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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydéroMm
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHu3alMi0 H3y4eHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyudeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHbIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsL.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE PAa3BUTHUS NPEIMETHOIO COJEpkKaHUs U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIN YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBISIETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuUEecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOIO MeToja
MO3HAHUs, TO €CTh CII0CO0a MOMYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPENIoaraeT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD:
® HAy4HO OOBSICHSTDH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBbIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAEICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaA€HHON pemenneM Kosnernn MunncrepctBa npocsemieHust Poccuiickont denepanun
(mpotokoi ot 3 nexabdbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMHpOBaHHE MPEICTABICHUI O POy (PU3MKHU JUIA PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JIeATEIIbHOCTH, CBS3aHHOM C (U3HMKOIL, MOATOTOBKA K JaJbHEHIIEMY OOYYSHHIO B 3TOM
HalpaBJICHUH.
JlocTikeHne STUX I1esedl mporpaMmbl Mo (U3MKe Ha ypPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00eCIIeYNBACTCS PEIICHUEM CIECIYIONINX 3a4aY:
e TpuoOpeTeHHe 3HAHMH O MJMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHX,
TETIJIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX U KBAaHTOBBIX SIBIICHHSX;
e TpuOOpeTeHHE YMEHHH ONHChIBaTh M OOBSICHATH (U3MYECKUE SBICHHUA C
UCIIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHUI;
® OCBOGHHE METOJIOB PEIICHHS IPOCTEHINNX pacu€THBIX 337a4 C HCIOJIb30BAHUEM
Gu3HYeCKUX MOJIEINCH, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHHU HaONIOJaTh NPUPOAHBIC SBICHUS W  BBIIOJIHATH  OIIBITHI,
7a00paTopHble PabOTHl M SKCIEPUMEHTAJIbHbIE HCCICIOBAaHHS C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OLICHMBaHUE HHPOPMAIIHY;
® 3HAKOMCTBO €O chepamu mpodecCHOHATBHON NESTEIBHOCTH, CBSI3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHUAX (PU3UUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpu3mMke nepeueHsb J1abopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraéMbIX B pAMKax OCHOBHOI'O FOCYJapCTBEHHOIO 3K3aMEHa 0 (PU3HKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CHCTEMA €JIMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOPHl U NpOLEAypa NPSIMbIX U3MEPEHUHM aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.

s wnN

W3mepenune TemmepaTypbl TMpH TMOMOIIM JKUAKOCTHOTO TEpPMOMETpa M JaTdydKa
TEMIEPATypHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBue dYacTHIl BEHIECTBA: MPHUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH W  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBS3b MEXJy CBONCTBAMH BEMICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBiIeHUIA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL

BEII[ECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOINBIO JWHAMOMETpa. fIBieHHE TATOTEHUs U cuiia TshkecTH. Cuia
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAaIpPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHu4ecKOro JBUKEHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwsie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpUKACAIOUIUXCs TOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounbl.  [mapocratuueckwii  mapamokc. CooOmarommecs cocyabl.  [mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOMW KUJIKOCTH.

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

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOUIECH CWIbI, JIEUCTBYIOIIEH Ha TeEJO, MOrPY>KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJIKOCTH, OT 00BbEMa MOrpYKEHHON B JKUKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J10TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas dSHeprua. Kunetnueckas W mnoreHuuanbHas 53Heprus. llpeBpamienune
OJIHOTO BU/Ia MEXaHUUECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKECHUMA
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TeroBoe
pacUIMpEHHE U CXKaTHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHMKEHHUSI YaCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHWS BHYTPEHHEH SHEpPruu: TeIuionepenaadya u
coBepirieHre paboThl. BUIbI TeIUIONEpEaun: TEIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBieHue M OTBepJeBaHHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Temiora TuiaBineHus. I[lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH Cpebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBiieHU CMauyMBaHUS U KalTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus raza npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

=
= O

. HaGmonenne xumneHwus.

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

=
N

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe miIpuna.
5. OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb [HOaBJICHUA BO3J4yXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHue m3MeHEHUs BHYTPEHHEW SHEPrHM Tela B pe3yJbTaTe TeIulonepenadu H
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaenbHOW TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJAEHUCTBHS 3apsyKEHHBIX TEN OT BEIMYUHBI
3aps70B U PACCTOSTHUSI MEKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIE€MEHTapHbIM 3jiekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

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

Pabota u MoIHOCTD 37IeKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruuTHoe mnose
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  anekTpomMarHuTHOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTUIeCKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
=

. SHGKTpOI[BI/IFaTeHB IIOCTOSAHHOI'O TOKA.

N
N

. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlPaBJIEHUS WHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIEeKTporeHepaTop NOCTOSHHOTO TOKa.

N N
o b



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO M10JI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSIKEHUS HAa PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU IMOCIEAOBATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA P NapaieIbHOM COETMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JiesieHun.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHne AeCTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBrmkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHoyckopeHHOE TipsiMoNinHeliHOe BkeHne. CBoOoaHoe manenne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpuHimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBXKEHHS, Cuila TPEHUs
IIOKOS1, APYTHE BUABI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJIHOIO TMaJICHMS.
JBuxenue 1uiaHer Bokpyr Comnnua. IlepBas kocmuueckas ckopocts. Heecomocts u
HIEpPErpy3KHU.

