb BBIBOJIBI IO €ro
pe3ynbTaTam;

. OPOBOAWTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUW WIH
¢u3nyecKux CBOWCTB Tell: (HOPMYIHpPOBATh MPOBEPSIEMbIE MPEIIOIOKEHUS,
coOupaTh YCTAaHOBKY U3 MPEATI0KEHHOT0 000pYI0BaHUs, 3aUChIBATh X0/ OTIHITA
1 (hOpMyYIUPOBaTh BHIBOJIBI;

. BBINIOJIHATh NPSIMbIE M3MEPEHUs PACCTOSIHUS, BPEMEHM, MacChl Teda,
00bEMa, CHJIBI U TEMIIEpaTyphbl C HUCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
MpUOOPOB, 3aUCHIBATh NMOKAa3aHUs NIPHUOOPOB € YUETOM 3aJaHHON aOCOTIOTHON
ITOIPEIIHOCTH H3MEPEHN;

. MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMUYMHBI OT
IpYroi € WCIOJBb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXXYLIErocs Tella OT BPEMEHHU JBWKEHHUS Tela, CHIIbl TPEHUS
CKOJBXEHUS OT Beca Tella, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHWJIBI TPEHHSI OT IUIOLIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS] TPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT OOBEMA
MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJla, OT TITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH MJIaBaHUS
TE€J, YCJIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUU
y4eOHOT0 HCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHMUS, CIEAYS
MPEAJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3YJbTAThl MOJYYEHHON 3aBUCHMOCTHU
(u3MUECKMX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOmuil U TpaduKoB, AeNaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

. MPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJIUYUH (IJIOTHOCTH
BELIECTBA >KUJIKOCTU M TBEPAOrO TENa, CHJIa TPEHUS CKOJBKEHHS, AaBJICHUE
BO3/lyXa, BBITAJIKMBAIOLIAsl CHJIA, IEUCTBYIOIIASI HA MOTPYXKEHHOE B KUAKOCTb
Teno, K0P UIIMEHT TMOJIE3HOr0 JEWUCTBUSL MPOCTBIX MEXAaHU3MOB), CIEAYS
MPEAJIOKEHHOW ~ MHCTPYKLMH: TPU  BBIIIOJIHEHUM U3MEPEHU coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BETMUUHBL;

. coOJII01aTh MpaBUIIa TEXHUKHU 0€30MaCHOCTH ITPH padboTe ¢ 1ad0paTopHbIM
000opy10BaHUEM;
. yKa3bIBaTh MPUHIUIBI JEHCTBUS PUOOPOB M TEXHUYECKHX YCTPOUCTB:

BECBbl, TEPMOMETP, AMHAMOMETP, COOOUIAIOIIMECS COCYHbl, OAPOMETp, pbIyar,
TIOJIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

. XapaKTepu30BaTh MPUHIMIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha X ONMKCAHUS (B TOM YHCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOJAOIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED,
MOPILIHEBOM HACOC, apeOMETp), MCIONIb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX
SBIICHUH ¥ HEOOX0IMMBbIe (PU3UUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOAUTH  MpUMEphl  (HAXOAUTh  UWHGOpPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOTO MCTOJIh30BAHUS (U3MYECKUX 3HAHUM B TMOBCEIHEBHOW KU3HU
11t obecrieueHrs 6€30MacHOCTU NPy OOpaIlleHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 370POBBS M COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTrO
IIOBEJICHUS B OKPYXKaloIleH cpene;



. OCYIIECTBIISITh OTOOp MCTOYHMKOB uHPopManmu B HHTepHere B
COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIINUXCSA
3HAaHUU W MYTEM CpPaBHEHMs PA3IMYHBIX MCTOYHHUKOB BBIACNIATH WH(OPMALIHUIO,
KOTOpasi SIBJSICTCSI MPOTUBOPEUMBOI HITM MOXKET ObITh HEIOCTOBEPHOM;
. MCIIOJIb30BAaTh MPH BBIMOJTHEHUN YY€OHBIX 3a/IaHUN HAyYHO-TIOMYJISIPHYIO
aUTepaTypy HpU3MUECKOro Co/IepKaHusl, CIIPABOYHbBIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BIaaeTh NpuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;
. co3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHhbMEHHbBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMALINU PUIUIECKOTO COJCPIKAHUS, B TOM YHCIIE
nyOJIMYHO JIeNaTh KpaTKUe COOOIIEHUsI O pe3yabTaTaX MPOEKTOB MU Y4eOHBIX
WCCIIEIOBAHNM, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YUYEHHBIM IMOHSATUWHBIN
anmnapart Kypca (pU3MKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;
. IIpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUI paclpenesTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 33/la4aMu, CIEIUTH 3a
BBINIOJIHEHUEM IUJIaHa JEHCTBUM, aJIeKBATHO OLEHMWBATH COOCTBEHHBIM BKJIAJl B
NEeSATENbHOCTh TPYIIbI, BBICTPAWBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
YUHUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOydeHuss B 8 Kjacce mpeIMeTHbIE pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOUIUXCSI YMEHHIA:
. WCIIOJIB30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE H
aMmop(HbI€ Tella, HACBHIIIEHHBbIM M HEHACBIIICHHBIA Map, BIAXXHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHSS OHHEPrus, TEIUIOBOM JBUraTelb, 3JIEMEHTapHbBIN
ANEKTPUYECKUN 3apsifi, DJIEKTPUYECKOE TMOJIe, NMPOBOAHUKU U IUIIEKTPHUKH,
ITOCTOSTHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;
. pasnuyaTh SIBICHUS (TEIJIOBOE pacIIMpPEHUE U C)KaThe, Teruionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHWE, KANWUIAPHBIC SBIICHHS, WCIApEHUE,
KOHJIEHCAllMs, [UIaBJIEHWe, KpHUCTauM3auus (OTBEpJAEBAHUE), KUIIECHUE,
Teruionepeaaya (TemIoNpPOBOJHOCTb, KOHBEKIUS, W3JIYYEHHE), DJIEKTpU3AIUL
TE€J, B3aWMOJECHUCTBUE 3apsAIO0B, NECUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHCTBUE MArHUTOB, JEHCTBME MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM, OJJIEGKTPOMAarHUTHAash MHAYKIMS) [0 ONUCAHUIO HUX
XapaKTEpPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JIAHHOE
(u3HUecKoe SBICHUE;
. pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (DU3UUECKUX SBJICHHA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UUYECKUE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWJUIAPHBIC SBJICHUS B MPUPOJE, KPUCTALIBI B
npupozae, uznydenue CoyHIIA, 3aMep3aHUEe BOJOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHue POCHI, TyMaHa, UHEesl, CHera, AJIEKTpUUECKue sIBJIeHUs B aTMocdepe,
ANEKTPUYECTBO KMBBIX OPTaHU3MOB, MATHUTHOE 10JIe 3eMIIH, Aperd MOItOCoB,
pOJIb MAarHUTHOTO TOJS IS JKM3HU Ha 3eMile, MOJIIPHOE CHUSHUE, NPH ATOM
NEPEeBOIUTh MPAKTUYECKYIO 3aJayy B Y4YeOHYIO, BBIJICHATh CYIIECTBEHHBIE
CBOMCTBA (MpU3HAKK) (PU3NYECKUX SBJICHUN;
. OMKCHIBATh NU3YYEHHBIE CBOMCTBA TEN U (DU3UUECKUE SABJICHUS, UCTIOIb3YS
(pusnyeckue BeIMYMHBL (TeMIeparypa, BHYTPEHHsSI SHEPrHs, KOJIHYECTBO
TEIUIOTHI, YJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEILIOTA ILUIABJICHMUS,
ylienbHasg TeIioTa NmapooOpa3oBaHMs, yAENbHAs TEIJIOTa CropaHus TOILUIMBA,
KO3 (DUIIMEHT TMOJe3HOro MACHCTBUS TEMJIOBOW MAIllMHBI, OTHOCHTEJIbHAS
BJIQXKHOCTh BO3AYyXa, OJJIEKTPUUYECKUN 3apsAl, CUJa TOKa, HIEKTPUUYECKOE
HAIIPSDKEHUE,  CONPOTHMBIICHWE  IPOBOJHMKA, YJEIbHOE  COINPOTHUBIICHUE



