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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIMM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHONW TpPAaMOTHOCTHM U HUHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
® Hay4HO OOBSCHSTH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAyUYHBbIE JOKA3aTENIbCTBA MJIS
MIOJTy4Y€HUs BHIBOJIOB.
[lenu wm3yueHus: (QU3MKUM HA YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAaydHOMY H3YyYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHUd U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecleunBaeTCsl pelICHHEM CIISAYIOLINX 3aa4:
e [IpUOOpeTeHHEe 3HAHUA O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [IpUOOpEeTeHHME YMEHUIl OINUCBhIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHE METOJIOB DEIICHHS INPOCTEHINNX pacu€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nueckux Mozenel, TBOPYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;
® 3HAKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NMUECKON HAYKH.
Ha wn3yuenue ¢usuxu (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs H3MepeHuil. MexayHapogHas CHCTEMa €IMHHILI.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Yy4aloT NMpuponay. EcTecTBeHHOHAy4 HBI
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCHEpPUMEHT MO0 IPOBEpKE TuUIoTe3, OO0bsCHeHHe HaldromaemMoro sBieHusa. OmnucaHue
(bU3nUeCKUX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHHUH aHaJIOrOBBIM U LU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX Tel.

W3mepenue Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIEPATYPHI.

ok ownh e

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTa/TMYeCKnX) Teld. B3anuMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaOmionenue siBIeHUM, OOBACHSIIONINXCS MPUTSHKCHHEM WA OTTAIIKMBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKoro JBUKECHHS Teja.

N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa MO0 HAKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
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JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
ryounsl.  [wapocratuueckwii  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.
[IpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbr4ara.

HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J'IOKy. «3o050TOC IIpaBHUJIO0» MCXAHUKH.

KIIJI npocTsix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuveckass sHeprus. KuHetmueckas W mNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTOi. 3aKOH COXPaHEHUs DHEPIMH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Paznen 6. TenioBblie IBJCHUS.

OCHOBHBIC TIOJIOKCHUS MOHCKyanHO-KHHCTH‘ICCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA. Macca

U pasM

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPXKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.
Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u

amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWE M KanWUIAIpHbIE siBlieHUs. TeruioBoe
pacUIMpPEHNE U CKATHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacCTHULL.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu: Terionepenada u
coBepireHre paboThl. BUIbl Teruionepenadn: TeIIonpOBOAHOCTh, KOHBEKIIHS, H3IIyICHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmronenne kunenus.
. HabGnronenue nocTossHCTBa TEMIEpaTyphl TP TUTABJICHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNOAELDE
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OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaXICHUS.

ok wn e

6. IlpoBepka ruMOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpaTypHl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEpPruM Teja B pe3ysbTare TeIvlonepenadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3TyXa.
13. Onpenenenue yaenbHON TEIIIOTHI IIJIABJICHUS JIbJA.
Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEI OT BEJINYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSyKEHHBIX TEll.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
OneKTpocTaTH4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJNEKTPUYECKUN TOK B )KUIKOCTH.
. ['a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.

©ooNOR~WDE
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. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccrnienoBanue sABieHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

. OnbiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

N NDDNDDNDNDN
g b~ W DNPEF O



Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKCHUH TIPU TMOCIEAOBATEIHLHOM COCIUHECHUHU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia i CHIIbI TOKA MPH NMapaUIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JIaMIIOUKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
pa3JelIeHUN.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOCHCTBUS KaTYIIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHHe pabOTHI DJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
lanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
YIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CyHEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, APYTUE BUIbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTB YCKOPEHUS Teja OT Macchl Teja U AeHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoncTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIU TNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e€3 HauyalbHOU
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPY>KUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3yyenue 3aK0Ha COXPAHEHHSI SHEPTUU.
Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amIuTyga. MaremaTuueckuil M IpYKUHHBIH MasTHUKU. llpeBpaieHue 5>Hepruu Impu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CaolicTBa MexaHn4ecKUX BOJIH. [IposiosbHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA IPYKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

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

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HAaHC.

