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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa no ¢u3MKe Ha ypOBHE OCHOBHOIO 0OLIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOlM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeENwu mnpenojaBaHus y4eOHOTO
npeamera «Pu3ukKay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIONMIMXCSl M OpraHu3aluio H3y4deHus (u3nku Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMve mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit OI'OC OOO K TmUIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIpPEIMETHblE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMUI.
[Iporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo ToJaM
oOyueHust (10 Kjaccam), HpeayaraeT IPUMEPHYIO IIOCIEJOBAaTEIIbHOCTh H3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHUSA HPEAMETHOIO COJCpXKaHUA M yd€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 110 y4eOHOMY MpeIMETY.
dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actrpoHoMueil U (pusnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, OPEAOCTaBIseT HaubOosee siICHble 00pa3lbl NPHUMEHEHHs HaydHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE IMPEJIOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:
® HAay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHUS;
® MHTEpPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAY4YHBIE JOKAa3aTENIbCTBA MJIS
IIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro OOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenMera «®dusmka» B 00pa3oBaTeIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MunncrepctBa npocselieHus: Poccuiickoit denepannn
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).
Hean uzyvyennsi Gu3nKu:
e [IpUOOpETeHHE HHTEpeca M CTpeMIIEHUs OO0ydJaroIluxcsd K HAydHOMY HW3yYEHHIO
HIPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYyHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYXKAIOILUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCsl pelICHUEM CIIEAYIOLNX 3a4aY:
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;
® OCBOCHHE METOJIOB DEUICHHS INPOCTEHINNX pacUYETHBIX 337a4 C HCIOJIb30BAHUEM
bu3nuecKkux Mojienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX 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 COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3MUECKON HAYKH.
Ha u3yuenune ¢u3uku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJlacce — 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
OTIBITOB C YUYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEN 00y4aroIInXCs, CIUCKA SKCIIEPUMEHTAIBHBIX
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.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUS: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢u3uka m npyrue ecTeCTBEHHbIE HayKH M3y4yaroT MpHpoIy. EcTecTBEHHO-HAyUHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
9KCHEPUMEHT M0 IPOBEpKE TuIoTe3, OO0bsACHEeHHe HalmromaemMoro spieHus. 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.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

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

JBwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKCHHS YacTHI[ C TEMIIEPATypOM.
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 U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbiX COCTOSTHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM 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. [lnotHocts BemectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. 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 CKoOpoCTH NPSIMOJIMHEUHOTO IBUKEHUS.
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 PaBHOMEPHOTO ABMKEHHUA (IIApUKAa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKeHUS (IedopMaiiii) MpyKUHBI 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 yBeNWYeHHs 1aBieHus. [{aBinenue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc.  CooOmiaromuecss  cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Hal YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxomnaBanue.

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.

Jlabopamopuwvie padbomot u onvimol.

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 €€
rpy3010bEMHOCTH.

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/1a MEXaHUUYECKON SHEPTUHU B APYTOM. 3aKOH COXPAaHEHUS DHEPTHH B MEXAHHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopnwvie 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 ABJICHUS.
OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO--KMUHETHUYECKOM TEOpUHU CTPOEHUs BellecTBa. Macca

U pasM

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPXKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSIHHM BelecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYECKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUA. TerioBoe
pacIIMpeHHe U CXKaTHe.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWIKEHUS YAaCTHII.
Buytpennsist sHeprusi. CrocoObl HW3MEHEHMsS BHYTPEHHEH OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[I:I Termonepenaqnz TCHHOHPOBOIIHOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



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

BnaxunocTs 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 AaBIeHUs BO3yXa B OaJUIOHE LINpPHIIA.

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. HaGmronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla 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 METAITTNYECKUM [IUIUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3TyXa.
13. Omnpenenenuie yAenbHOM TEIIOTHI IJIaBICHUS JIbA.
Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aIEeKTpUUYECKUX 3apsaoB. BzaumopelcTBue 3apsiKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEI OT BEJINYUHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (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 TOKAa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
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 37IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopaeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoOeE IIOJI€.
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] SIEKTPUYECKOW HHEPruu. OIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSyKEHHBIX TEll.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DIEeKTpOoCcTaTUYEeCKask MHYKIIHSL.
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.
. I3MepeHne 2IeKTpUYECKOTr0 HaIIPSIKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHUs UHIYKIIMOHHOIO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WDE
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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 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

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

8. TlpoBepka mpaBmiIa CIOKEHHUS HANPSOKEHUH TPU TOCIEAOBATEIHHOM COCJIMHCHUU

ok wn PR

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 3aBUCUMOCTU CHJIBI TOKA, MJIYLIEro Yepe3 JaMIOYKy, OT HaIpsKEHHS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
pa3JelIeHUN.
16. MccnenoBanne AEUCTBUS SJIEKTPUIECKOTO 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 u3y4eHne padOThI DIIEKTPOABHUTATEIIS.
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
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIHHEHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHE MO OKpYy>KHOCTU. Ilepuon m wactora obpamenus. Jluneitnas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CyHEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYT'HE BUJIbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTb. 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.

IToTreHumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUH.

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 yCKOPEHHUS NPSIMOJIMHEHHOTO IBUKEHUS.

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 JIBU’KEHUH OTHOCUTENIbHO KaOUHETa (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. IlpeoGpa3oBaHus SHEPTUH [TPU B3aUMOJICHCTBUHU TeII.

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. OmnpeneneHne CpeIHEH CKOPOCTH CKOJBKEHHUS OpycKa WIIM JIBIIKCHHS IIapHKa II0
HAKJIOHHOM INTIOCKOCTH.

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 TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

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

7. OmnpeneneHue KO3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

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

HCEIIOJABH>XKHOI'O U ITOABUYKHOI'O OJIOKOB.

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 JIBUKECHUU.

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. OTpakeHue 3Byka. IH(ppa3Byk U yIbTpa3ByK.

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. Omnpenenenne 4acTOTHI U MEPHOAA KOJICOAHUH MAaTEMaTHUYECKOTO MasiTHHKA.

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 HE3aBUCMMOCTH MepHOAa KoieOaHWH 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. D1eKTpoMarHuTHoOe 1M0J1e M 3JIEKTPOMAarHUTHbIE BOJTHBI.
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.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA 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.

Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA 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’keHUE CHIEKTPAIbHBIX LIBETOB.

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 paccenBarolel JIUH3E.

[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».

[Tony4yeHnne n300paxeHnit ¢ MOMOIIBIO COOMPAOLIEH JTUH3HI.

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.

Pa3nen 12. KBanTOBBIE sIBJICHHS.

Omneiter Pe3epdopna u minanerapuas mojaens atoma. Mozaens aroma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas moxens aromHoro sapa. M3oronel. PannoaktuBHblE mnpeBpanieHus. 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. J[eicTBHS paguOAKTUBHBIX U3IyUYEHUN 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 IpUPOAHBIX 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.

[ToBTOpUTENBEHO--0000IIAIOIIMKA ~ MOAYJIb NpEAHA3HAYeH IS CUCTEMaTH3aluu |
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 1751 00yqaroUIMXCsl, BHIOPABIINX STOT YUEOHBINA PEAMET.

[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 METOJOB HCCIECIOBAaHMS SBICHHNA MPUPOJBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia peann3yercs 3a CYET TOoro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

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

UCIOJIb30BaTh HAY4YHbIE METO/bI UCCIEIOBaHUA (U3NYECKUX SBJICHUH, B TOM 4HUCIE IS
MPOBEPKH THITOTE3 U TIOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHMS PA3IMYHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPTHH.