BEILIECTBA, pabdOTa M MOINHOCTh BJIEKTPUYECKOTO TOKA), IMPU ONUCAHUU
MPaBUJILHO TPAKTOBAaTh (PU3MUECKHH CMBICT HCIHOJIb3YeMBIX  BEIIMYHH,
0o0O3HaueHHUs W CAWHHIBl (U3UYECKUX BEIWYWH, HAXOAUTHh (HOPMYIIHI,
CBS3BIBAIONTUE JAHHYIO (PU3WYECKYI0 BEIMYHHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKN U3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITMYHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHHS W TPOIIECCHI,
WCIIONB3ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpPUHU
CTPOEHHS BEIIECTBA, MPUHLMII CYNEpPHO3ULIMU IOJIeM (Ha KadeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa 1 ydyacTKa LENH, 3aKOH
Jlxoynsa—Jlenna, 3aKOH COXpaHEHUs JHEPTUH, NPU 3TOM J1aBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MATEMaTHYECKOE BHIPAKEHUE;

. OOBSCHATH (PU3MUECKHE MPOIECChl M CBOICTBA TEl, B TOM YHUCIEC U B
KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIAThH
MIPUYUHHOCJIEJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKHUX 111aroB
c omnopoid Ha |-2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SABICHHUM, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. peuars pacy€THbIC 3aJauyd B 2—3 JEUCTBHUS, WCIOJIB3YS 3aKOHBI U
(opMyIbl, CBA3BIBAIOIINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS
3a1a4M 3alMCBIBAaTh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX IS
penieHusl 3aJadyd, BbBIOMpAaTh 3aKOHBI M (POPMyJbI, HEOOXOAUMBIE i €€
pelIeHns, TNPOBOAUTH pacu€Tbl W CPAaBHUBATH IOJIYYEHHOE 3HAYCHHUE
(bY3UYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh NpPH OMOLIU
(U3MUECKMX METOAOB, UCIOJIb3Ysl OINUCAHUE MCCIEIOBAaHUsA, BBIICIATH
IIPOBEPSAEMOE MPEAIIOI0KEHUE, OLIEHUBATH IPABUIIBHOCTD MOPAJIKA ITPOBEICHUS
MCCIIEIOBAHMS], 1€J1aTh BbIBOJBL,

. MPOBOAUTL ONBITHI MO HAOMIOACHUIO (PU3UYECKUX SBJICHUM WM
(u3MUeCKMX CBOMCTB Tell (KaNmWUISIPHBIE SIBJICHUS, 3aBHCHUMOCTH JIaBJICHUSA
BO3[lyXa OT €ro o0béma, Temmeparypbl, CKOPOCTH NpoLEecca OCTHIBAHUS U
HarpeBaHWsl TMpU U3IYYEHUHW OT I[IBETa WU3Iydaronieid (Moriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJbl OT TEMIEPATypPhl KXUIKOCTA U
IJIomAanan €€  IOBEPXHOCTH, DJJEKTpHU3alMs Tel W B3aUMOACHCTBHE
DJIEKTPUYECKUX  3apsAJIOB,  B3aUMOJCHCTBHUE  TOCTOSIHHBIX ~ MAarHHUTOB,
BHU3yaJn3allisl MAarHUTHBIX MOJIEW TOCTOSSHHBIX MArHUTOB, ICUCTBUSI MATHUTHOTO
IoJsl HAa TPOBOJAHUK C TOKOM, CBOMCTBA JJEKTPOMAarHWTa, CBOWCTBA
ANEKTPOJBUTATENS] MOCTOSHHOIO  TOKa):  (OPMYJIMpPOBATH MPOBEPSEMbIE
MPEANOJIOXKEHNUs, COOUpPaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 00OpYyAOBaHMS,
OTIMCBIBATH XOJ1 OTbITA U (HOPMYJIMPOBATH BHIBOJIHI;

. BBINIOJIHATh ~ MPSIMBIE  M3MEPEHUSI  TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTHU BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHHUBATh PE3YJIbTaThI
U3MEpEHUM ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH;

o MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (hU3UYECKON BETUYUHBI OT
JIPYTOi C UCIMOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCThH CONPOTUBICHUS
IPOBOJHUKA OT €ro JJIMHBI, TUIOIIAAM TOIEPEYHOrO0 CEYEHUS U YIEIBbHOIO
CONPOTHBJIEHUS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HalpsKEHUS HAa MPOBOJAHUKE, MCCIEAOBAHUE IIOCIENOBATENBHOIO H
napajijieIbHOTO COEAMHEHU TMPOBOJHMKOB): TIUIAHUPOBATh HCCIEAOBAHUE,
coOUpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS], CIEAYS MPEI0KEHHOMY IJIaHY,
(¢uKcHpoBaTh peE3yNbTaThl MOTYYEHHOM 3aBUCUMOCTA B BHUAE TaOIULl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM HUCCIEA0OBAHMS;



. MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BeIWYHH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOAHMKA, padOTa U MOILHOCTH
AIEKTPUUECKOTO TOKA): IJJAHUPOBATH U3MEPEHUS, coOupaTh
DKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CJIEAys TPEIJIO0KECHHOM HWHCTPYKLUHU, H
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

. cOOJII0AaTh MpaBUiia TEXHUKHU O€30MaCHOCTH IIPU padoTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;
. XapaKTepu30BaTh NPUHIUMBI JEHCTBUS W3YyYCHHBIX TPUOOPOB H

TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHHS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JIOMOB, TMTPOMETp, HapoBas TypOMHA, aMIEPMETP, BOJBTMETD,
CUETYMK  DJIEKTPUYECKOM  DSHEPruHu, DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTesbHbIE ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENHN, AIEKTPOMATHUT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUA O CBOMCTBAaX (PU3MYECKUX SBIECHUH U HEOOXOJIMMBbIE
(u3nuecKre 3aKOHOMEPHOCTH;
. pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
MpUOOPBI MO CXE€MaM U CXEMATHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP,
TEPMOC, TICUXpPOMETP, THUIPOMETp, JIBUraTelb BHYTPEHHEro CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTaBIAThH CXEMbl DJJIEKTPUYECKUX Ieneil ¢
MOCJIEIOBATEIbHBIM M MapajUIeIbHBIM COEAMHEHUEM HIIEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;
. NPUBOAMTH  NpPUMEPHl  (HAaXOIWTh HH(POpPMALMIO O HOPUMEPAX)
MPAKTUYECKOIO HCIOIb30BaHUA (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KU3HU
111 oOecrieueHrs 6e30MacHOCTH PH OOpAIEHUH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAHEHUsl 3J0POBbA U COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;
. OCYUIECTBJIATh MOUCK HMHpOpMaMK (U3MUYECKOTO COAEpPKAHUS B
WNHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHMM M TYTEM  CpaBHEHUS
JOTIOJTHUTENbHBIX HMCTOYHUKOB BBIAENATh MHGOPMAILMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOM HIIM MOKET ObITh HETOCTOBEPHOM;
. MCIIOJIb30BAaTh MPH BBIIIOJIHEHUH YYEOHBIX 3a1aHUI HAyYHO-TIOMYJISIPHYIO
IUTEPATypy (PU3NYECKOTO COJIEpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPChI CETH
WNuTtepHeT, BIageTh NMpuEMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
. co37aBaTh COOCTBEHHbIE NMUCHMEHHbBIE M KPAaTKUE YCTHBIE COOOIICHMS,
0000111ast ”HPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJAEPKAHMS,
B TOM 4YHCl€ MyOJWYHO TPEACTABIATh pPEe3yJbTaThl MPOEKTHOM WU
UCCJIeIOBATENLCKOM  JIEATENIbHOCTH, MPU 3TOM TPaMOTHO HCHOJIb30BaTh
U3YYEeHHBIM MOHATUMHBIN anmapaTt Kypca (pU3uKH, COTPOBOKIATH BHICTYIUICHHUE
IIPE3CHTALUEN;
. OpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HUCCIEAOBAHUM (U3HUECKUX
IPOLIECCOB  paclpeiesiaTh OO0sf3aHHOCTHM B TpPyNIe B COOTBETCTBUHM C
MOCTABJICHHBIMUA 33J]a4aMH, CJIEIUTHh 32 BBINOJIHEHUEM IUJIlaHa JEHCTBUN H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIH BKJIad B
NEeSTEABHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
IPOSBIISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xoniy oOydenuss B 9 kJjacce NpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
. UCIIOJIb30BaTh IMOHATHUSA: CHCTeMa OTCcuéra, MarepuaibHas TOYKa,
TPAeKTOPUs, OTHOCUTEIBHOCTh MEXAHWYECKOIro JBIXKEHHS, Jedopmanus
(ynpyrasi, mnjgacTHuYeckas), TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,