Jlabopamopnvie padomol u onvimol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAA KoJeOaHMM MOABEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPY)KMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITBl, JOEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoIICTBA JIEKTPOMArHUTHBIX BOJIH.
BoitHOBEIE CBOICTBA CBETA.

Jlabopamopusie pabomsl u onvinol.

1.

H3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€ IBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMoauMHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHNE CEKTPaIbHbIX 1IBETOB.

Hucniepcus ceera.
Hemoncmpayuu.
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[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOLI.

Xox myueil B cobuparoleii TuH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs..
W3yueHne xapakTepUCTHK H300paKEeHUs TPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJjIa IMaJeHus Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yenne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHnTOBBIE sIBJICHUS.

Omnerter Pesepdopna u mnanerapuas mojaenb atoma. Mozaens aroma bopa. Mcmyckanue n
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas wmoxens aromHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpamieHus. Ilepuon
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX szaep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3JIy4€HHUS U TIOTJIOIICHHUS.

CrneKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUSHUH.

Perucrpanus usinydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENEHO-0000IIAIONINI  MOAY/Ib TMpEAHA3HAYEH [UIS  CHUCTEeMAaTU3alud |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3y4YeHUM [NAHHOTO MOIYJS PEATM3YIOTCS M CHCTEMAaTHU3UPYIOTCS — BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3ylbTaTOB 00y4eHus, (HOpMHUpYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMS SBICHHHA MPUPOJBl U TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3felia pealn3yeTcs 3a CU€T TOro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEe0BaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE AT
MPOBEPKH THITOTE3 U TIOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHMS PA3IMYHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECIAMETHBIX 06p330BaTeHBHI)IX PE3YyJIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3nyeckon
HaYKH;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3HUKOB;

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOILHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBIsIONIEH KYIbTYPBbI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOoyYHs:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IpaBa y JApyroro 4eioBeKa;

6) TpynoBOro BocnuTaHus:

- aKTHBHOE YYacTHe B PEIICHWHU NPAKTUUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYeCKOH M  COLMalIbHOM  HAmpaBJIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUA,

- UHTEpeC K MPAaKTUYECKOMY M3ydeHUI0 Mpodeccui, CBI3aHHBIX C PU3UKOM;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAaHUM A peuleHus 3anad B 001acTH
OKpY’Kalollel cpefbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IMOCIEICTBUI
TUISL OKPY KAIOLIEHN Cpebl;

- OCO3HaHMe II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) apanTauuu K U3MEHSIOMIUMCS YCJIOBUAM COUMAILHON M MPUPOIHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUYECKYIO 1€ATENbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHMH, B TOM 4YHCIEe (OPMYIHPOBATH WUJECH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUI;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXKHBIX
I100aIbHBIX HOCHCHCTBHﬁ.

METANPEJMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cGOpMUPOBaHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYISATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccCMaTpUBAeMbIX (pakTax, JTaHHBIX U
HAOJII0JIEHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSM;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYeHUM (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELIEHHs, BHIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYUYCHHYIO B XOJIE
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYyITUPOBaTH O000OIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAaKKe
BBIJIBUTATH TIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKeHHON yueOHOM (pu3ndecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIIHIO PA3TUIHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS WHPOPMAUA U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHAWBUAYAIBHOW pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIemsl,