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

- MPOSIBJIICHHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (U3NYECKOM
HaYKH;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B O0CYKIIEHHH OOMIECTBEHHO 3HAYMMBIX M ATHYECKHX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

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

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBIsIONIEH KYIbTYPBbI;

- pa3BUTHE HAyYHOU JTHOO03HATEIBLHOCTH, HHTEpPECA K UCCIIE0BATEIbCKOM 1€ TENbHOCTH;

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 000PY/I0BaHHEM B IOMAITHUX YCIOBUSX;

- 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:

- OpHMEHTalMss Ha NpUMEHEHHEe (U3NYECKUX 3HAHWM Ui pelleHus 3aaad B 001acTu
OKpY’Kalollel cpefbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IMOCIEICTBUI
TUISL OKPY KAIOLIEHN Cpebl;

- OCO3HaHMe II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ananTanuy K U3MEHSIIOIIUMCS YCJIOBHAM COIMAJIBHON U IPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUAM 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;

- OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;



® - [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;

® - OIIGHKa CBOMX JACHCTBHM C y4ETOM BIMSHHS Ha OKPYXKAIOUIYI0 CPEIy, BO3MOMHBIX
rJ100aBHBIX OCTIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatomerocsi OyayT cpOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYISATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

BBISBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU 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;

BBISIBJISAT NIPUYMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIFHO ~ BBIOMpaTh croco® pemnieHuss ydeOHOW ¢u3myeckoil 3anaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELIEHHs, BHIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue A€ CTBHS.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY OIBIT, HECIOXHBIA
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYUYCHHYIO B XOJIE
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OPMYIUPOBaTh O00OOIIEHHST W  BBIBOJABI 1O  pe3yjibTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUIECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh Pa3jIMyHble METO/bl, MHCTPYMEHTBl M 3alpochl MpH TMOHCKe U OoTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKeHHON yueOHOM (pu3ndecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIIHIO PA3TUIHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (HOpPMY TpEACTaBICHHS HHPOPMAIMH H
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
IIPU pEIIEHNN KOHKPETHON (PU3NUYECKOI MpOOIeMBblL;

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

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO 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 JelcTBUA

Camoopranusanus:

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

OpUEHTUPOBAThCA B PA3IMYHBIX MNOAXOAAaX MPUHATUS peHIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

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

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IiaH €€ U3MEHEHNUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTID)KEHHUS) pe3yJIbTaTOB JEATEIbHOCTH,
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;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA 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 HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYOmAs cwia, aedopmarmus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpalleHUs, Nepefada AaBleHUS 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 W3YYCHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIeM MHpE, 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 IEPEBOJUThH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSA
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, KMHETUYECKas M TOTCHIMAIbHAS DHEPTHs), MPH OMHCAHUH TPABHIHHO
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 COXPAaHEHUS MEXaHWYeCKOM »HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BhIPAKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUUHHO-
-CTIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3yueHHBIX CBOWCTBa (U3MUYECKUX SBICHUH, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 JEHCTBUSA, HCHOJB3Yysl 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHEe BEIWYMHBL: HAa OCHOBE aHaluM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (OPMYIBI U
MPOBOANTH PAcU€Thl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IJISI PEIICHUS
3a/1a4, OI[CHUBATh PEATHUCTUIHOCTh TOMYyUYEeHHOU (PU3HUECKON BEIIMYNHBI,



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, I€aTh BBIBOAKI 110 €T0 PE3yJIbTaTaMm;

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 U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tesla, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroi ¢
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, CHJIbl YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAJKWBAIOIIEH
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 y4yeOHOro HCCIEelOBaHMsA, COOMpaThb 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 H3MEpPEeHHs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYys MNpPeI0KEHHOU
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPUHLUUIBI JCHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoil Ha WX oOmHMcaHud (B TOM YHCIE: MOAIIMIHUKH, 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 3HAHMA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanmu B VHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



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

UCIIOJIb30BAaTh MPH BHIMIOTHEHUH YYSOHBIX 3a/IaHUN HAYTHO--TIOMYJIIPHYIO JIUTEPATYPY
(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 NTPE3CHTALIUEH;

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 KOMMYHHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPY>KAOIIIHX.

K xonny oOyudeHus 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, arperaTHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIM AJIEKTPUYECKUN TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIy4YEHHUE), IJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMS) TIO OINUCAaHUID HMX XapaKTEPHBIX 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
KalMWUISIpHBIE SIBIEHUS B MPUPOJAE, KPUCTALIBI B mpupojae, uznydeHue 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, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33]aduy B YUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

ONKCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI HHEPrus, KOJUYECTBO TEIUIOTHI, YJEJIbHAs
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, OJJIEKTPUUYECKOE HANpsKEHUE, COMPOTUBIECHUE IPOBOJHHUKA,
yAEIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



ONKMCAHUU TPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIHOJb3YEMbIX BEJIMYMH,
0003HaYCHHS M €AWHUIIBI (PU3WYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JAaHHYI0 (QU3MYECKYI0 BEIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS U MPOLECCH, HCIOJIb3YS
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
OPUHIMUIT CYNEPINO3UIMU ToJied (HA KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsga, 3akoH OMa ans ywyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl W CBOMCTBA TEJI, B TOM YHCIC M B KOHTEKCTE
cUTyauuin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

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,
BEIOMpATh 3aKOHBI M ()OPMYJIIbI, HEOOXOAUMBIE JJI €€ PEIICHHUS, IPOBOIUTH PACUETHI U
CpPaBHHUBATH MMOJYUYECHHOE 3HaUCHUE (PU3NYECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  MCIIOJb3Yysl  OINHUCAHWE  MCCIEAOBAHUS,  BBIIEIATH  MPOBEPIEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh MOpSAJIKA IPOBEICHHS HCCIEI0BaHUS,
JienaTh BbIBOJBL;

MIPOBOJIUTH OIMBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHUS TIPU U3ITYUYCHHUH OT IIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpHU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHHWTOB,
BU3yaJIN3aIisl MAaTHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSEMbIe MPEANONOKEHUs, COOHpATh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOPYIOBaHHUSA, OMHUCHIBATH XOJ OIbBITa |
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 MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHUKA OT
€ro JUIMHBI, TUIOIAJAN MOMEPEYHOr0 CEYEHUsl U YJIEJIbHOTO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIIETO Yepe3 MPOBOIHUK, OT HANPSKEHUs HA IPOBOJHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKUE, COOUPATh YCTAHOBKY W BBHIMONHITH U3MEPEHUS, CIEIys



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTAThI MMOJYyYEHHON 3aBUCUMOCTH B BUJIE
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 M3MEpPEHHs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, Cledys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

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

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MPHUOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOPOM HAa UX ONUCaHMUA (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTellb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUN U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
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(MOPMALMIO O TMpPUMEpax) 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 MPH BBHIMOJHEHUN YUEOHBIX 3aJlaHU Hay4YHO--NIOMYJIIPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas
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 (pHU3UKH, CONPOBOXK/IATh BHICTYIIEHUE MTPE3CHTAINEH;

® [IpU BHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIENOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CJIEUTh 3a BBINOJIHEHHEM IUIaHA [JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJgeKBaTHO
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 OOYJAIOIITUXCSI YMECHHM:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKAaHUS W TOTJIOIIeHHs, anb(pa-, Oera- U ramma-
U3JIy4eHUS, U30TOIIbI, SiJICPHAst SHEPTETHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHUE,
Kose0aTeNbHOE NIBIDKEHHE (3aTyXarolllhie U BBIHY)KJIEHHBIE KojeOaHus), pe30oHaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpY’KarolieM 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, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
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, BBIJACISTH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHUE, MEepEeMEIlEeHUE, MyTh, YIJIOBasl CKOPOCTh, CHJIa TPEHUs, CUja YIPYTrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHsS, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CXKATON MPY>KUHBI, KHHETHYECKAs
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 Tel, (pU3NUECKHE SBJICHUS U MPOLECCHI, UCTIOIb3YS 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
MacCcoBOTO UHMCEN TMpU SACPHBIX peakluusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I1aroB ¢ OIOPOM 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 JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC UIS PELICHHUS,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPEINONI0KEHNE, OLEHUBAaTh MPABWIBHOCTh IOPSJIKA HPOBEAECHUS MCCIEI0BAHU,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHMsI SHEPTUHU, 3aBUCUMOCTD
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 H300pa)KeHHsl MpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUN, ONpenensis cpelHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSAMBIX WM3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla HaJeHus U
yIia mpejoMJIeHUsl OT yria MaJeHus): MJIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSITENHEHO
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
YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO MaJIeHHs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOHMpalomeld JIMH3bI, pPAaTUOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIHH, BBIYMCIATh 3HAYEHHUE BEIMYMHBI U
aHAJU3UPOBATh IOJIyYEHHBIC pEe3yJbTaTbl C Y4ETOM 3aJaHHOH IOIpPEIHOCTH
U3MEpPEHU;

coOioaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO 5I/1pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HcCmonb3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPU 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 ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHpPYsT TTOUCKOBBIM 3allpoc, HAXOJIUTH ITYTH ONPEICICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BBITIOJHEHNUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypy
(buU3NYECKOTO COJEp)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
COTMPOBOXAATh BBICTYIUICHHE TMpe3eHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIACC

Ne KouaunuyecTBO yacon
JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
11 Bcer KonTpoibu IMpakTuyeck 5DA30BATENLHEIE
/ TEM TIPOTPANMET 0 ble padoThI ue padoThbl ooP
I pecypcbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
bu6mmoreka [IOK
dusnKa - HayKa 0 IPUPoJIe 2 https://m.edsoo.ru/7f4
16194
bu6mmoreka [IOK
dusnuecKre BETNYHHB 2 1 https://m.edsoo.ru/7f4
16194
EcrecTtBeHHOHAYUHBIN METO/L Bubmmorexa LIOK
R 2 1 https://m.edsoo.ru/7f4
16194
Hroro mo pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHNH BelllecTBa
bu6mmorexa [{OK
CrtpoeHue BeriecTBa 1 https://m.edsoo.ru/7f4
16194
JIBr>KeHWe U B3aUMOJICNCTBUE bubmmorexa LIOK
ACTHII BeMICCTRA 2 1 https://m.edsoo.ru/7f4
16194
ArperaTHbl€ COCTOSIHUS 5 bubnuorexa [IOK

BEIECTBA

https://m.edsoo.ru/7f4



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

16194

Utoro no pazgeny

5

Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3 bu6mmoreka [JOK

1' MexaHn4ecKoe NBHKEHUE 3 https://m.edsoo.ru/7f4
16194

3 bubmuoreka [JOK

2' Huepius, Macca, INIOTHOCTD 4 https://m.edsoo.ru/7f4
16194
bubmuoreka [JOK

3.