HEBECOMOCTh U MEPETPY3KU, UEHTP TSHKECTH, a0COJIOTHO TBEPAOE TEJIO, LEHTP
TSDKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHNYECKHE KOJIeOaHUs U BOJIHBI, 3BYK,
uHQpa3ByK W yIbTPa3BYK,  JJIEKTPOMArHUTHbIE  BOJIHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAlIbHO30PKOCTb, CIIEKTPBI
UCIyCKaHHUsI W TMOIJIOIICHMs, anb(a, OeTa- W raMMa-u3JIy4eHHs, H30TOIIbI,
AJlepHasi PHEPreTUKa;

. paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHENWHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHE, CBOOOTHOE Ta/IeHNe
T€J, PaBHOMEPHOE [BWXXEHHE [0 OKPYKHOCTH, B3aWMOJEICTBUE Tel,
pEaKkTHUBHOE JBIDKEHHE, KojebaTrenpHOE JBIDKCHHE (3aTyxaromme |
BBIHY/ICHHbBIE KOJIeOaHus1), pe30HAHC, BOJIHOBOE JIBIKEHUE, OTPAKEHUE 3BYKA,
MPSMOJIMHEMHOE PACIPOCTPAHEHHUE, OTPAKEHNUE U NPETIOMIICHHE CBETA, ITOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETA B CIEKTP U CIIOKEHHUE
CHEKTpaJbHBIX IIBETOB, AMCIEPCHUS CBETA, €CTECTBEHHAs pPaJHOaKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOTO CIEKTpa W3JIyYEHHs])) IO ONUCAHUIO UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JITaHHOE
(u3HuecKoe SBICHUE;

. pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MUECKUX SIBIICHUUA B
OKpYXarolleM MHpe (B TOM YHUClie PU3NYECKHE SIBJICHUS B IPUPOJIE: IPUIIUBBI U
OTJIUBBI, JBUKEHUE M1aHeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCIIPUSTUE 3BYKOB KUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUUYECKHE
BOJHBI, I[yHAMH, 3XO0, IIBETa TeJl, ONTHYECKHE SBJICHUS B MPUPOJE,
OMOJIOTUYECKOE JEHCTBUE BUAMMOIO, YJIbTPa(UOJIETOBOIO M PEHTTEHOBCKOIO
U3JIyYCHHUI, €CTECTBEHHBI paJMOaKTUBHBIA (POH, KOCMUYECKHUE JIy4H,
PaAMOAKTUBHOE U3IIyYEHHUE MPUPOJHBIX MUHEPATIOB, JEHCTBUE PAIUOAKTUBHBIX
M3JIyYCHU Ha OpPraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOMCTBA (MPpU3HAKH ) (PU3UUECKUX
SABJICHH;

. OMKCHIBATh U3YUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIONIb3YSI
(¢u3nueckue BEIMYMHBI (CpeHsiE W MTHOBEHHass CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBDKEHHM, YCKOpPEHHE, IMepeMelIeHue, IMyThb, YIrjioBas
CKOPOCTb, CHJIa TPEHHUS], CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE CBOOOHOTO
MaJieHusl, BEC Tela, UMIYJbC TeJa, UMITYyJIbC CHJIbl, MEXaHUYecKas padoTa u
MOIIIHOCTh, TMOTEHLMAJIbHAS HSHEPrus Tena, MOAHITOrO0 HaJ IOBEPXHOCTHIO
3eMJIM, MOTEHUUAIbHAs HHEPTUs CHKATOM MPYKUHBI, KHHETUYECKAsl SHEprus,
MOJIHAsI MEXaHUYECKasi HHEPrus, MEePUOoJ U 4acToTa KoueOaHUul, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHUS
cpenbl), TpU OMNHCAHUU TMPABUIBHO TPaKTOBAaThb (U3MUECKUI  CMBICH
UCIIOJIb3YEMbIX BEJIMYUH, O0O3HAUYEHUS] M EIUHUIBI (U3UUYECKUX BEITUYMH,
HaXO0JIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (HU3UYECKUX
BEJIMYMH;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKHE SIBICHHUS M IPOLIECCHI,
UCIIOJIb3YSI 3AKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, TPUHLIMII
CYNEPIO3ULIMA CHUJI, IPUHIUIT OTHOCUTENbHOCTH ['anmuies, 3akoHbl HploTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, 3aKOHBl OTPaXEHUS U MPEJOMIICHUS CBETa,
3aKOHBI COXPAHEHMSI 3apsI0OBOTO U MACCOBOI'O UMCEN MPH SAEPHBIX PEaKUUsX,
Opy 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3allUChIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

. OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEJN, B TOM YKCIE U B
KOHTEKCTE CHUTyallMii NPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH



MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE W3 2—3 JOTHYECKHX
oiaroB ¢ Omnopod Ha 2-3 U3YYEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUH,
(Gu3nYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;

. pemarh pacuéTHble 3amadyu  (ONMUparomuecs Ha CHCTeMy u3 2-3
YpaBHEHHUI), HCIONb3ysd 3aKOHBl U (OPMYJIbI, CBA3BIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS 33J1a4yl 3alMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIONIME WM H30BITOYHBbIC [aHHBIC, BBIOMPATH 3aKOHBI U
(dopMyIbl, HEOOXOAUMBIE [JIsl PEIICHHUs, MPOBOJUTH PAcUEThl U OICHUBAThH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMYMHBI,

. pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOYKHO PEMIUTh NIpPH MOMOLIU
(¢u3nYeCKuX METOJOB, UCIOJB3ysl ONHCAHHE WCCICAOBAHUSA, BBIICIATD
IIPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh IPABUIIBHOCTD MOPSAKA MPOBEACHUS
MCCJIEI0BAHMS, I€TaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUN U
OTIBITOB;

. MPOBOJUTH ONBITBI MO HAOMIOAEHUIO (DUIUYECKUX SBJICHUH WIH
(u3MUEeCKMX CBOMCTB Tell (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHA, 3aKoHa
COXpaHEHUs SHEPTHH, 3aBUCUMOCTb IEPHO/J1a KOJIEOAHUH MPY>KMHHOTO MasiTHUKA
OT MaccChl rpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT AMILIATYAbI MAJIbIX
KOJIeOaHWil, TPSIMOJIMHEWHOE paclHpoOCTpaHEHUE CBETa, pPa3joKeHue Oeoro
CBETa B CIIEKTP, U3yUYEHUE CBOMCTB N300paKEHHSI B TIJIOCKOM 3€pKajie U CBOMCTB
n300paXkeHUsl MpeaMeTa B coOuparoleld JIMH3e, HAONIOJEHUE CIUIOIIHBIX U
JUHENYaThIX CIEKTPOB HU3IIYUYEHHS): CaMOCTOSATEIBLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HaOOpa 000PYI0BaHUs, OMUCHIBATH XOJ OIbITA U €r0 pe3yJIbTaThl,
bopMyIUpOBATH BIBOIHI;

. MPOBOJIUTH IPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpEaeIIss
CpeliHee 3HaYeHUe U3MePSeMOil BeTMUMHBI ((POKYCHOE pacCcTOsSIHUE COOMparoLIeit
JIMH3bI1), 000CHOBBIBATH BHIOOP CrIOCO0A U3MEPEHUS (M3MEPUTENTHLHOTO MPUOOopa);
. MPOBOJIUTh KCCIIEOBAHUE 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYUH C
MCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU IMpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOM CKOPOCTH, Mepuojaa KojeOaHuit
MaTeMaTUYeCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCHUMOCTU YIJIa OTpaKeHUs
CBETa OT yIJIa MaJeHUs M YIJia MPEeJOMIICHHs OT yria NajeHusl): MIaHUPOBaTh
UCCJIEIOBAHUE,  CaMOCTOSITENIbHO  cOOMpaTh  yCTAaHOBKY, (PUKCHPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BUJE TAOJIHIl U
rpauKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