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3ylibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;
OIICHUBATh KA4eCTBO CBOEr0 BKJIAga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIUBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IiaH €€ U3MEHEHNUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pE3yJIbTaTOB JAESTEeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIITOJHEHHUS (PU3UUECKOTO
UCCJIEIOBAaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpHU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIE Pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKPeIIEHHOW OChIO BpallleHMs], Iepeqada JAaBleHUs TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, MpeBpalleHus
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUHM B OKPYKAIOIIEM MHUPE, B
TOM Yucie (pU3UYECKHE SIBJICHUS B MPHUPOAC: MPUMEPHI JBWKCHUS C PA3IAYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHKE, BJIMSHHUE aTMOC(EPHOTO JaBIICHUS HA XUBOW OpraHusM, IJIaBaHUE pPhIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YINPYTOCTH, CHUJA TSKECTH, BEC Tejla, CUJla TPEHUs, [aBIICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHUJIa, MeXaHWYeckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMUEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMMCAHUH TPABUIHHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, X 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTH (POPMYIBI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpauKh H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIIMYWH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHe SBICHHUS U MPOIECCHI, HCIOJIb3YS
MpaBHJia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, MpaBUIO paBHOBECHS pbldara (OJ0Ka), «30JI0TOE MPaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXaHWYEeCKOM »JHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BhIPAKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCKUX IIaroB ¢ Omopoi Ha 1—
2 W3yuYeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 JEHCTBUSA, HCHOJB3Yys 3aKOHBI M (HOpPMYIIHI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJaduu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (OPMYIBI U
MPOBOANTH PAcU€Thl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IJISI PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMyUYeHHOW (PU3NYECKON BETHUNHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH C
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIUIl U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATH WH(MOPMAIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MIPH BBITIOJHEHUH YUYCOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JTHUTEPATYPy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTtu HHTepHer,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3CHTALIUEH;

IIPYU BBIMIOJIHEHUHU YyYEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMS) TI0 OINHUCAHUIO0 WX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBIICHNUE;

pacro3HaBaTh MPOSBICHNE N3YYCHHBIX (PU3NYECKUX SBICHUHN B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uziayueHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emIie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

ONKCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YZEJIbHAas TEIUIoTa
napooOpa3oBaHus, yIeldbHasl TEIUIOTAa CTOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AIEKTPUUECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMNPOTHBJICHUE IPOBOJHUKA,
yAEIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



OTNHMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS M €AWHUIIBI (PU3WYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JAaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (DM3UYECKUX BEIIMYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS W MPOIECCHhI, HCIOJIb3YsI
OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIECTBA,
OPUHIUIT CYNEPIO3UIMK TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma naisi ydactka nenu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHHs
SHEPTHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3aIMCHIBATH €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
cUTyauuin MPAKTUKOOPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIATH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE M3 1—2 JOTMYECKHUX IIaroB C
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOIUMEIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CpPaBHHUBATH MMOJYUYECHHOE 3HaUCHUE (PU3NYECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METO/IOB,  HCIOJIb3ysl ~ ONHCAHWE  HWCCJECJOBAaHMS,  BBUICIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEIECHUS HCCIEIOBaHUS,
JIenaTh BBIBOJIBI,

MIPOBOJIUTH OIMBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPH U3TYyUYECHUH OT LIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpHU3alUus Tel U
B3aMMOJICHCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBHE IMOCTOSHHBIX MarHWTOB,
BU3yaJIW3aIisl MATHUTHBIX TI0JIEH MOCTOSIHHBIX MarHUTOB, JICMCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSEMbIe MPEANONOKEHUs, COOHpATh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOPYJIOBaHHWSA, OMHUCHIBATH XOJ OMNbITA W
bopMyITUpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUs] TEMIIEPaTypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3/yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl W3MEPEHUN C Y4E€TOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHUKA OT
€ro JUIMHBI, TJIOMIAAN TONEPEYHOTO CEUYEHUS U YACIbHOTO CONMPOTUBIICHUS BELIECTBA
MPOBOJHWKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOJAHUK, OT HAIIPSKEHUS HA MPOBOIHHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKUE, COOUPATh YCTAHOBKY W BBHIMONHITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MPHUOOPOB W TEXHHYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUN U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CcXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [pUBOAUTH NpHUMEpPHl (HAXOAUTH HH(AOPMALKMIO O MpPUMEPAX) MPAKTUYECKOTO
UCTIOIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW KHM3HHM IS 0OECredYeHUs
0e30macHOCTH NpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu Qusndeckoro coaepkanuss B VHTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH MPU BBITOJHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PM3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIEH;