3 Cwta. Bunpl cuin 14 https://m.edsoo.ru/7f4
16194

Hroro no paszneny 21

Pa3neua 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B

4 Hasnenue. [lepenaya bub6nuorexa [IOK
1' JaBIICHUS TBEPJIBIMU TCIIAMH, 3 https://m.edsoo.ru/7f4
KUIKOCTSIMM M Ta3aMU 16194
A bu6mmoreka [JOK
2' JlaBlIeHHE KUIKOCTH 5 https://m.edsoo.ru/7f4
16194
4 bu6mmorexa [{OK
3' ATMOchepHOE IaBIeHUE 6 https://m.edsoo.ru/7f4
16194
4, JlelicTBue ®UJIKOCTH U Ta3a HA bubmmorexa LIOK
; 7 https://m.edsoo.ru/7f4
4 MOTpyXEHHOE B HUX TEJIO

16194



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

Hroro no pazneny

21

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrust

c bubmuoreka [JOK
1' Pabota ¥ MOLIHOCTb 3 1 https://m.edsoo.ru/7f4
16194
bubmuoreka [JOK
5.
) ITpocThic MeXaHU3MBbI 5 1 https://m.edsoo.ru/7f4
16194
5 bubmuoreka [JOK
3' MexaHn4uecKas SJHEPrus 4 1 https://m.edsoo.ru/7f4
16194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOT'PAMME



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

8 KVIACC

Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undgposbie)
Il KonTpoabu IMpakTnyeck
U TeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
/ ble paboThI ue padboThbl
11 pecypcbl
Pa3pean 1. TerioBblie IBJICHUSA
1 CTpocHue U CBOICTBA bubmmorexa LTOK
1' BeTpeCTBa 7 https://m.edsoo.ru/7f41
B 8lce
1 bubmuorexa [JOK
2' TerutoBbIe MPOIIECCH 21 1 5 https://m.edsoo.ru/7f41
8lce
Hroro no paszneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
5 DNEeKTpUUYECKHE 3apsibl. bubnmnoreka [JOK
1' 3apspKeHHBIE Tea U UX 7 1 https://m.edsoo.ru/7f41
B3aUMO/ICIICTBUE 81ce
but6mmoreka [IOK
2. IT 7
OCTOAHBIH . 20 1 7 https://m.edsoo.ru/7f41
2 ANEKTPUICCKUH TOK
8lce
5 but6mmoreka [IOK
3' MarsuTHsbIE SBIEHUS 6 1 15 https://m.edsoo.ru/7f41
8lce
Bbubnuoreka LIOK
2. DneKTpOMarHuTHasI

4 WHITYKIAS

https://m.edsoo.ru/7f41
8lce



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

Hroro mo pazneny 37
PeszepBHOE Bpems 3
BIIEE KOJIMYECTB
OBI ol CTBO 68 145

YACOB I10 [TPOTPAMME




9 KJIACC

Ne KoandecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undgposbie)
Il KonTpoabu IMpakTnyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble paboThI ue padboThbl
11 pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
1 Mexanudueckoe IBUKECHHE bubmorexa IOK
' A 10 1 https://m.edsoo.ru/7f41
1 U CIIOCOOBI €T0 OITMCAHUI
a4ab
1 bubmuorexa [JOK
2' B3aumopeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
1 bu6nuoreka [IOK
3' 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41
adab
Hroro mo pazneny 40
Pasznea 2. Mexann4yeckue KoJ1e0aHUS U BOJIHBI
5 but6mmoreka [IOK
1' MexaHuueckue Koneoanus 7 3 https://m.edsoo.ru/7f41
adab
2 MexaHH4eCKHUE BOJTHBI Bubmorexa TIOK
2' 3pvK ' 8 1 3 https://m.edsoo.ru/7f41
Y a4ab
Hroro no pazneny 15

Pa3znen 3. DiieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI



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

Bbu6nuoreka [IOK

3. DNEKTPOMarHuTHOE MOJIE U 5 https://m.edsoo.ru/7f41
1 3JICKTPOMArHUTHBIC BOJIHBI
adab
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4. 3aKOHBI PaCIPOCTPAHCHHUS bubmmorexa LIOK
6 https://m.edsoo.ru/7f41
1 cBeTa
adab
4. JIMH3BI 1 ONTHYECKHUE bubmmorexa LIOK
) I 6 https://m.edsoo.ru/7f41
adab
4. Paznoxxenue 6emoro ceeta bubamorexa LOK
3 https://m.edsoo.ru/7f41
3 B CIIEKTP
adab
Hroro no pazgeny 15
Pa3nen 5. KBanToBBI€E SIBJIEHUA
5 Hcnyckanue u bubnmnorexka HOK
1' MOTJIOIIEHUE CBETA 4 https://m.edsoo.ru/7f41
aTOMOM a4ab
c bu6nuoreka [IOK
2' CrtpoeHue aTOMHOTO sifipa 6 https://m.edsoo.ru/7f41
adab
c bu6nuoreka [IOK
3' SnepHbie peakuu 7 https://m.edsoo.ru/7f41
adab
Hroro no pazneny 17



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

Pa3neu 6. [loBTopuTe1bHO-00001Ia101M I MOYJIb

[ToBTOpEeHME M 0000IIEHNE

bu6nmoreka [IOK

CoJIep KaHus Kypca 9 2 https://m.edsoo.ru/7f41
¢dusuku 3a 7-9 kiacc adab

Hroro no pazneny 9

OBILIEE KOJIMYECTBO 102 97

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

N

—~ =

Tema ypoka

®dusnka — HayKa 0 IPUpOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

KoanuecTBo 4acoB

Bce
ro

KoHnTtpoJsb
HbIE
padoTbI

IIpakTHyec
KHe padoThl

Jara
U3yYeH
us

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

duznyeckue BEINYUHbI U UX
u3MepeHue

Ypoxk-uccienoBanue
"N3mepenue temrepaTypsl
IIPU MOMOIIH >KUKOCTHOT'O
TEPMOMETpPA U JaTYHKA
TeMmeparypbl"”

Metoasl HAay4YHOT'O ITO3HAaHMUA.

Onucanne Gpu3ngecKux
SIBJICHUH C TIOMOIIILIO
MoJielIed

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:
JAbHOCTh MOJIETa MIApUKa,
MyIIEHHOTO0 TOPU30HTAIIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

bubnuoreka
HOK
https://m.edsoo.r
u/ff09f72a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE JIUCKPETHOEC
CTPOCHUE BEIECTBA

Bubmnoreka
HOK
https://m.edsoo.r
u/ff09fela

JIBM>KEHUE YaCTUIl BELIECTBA

Bubmnnoreka
ILHOK
https://m.edsoo.r
u/ff0a013e

VYpok-uccnenoanue «OMbIThI
10 HAOJIIOAEHUIO TEIVIOBOIO
pacCIIUPECHHSI Ta30B)

Arper ATHBIC COCTOSAHHA
BCIICCTBA

OCOOEHHOCTH arperaTHbIX
cocTogHUH Boabl. O000IIEHHE
o pazjaeiy
«[lepBoHayYaNbHBIC CBEICHUS
0 CTPOCHHUH BEIECTBA»

MexaHnueckoe JBUKEHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBUKEHHE

Cxopocts. Enunuiist
CKOpPOCTH

Pacuer iyt u BpeMeHH
JBAYKEHUS

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a0378

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0a05c6
Bubnunoreka
ILHOK
https://m.edsoo.r
u/ff0a079c
bubauoreka
LHOK
https://m.edsoo.r