. MPOBOJIUTHh KOCBEHHbIE H3MEPEHMS (U3HUECKUX BEJIUYUH (CpemHss
CKOpPOCTb M YCKOpPEHHE Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOPEHHE
CBOOOIHOTO MaJIeHUs, KECTKOCTD MPYKUHBI, KOADPUIIMEHT TPEHUSI CKOIBKEHHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacTOTa M MEpuoja  KoJeOaHHit
MaTEMaTUYECKOT0 U MPYKUHHOTO MAsSTHUKOB, ONTHYECKasi CUJia cOOMparonieit
JUH3bl, PaJUOAKTUBHBIK  (OH): IUIAHUPOBaThH HM3MEpPEHUs, CcoOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY M BBINOJHATH  HM3MEPEHUs,  Cleays
NPENJI0KEHHON MHCTPYKIIMH, BBIYUCIATh 3HAYEHUE BEJTUUYMHBI U aHATIM3UPOBATh
IIOJIYYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN;

. coOJII0/1aTh MpaBUIIa TEXHUKU 0€3011aCHOCTH P padboTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;
. pa3inyaTh OCHOBHBIC TPU3HAKK WM3YyYEHHBIX (PU3UIECKUX MOJICICH:

MaTepualibHas TOYKa, a0COJIOTHO TBEPJOE TEI0, TOUCYHBIH HCTOYHUK CBETA,
JIy4, TOHKas JINH3a, IUIAHETapHAasi MOJAEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO
sSapa,



. XapakTepu30BaTh MPUHIUIBI JACUCTBUS HM3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX OMUCAHUSA (B TOM YHCIIE: CIUIOMETP,
JATYUKU TIOJIOKEHMS, PACCTOSIHUS W YCKOPEHHs, pakeTa, 3XO0J0T, OYKH,
nepuckorn, ¢oroanmnapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOI, I03UMETD,
Kamepa BuibcoHa), MCMONB3ys 3HAHHWS O CBOMCTBaX (PM3MUECKHUX SIBJICHUN U
He00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

. HCIIOJIB30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX IMPOLECCOB MPH
pelIeHnr y4eOHO-TIPAKTUYECKUX 3a/1ad, ONMTUYECKUE CXEMBbl ISl TOCTPOCHUS
M300paKeHHUI B TJIOCKOM 3€pKajie U COOUparomiei JIMH3E;

. MPUBOANTh TNPUMEPH  (HAaXOOWUTh HWHPOpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO UCIOJIb30BaHUS (PM3MUECKUX 3HAHUM B IMOBCEIHEBHOW KHU3HU
U1t oOecrieueHns 0€30MacHOCTH NpU OOpaIlleHUH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAHEHUsI 3J0POBbA U COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
TIOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

. OCYUIECTBJIATh MOUCK HMHpOpMaMK (U3UYECKOTO COAEpKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO OPMYIIUPYS MIOMCKOBBIN 3aMPOC, HAXOJUTh ITyTH
onpeaeneHus JOCTOBEPHOCTH NOJyYeHHON HH(POPMallUK HA OCHOBE HMEIOLIUXCSI
3HAHUI U TIONOJHUTEIbHBIX HUCTOYHHUKOB;

. MCIIOJIb30BAaTh MPH BBIIIOJIHEHUH YYEOHBIX 3a1aHUI HAyYHO-TIOMYJISIPHYIO
JIUTEPATYpPy (PU3UYECKOTO COJIEpPKaHMs, CIIPABOYHBIE MATEpUaIbl, PECYPChI CETH
WNHTtepHeT, BIageTh NMpuEMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO37aBaTh COOCTBEHHbBIE NMHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
MH(}OpMaMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COACPKAHNUS, ITyOITMYHO
MPEACTABISATH PE3YyJIbTaThl MPOEKTHOM WM MCCIIEOBATENbCKOM IESITEIbHOCTH,
NpAd 3TOM TPaMOTHO HCIOJIb30BATh W3YUYECHHBIM MOHSATUWHBIN amnmapar
M3y4aeMoro paszena (pU3MKH U CONPOBOXKIATh BBICTYIUUIEHHE MPE3EHTALUEH C
y4€TOM OCOOEHHOCTEHN ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB
Ne HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HUGPOBbIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa

1.1 dusuka - HayKa 0 IIPUPOE 2 bubnmorexa HOK
' YK PHPOA https://m.edsoo.ru/7f416194
bubnuorexa [IOK
1.2 ()
HSIHCCIIE BETIAHHbL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN ) 1 bu6nuorexa [IOK
' METOJ TO3HAHUS https://m.eds00.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6anoreka IIOK

2.1
Crpoemne Bemectsa 1 https://m.edsoo0.ru/7f416194

JIBrkeHue u

2.2 B3anMOJENCTBUE YaCTH 2 1 bubmorexa LIOK
' a 1 https://m.edsoo.ru/7f416194
BEIIECTBA
53 ArperaTHble COCTOSTHUS ) bu6muoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
Hroro mo pazaeny 5

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tejl



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

bubnunorexa LIOK

3.1 Mexanmuteckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
3.9 Wuepnus, macca, 4 bubnunorexa LIOK
' IUIOTHOCTD https://m.eds00.ru/7f416194
bubnunoreka LIOK
33 Crna. Buaet e 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

Hasnenue. [lepenaua

41 JTaBJICHUS TBEPIBIMU 3 bu6nmorexa [IOK
' TeIaMH, KUIAKOCTIMU U https://m.eds00.ru/7f416194
rasamu
bu6anoreka IIOK
4.2
Jlapietine KuakocTh 5 https://m.edso0.ru/7f416194
bu6anoreka LIOK
4.3 A
T™MOocepHOe TaBIeHHE 6 https://m.edso0.ru/7f416194
eliCTBHE KUJIKOCTH U ra3a
4.4 fa or )KéHI—IILOC B HUX 7 bubmmorexa TIOK
' Py https://m.eds00.ru/7f416194
TENO
Uroro no pazaeny 21

Pa3nea 5. PaGoTa n MoIHOCTh. JHeprus

but6mmoreka [IOK
1 P
> 860Ta 1 MOIEOCT® 3 https://m.eds00.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 bubmorexa [IOK

https://m.edso0.ru/7f416194



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

bubnunorexa LIOK

5.3 Mexanuyeckas SHEprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO 68 12

YACOB I10 [TPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KoauvecTBo yacoB
Ne DJleKTpoHHbIe (L (poBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
Paznen 1. TenoBble siBiaeHUs
11 CrtpoeHnue u CBOCTBa 7 bubnnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TennoBbie mpoiecchl
pott 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNeKTpUUECKUe 3apsbl.
2.1 3apsKEeHHbIE TeNNa U UX 7 1 bubmmorexa [OK
' p . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
99 [TocTrosiHHBIM 20 1 7 bu6mmorexa [IOK
' ANEKTPUUECKUAN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarHuTtHbI€ SIBIECHUS
6 1 15 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubmuotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KVIACC

HauMeHoBauue KoaundecTBOo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MpOrpamMmbl padoTbI padoThbI
Paznen 1. MexaHnu4veckue siBJeHUsI
MexaHudeckoe Bu6 110K
nOInoTeKa
1.1 BI)KCHHUE U CTIOCO0
A . 10 1 https://m.edsoo.ru/7f41a4a6
€ro OINMHCaHUS
. bubnuorexa [JOK
1.2 BzaumoneiicTBue Ten
8 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpPaHCHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJTHbI
91 MexaHudeckue 7 3 bu6nmoreka [JOK
' Konebanus https://m.edsoo.ru/7f41a4a6
99 MexaHndecKkue BOJIHBI. 8 1 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMarHuTHOE Bu6 OK
31 Hole I 6 9 nommoreka L]

OJICKTPOMAardauTHBIC

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

BOJIHBI

Hroro no pazaeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnmoreka [JOK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onITHYECKHE 6 bubmuorexa [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubmuorexa [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
Ucnyckanue n
5.1 MIOTJIOIICHHE CBETA 4 bubmorexa HOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Ctpoenue aToMHOTO 6 bubnmnoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s
>3 AACPHPIC peartitan ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3znea 6. [loBToOpuTE IbHO-00001IAKO M MO

AYyJIb

6.1

IToBTOpEHUE U
000611IeHne
coJiepKaHus Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9 xnace

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n

/

I

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTesibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBienus
IIPUPOJIBI

duznueckue IBICHUSI

dusznyeckue BEIUYUHEI U
HUX U3MEPCHUC

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPU MOMOIIH >KHUIKOCTHOT'O
TEPMOMETpa U AaTYUKa
TeMmeparypbl"”