® [IpU BHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIENOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CJIIEUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS M TOrNIomieHus, anbda, Oera- ¥ ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXamllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHsS, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MEepuoJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/lb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yUYEeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIONIb3YS 3aKOH
COXpAHEHHUs HHEPTUHd, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUII,
MIPUHIMUIT OTHOCUTEIBLHOCTH ['anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHbl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla HaJeHus U
yIia IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yibTaTam
UCCIIE/IOBaHMS;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIHH, BBIYMCIATh 3HAYEHHUE BEIMYMHBI U
aHAJU3UPOBATh IOJIyYEHHBIC pEe3yJbTaTbl C Y4ETOM 3aJaHHOH IOIpPEIHOCTH
U3MEpPEHU;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCJIE: CIIUIOMETP, TATYUKH MOJI0KEHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI JJII MTOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM JKM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPaATypy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO TMPECTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTIPOBOXAATh BBICTYIUICHHE TMpE3CHTAIMEH C y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Haylka 0 TpHpoie https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 htP:pSJ,I:I;I/?r:.eeKdasﬁ).ru 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4ueckoe OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK
3.2 WNuepuwmsi, Macca, MIOTHOCTH 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuta. Buget it 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYyKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctsie Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAHIICCKAd SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
AICKTPOMATHITTHAA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CAMITCCRIE KOTEDaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CAMITCCIIE BOTHRL. JBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgen S. KBaHTOBbBIC SIBJICHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 JICPHPIC peaiiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®dusnka — HayKa O IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusznyeckue BEIUUYMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl MPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kax ¢usuka u qpyrue ecteCTBEHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3nIecKux
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

Ypok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
11apuKa, MymneHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OosbliIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

IINIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIUPECHHSI Ta30B)
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX bubnuorexa [JOK
11
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHAM BOJIbI
MexaHn4decKoe JBIKCHHUE.
12 PaBHOMEpHOE I/IJ:-IepaBHOMepHOC Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmoreka [IOK
13 CKopoCTS. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu 1 BpeMEHM JBUKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
Hnepnys. 3aKoH UHEPIUH.
15 B3a§;0ﬂeﬁCTBHe Tenpllclalc MpUYUHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00bEeMa Tella 1Mo ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
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Jlaboparopuas pabota

17 «OmnpeneneHue MIOTHOCTH TBEPAOTO
Tea»
18 Pemenue 3anau o reme bubmuorexa [JOK
"IlnotHOCTH BeriecTBa" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoencreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
3aBUCUMOCTH PACTSDKCHUS
20
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHON CHITBD»Y
21 SBnenune Tarorenus. Cuia TsSHKECTH
22| v nenn B rem. Pemerme BnGmmorexa H1OK
https://m.edsoo.ru/ff0a1778
3aga4 no teme "Cuna tsokectu"
Cwuiia TSOKECTH Ha APYTHX IJIaHeTaX.
23 dusnyeckue Xapali[’ll?eypI/ICTI/IKI/I bubmorexa IOK
https://m.edso0.ru/ff0a1502
IJIaHEeT
24 N3mepenue cui. Jlunamomerp Bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Cno)keHHe IBYX CHJI, HallpaBJICHHBIX
26 0 OJHOM nﬂpﬂi]/[oﬁ. ’ Bubmorexa IOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenue 3amau mo reme

"PaBHoaeiicTByromias cuin"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKOJIbKEHUS U TPEHUE

28 nokos1. TpeHue B mpupoe u Bu6mnorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas pabora «3ydeHne
3aBUCUMOCTH CHUJIBI TPCHUS
29 CKOJIbKEHHUS OT CHJIE) JaBJIEHUS U bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
MTOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI
Pemenune 3ama4d no Temam: «Bec
31 tenay, «I'padudeckoe n3oOpakeHue bubnnoreka [JOK
cuiy, «CHIIBI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KonTponbHas pabota mo Temam:
«MexaHnYecKoe JBHKEHUEY,
32 «Macca, mII0THOCTBY, «Bec Temay,
«I"paduueckoe nzo0paxxeHne cuiy,
«Cwunb»
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
YBEITUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
Ilepemaua maBieHHS TBEPABIMU
35 Tenl;lxj[ln, )KEHKOCTSIMI/I u 1r322113aM1/1. bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBieHne B )KHAKOCTH U Trase, bu6nmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[ef/'ICTBI/ICM CHJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KMJIKOCTH U ra3e. 3akoH [Tackaiis» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwatouuecs cocy s https://m.edsoo.ru/ff0a2970
39 IManpaBnrueckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
XKHUJIKOCTHBIA HAcOC
Atmocdepa 3emmu. [Ipuyannbl
CYIIECTBOBAHHMSI BO3AYIIHOM
41 o}(;l(l)lnquH 3eMuI. 3;3};ICI/IMOCTL Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOps
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
nasnenus. OnbIT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JABJICHUS OT BI)ICOT]j)HF;}I YPOBHEM Brbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
AtmocdepHoe naBieHue"
47 JleiicTBrE KUIKOCTH U Ta3a Ha bubmuotexa [JOK

MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
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
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas pabora
«OnpeneneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca
49 TeNa B Biz[e ot 00Béma bubmmoreia LIOK
8 https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHUJIKOCTh 9aCTH
Tena»
50 [1naBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTrpa uiu
51 KOHCTPYUPOBAHUE JIOAKHU U
OmpeeieHue eé
Ipy30M0AbEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlnaBanue cynos. bubnuoreka [IOK
BoznyxoruiaBanuey, «/laBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
KonTponbhas pabota no teme
53 «JlaBiieHHnEe TBEpPBIX TEN,
KHUJKOCTEH U Ta30B»
bu6mmorexa [IOK
> Mexareckas padota https://m.eds00.ru/ff0a3f82
55 MomHocTs. EUHUIBEI MOIIHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a3f82



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

56

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"”

S7

58

59

IIpocteie MexaHu3Mbl. Phryar.
PaBHOBecue cui Ha peiuare

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlabGopaTopHas paboTta
«HccnenoBanne ycioBun
PaBHOBECHSI phIYaray

Pemenue 3amay o Teme «Y CIIOBUSA
paBHOBECHUSI pblUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

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

60

KoaddumnmenT mone3noro neicTBus
MexaHu3ma. Jlaboparopnas padota
«3mepenue KII/ nakinonHoM
MJIOCKOCTHY

0.5

61

Pemenne 3ama4a no teme "Pabora,
MotrHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

63

MexaHnueckasi JHEpIusl.
Kunernueckas 1 moTeHIagIbHas
SHEprus

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUU

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

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

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KUHETUYECKON U
MOTEHLIMAJIbHON PHEPTUU NIPU
CKaTbhIBaHWM TeJa 110 HAKIIOHHOW
miockocty"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrponsHas pabora o teme

65 «PaboTa 1 MOIIHOCTb. DHEPTHUSD» 1
P BHBIN K. Pabot
66 T:I::(G:IT)aMI/I Hg PrZMe "Ell\?[(;ngnqecxoe 1 Bubmorexa LIOK
| https://m.edsoo.ru/ff0adee6
JIBHOKCHUE
PesepBHbIii ypok. Pabora ¢
67 TeKcIT)aMI/I nc})] I;eMe "JlaBieHue 1 bubmmorexa LIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B
PesepBHylit ypok. Pabota ¢
68 TekcTamu 1o Teme ""PaborTa. 1
MomuHocTtb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoThI padoThI pecypcel
OCHOBHBIE TOJIOXKEHUS
MOJIEKYJIAPHO-KMHETUYECKOMN bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
Mogenu TBEPIOIO, KUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW TeOpUHU
5 Kpucrannuueckue u amopgHbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIiepaTypsl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



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

M3MEHEHUs BHYTPEHHEN SHEPrUuu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Bt Terionepe https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTrueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPUAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TETI000MeHa TPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBaHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopartopHnas pabota

16 "OHpIC)I[eJ'II;HI/Ie l;zlenbﬁoﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA

17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



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
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"OnpeneneHue yaeiabHON TEMIOTHI
JIaBJeHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EPHOTO
JaBJICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3IyXxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

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

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpYKarolleil cpeabl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3akoH COXpPAaHCHUA U IPCBPAIICHUSA
OHEPTHH B TCIJIOBBIX ITPOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