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

u/ff0a0ae4

bubnuoreka
1  Wnepuusa. Macca — mepa HOK
5  UWHEpPTHOCTH Tel https://m.edsoo.r
u/ff0a0c10
bubnuoreka
1 IImotHOCTE BemiectBa. Pacuer 110K
Macchl B 00bEMa Tella 1Mo ero
6 OTHOCTH https://m.edsoo.r
u/ff0a0fee
1 JlaGoparopHnas pabota
7 «Omnpenenenre MIOTHOCTH
TBEPIOTO TEIIa»
bubnuoreka
1  Pemenwue 3a1a4 1o TeMe HOK
8 | "IInorHocTh BemecTBa" https://m.edsoo.r
u/ff0al23c
1 Cuna xak xapakTepuCTHKa
9 B3auMoeicTBus Tea. Cuia
ynpyroctd. 3akoH ['yka
JlaboparopHnast pabota
5 «3yueHne 3aBUCUMOCTH
0 pactspkeHus (aedopmarivin)
MIPY>KUHBI OT MIPHUIIOKEHHOM
CHUITBDY
2 [[ABnenme Tarorenus. Cuia
1  T1oxectn
2 CBs3b MEXIY CHIION TSKECTH bubnuoteka
2  u Maccoil Tena. Bec tena. HOK



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

Pemrenue 3agad mo reMme
"Cuia tsoxkectd"”

https://m.edsoo.r
u/ff0al778

Cuna TsKecTH Ha Jpyrux
maHerax. Gusnueckue
XapaKTEPUCTUKHU IJIAHET

Bubmnnoreka
ILHOK
https://m.edsoo.r
u/ff0al502

N3mepenue cuit. JlunamomeTp

Bec Ttena. HeBecoMmocTh

Crnosxenue 1ByX cuil,
HaIPaBJIEHHBIX 110 OAHON
npsaMoi. PaBHOENCTBYIOIIAS
CHII

Pemenue 3amau mo treme
"PaBHopeiicTByrOmas cun”

bubnuoreka
ILHOK
https://m.edsoo.r
u/ff0al8cc

bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0al778
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0ala70

Cuna TpeHus u €€ BUIbI.
Tpenue B npUpo/ie U TEXHUKE

bubnuoreka
HOK
https://m.edsoo.r
u/ff0alb9c

JlabopaTopHas pabota
«3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbXKEHUS OT
CWJIBI JABJICHUSA U XapakKrepa
COIPUKACAIOLIIXCS

bubnuoreka
ILHOK
https://m.edsoo.r
u/ffOalcc8



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

IMOBEPXHOCTEMN»

Pemrenue 3agaq Ha
onpeJerIeHue
PaBHOJCUCTBYIOLIEH CHJIIbI

Pewenue 3amau no remam:
«Bec Tenay, «I'paduueckoe
n3o0paxeHue cuimy, « CUibm,
«PaBHOAEUCTBYIOIIAS CHIDY

KontpospHas paboTa o
TemaM: «MexaHn4eckoe
IBIKEeHHUE», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«['padmueckoe nzodpaxeHune
crny, «CHibeDy

JNasnenue. CriocoObl
YMEHBIICHUS ¥ YBEIINYCHUS
JaBJICHHUS

JaBieHwne raza. 3aBHCUMOCTD
IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPaTyphl

[Iepenaua naBieHus
TBEPABIMU TEJIAMHU,
JKMJIKOCTSIMH U ra3aMHy. 3aKOH
ITackams

HaBJ’ICHI/Ie B )XUJKOCTH U Ira3sc,
BBI3BAHHOC ,Z[GI>'ICTBI/IGM CHJIbI
TAXKCCTH

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0alde0

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a20a6

bubnunoreka
HOK
https://m.edsoo.r
u/ff0a2376
Bubnunoreka
HOK
https://m.edsoo.r
u/ff0a25b0
bubauoreka
HOK
https://m.edsoo.r



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

u/ff0a2718

Pemrenue 3agad mo reme
«JlaBiieHHE B KUJIKOCTH U
rase. 3akou ITackamsy

CooOuaromuecs cocyabl

lMunpaBnuueckuii mpecc

Manomertpsl. IlopuiaeBoi
JKUIKOCTHBIM HAacoc

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a2826

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a2970
bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0a3136

Atmocdepa 3emin u
MIPUYUHBI €€ CYIIECTBOBAHUS

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0a2b5a

Bec Bo3ayxa. ATmochepHoe
JaBIICHHE

bubnuoreka
ILHOK
https://m.edsoo.r
u/ff0a2b5a

N3mepenune armocdepHOTo
nasienus. OneiT Toppuuennu

bubnuoreka
ILHOK
https://m.edsoo.r
u/ff0a2da8

3aBUCUMOCTBH aTMOC(EPHOTO

Bubmanoreka



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

JABJICHUS OT BBICOTHI Ha/I
YpOBHEM MOpsi

IHOK
https://m.edsoo.r

u/ff0a2fc4
bub
bapomeTrp-anepoun. HHOEHOTGKa
ATMmochepHoe naBieHue Ha
https://m.edsoo.r
paBJII/I‘IHBIX BbICOTAX p
u/ff0a2fc4
Pemtenue 3amay mo teme "
ATmocdepHoe naBneHue"
bu6
JleiicTBUE KUIKOCTH U Ta3a Ha HHOEHOTeKa
ior)g:;zi(;ecigfx TEI0- https://m.edsoo.r
P u/ff0a3276
JIa6 o
Omperencme. BuGimorera
o HOK
BBITAJIKHABAIOIIEH CUIIBI
’ https://m.edsoo.r
JIEHCTBYIOLLEH HA TEJIO, U /f?OaC% 3fc
MOTPYKEHHOE B JKUIKOCTH) -
JIa6 o
rewe Qicomoosmeme BuGimorera
HOK
3aBHCHUMOCTH Beca Tela B
https://m.edsoo.r
BOJIE OT 00bEMA MOTPYKEHHON U /f?0a35 14
B KUIKOCTbh YaCTH TEIIa -
Bubmanoreka
OK
IInaBanue Temn 1
https://m.edsoo.r
u/ff0a3a96

Jlaboparopnas pabota
"KoHcTpyupoBanue



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

apeomeTpa uiu
KOHCTPYHMPOBAHUE JOJKU U
oIpeJieNieHue e€

rpy3onoabEMHOCTH"
Pemenue 3agau no remam:
bubnmoreka
«ITnaBanue cynos. 10K
BoznyxomnaBanuey, https./m.edsoo.r
«Z[aBJ'IeHI/If TBEPABIX Te, U/Ff0a3654
KHUJKOCTEH U Ta30B» -
KonTponbhas padota no teme
«JlaBneHue TBEPABIX TEN,
KHUJKOCTEH U ra30B»
bubnuorexa
HOK
Mexanudeckas pabora https://m.edsoo.r
u/ff0a3f82
bubnmnoreka
MomuocTs. EnuHUIE HOK
MOIITHOCTH https://m.edsoo.r
u/ff0a3f82
VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU 1
MoBEME MO JeCTHHIIE"
[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cuit Ha peluare
Pbruaru B TexHuke, ObITY U bubnuoreka
npupoe. JlaboparopHas 05 HOK
pabora «MccnenoBanue ' https://m.edsoo.r
YCJIOBH PAaBHOBECHSI PhIUara u/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

Pemenue 3agay no teme

Bubmaunoreka

«YCIIOBUS paBHOBECHUS LOK
https://m.edsoo.r

PRItare u/ff0a48a6

Koadduunent noneznoro

JIEUCTBUSI MEXaHU3Ma.

JlaGoparopHnas pabota 0.5

«3mepenue KII/ nakinonHoM

ILIOCKOCTH
bubnmmoreka

Pemrenue 3ama4d no reme IHOK

"Pa6ora, mougHocts, KIT/" https://m.edsoo.r
u/ff0a4c48
bubnmmoreka

MexaHu4deckasi SHEPTHsl. LIOK

Kunernueckas u

MOTEHIMAIbHAS SHEPTHUSI hitps://m.eds00.r
u/ff0a4252
bubnmmoreka

3aK0oH COXpaHEHUs HOK

MEXaHUYECKOW YHEPTUH https://m.edsoo.r
u/ff0a4360

YPOK-3KCIIEpUMEHT MO TEME

"OKCIepuMEHTaIbHOE

ompeeIeHuEe N3MEHEHHS

KHHETUYECKOM U 1

MMOTEHITUATFHON SHEPTUU TIPH
CKaTBhIBAHWUU TEJIA 110
HAKJIOHHOM IIIOCKOCTH"

KontponbHas paboTa mo teme



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

5 «PaboTa 1 MOLLIHOCTB.