Mertoabl Hay4HOTO
no3Hanusd. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JAJIBHOCTB MOJIETA IIAPUKA,
MYIIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIBLHO, TEM
OouIblire, ueM OOJIBIIE
BbICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbIThI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHUE
BEIIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBH>KeHue 4acTHIl
BeIIeCcTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue
«OnpITE 1O HAOIIOACHUIO
TEIJIOBOTO PACITUPCHUS
ra3oB»

10

ArperaTHble COCTOSHUS
BELIECTBA

11

Oco0OeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.
O60061eHue 1o pazaeny
«IIepBoHauanbHbIC
CBEJICHUS O CTPOEHUU
BELIECTBa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanndeckoe OBUKEHHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Ennnuiist
CKOpPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c



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

14

Pacuer nytu u BpeMeHu
JBUKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusa. Macca — Mepa
UHEPTHOCTH TEJ

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTE BelecTna.
Pacuer mMacchel 1 00bEMa
TEJ1a 110 €10 INIOTHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas paboTta
«OrnpeneneHue mMIOTHOCTH
TBEPJIOTO TEJIa»

18

Pemrenne 3amad o reme
"[TnotHOCTE BemiecTna"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoseiicTeus Tes. Cuna
ynpyrocTtH. 3akoH ['yka

20

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pacTsKeHus
(medopmanun) mpy>KUHBI
OT MIPUIIOKEHHOU CHUITBD»

21

[[SIBneHME TATOTEHUS.
Cuna TsxecTu

22

CBs13b MEXY CHIION
TSDKECTH M Maccol Tea.
Bec Tema. Pemenne 3amau
o Teme "Cuia Tsoxectn"”

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



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha IpYTrux

b K
23 miaHeTax. Gusnyeckue nbmmorexa [O
https://m.edsoo.ru/ff0a1502
XapPaKTEPUCTUKHU TIJIAHET

24 W3mepenue cui. bubnuoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 | Bec tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cui,

26 HaIlpaBJICHHBIX 10 OJTHON bubnnorexa [JOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAsA CHIT

7 Pemenue 3agau no reme
"PaBHoneiicTByromas cr"

Cuna TpeHus U €€ BUJIBIL. Eub OK
28 | Tpenwue B mpupoje u nomorexa 1
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JIaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKCHUS Eub OK
29 OT CHJIBI IaBJICHUS U nosmoreka 11
https://m.edsoo.ru/ff0alcc8
XapaxkTepa
CONMPUKACAIOIIUXCS
ITOBEPXHOCTEW»
Pemenue 3agaq Ha
30 | ompenencHue

PaBHOJECUCTBYIOLIEH CUIIBI



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

31

Pemenue 3amad mo Temam:
«Bec Tenay,
«I"paduueckoe
HU300pakKeHUE CHIT»,
«Cuipl»,
«PaBHOZIEUCTBYIOIIAS CUIT»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo
TeMaM: «MexaHu4eckoe
nBUKeHHe», «Macca,
IJIOTHOCTHY, «Bec Temnay,
«['papuueckoe
HU300paXKeHHUE CHII,
«Cumbi»

33

JNasnenue. CriocoObl
YMCHBIICHHUA U
YBCIIUUCHUA JABJICHUSA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza.
3aBUCUMOCTD JIaBJICHUS
rasa ot oobéma,
TeMITepaTypbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPJBIMU TEJIAMH,
KUOAKOCTSIAMHU U ra3aMU.
3akon ITackams

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

I[aBJICHI/IC B XKUJAKOCTH H
ra3€, BBI3BBAHHOC
)IefICTBHeM CHJIBI TAXKECTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3agay no teme

37 «/laBrieHue B )XUJIKOCTU U bubmmorexa [JOK
A https://m.edsoo.ru/ff0a2826
raze. 3akod [lackamsy»
bubmuorexa [JOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa LHOK
AP p https://m.edsoo.ru/ff0a3136
40 Manometpsl. [ToprraeBoit
JKHUIKOCTHBIN HACOC
Atmocdepa 3emian u
41 . qu({bmié bu6mmoreka [IOK
P https://m.edsoo.ru/ff0a2b5a
CYLIECTBOBAHHUS
42 Bec Bo3ayxa. bubnuoteka [JOK
ATMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHoro
43 nasiieHus. OnbIT bubmmorexa LHOK
’ https://m.edsoo.ru/ff0a2da8
Toppuuennun
3aBUCUMOCTH
44 aTMOC(epHOTO TaBJICHUS bubnmnoreka [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MODst
Bapomerp-anepon.
45 ATII)VIOC(l): Hoe:p aB)JI'IeHI/Ie bubmmorexa [JOK
p a https://m.edsoo.ru/ff0a2fc4
Ha pa3IuYHBIX BBICOTAX
46 Pemenue 3agad mo reme "

ATtMmocdepHoe naBieHue"”



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

47

JlelicTBue ®UJIKOCTH U Tra3a
Ha MOTPYKEHHOE B HUX
Teno. ApXxuMeoBa cuiia

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JIaboparopHast pabota
«Onpenenenue
BBITAJIKWBAIOIICH CHUJIIBI,
NEHCTBYIOLIEH Ha Tello,
MOTPYKEHHOE B
JKHUIKOCTD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

49

JIaboparopHast paboTa 1o
teme «MccnenoBanue
3aBHCHUMOCTH Beca Telia B
BOJie OT 00BéMa
MOTPY>KEHHOU B JKUIKOCTh
YacTH Tejay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Texn

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOAKH U
OIpeJIeIIeHNE €€
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymnos.
BosnyxomaBanuey,
«/laBrneHue TBepabIX TEN,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

JKUIKOCTEH U Ta30By

53

KontposbHas pabota mo
TeMe «/laBieHue TBEpIbIX
TeJ, JKUJIKOCTEH U ra30By

54

Mexannueckasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MortHocTts. EquHuiist
MOII{HOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBaHue
"Pacuét MmoniHoCTH,
pa3BUBAEMOM IIPU MOIBEME
110 JecTHHUIe"

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuit Ha
pbryare

58

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabora «ccnenoBanue
YCJIOBUI paBHOBECHS
peraara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3ana4 no teme
«Y cmoBUsl paBHOBECHS
peIyara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduunent noneznoro
JeWCTBUS MEXaHU3MA.
JlabopaTopHas pabota

0.5



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI
HAKJIOHHOU IJIOCKOCTHY

61

Pemrenue 3agad mo reMme
"Pabora, momrHoCTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHudeckas SHEpPTHsl.
Kunetnueckas u
MOTEHIMATbHAS SHEPTUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3akoH COXpaHCHHA
MEXaHUYeCKOH OHCPI'un

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

64

YPOK-3KCIIEPUMEHT 110
TeMe
"DKCcIepUMEHTaIbHOE
OnpeeIeHNe U3MEHEHUS
KUHETHYECKOHN U
MTOTEHIIMATIbHON SHEPTUU
MIPU CKAaTBIBAHUU TEJIa TI0
HAKJIOHHOM TIOCKOCTH"

65

KonTponbHas padota no
teme «Paborta u
MOIIHOCTh. DHEPTHUS»

66

PezepaHbiii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MexaHnueckoe
JBHKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

"JlaBieHue TBEPIBIX TEII,
XKUAKOCTEN U razoB"”

PesepBHblii ypok. Pabora ¢
TEKCTaMH TI0 TeMe

68 "Pabora. MOIIHOCTS. 1
Oneprus"
BIIEE KOJIMYECTBO
OB 68 12

YACOB I10 [TPOTPAMME




8 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KoHnTpoJbHbie IIpakTHYeckue
/ Bcero U3y4eHus o0pa3oBaTre/ibHbIE
padoThI padoThI
n pecypchbl
OcHOBHBbIE TIOJIOKEHUS
1 MOJIEKYJIAPHO- 1 bu6nuoreka [JOK
KUHETHUYECKON TEOPUHU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TTOJITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYT
Mopaenu TBEPAOTO,
3 AKHJIKOTO U ra3000pa3HOro 1 bubmmorexa LIOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHHI BelllecTBa
OObscHEeHUE CBOWCTB
TBEPAOrO, )KUJIKOIO U
4 ra3o00pa3HOro COCTOSTHUM L
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannmueckue n 1 bubmuoreka [IOK
amopHble Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
bubnunorexa LIOK
6 KalMJUISIPHOCTb. 1

[ToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530



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

HaTAXKCHHUEC

7 TennoBoe pacuimpeHue u bu6muoreka [IOK
c)KaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 TEeMIIepaTypbl CO
CKOPOCTBIO TEIIIOBOTO
IBIKEHUS YaCTHLI
Buyrpennssa sHeprusl.