28 "TernnoBsie siBeHUS. MI3MeHeHHE Bu6mnorexa LIOK
. Y https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHHI BelllecTBa
29 Dnektpusanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSI0B
VYpok-uccienoBanue
30 "DekTpu3anus Tea HHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
32 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
1015t TIpUHIUTT CYTIEepIIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocwurenu snekTpudeckux 3apsiioB.
33 OnemeHTapHbId 3apsn. CTpoeHne
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS DIICKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJIEKTPHUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
DNEKTPUISCKUH TOK, YCIOBHS €ro
36 cymeZI;BOBaHm. I/ICT(})]'-IHI/IKI/I bubmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIaX,

bu6mmoreka [IOK

39 KUJIKOCTAX M Ta3zax https://m.edso0.ru/ff0a9838

40 DnexkTpuyeckas Lenp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "U3mepenue u peI;ynHI;)OBazne 0.5 Bubmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlabGopaTopnas padora 05 bubnnorexa [HJOK
"M3MepeHue U peryMpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJII)I)HOG conpOTIEBJIeIfHe bubmorexa IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]fOL[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOMIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Ju1s bubmorexa IOK
https://m.edsoo.ru/ff0aad4a
ydacTka Lenu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UYIIETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjicJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBuJia CIOKEHHS HAINPSKEHUN bubmmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabGopaTopHas padora "IIpoBepka
IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
P
o | Moo e
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOHUKOB
Pa6
51 3J?e1(<)TT aniii?:ooif;a 3akoH Bubmiorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
J1ab 0
52 "SHOIe)aZiEE:IZ p26(();il Y MOIIIHOCTH Bubmiorexa LIOK
pe b . B https://m.edsoo.ru/ff0ab3e0
JIEKTPUUECKOTO TOKA
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOILHOM paboTe
"3 X
1o TemMe "DIIeKTPHUECKUE 3apsi bl BuGmiorexa [IOK
54 3apspKeHHBIC Tela U UX

B3auMoaecTBusA. [10CTOSTHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c



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

KonrponsHas pabora o teme
"DnexkTpuuecKre 3apsabl.

55 3apspKeHHBIC Tea ¥ X bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"
56 ITocTosIHHBIC MAarHUTHI, KX
B3aMMO/ICHCTBHUE
Ypok-uccnenosanue "N3yuenue bubnuorexa [JOK
57 . " 1 ]
I0JIEH TTOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarsauTHOE 110jie. MarHuTHoe noJje
58 3eMIIH U €ro 3HaUeHUe I KU3HU bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmnsiT DpcTena. MaraHuTHOE moJIe
59 3neKTszeCKI(§ro TOKa MaraHuTHoe bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B
60 tTexHuke. JJaboparopnas pabota 05 bubnnoreka [JOK
"H3ydenue neicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 HA POBOJAHUK C TOKOM"
DNEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronb3oBanue
3JIEKTPOIBUraTecii B TEXHUYECKUX
61 YCTpOgICTBaX Y Ha TPAHCIOPTE. bubamorexa IOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboThI aekTpoaBurarTesns"”
OmnbrTer @apanest. 3akoH
62 ANEKTPOMAarHUTHOW MHIYKIIUH.

IIpaBuio Jlenna



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

63

64

Onexrporereparop. CriocoObt
MOJTYYCHHS AIEKTPHUECKON
SHEPruu. DIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "IJNEeKTpUYeCcKue u
MAarHUTHBIE SIBJIeHUS"

65

KonTponbhas padota no teme
"DeKTpUYEeCKUEe U MarHUTHbBIC
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

66

67

68

PesepBHylit ypok. Paborta ¢
TekcTamu 110 Teme "TemnmoBeie
saBIIeHUs"

PesepBHylit ypok. PaGota ¢
TekcTamMH 110 Teme "I1oCcTOSTHHBIN
ANEKTPUYECKUH TOK"

PesepBHylit ypok. PaGota ¢
TEKCTaMH 110 TeMe "MaruuTHEIe
SABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

1 MexaHuyeckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK

2 1
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OmnpeneneHne yCKOpEeHus Tema mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

3 CBobOonHoe nageHue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE IBHKEHUE TIO BuGmorexa OK

9 okpyskHocTu. [lepron u yacrora 1

oOpamienus. JIuneiHas u yriaosas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTHU

10 LleHTpOoCTpEMUTETTLHOE YCKOPEHUE
1 [Iepssiii 3akoH Hprorona. Bektop bubmumorexa [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroTona. bubmuoreka [IOK
PaBHozelicTByIOIIAs chila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cynepro3unus Cui https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [JOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3akon Tyka https://m.edsﬁn.ru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH
17 fgi;zzzzz?{?;ﬁs::;ocm bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoteka [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 ?Si;I;ZZiEEZ I:(?EE)EI/IHI/ICHTB. bubmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
| o e S
| https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

MageHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/[Bmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO IIEHTPa
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuina
bubnuoreka IIOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO 1
J— https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh U ieperpysKu https://m.edsoo.ru/ff0af33c
perpy
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Butmorexa LIOK
HOINOTEK
26 PaBHoBecue TBEpIOTO TENIA C
SaKpETIEHHOIT Oiilo BpameHIs https://m.edsoo.ru/ff0afe36
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe
bub6anorexa [IOK
29 1o Teme "MexaHn4eckoe IBUKEHUE. »
Baammoneiicrane Ten" https://m.edso0.ru/ff0b0408
KonTponpHas pabota mo Teme
Bubnuoreka IIOK
30 "MexaHM4ecKoe ABHKEHHE. »

Bsaunmopaeticteue Tea"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMItyasc CUIbL.
3aKOH COXpaHEHMsI UMITyJIbCA.

bu6mmoreka [IOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBUE
32 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Onpenenenue paboThl CUIIbI TPEHUS
IIpY PaBHOMEPHOM JIBHKCHUU TeJa
110 TOPU30HTAILHON TTOBEPXHOCTH
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTeHuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3yueHue bubnmoreka [JOK
40
3aKOHA COXPaHEHUs YDHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnuotexa [JOK

BrinyxeHHbIe KOeOaHUs.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

44

MaremaTuyeckuil U Npy>KUHHBINA
MasITHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KecTKOCTH
MPYXUHBI U MacChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUUYECKUX KOJIEOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OmpeneneHue 4acTOThHl U epHoJIa
KOJICOAHUH TPYKUHHOTO MAasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, IOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbI. CBOMCTBA
MEXaHM4ECKUX BOJH. [IpogosbHbIE 1
IIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenmus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeilicMuueckue BOJIHEBI"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHmus "YnbpTpa3Byk u

bubmuoreka [JOK

53 uHOPa3ByK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe BuGmiorexa LIOK

54 1o Teme "3aKOHbI COXpaHEHHUSI.
MexaHn4ecKue Kone6I:1HI/I;1 1 BOJIHBI" https://m.eds00.1/THOb25T0
KonTponbhas pabota no teme

55 "3aKOHBI COXpPAHCHHUS.
Mexanuyeckue KojiebaHusl U BOJTHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "llkana

58 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuE IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBsi3n"
Ypok-uccnenosanue "Mzydenue Bu6morexa LIOK

>9 iltf;;ﬁi%i?iﬁ?f;ﬁ (;(())E:"c https://m.edsoo.ru/ff0b2c6¢
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOM BOJTHBI
DJIeKTpOMarHuTHas Ipupoja CBeTa. Br6morexa LIOK

ol SBKO();COT(;?C(;B;? Bormosrie https://m.eds00.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuueitHoe

62 pacnpocTpaHeHue CBI;)Ta. 3arMeHus BH6H_HOTeKa HOK
Coina 1 Ty https://m.edsoo.ru/ff0b3658

63 3aKOH OTpaXEHMsI CBETa. 3epKaJa. bubnuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenue 3agau Ha npuMeHEHUE
3aKOHa OTpPaKeHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKeHUE
cBeta. Mcroap30BaHue OJTHOTO bu6mmoreka [IOK
65
BHYTPEHHEI0 OTPAXXCHHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
66 MPETIOMIICHUS] CBETOBOT'O JIy4a OT
yTIiia maJieHus: Ha rpaHuie "Bo3ayX-
cTekno""
Ypok-koHpepeHIus
"Ucnonp30BaHue NOJHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. bubnumoreka [IOK
69 [TocTpoenne N300paKeHMUI B IMH3AX https://m.edsoo.ru/ffob4dda
JlaGopartopHas paboTa
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
PacCTOSIHUS U ONITHUECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK

JMH30BbIe TPUOOpPH"

https://m.edsoo.ru/ffOc0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 xkak onTuueckast cucTema.

bubmuoreka [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTo
3penusi. Kak coxpanutsb 3penue"

Pasnosxenue 6enoro cBera B CHEKTP.