DHeprus»
PesepBHrIit ypok. Pabora ¢ bubamorexa

6 1 HOK

6 f;;g:ﬁl;z;:re \ https://m.edsoo.r

AABHACCHIE u/ffOadee6

PesepBHylit ypok. Pabora ¢ bubnuorexa

6  Ttekcramu 1o Teme "JlaBiaeHue 1 LHOK

7 TBEPABIX TeJ, )KUAKOCTEH U https://m.edsoo.r
ra3os" u/ff0a4ffe

6 PesepBHylit ypok. PaGota ¢

3 Tekctamu 1o Teme "PaboTa. 1
MomnHocTb. DHeprus"

OBILEE KOJIMYECTBO 68 12

YACOB IIO ITPOTPAMME



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

8 KVIACC

A KosmnuecTBo yacoB
Jara DJIeKTPOHHbIE
n KounrTpoan uupposbie
/ Tema ypoka Bce HEIe IMpakTn4yec H3y4YeH oBpasoBaTenny
ro KHe padorpl M4
I padoThI ble pecypchl
OcHOBHBIE TIOJIOKEHUS bubnmnoreka
MOJIEKYJISIPHO-KUHETUUECKON 1 HOK
TEOPUU M UX OIBITHBIC https://m.edsoo.
TIOJITBEPIKACHHSI ru/ff0a5256
Macca u pa3Mep aToMOB U 1
MOJIEKYT
" bubnuorexa
Mopenu TBEpAOrO, JKUAKOTO U 110K
ra3z000pa3HOro COCTOSTHUM 1 _
https://m.edsoo.
pefectea ru/ff0a540e
OOBsicHeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
ra3z000pa3HOro COCTOSTHUMN 1
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJIISIPHO-
KUHETHYECKOU TeOpUn
bubnuoreka
Kpucrannnueckue u 1 HOK
amopdHbIe Tena https://m.edsoo.
ru/ff0a5800
CmauuBaHue u 1 bubnuoreka



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

KaIllUJUIIPHOCTb. HOK
[ToBepXHOCTHOE HATSHKCHHE https://m.edsoo.
ru/ff0as530
bubnuorexa
TennoBoe paciMpeHue u HOK
CKaTHE https://m.edsoo.
ru/ff0a5a26
Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHKCHUS YaCTHI]
bubnuoreka
BuyTpenHsist sHeprusi.
CnocoObI U3MEHEHUS LOK
BHyTperHEit SHEprHT https://m.edsoo.
ru/ff0a5c60
bubnuoreka
Buns! rennonepenaun LOK
https://m.edsoo.
ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTueckoe bubnuoteka
HCIIOJIb30BaHKE TEILIOBBIX HOK
CBOMCTB BEILECTB U https://m.edsoo.
MaTepUaioB B IEIISAX ru/ff0a65c0
sHeprocOepexxeHus"
bubnuoreka
KoauuecTBO TEIOTHI. HOK
VY aenbHas TEIIOEMKOCTh https://m.edsoo.
ru/ff0a6976
YpaBHEHHE TEIIIOBOTO bubnuotexa



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

Oamanca. TermaooOMeH u HOK

TEIUIOBOE PaBHOBECHE https://m.edsoo.
ru/ff0a7088

iIa6opaTopHa51 pabora Bubmorexa

Uccnenosanue saBieHus
TerIooOMeHa pu LIOK
N https://m.edsoo.

CMemmiaHI/m )'(‘OJ'IO,Z[HOI/I u (u/ff0a6a98

ropstueii BOJIbI -

Pacuer konnuecTBa TEIIOTHI,

HEO0OXOAMMOTO JIJIst

HarpeBaHus Telia U

BBIJICIISIEMOTO MM TIPH

OXJIAXKICHUH

JlaGopaTtopHnast pabota EP(I;SIJSHOTGM

" .

Onpeneneiite yﬂeﬂbHOH,, https://m.edsoo.

TEIJIOEMKOCTH BEIIECTBA (u/ff0a6bb0
bubnuorexa

OHeprus Tommsa. Y ieiabHast HOK

TEIJIOTa CrOpaHHUs https://m.edsoo.
ru/ff0a7b5a
bubnuorexa

[InaBienne u oTBEpAEBAHUE 110K

KPUCTALINYICCKHX Tell.

VaenpHas TEIIOTAa IUIaBIEHUs https: //m.edsoo.
ru/ff0a71d2
bubnuorexa

JlaboparopHas paboTa 110K

"OnpeneneHue yaenabHOR
TEIJIOTHI IUIAaBJICHU JIpaa"

https://m.edsoo.

ru/ffOa72fe



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

Bubanoreka

[Tapoo6pa3zoBanue u HOK
KoHeHcanus. Mcnapenue https://m.edsoo.
ru/ff0a740c
Kunenue. Y nenbHas temiora
bubnuorexa
napooOpa3oBaHus U 1IOK
KOHJICHCAIMHU. 3aBUCUMOCTh https://m.edsoo.
TEMIIEpaTypbl KUIIEHUS OT (u/ff0a786¢
aTMOC(EpHOTO JTaBJICHHS -
BnaxunocTe Bo3ayxa. Enbmiorexa
JlaGopaTtopHnast pabota
"Onpenenenue HOK
. https://m.edsoo.
OTHOCI/IT'?J'IBHOI/I BIIQXKHOCTH (u/ff0a7628
BO3/lyXa -
Pemmenue 3agad na
ompeieNIeHNe BIaKHOCTH
BO3/lyXa
[TpuHuunIBr pabOTHI TETIIIOBBIX
nsurareneil. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO CTOpaHUs
KIIJI TenmoBoro aBurareris. ]L;II/(I;SIJEHOTeKa
TermoBeie }IBI/IFaTeJ'II/IWI/I https://m.edsoo.
3aIUTa OKPYIKAIOIICH CpeIbI ru/ff0aTcTC
3aKOH COXpaHEHUs U
MIPEBPAIICHHS YHEPTUH B
TEIJIOBBIX IMPOIEccax
IToaroroBka Kk KOHTPOJIBHOU Bubnuoreka



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

pabore no teme "TermnoBbie HOK
sBicHUS. M3meHeHne https://m.edsoo.
arperaTHbIX COCTOSHUI ru/ff0a83f2
BelecTna"
KonTtponpHast pabora o Teme bubnuoteka
"TermnoBble sIBICHUS. LHOK
M3MeHeHre arperaTHbIX https://m.edsoo.
COCTOSIHUH BerecTa" ru/ff0a86ae
DnekTpuzanus Tei. JIBa pona
IEKTPUICCKUX 3aPSIOB
Ypok-uccienoBaHue
"DnexTpusanus Teil
WHIYKIMEN U NIpU
COTMPUKOCHOBEHUN"
bubnmnoreka
B3anmopenictBre 3apsKeHHBIX HOK
ten. 3akoH Kymnona https://m.edsoo.
ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB bubamorera
AIIEKTPUYIECKOTO TOJIS. LOK
Mprsman cymeprosu https://m.edsoo.
. ru/ff0a8a0a
JIEKTPUYECKUX TTOJICH
Hocwurenu snexktpudeckux
3aps0B. DJIEMEHTAPHBIN
3apsa. CtpoeHue aToma
[IpOBOTHUKY U TUATEKTPUKH. Bbubnuoreka
3aKoH COXpaHEHUs HOK

SJICKTPUYCCKOT'O 3apsaaa

https://m.edsoo.



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

ru/ff0a8ef6

Pewenue 3anau Ha bubmorera

IIPUMEHEHUE CBOMCTB LOK

SICKTPUICCKHUX 3aPSI0B ttps://m.eds00.
ru/ff0a90cc

DJIEKTPUUYECKUH TOK, YCIOBUS bubnuorexa

€ro CyIIeCTBOBaHUSI. HOK

VICTOYHMKH AJIEKTPUYECKOTO https://m.edsoo.