9 anzz(im I/ISMGHSHI/I}I bubnnorexa LHOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEepruu
bubmuorexa [JOK
10 B
HBL TETUIOTEpEAatn https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe

11 HCIIOIL30BaHUE TEIIOBEIX bu6nuorexa [IOK
CBOMCTB BEIIECTB 1 https://m.edsoo.ru/ff0a65c0
MaTEepHaJIoB B IEJISAX
sHeprocoepexeHus"

12 KomnuecTBO TEIIOTHL. bu6nuorexa [IOK
VY nennHaAs TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIOBOTO

13 Oananca. TermtooOMeH 1 bubmorexa LIOK

’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaboparopHnas pabora
" PATOPHA b bubmuoreka [{OK
14 Uccnenosanue siBiIeHNUS

TEII000MeHa Ipu

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

CMEIIIMBAHUU XOJIOJIHOU U
ropstuei Boab!"

Pacuer xonnuecTBa
TEILIOTHI, HEOOXOUMOTrO

15 JUIS HATPEBAHUS TEJa U
BBIJICTISIEMOTO UM IIPH
OXJIAXKICHHH
JIaboparopHast pabota
16 "OnpeaeneHue yaeabHOM bubmorexa HOK
P Y | https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
DHeprus TOIIUBA.
17 VaenpHas TemiaoTa bubmorexa LOK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHHUS
IInaBnenue u
OTBEpJICBaHUE
18 K Hcliﬂannnqecxnx Tel bubmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
VY nenwbHas Teriota
TIJIaBJICHUS
JlaGoparopHuas pabora
19 "On I; enI;HHe g eIbHOM bubmorexa [IOK
pezt A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJICHUS JIbJa
20 [TapooOpazoBanue u bubnuorexa [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas
bubnunorexa LIOK
21 | TemoTa napooOpa3oBaHUs

1 KOHACHCAIlUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYpPBI
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS

22

Brnaxxnocts Bo3ayXa.
JIaboparopHast pabota
"Onpenenenue
OTHOCHTEJIbHOM BJIQXKHOCTH
BO3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aay Ha
ONPEACIICHUE BIIAXKHOCTH

BO3lyXa

24

[IpuHimns paboTh
TEIUIOBBIX JIBUTATEINEH.
[TapoBas TypOuHa.
JIBUraTens BHYTPEHHETO
CrOpaHHs

25

KII/I TermoBoro
nsurareisd. TemioBnie
JIBUTATEIIN U 3aluTa
OKpY>Karollen cpeibl

bu6anoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
IIPEBPALICHNS] DHEPTUU B
TEIUIOBBIX ITpoLeccax

27

IloaroroBka x
KOHTPOJIBbHON paboTe 1o
TeMe "TennoBrle SIBICHU.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a83f2



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

N3meneHune arperaTHbix
COCTOSIHMI BelecTBa"

28

KonrponsHas pabora no
teme ""TeIlIoBhIC SBICHHS.
W3meneHune arperaTHbix
COCTOSIHUHM BelecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[sa
poJia AIMEKTPUIECKUX
3apsI0B

30

VYpok-uccnenoBaHue
"DnexTpu3anus Tein
MHIYKIUEH U IIPU
COMPUKOCHOBEHHUH"

31

B3anmoneiicteue
3apsSOKEHHBIX Tell. 3aKOH
Kynona

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HanpsixeHHOCTB
JIEKTPUYECKOTO OJIA.
[IpuHnun cynepro3unumn
BJIEKTPUYECKUX MOJEH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpruecknx
3aps/10B. DIIEMEHTAPHBIN
3apsg. CTpoeHue atoMa

34

[IpoBoaHMKY 1
TUDJICKTPUKU. 3aKOH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6



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

COXpaHEHHUsI
AIIEKTPUIECKOT0 3aps/a

35

Pemenue 3anau Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3apsi0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIJIEKTPUYECKUH TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUYECKOTO TOKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBUS 2IEKTPUYECKOTO
TOKa

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

38

VYpok-ucciaenoBanue
"JlelicTBUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJTHUKH H
TUBJIEKTPUKN"

39

DNEeKTPUUIECKHI TOK B
MeTaJlIaX, KHUJKOCTAX U
razax

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U e€
COCTaBHbIE YaCTH

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
pETyJINpOBaHUE CUIIBI
TOKa"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpruYecKoe
HanpsbkeHue. BonbTmerp.
JlaGopaTopHas pabora
"U3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y IeJIbHOE
COIPOTHBIICHUE BEIIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JIaboparopHast pabota
"3aBUCHMOCTh
AJIEKTPHUECKOTO
COIIPOTHBIICHUS
MIPOBOJHHKA OT €T0 JIJTHHBI,
TUIOMIA/IHA TTOTIEPEYHOTO
ceueHus u marepuana”

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

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0aa44a

46

JIaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH CHJIBI TOKQ,
WAYIIETO Yepe3 pe3nucTop,
OT COTIPOTHBIICHHSI
pe3UCTOpa U HAIPSHKESHHS
Ha pe3ucrope”

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e

47

TlocenoBaTenbHOE U



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

[apaUIeIbHOE COCUHEHHUSA
IIPOBOJIHUKOB

JIaboparopHast pabota
"[IpoBepka mpasuiia

48 CJIOXKEHUS HaNpPsHKEHUN bubnmoreka [JOK
IIPU TIOCIIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COETUHEHUH JIBYX
pe3uctopon”
JIaboparopHast pabota
"[IpoBepka mpaBuia AJis
49 CI/IJ‘II)LI T(E)Ka I pH bubmorexa HOK
p https://m.edsoo.ru/ff0aadle
napayuieTbHOM
COCMHEHHUH PEe3UCTOPORB"
Pemenue 3amau Ha
5o | TPMMCHCHHE 3aKOHA Oma bubmuoreka [JOK
JUISL Pa3JINYHOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
Pabota u MmomHOCTH
51 AIEKTPUYECKOTO TOKA Bubnmorexa [IOK
P ) https://m.edsoo.ru/ff0ab124
3akoH Jlxoyna-Jlenua
JlabopaTopHas pabota
"Onpenenenue paboThl U bubnuotexa [JOK
52
MOIIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
53 DJIEKTPUYECKUE LEMH U bubnuotexa [JOK

oTpeduTenn

https://m.edsoo.ru/ff0ab660



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

JJIEKTPUYECKOM SJHEPTUU B
obrTy. KopoTkoe
3aMbIKaHHE

[ToaroroBka k
KOHTPOJILHOHM paboTe 1o
TeMe "DJIeKTpUUYECKre

54 3apsiabl. 3apsHKEHHBIE Tena bubnmorexa IOK
PAAbL- 5ap . https://m.edsoo.ru/ff0abd2c
M UX B3aUMOJENCTBUSL.
ITocTossHHBIH
AJIEKTPUYECKUM TOK"
KontposnbHas padota mo
TeMe "DIeKTpuyecKue
55 3aps/ibl. 3apsKEHHbIE Tella bubnmnoreka [HOK
U UX B3aUMOJEUCTBHUS. https://m.edsoo.ru/ffOabea8
TlocTosHHEbINI
AIEKTPUIECCKUN TOK"
56 ITocTosTHHBIE MArHUTHI, KX
B3aHMOJICHCTBHE
Ypok-uccneaoBanmue
57 "I/Il)s €HHue noJien Bubnmorexa [IOK
YA " https://m.edsoo.ru/ff0ac3d0
MMOCTOSSHHBIX MarHUTOB
MarauTHoOe MoJe.
58 MarnauTHOe 1oJie 3eMJiu U but6mmorekxa [IOK
€ro 3HaueHHe IJI KU3HHU https://m.edsoo.ru/ff0acOba
Ha 3emiie
Bbubmunorexa IIOK
59 OmneIT Opcrena. 1

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

MarauTHOe moie
3JIEKTPUYECKOTO TOKA
MarauTHO€ 1oJie KaTyIIKH
C TOKOM

60

IIpumeHeHue
3JIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
paborta "U3yuenue
NeWCTBUS MArHUTHOTO
I0JIS1 Ha IPOBOJTHUK C
TOKOM"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoaBUraTeib
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX
1 Ha TPaHCHOPTE.
JlabopaTtopHas pabota
"KoHcTpynpoBanue u
n3ydeHue paboTbl
NEKTpoABUraTeNs "

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel Papazes. 3aKoH
3JIEKTPOMATHUTHOMN
nHaykiuu. [Ipasuno Jlenna

63

DIeKTpOreHeparop.
Crioco0sI mostyueHus
ANEKTPUYECKON SHEPTUU.