74 Omngeitel HetoToHa. CoxxeHue bu6mmoreka [IOK
CIEKTPAJIbHBIX BETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

A3JI0’KEHUIO OEJIOT0 CBETA B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB P bubmmorexa [JOK
https://m.edsoo.ru/ffOcOe2a
[IpU UX HAOIIOACHUU Yepes
[BETOBbIC (HMIBTPHI"
Ypok-npaktukyMm "BoaHOBbIE

76 CBOICTBa CBETA: AMCIEpPCHS,
uHTepdepeHys u audpaxus”

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens aTroma
bopa
HcnyckaHue 1 MOTJIOIIEHUE CBETa

79 aTOI\iIOM. KBanTsI. HHEleﬁanLIe Bubmiorexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnmnoreka [JOK

80
CHEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BUJIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CrtpoeHune aTOMHOTO s7pa. bubnuorexa [IOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxiionnas mozeins

https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHBIE TPEBpaALICHUS. bu6mmoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"ParoaKTHBHBIC ITPEBpaIIeHuUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacnana
Ypok-koHbepeHuus

86 "I})azmoaxgmrl){m: U3ITy4YeHUs B bubmmorexa [IOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SlnepHble peakuu. 3aKOHbI
87 C(f[x;)aHeHI/II)ﬂ 3aI;;mOBoro u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE

88 DHeprus CBSI3u aTOMHBIX SIIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "SnepHoie
peakiuu"

90 Peakuuu cunresa u neneHus saep. bu6nmoreka [JOK
Hcrounnku sneprun ComHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

01 sHepreTuka. JlercTBus
paZOaKTUBHBIX U3NTyUYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe

92 10 TeMe "DIIEKTPOMarHUTHOE IOJIE. bubnnoreka [HOK
DJIeKTPOMAarHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBric saBicHus"

93 KonTponbhas pabota no teme

"DJIeKTPOMarHUTHOE TIOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJTHBI.
KBauroBrie asBienus"

[ToBTOpenue, oboOIICHNKE.

bubmuoreka [JOK

94 J1a6 0
| N OpaTOpiIHe ba OTI’: HOKYPEY https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Tein
IT 000 .P
05 pacucru n catcermCrX sa1at bimorera LLOK
P " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IIeHNE. Permenue
96 pacYeTHBIX M KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o Teme "KITJI TernoBbIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
5| pavsemmant oo st bimorera LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekTpoycraHoBOK"
% | Mavoparopmae pabomi mo ypc buorera LIOK
| PaTOPHKIE P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABICHUS
o | e o S
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
II 600 . Pa6
100 rexerawn no teve "KoscGamin b morera LIOK
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
II 600 . Pab
101 rexeraw no teve "Creronsie b morera LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, o0ob6menue. Padora ¢



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

TekcTtaMu 110 TeMe "KBaHToBasg u

snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102

27







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

- [leppikun Y. M. ®@usuka : 7 knacc: 6a30Bbiid ypoBeHb: yueOHuk / M. M. Ileppimkun, A. U.
NBanoB. — Mocksa: [Ipoceemienue.

- [leppikun Y. M. @usuka : 8 kinacc: 6a30BbIid ypoBeHb: yueOHuk / M. M. Ileppimkun, A. U.
NBanoB. — Mocksa: [Ipocsenienue.

- [leppimkun A. B. @usuka : 9 knacc: 6a30Bblil ypoBeHb: yueOnuk / A. B. Ileppimkun, A.E.

['yrauk. — Mocksa: Jlpoda.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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