TOKa ru/ff0a95a4
bubnmnoreka

JleficTBUS 2JIEKTPUYECKOTO HOK

TOKa https://m.edsoo.
ru/ff0a96b2

Ypok-uccnenoBanue

"JleficTBHE NEKTPUYECKOTO 1

MOJIsl HA TIPOBOJIHUKU U

JUDJIEKTPUKH"
bubnmnoreka

DNEKTPUYECKUN TOK B HOK

MeTalIax, >KUAKOCTSIX U ra3zax https://m.edsoo.
ru/ff0a9838

DJIeKTpUYecKas 1emnb U e€

COCTaBHBIE YaCTH

Cwuuta Toka. JlabopatopHas LBIP(I;SIJEHOTeKa

abota "M3mepenne u 0.5

gerJII/IpOBaHI/Ipe CHJTBI TOKA" https://m.eds00.
ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE. 0.5 bubnuotexa
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Bonbr™merp. JTabopaTopHast HOK

pabora "U3mepeHue u https://m.edsoo.

peryJaupoBaHKe HampsuKeHus " ru/ff0a9e14

ConpoTuBieHHEe IPOBOJHUKA. EI/IO(S;HOTeKa

iﬁg:ﬁ: CONPOTHBICHHE https://m.edsoo.
ru/ff0aa738

JlaGopaTtopHnast pabota

"3aBUCUMOCTH

AIIEKTPHYECKOTO EHO?(IHOTeKa

COIPOTHBIICHUS TIPOBOTHUKA https://m.edsoo.

OT €r0 JUTMHBI, TUIOIIA/IN

MIOTIEPEYHOTO CCUCHHUS U M/f0aa738

MmaTepuana”

3aBHCUMOCTH CHJIBI TOKA OT EP(I;SIJ(IHOTeKa

T
ru/ff0aad4a

JlaGopaTtopHnast pabota

"HccnenoBanue 3aBUCUMOCTH bubnuorexa

CHUJIBI TOKA, UIYIIETO Yepes HOK

PE3UCTOP, OT COMTPOTUBIICHHS https://m.edsoo.

pe3ucTopa M HapsLKeHUs Ha ru/ff0aa04e

pesucrope"

ITocaenoBaTenbHOE U

napaielbHOe COSAMHEHUS

MPOBOJHHUKOB

JlaGopaTtopHnas pabota bubnuoreka

"I[IpoBepka mpaBuiia HOK
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CJI0’KEHHUSI HANIPSKEHUN ITpU

https://m.edsoo.

MOCJIEOBATEIILHOM ru/ff0aaas8
COCJIMHEHUU JIBYX
pe3uctopon”
JlaboparopHas pabota bubnmoreka
"IIpoBepka nmpaBuiia AJsl CHIIbI HOK
TOKa IPH MapajIcIbHOM https://m.edsoo.
COEMHEHUH PE3UCTOPOB" ru/ff0aadle
Pemenue 3anay Ha bubnmnoreka
npuMeHeHue 3akona Oma Juist HOK
Pa3IMYHOrO COCAMHEHUS https://m.edsoo.
POBOIHUKOB ru/ff0aaf8a
bubnuorexa
Pa6ota u MomHOCTh 110K
ANEKTPUUYECKOTO TOKA. 3aKOH _
Tixoys-Jleria https://m.edsoo.
ru/ff0ab124
JlaboparopHas paboTa bubnmnoreka
"Onpenenenue paboTh U HOK
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.
ToKa" ru/ff0ab3e0
DNEeKTpUYECKHe 1enu ’ bubnuoteka
MOTPEOUTENH SIEKTPUIECKOMN HOK
sHepruu B ObiTy. KopoTtkoe https://m.edsoo.
3aMbIKaHHE ru/ff0ab660
IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme bubamorexa
"DneKkTpruuecKue 3apsbl. LOK
3apsKEHHBIE TENA U HX htips://m.edsoo.
ru/ff0abd2c

B3aUMOJICUCTBUSL.
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[ToCTOSTHHBIN 3JIEKTPUYECKUI

TOK

KonTtponbHast pabora o Teme

"DJIeKTpUUECKHUE 3apsbl. bubnmoreka
3apsKEHHbIE TeNla U UX HOK
B3aUMO/ICHCTBHSI. https://m.edsoo.
[ToCTOSIHHBIM AIIEKTPHYCCKHI ru/ff0abea8
TOK"
[TocTosiHHBIC MAaTHUTHI, KX
B3aWMO/ICHICTBUE
bubnuoreka
YpOK-I/ICCJ'Ie,Z[OBaUHI/Ie 110K
Msynerie noneit " 1 https://m.edsoo.
MOCTOSTHHBIX MarHUTOB (U/fF0ac3d0
bubnmnoreka
MarnautHoe nosie. MarauTHoe 110K
noJie 3eMJIM U €T0 3HaUeHUe
Jerute https://m.edsoo.
JUPL IKHSHI HA ru/ff0acOba
OmnsiT OpcTena. MaruutHoe bubnmnoreka
I10JIE DJIEKTPUYECKOTO TOKA HOK
MarHuTHOE 10Jie KaTyIIKH ¢ https://m.edsoo.
TOKOM ru/ff0ac1d2
IIpumeHeHue
DIIEKTPOMArHUTOB B TEXHHKE. bubnmnoreka
JlaGopartopHas paboTa 05 HOK
"Uzy4yenne neicTBus ' https://m.edsoo.
MarHUTHOTO TIOJIS Ha ru/ff0ac74a
MPOBOJHUK C TOKOM"
DNEKTPOBUTATEITH bubnmoreka



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
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IIOCTOSTHHOT'O TOKa.
Hcnonb3zoBanue
AEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHncTpynpoBanue u
u3ydeHue paboTel
aJeKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JICKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUUECKOH
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOM
paboTe 1o Teme
"OnexTpudeckue u
MarHHUTHBIE IBJICHUS"

KonTpomnpHas pabota mo Teme
"DnexTpuueckue u
MArduTHBIE BJIeHUS"

[HOK
https://m.edsoo.
ru/ff0ac86c¢

bubmmoreka
LHOK
https://m.edsoo.

ru/ff0acb14

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
siBieHus"

bubmmoreka
HOK
https://m.edsoo.

ru/ff0accbe

PesepBHbIii ypok. Pabora ¢

Bubnuoreka



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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TEKCTaMH 10 TeME
"IToCTOSIHHBIN ANEKTPUUECKUI

IHOK
https://m.edsoo.

TOK ru/ff0acdc6
6 PesepBHblii ypok. Pabora c
8 TEKCTaMH I10 TEME 1
"MaruuTtHbie aBiaeHud"
BIIEE KOJIMYECTB
OB 0 CTBO 68 14.5

YACOB I10 [TPOTPAMME



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

9 KJIACC

Ne KoumnuectBo yacos
Jara DJIeKTPOHHbIE
0 ena ypoka Bee Kourpoar  IIpakruuec nsyuen uupposbie
/ HbIE KHe oOpa3oBareJib
I ro padoTbI padoThbI o HbIe pecypchl
MexaHnyeckoe ABUKEHUE. 1
MarepuanbHasi TOUKa
Cucrema orcuera bubmorexa
OTHOCUTENBHOCTD 1 LOK
https://m.edsoo.
MEXaHUYECKOTO JBUKEHUS (u/ff0add74
bubnuortexa
PaBHOMepHOE NpsAMoONMHENHOE 1 HOK
TIBYDKEHUE https://m.edsoo.
ru/ff0ad19a
HepaBHomepHOE
MPSIMOJIMHEVMHOE JBUKEHUE. 1
CpenHsisi U MTHOBEHHas
CKOPOCTb
. bubnmoreka
[IpamonuneitHoe LIOK
giix)};;:f CHHOC ABILICCHIC. 1 https://m.edsoo.
ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBH>KCHMUSI. 1

I'paduk ckopoctu



https://m.edsoo.ru/ff0ad474
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JlaboparopHas pabota

bubnmoreka
"OmnpeneseHnue yCKOPEHUsl Tesna 110K
IIPU PAaBHOYCKOPEHHOM
,I[]I:I/I)IIZGHI/II/I};'IO HI;KJIOHHOI?I https://m.edsoo.
Y ru/ff0adb18
TUIOCKOCTH
CBo0Oo1HOE MaieHue Ted.
Onbitel ["anuines
PaBHOMEpHOE JBIKEHUE TIO bubnmoreka
okpyxkHoctu. [lepuon u yacrora HOK
obparmienus. JIuneinas u https://m.edsoo.
yIJIOBasi CKOPOCTH ru/ff0ael76
LleHTpOCTpEMUTEIBHOE
YCKOpEHUe
bubnmnoreka
ITepssiit 3akoH HproTOHA. HOK
Bekrop cuibrl https://m.edsoo.
ru/ff0ae612
bubnmnoreka
Bropoi1 3akon Herorona. HOK
PaBHoOnelicTByIOIIIas cHIla https://m.edsoo.
ru/ffOae72a
bubnuortexa
Tpernii 3akoH HproToHa. HOK
Cyneprno3unus Cui https://m.edsoo.
ru/ff0ae982
bubnuorexa
Pemienue 3amay Ha npUMEHEHHE IHOK