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

DIEeKTPOCTAaHIIUU Ha
BO300HOBIIIEMBIX
HMCTOYHUKAX SHEPTUU

64

IloaroroBka k
KOHTPOJILHOHM paboTe 1o
Teme "DIeKTpUIECKUE U
MarHuTHBIC ABJICHUS"

65

KonTponbHas padora no
TeMe "DIIEeKTPUUECKUE U
MarHuTHBIC sIBJICHUS "

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"TerutoBble ABIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"[MocTostHHBII
AIEKTPUIECCKUN TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MaruuTtHsie SBiIeHUS"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

14.5



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

9 KVIACC

N KoanuecTBo yacos DJIeKTPOHHbIE
°
Hara uudgposbie
n/ Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHusl o0pa3oBaTejibHbIE
L padoThI padoThI
pecypchbl
1 Mexanndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCUTENBHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBUKECHUS 4
PABHOMEDHOE bubmuorexa [JOK
3 P . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJTMHENHOE JIBH)KEHHE 3
HepasHomepHoe
4 MPSMOJIMHEITHOE IBUKEHUE. 1
CpenHsis 1 MTHOBEHHas
CKOPOCTH
IIpssmMonuneitHoe bubnnoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBHKEHHE. Y CKOPEHHUE 4
CxopocThb MPSMOIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papuk
CKOPOCTH
7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK



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

"OnpeneneHue yCKOpeHus
TeJa MPU PAaBHOYCKOPCHHOM
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/ff0adbl
8

CB00OIHOE aJIEHUE TEIL.

8
OmnpiTh [Nanmes
PaBHOMEpHOE ABMXKEHUE 11O
okpykHOCTH. [lepuon u bubnunoreka [JOK
9 gacToTa OOpamnieHus. https://m.edsoo.ru/ff0ael7
Jluneiinast u yrioBas 6
CKOpPOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHUE
. bu6mmoreka [IOK
I1 H .
11 CPERIH SAKOH HIbIoTOHa https://m.edsoo.ru/ff0ae61
Bexrop cuiel 9
. bu6nmoreka [JOK
B H .
12 ropou SVaKOH pIOTORA https://m.edsoo.ru/ff0ae72
PaBHonelicTByrO1IAs cuna .
Tperuii 3akon Herotona bubmorexa [JOK
13 p ' https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3anau Ha bu6mmorekxa [IOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona C
15 Cuna ynpyroctu. 3aKoH bubnuotexa [JOK

I'yka

https://m.edsoo.ru/ff0aeca



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

N

16

Pemenue 3agay no teme

«Cuia yrnpyroctu»
JIaboparopHast pabota bubnunoreka HOK
17 «OrnpeneneHue KeCTKOCTH https://m.edsoo.ru/ffOaee2
[P YKUHBD) 8
bu6mmoreka [IOK
18 Cuia TpeHus https://m.edsoo.ru/ff0af73
8
Pemenue 3ana4 no teme bubmorexa [JOK
19 A https://m.edsoo.ru/ffOafa2
«Cuna TpeHus» 6
JlaGopaTopHas paboTta
"OmpeneieHne bubnuorexa [JOK
20 bedt https://m.edsoo.ru/ff0af8b
kod(purmenta TpeHus .
CKOJIBKEeHUS" -
Pemenue 3anau mo teme bu6mmoreka [IOK
21 "3akons! Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia Tpenus" e
Cuna TSDKeCTH M 3aKOH
BCEMHUPHOTO TATOTEHUS bubmorera [JOK
22 P ' https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO 4
MaJICHUS B
VYpoxk-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

I'paBUTAlMOHHOT'O LICHTPA



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

(Conneunas cucrema).
lanaxtuku"

Pemenue 3agay no teme

bu6mmoreka [IOK

n
24 Citna TkecTH i 3aK0H" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOIO TATOTCHUS
[lepBas kocMHuueckas bubnuorexa [JOK
25 ckopocTh. HeBecomocTh 1 https://m.edsoo.ru/ff0af33
IIEePETPY3KHU C
PaBHOBecue MaTepuanTbHONW
TOYKH. AOGCOJIFOTHO TBEP0C bubmuorexa [JOK
26 Teno. PaBHOBecHe TBEPIOTO https://m.edsoo.ru/ffOafe3
TeJla C 3aKPEIIEHHON OChIO 6
BpaIieHus
7 MowmenT cuinsl. LlenTp
TSDKECTH
Pemenue 3anau mo teme bu6mmoreka [IOK
28 "MowmeHT cuisl. LlenTp https://m.edsoo.ru/ff0b02b
TsoxecTn" 4
[ToaroroBka Kk KOHTPOJIBHOU
A60Te 110 TeMe bubnuorexa [JOK
29 }? https://m.edsoo.ru/ff0b040
Mexanuyeckoe ABUKEHUE. 3
BsaumopeiictBue Ten" B
KonTponbHas pabota mo
Teme "MexaHuueckoe bubmorera [JOK
30 https://m.edsoo.ru/ff0b06e

NBIOKeHNE. B3anMmonelicTeue

n

TEI

c



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tenma. Ummyssc
CWJIBbL. 3aKOH COXpPaHEHUs

bu6mmoreka [IOK

31 https://m.edsoo.ru/ffOb07f
UMITyJIbCa. YTIPYroe u 2
HEYIpYyroe B3auMoJIeHCTBHE B
Pemenue 3agau mo reme bubmuorexa [JOK
32 "3aKOH COXpaHEeHUs https://m.edsoo.ru/ff0b096
uMmIyibca' c
VYpoxk-koHpepeHuus
33 "PeakTHBHOE ABMKCHHE B
IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
Mexanunueckas pabota u
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
Pabota cuibl TSKECTH, CUIIBI bubmorexa HOK
35 ’ https://m.edsoo.ru/ffOb0db
YIIPYTOCTH U CHJIBI TPEHUS g
JIaGoparopHas paboTa
«Omnpenenenue pabOThI CUITBI
36 TPEHUS IPU PaBHOMEPHOM
JBYKEHUH TeJa 10
TOPU30HTAIIBHOU
MTOBEPXHOCTH»
37 CBs13b SHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPTrUst
Kunernueckas sneprusi. bubnuorexa [JOK
38 Teopema 0 KHHETHYECKOH https://m.edsoo.ru/ffob0c3

SHEPrUHn

2



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUS SHEPTUU

39
B MEXaHUKE
JIaboparopHast pabota bubnunoreka [HOK
40 «M3ydenue 3akoHa https://m.edsoo.ru/ffOb12f
COXPAHCHHUS SHEPTUNY e
bu6mmoreka [IOK
KoinebarenpHoe IBUKEHNE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH 3
3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
42 BrinyxaeHnsie koneOaHusl. https://m.edsoo.ru/ffOb20f
Pe3onanc 0
43 MaremaTuyecKui u
MPY>KUHHBIA MasiTHUKA
Ypoxk-uccienoBanue
«3aBUCUMOCTD TIEpUOJIa bubmmorexa LHOK
44 N https://m.eds00.ru/ff0b197
KOJIeOaHHUH OT KECTKOCTH X
MIPY>KUHBI U MAaCChI TPy3a» -
45 [IpeBparteHre HEPTUN TIPU
MEXaHUYECKHUX KOJICOaHMIX
JlabopaTopHas pabota
bu6mmoreka [JOK
«Onpenenenre 4acToThl U
46 . https://m.edsoo.ru/ffOblae
nepuoja konebanui .
MPYKUHHOTO MasiTHUKA -
JlabopaTopHas pabota bubnmoreka [JOK
47 «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuojia kojaebaHuii rpysa,

a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

IIO/IBELLIEHHOTO K HUTHU, OT
Macchl Ipy3a»

48

MexaHU4ecKHe BOJIHEI.
CBoMCTBa MEXaHUYCSCKUX
BOJH. [IpononbHbIe
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM TEIIE.
CelicMuuyecKue BOIHBI"

50

3ByK. Pacripoctpanenue u
OTpa)KCHHE 3BYyKa

51

VYpok-uccienoBanue
"HabutoieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTb 3BYyKa U BbICOTA
TOHA. AKYyCTHUECKUI
PE30HAHC