3akoHOB HproToHa

https://m.edsoo.

ru/ff0aeb6ce
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Cuna ynpyroctu. 3akoH ['yka

Bubmaunoreka
HOK
https://m.edsoo.

ru/ff0aeca2

Pemenue 3agau mo reme «Cuia
YIPYTOCTH

JlaGopaTtopHnast pabota
«OmnpeneneHue )KeCTKOCTU
NPYKUHBDY

Cwiia TpeHust

Pemienne 3amad mo Teme «Cuna
TPCHUS»

JlaGoparopHas paboTa
"Onpeznenenue ko3 durmenra
TPEHMSI CKOJIbKEHUS"

Pemenue 3anau no teme
"3akons! HetoToHa. Cuna
ynpyroctu. Cuna tpenus"

Cuna TSKeCTU U 3aKOH
BCCMUPHOI'O TATOTCHUAA.
YckopeHnue cBOOOIHOTO

Bubianoreka
IHOK
https://m.edsoo.

ru/ff0aee28
bubnuoreka
LHOK
https://m.edsoo.

ru/ff0af738

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0afa26

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0af8be

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0afb8e

Bbubanoreka
1HOK
https://m.edsoo.
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HajacHus

ru/ff0af044

Ypok-koubpepenius "JIBrmkeHne
TEJ BOKPYT I'PaBUTAI[MOHHOTO
nentpa (CosiHeyHasi cUCTEMA).
lanmaktuku"

Pentenue 3amaud mo teme "Cuina
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroreHus"

HepBa;I KOCMHYCCKasA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

PaBHOBecue mMaTepuanbHOW
TOUYKH. AGCOIIOTHO TBEPAOE
Teso. PaBHoBecue TBEpAOro
TeNa ¢ 3aKperuI€HHON 0ChIO
BpaIleHNus

MowmenT cunsl. LienTp Tsxectu

bubnmuoreka
LHOK
https://m.edsoo.

ru/ff0af5f8
bubmnnoreka
LHOK
https://m.edsoo.

ru/ff0af33c

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0afe36

Pemenue 3agad mo reme
"MomeHT cunsl. LlenTp
TsDKEeCTH"

Bbubmmoreka
HOK
https://m.edsoo.

ru/ff0b02b4

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnuecKoe
nBIkeHune. Bzaumoneicraue

TCJI

Bbubmmoreka
ILHOK
https://m.edsoo.

ru/ff0b0408
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KontponbHast pabora o Teme

Bubmaunoreka

LHOK
"MexaHn4YecKoe IBUKECHUE.
BzaumMoneiictBue Ten" htips://m.edsoo.
ru/ff0b06ec
HNmnynsc Tena. UMItyasc CUibL. bubmuoteka
3aKOH COXpaHEHMsI UMITYJIbCA. HOK
VYnpyroe u Heynpyroe https://m.edsoo.
B3aUMO/ICHCTBUE ru/ffOb07fa
bubnmmoreka
Pemenne 3amag no reme "3akoH IHOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.
ru/ff0b096¢
Ypoxk-koHpepeHuus
"PeakTuBHOE IBM)KCHUE B
PUPOJIE U TEXHUKE"
bubnuoreka
Mexanunueckas pabota u HOK
MOIIIHOCTh https://m.edsoo.
ru/ff0b0a84
bubnuoreka
Pabota cUIIBI TSDKECTH, CHIIBI HOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.
ru/ff0b0db8

JlaGoparopHas paboTa
«Ormpenenenue paboOThI CUIIBI
TPEHUs P PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIIEHON TOBEPXHOCTH

CBs3b 3HEPTUH U PaOOTHI.
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[ToreHunansHas sHEeprus

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOI
SHEPruu

3aKoH COXpaHCHUSA DHECPIUuu B
MCXaHHUKEC

JlaGopaTopHnas pabota
«M3y4yeHune 3aKk0Ha COXpaHEHHUSI
SHEPTHH»

bubnmuoreka
HOK
https://m.edsoo.

ru/ffob0c32

Bubmanoreka
LHOK
https://m.edsoo.

ru/ffOb12fe

KonebarensHoe JBHXCHHUC U CTO
XapaKTCPUCTHUKU

bubmuoreka
LHOK
https://m.edsoo.

ru/ff0b1858

3aryxarolye KojJeOaHusl.
Boinyx1eHHBIE KOJIEOaHUS.
Pesonanc

Bbubmmoreka
IHOK
https://m.edsoo.

ru/ff0b20f0

Marematnueckuii u
MIPY>KUHHBIA MasTHUKH

Ypok-uccnenoBanue
«3aBUCUMOCTH MEepHOJIa
KOJIEOAHHH OT KECTKOCTH
MPYKUHBI ¥ MacChl TPy3a»
[IpeBpaiienue sHepruu npu
MEXaHNYECKNX KOJIeOaHMAX

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0b197a

JlaGopaTtopHnas pabota

Bubanoreka
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«OnpeneneHue 4acToThl U HOK
nepro/ia KojcoaHuit https://m.edsoo.
PYKHHHOTO MasiTHUKa) ru/ffOblaec
JlaboparopHas pabota Euorexa
«IIpoBepka HCSaBI/ISI/IMOCTI/I LIOK
nepuoja konebanuii rpysa, https://m.edsoo.
MTOJBEIICHHOTO K HUTH, OT (u/ffob197a
MAaccChl Tpy3a»
MexaHn4eCKHe BOJTHBI. bubnmmoreka
CBolicTBa MEXaHUYECKHUX BOJIH. IHOK
[IpononbHbIE U MONEPEYHBIC https://m.edsoo.
BOJIHBI ru/ff0b21fe
Ypoxk-koHpepeHuus
"MexaHUYECKHE BOJHBI B
TBEpOM Tene. CelicMuueckue
BOJIHEI"
3Byk. Pacnipoctpanenue u
OTpa)KEHHUE 3BYyKa
Ypok-uccnenoBanue
"HabroieHre 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC
bubnmmoreka

VYpoxk-koH(pepeHus 110K
"

VYaeTpa3Byk u HH(i)PaSBYK B https://m.edsoo.
MIPUPOJIC U TEXHUKE (u/ffob23ca
IToaroroBka Kk KOHTPOJIBHOU Bubnuoreka
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pabore 1o Teme "3aKOHbI HOK
COXpaHCHHs. MeXaHHUYCCKUE https://m.edsoo.
KOJIeOaHHs ¥ BOJIHBI" ru/ff0b25f0
KonTtponpHast pabora o Teme
"3aKOHBI COXpAHEHUS.
Mexannueckue KoieOaHus u
BOJIHBI"
bubnuorexa
DIIeKTPOMarHuTHOE TOJIE. HOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.
ru/ff0b2abe
CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH
"
VYpok-koHdepenuus "llkana Bubmorexa
3JIEKTPOMArHUTHBIX BOJIH. 110K
Hcnonp3oBanue
https://m.edsoo.
BHCKTp?MaFHI/I”'l:HHX BOJIH IS U/FFOb2fe6
COTOBOM CBSI3U e
VYpok-uccnenosanue "M3yuenue bubnmnoreka
CBOMCTB 3JIEKTPOMAarHUTHBIX HOK
BOJIH C TIOMOIIIbIO MOOMIIEHOTO https://m.edsoo.
tenedona" ru/ffob2c6e
Pemenue 3a1ay Ha onpeeneHme
YacTOTHI U ATTUHBI
AIIEKTPOMATrHUTHOW BOJIHBI
5 bubnuorexa
JICKTPOMAarHUTHAS TIPUPOJIA LIOK

cBera. CKOpOCTh CBETA.
BonHoBEBIE CBONCTBA CBETA

https://m.edsoo.

ru/ff0b31d0
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Hctounuku cBera.

Bubmaunoreka

[Ipamonuneitnoe HOK
pacrpoCTpaHCHHE CBETA. https://m.edsoo.
3armennst Connna u JIyHsl ru/ff0b3658
3aKOH OTpaXCHHMSI CBETA. bubnmoreka
3epkaina. Pemenue 3a1au Ha HOK
NpUMEHEHHE 3aKOHA OTPasKCHHS https://m.edsoo.
cBeTa ru/ffob38c4
bubnuorexa
[Ipenomnenne cBeta. 3akoH HOK
HPEJIOMJICHUS CBETa https://m.edsoo.
ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaxeHue bubnmnoreka
cBera. Mcronp30BaHne ITOJIHOTO HOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.
OINTUYECKUX CBETOBOIAX ru/ffOb3c5c
JlaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH
yTJia MpeJIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia ajcHHs Ha
rpanuiie "Bo3ayx-crexiao""
VYpok-koHpepeHIus
"Hcnonb30BaHuE MOTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3b"
bubnuoreka
JIunzel. OnTuyeckas cuna
HOK

JIMH3BI

https://m.edsoo.
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ru/ffOb3f2c

[Toctpoenne nzobpaxeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"OnpeneneHue GOKyCHOro
PAacCTOSIHUSA U ONITUYECKON CUJIBI
cobuparomiei TuH3b1"

VYpok-koHpepeHus
"OnTnyecKue JINH30BbIE
npuOopsr"

['ma3 kak onTuyeckas cucreMa.
3peHue

Ypok-konpepentus "JlepexTs
3peHus. Kak coxpanurts 3peHue"

bubnmuoreka
HOK
https://m.edsoo.

ru/ffOb444a
bubnnoreka
HOK
https://m.edsoo.

ru/ff0b4206
bubmnnoreka
HOK
https://m.edsoo.

ru/ffOcOa7e

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0b4684

Paznoxxenue Genoro ceeta B
criektp. OnbiTel HproTOHA.
CrioxeHue CueKkTpaabHbIX
uBeroB. Jlucnepcus ceera

Bbubmmoreka
ILHOK
https://m.edsoo.

ru/ffOc0f4c

JlabopaTtopHnast pabota "OMBITHI
0 PA3JIOKEHHUIO OEIOTO CBETa B
CIICKTP U BOCHPUATHUIO LIBETA
IPEZMETOB NPH UX HAOIIOJCHUN
Yyepe3 IIBETOBbIC (MIBTPHI"

bubmmoreka
ILHOK
https://m.edsoo.

ru/ff0c0e2a
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VYpok-npaktukyM "BoaHoBbIE
CBOIICTBa cBeTa: AucCIepcus,
uHTepdepeHIus u qudpaxuus"

OmnsiThl Pesepdopna u
IUTaHeTapHast MOJENb aToMa

Bubaunoreka
IHOK
https://m.edsoo.

ru/ff0c12a8

[Tocrynarer bopa. Moaeins
aroma bopa

Hcnyckanue U NOTJIoLEHUE
cBeTa aToMoM. KBaHTBI.
JInnelyaTeie CIIEKTPBI

VYpoxk-npaktukym "HaGmoenue

CIIEKTPOB UCITyCKaHUS"

PannoakTUBHOCTE U €€ BUIBI

CTpOCHI/IC ATOMHOTO spa.
HYKJ'IOHHEUI MOACIb

Bubianoreka
LHOK
https://m.edsoo.

ru/ff0c144c

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0c1550

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0c1672

Bbubmmoreka
HOK
https://m.edsoo.

ru/ffOc18ac

PannoakTuBHBIC TIpEBpAIICHHUS.
HN30TOmEI

bubmmoreka
LIOK
https://m.edsoo.

ru/ffoclal4
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Pemenue 3amau nmo teme:
"PannoaKkTUBHEIE
npeBpaiieHus”

Bubmaunoreka
HOK
https://m.edsoo.

ru/ffOclb4a

Ilepuon nonypacnana

Ypok-koHpepeHuus
"PannoakTuBHBIC U3TyUEHUS B
IpUpoJie, MEIULIMHE, TEXHUKE"

SnepHble peakuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOI'0 YHCET

SHCpFI/IH CBs3U ATOMHBIX AECP.
CBs13b MacCHl U SHEpPIruun

Pemenue 3anay no teme
" nepusle peakuun”

Bubianoreka
IHOK
https://m.edsoo.

ru/ff0c2126

Bubianoreka
LHOK
https://m.edsoo.

ru/ff0clc58

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0cld7a

Peaknu cuHTe3a U neaeHus
sanep. UcTouHMKH dHEprun
CoiHna 4 3B€31

Bbubmmoreka
HOK
https://m.edsoo.

ru/ff0c1e88

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3ITyUYEeHUHN Ha
JKUBbIE OpraHU3MbI"
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IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DNEeKTpPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBBIC sIBIECHUS"

KonTtponbHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"

Bubaunoreka
LHOK
https://m.edsoo.

ru/ff0c223e

[ToBTOpenue, o6oOIICHNE.
JlaGopaTopHble pabOThI 1O
Kypcy "B3aumopeiictue Ten"

bubmuoreka
[HOK
https://m.edsoo.

ru/ff0c245a

[ToBTOpEeHnue, 06061IEHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3314 110 TEME
"TemnnoBsle nporecch"”

Bbubmmoreka
IHOK
https://m.edsoo.

ru/ff0c2572

[ToBTOpEeHnue, 06061IEHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 33/1a4 110 TeEME
"KII/I TerutoBbIx aBUrarenei"

Bbubmmoreka
IHOK
https://m.edsoo.

ru/ffOc2a22

[ToBTOpeHue, 0600IICHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 33/1a4 110 TEME
"KII anexkTpoycTaHoOBOK"

[ToBTOpenue, o6oOIIeHNE.
JlaGopaTopHnbie pabOTHI 1O
Kypcy "CBeToBble siBIeHUA"

bubmmoreka
IIOK
https://m.edsoo.

ru/ff0c2b30

Bubmanoreka
HOK
https://m.edsoo.

ru/ff0c2c52
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[ToBTOpenue, o6oOIICHNKE.

Bubmaunoreka

9 Pabora ¢ TekcTamu o Teme 1 LHOK
9 "3aKOHBI COXpAHCHHS B https://m.edsoo.
MeXxaHHuKe" ru/ff0c2d6a

1 [ToBTOpenue, 06001EHNE. bubamorexa

0 Pabora ¢ TekcTamu 1o TEMeE 1 LIOK

0  "KoneGanus u BOJNHBI" Ittps://m.edsoo.
ru/ff0c2e82

1 [ToBTOpenue, 06001IeHNE. bubmorexa

0 Pabora ¢ TekcTamu 110 TEME 1 LIOK

1  "CseroBele siBiaeHUS" It v s,
ru/ff0c3044

1 [ToBTOpenue, o6oOIICHNE.

0 Pabora ¢ TekcTamu 1Mo Teme 1

2 "KBanrtoBas u siaepHas puzuka"

OBUIEE KOJIMYECTBO YACOB 102 97
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Ousnka: 7-i kacc: 0a30BbIid ypoBeHb: yueOHUK, 7 knacc/ [lepeimkun .M., BanoB A.11.,
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHHUK, 8 kitace/ [lepeimkun M. M., Banos A. .,
Axk1nonepHoe obmiectso «M3narensctBo «IIpocBemenue»

» ®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeikun U. M., I'ytauk E. M.,

NBanos A. U., IlerpoBa M. A., AkiimonepHoe o0uiectBo «M3aarensctBo «lIpocerenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

®dusmka : 7-i kiacc : 60a30BbIi YPOBEHB: METOANYECKOE 1TocoOue K yueOHuky 1. M.
[epeimkuna, A. M. BanoBa / O. A. Yepnukosa, C. H. I'magenkosa, B. B. Kynpssues. — 3-¢
u31., nmepepad. — Mocksa : [Ipocsenienne, 2023. — 94, [1] ¢

®usnka : §-if kacc : 0a30BBIN YPOBEHb : METOMUECKOE Tocodue Kk yueOHuky . M.
[Teppimkuna, A. M. BanoBa / O. A. Uepnukosa, C. H. I'nagenkosa, B. B. Kynpssues. — 3-e
u31., nepepad. —Mocksa : [Ipocsemenue, 2023. — 92, [1] c.

®dusuka : 9-if kacc : 6a30BbIM YpPOBEHB : METOANYECKOE nocodue Kk yueoHuky M. M.
[Tepeikuna, E. M. I'ytHuk, A. U. UBanoBa, M. A. Iletposoii / O. A. Uepnukosa, C. H.
I'manenkoBa, B. B. KynpsiBues. — 3-e u3., nepepad. — Mocksa : [Ipocsemenue, 2023.
—95,[1]c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/



JHUCT KOPPEKTUPOBKH PABOYEN ITPOI'PAMMBI

/o

[Ipuuuna
KOPPEKTH
POBKH

Tema ypoka

Jara
MIPOBEICHUS
110 TUTaHY

Jara
MIPOBEICHHS
1o ¢akrty

Croco0
KOPPEKTH
POBKH

PexBu3uThI
JIOKyMEHTA
(Ne mpukasa,
JaTa)
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