53

VYpoxk-koHpepeHuus
"VbpTpa3ByK U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHnueckue
KosebaHus ¥ BOJHEI"

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOb25f
0

55

KonrtponsHas pabora no



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

TeMe "3aKOHbI COXPAHEHUS.
Mexannueckue KojieOanus u
BOJIHEI"

9JI€KTpOMaFHI/ITHOG I10JIC.

bubmuorexa [JOK

56 https://m.edsoo.ru/ff0b2ab
DNEeKTPOMArHUTHBIE BOJTHBI o
CgoiicTBa
57
AIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2fe
AIEKTPOMArHUTHBIX BOJIH 6
JUTsl COTOBOM CBsI3H"
Ypoxk-uccienoBanue
"N3y4yeHue cBONCTB bubnuoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MMOMOIILI0 MOOHIILHOTO c
tenedona"
Pemenue 3amau Ha
60 OTIpe/IeTICHUE YaCTOThI U
JUTHHBI 3JISKTPOMAarHUTHOM
BOJTHBI
DneKkTpoMarauTHas Ipupoaa bubmuorexa [JOK
61 cBeta. CKOpOCTH CBeTA. https://m.edsoo.ru/ff0b31d
BosHOBEIE CBOliCTBA CBETA 0
bubnuotexa [JOK
62 Hcrounukw cBera. 1

https://m.edsoo.ru/ff0b365



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

[IpssmonuneHoe
pacrpocTpaHeHUE CBETA.
3atmenust CosHia v JIyHbl

[e0)

63

3aKOH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA
OTpaKEHHMsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

HpeHOMHeHI/Ie cBeTa. 3aKOH
IIpCIIOMJICHUS CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHOE BHYTpEeHHEE
OTpa)KEHHE CBETA.
Hcmonn30BaHue IIOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOJIAX

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3c5
c

66

JlabopaTopHas pabota
"UccnenoBanue
3aBHCUMOCTH yTJIa
MPEJIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-crekno""

67

VYpok-koHpepeHus
"cnonp30BaHKuE MMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITHKOBOJIOKOHHAS CBA3b"

68

JInna3el. OnTrdeckas criia

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JIMH3bI

https://m.edsoo.ru/ffOb3f2
c

[TocTpoenue n3o0paxeHuil B

bubmuoreka [JOK

69 https://m.edsoo.ru/ffOb444
JTUH3aX
a
JlaGopaTopHas pabora
"Onpenenenne GoKycHOTO bubmorexa LOK
70 Y N https://m.edsoo.ru/ff0b420
pacCTOSIHUS U ONTHYECKOU 6
CWJIBI cCOOMparomei JIMH3b1" B
Ypok-koHbepeHIus bubnuorexa [JOK
71 "OnTudeckue JMH30BbIE https://m.edsoo.ru/ff0cOa7
npubopsr" e
bubmuorexa [JOK
I'ma3 kak onrnueckas
72 https://m.edsoo.ru/ffOb468
cucreMa. 3peHue 4
VYpoxk-koHpepeHuus
73 "edexTsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B
crektp. OnbiTel HeloTOHA bubmorexa HOK
74 p- ' https://m.edsoo.ru/ffOc0f4
CroxeHune CeKTpaJIbHBIX c
1BeToB. Jlucnepcus ceera -
JIaGoparopHas paboTa
"ONBITHI IO PA3I0KEHUIO bubnnorexka [JOK
75 0eJI0ro CBEeTa B CIEKTP U https://m.edsoo.ru/ffOc0e2

BOCIIPUSTHIO [IBETA
MPEAMETOB MPH UX

a



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

HaOJII0ICHUH Yepe3
1[BETOBbIE (hUIBTPHI"

YPOoK-nIpaKTUKyM
"BoJIHOBBIE CBOIICTBA CBETA:

76
aucriepcus, HHTepdepeHnus
u nudpaxus"
bu6mmoreka [IOK
O P
7 meITel Pesephopaa i https://m.edsoo.ru/ff0c12a
IJIaHeTapHas MOJIeJb aToMa g
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u noriouieHue bubnnorexa [HOK
79 cBera aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInnenyaTsie CIIEKTPbI c
YPpOK-IPAKTUKYM bubnuorexa [JOK
80 "HabmnroneHue criekTpoB https://m.edsoo.ru/ff0c155
ucmyckauus" 0
bu6nmoreka [JOK
81 PagnoakTHBHOCTE U €€ BUIILI https://m.edsoo.ru/ff0cl67
2
CtpoeHue aTOMHOTO sijipa bubmorexa HOK
82 P pa. https://m.edsoo.ru/ffoc18a
Hyknonnast Mogens c
PannoaktuBHBIC bubmiorexa HOK
83 https://m.edsoo.ru/ffOclal
npespatienus. M3oromnsl 4
84 Pemrenue 3amay mmo reme: bu6mmoreka [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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"PagroakTUBHBIE https://m.edsoo.ru/ff0cl1b4
npeBpameHus" a
85 [Tepuon monypacmnanga
Vpok-koHpepeHINA
"PpaﬂﬂoaKilBiBIe U3IYUEHUS Eubmorexa ITOK
86 i https://m.edsoo.ru/ff0c212
B [IPUPOJIE, MEAUIIMHE, 6
TexHuKe" B
SAnepHble peakuuu. 3aKOHbI bubnuorexa [JOK
87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ffoclc5
MacCOBOT'0 YHCET 8
DHeprus CBA3U aTOMHBIX bubnuorexa [JOK
88 sinep. CBsi3b Macchbl U https://m.edsoo.ru/ffOc1d7
SHEPrUuun a
89 Pemrenue 3agau o reme
" nepHsble peakun"
Peaxiuu cunTesa u qejieHus bu6nmoreka [JOK
90 snep. MlcrouHnKy SHeprun https://m.edsoo.ru/ffOcle8
ConHia u 3BE3] 8
VYpok-koHpepeHus
"SnepHas dHEpreTHka.
91 JlefcTBHS paguOaKTUBHBIX
M3ITy4YeHUN Ha KUBBIE
OpraHusmsl"
[ToaroroBka Kk KOHTPOILHOM bubnmoreka [JOK
92 pabote 1mo Teme https://m.edsoo.ru/ff0c223

"DeKTpOMarHUTHOE MOJIE.
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DNEeKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBiaenus"

KonrponsHas pabora no
TeMe "DJIEeKTPOMarHuTHOE

93
nosie. DJIEKTPOMarHuTHbIE
BoJIHBL. KBaHTOBBIC SIBIICHUS"
[ToBTOpEeHME, 0600IICHNE. Ent OK
JIaboparopHbie pabOTHI O nosmoreka 11
94 kypey "Bsaumoeiictsie https://m.edsoo.ru/ff0c245
Ten" :
[ToBTOpEeHME, 0600IICHNE. Ent OK
Pemenne pacueTHsIX U nosmoreka L
95 KAUCCTBEHHBIX 321a4 110 https://m.edsoo.ru/ff0c257
2
teme "TeruioBbie mporecch” B
[ToBTOpEeHue, 06061IEeHNE.
Pemenue pacueTHbIX U bubnuoreka [IOK
96 KauyeCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2a2
teme "KII/I TemioBbIx 2
nBuraresein”
[ToBTOpEeHue, 060061IEHNE.
Pemenue pacueTHBIX U bubnuoreka [IOK
97 KaueCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2b3
teme "KII/I 0
AJIEKTPOYCTaHOBOK"
[ToBTOpeHue, 06001ICHNE. bubmorexa HOK
98 https://m.edsoo.ru/ff0c2c5

JlabopaTopHbie pabOTHI 1O

2
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Kypcy "CBeToBbl€ SIBJICHUS"

[ToBTOpEeHME, 0000IIEHNE.

Pabora ¢ TekcTamu o teme Bubmaorexa ITOK
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHbBI COXpPAHEHUS B .
Mexanuke" a
[ToBTOpeHnue, 060061IeHNE. bubnuorexa [JOK
100 Pabota ¢ TekcTaMHu 110 TEME 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOIHBI" 2
[ToBTOpenue, 060061IEeHNE. bubnuorexa [JOK
101 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/ff0c304
"CgeToBbI€ SBJICHUS" 4
[ToBTOpEeHME, 0000IIECHNE.
102 'I"a60Ta C TEKCTAMU I10 TEME L
KBanroBas u anepHas
¢uzuka"
OBHIEE KOJIMYECTBO HACOB
102 27

I10 ITPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