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

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun TsxkecTu, ynpyroct, tTpeHusi. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus c:xaroy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalGmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyT€H U TPAEGKTOPUU JBMXKEHMSI OJHOTO M TOTO K€ TejJa OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMUECKUX SBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHEeTa (PU3UKHU.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MaccChl TeJla U IeUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenaya nMiysibca pu B3auMOJIEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHre MEeXaHU4eCKOM SHEepruM Mpy CBOOOIHOM Ha/IeHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPH JIBHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JAJIbHEHIIEr0 PaBHOMEPHOIO JBHKECHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JABMKEHHs IIapHKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. ITlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPECHHOM JBHKEHUU 0€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhPuImeHTa TPEHHUS CKOJIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpU TOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

W3ydeHue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.
Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acTOTa,
aMITyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxneHHnole koneOanus. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH. HpOI[OJIBHBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue xosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTu4eckuil pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.

2. OmpexneneHue 4acTOTHI U MEPHOJa KOJIEOaHUI MTPYKMHHOTO MasTHUKA.

3. HccnemoBanue 3aBHCHMOCTH TepHoa KoieOaHUi MOJABENIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPY>KUHHOTO MAasSTHHKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHMMOCTH TepHOAa KoJeOaHWUU Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJEOAHWN MPYKUHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [lolHOe BHYTpeHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHKpPOCKOINA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[TpsiMonMHENHOE pacIpOCTPAHEHHUE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIHH3.

[Mpuntun neiictBus Goroamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHUs MIPEeIMETa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJa IaJieHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenye GOKyCHOrO PacCTOSHUS M ONTHUECKON CUIIbI COOMPAIOILEH JTUH3BL.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopaa u mnanetapuas monenb aroma. Monens atroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromHoro sapa. W3orombel. PammoakTtuBHble mnpeBpameHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

SnepHbie peakiy. 3aKOHbI COXpPaHEHMsI 3apsI0BOIO U MACCOBOTO YHCEN. DHEPIus CBSI3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV .k wNPRE

CrieKTpbl U3JIy4€HHUs U TIOTJIOIICHHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOmroieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB M3JIYUCHUS.

2. HccnenoBanue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alu |
0000111IeHUsT TPEMETHOTO COJICPYKAHMSI M OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuke U1t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI ¢ CHCTEMATU3HPYIOTCS — BUJBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAaHHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (U3MUYCCKUE SIBJICHHS, NPUMCHSS TIOJTyYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00yYaroLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBICHATH (DU3HUSCKUE SIBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MPOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyecKoi
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCHICKHUX yUEHBIX--(H3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJICHHH OOIMIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (DU3UKY;

— OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUYECKUX TPUHLIMIIOB B JESITEIBHOCTH YUYEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (hPM3MUYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHME IIEHHOCTH (U3MYECKON HayKM KaK MOIIHOTO MHCTPYMEHTAa IO3HaHUS MHUpa,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHMILIEH COCTABIISAIOIEH KYJIbTYpBI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro ooOpasa *U3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpOpMUPOBAHHOCTH HaBbIKA pedIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pPEIEHUM MPAKTHYECKHUX 33a/a4 (B paMKax CeMbHU, 00pa3oBaTeIbHOMN
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA;

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(eccHii, CBI3aHHBIX C (PH3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (QU3MUECKUX 3HAHUM MJs pemieHus 3ahady B 00JIaCTH
OKpY’Karolllel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKHM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KAIOIEe CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMHM HCCIEIOBAaHUA U TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATUS, TUIOTE3bl 0 (PU3NUECKUX 00BEKTAX U SIBICHUSX;



® — OCO3HaHME JAePHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acT (PU3UKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSIHUS HA OKPYKAIOILYIO Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE NEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKN OOBEKTOB (SBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX (DaKTax, JaHHBIX U
HAOJII0JIEHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJIATh MPUUYUHHO--CJICJACTBEHHBIE CBS3M NMPU H3YYCHUH (U3HUYECKUX SBJICHUN U
MPOLECCOB, JAENaTh BBIBOALI C MCIOJIb30BAaHUEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3SIX (PU3NUECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpaTh cIocod peuieHus y4eOHOM (¢u3nyeckod 3anauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSATEIHHO BBIIETIEHHBIX KPUTEPHUER).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTH MO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIIOXHBINI
buznUeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHNE (PU3NIECKOTO SBICHUS;
OIICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIEHUST ¥  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, MHCTPYMEHTBl M 3alpochl MpH TMOHCKe U OoTOOpe
uH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHON yueOHo! (hru3nueckoi 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;



CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MPEACTAaBICHHUS HHPOPMAIMH H
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOI TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAaJora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCTIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M HCIOJB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IpY PEIICHUH KOHKPETHOH (pr3ndeckoil mpooiemMsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAaueCTBEHHOTO pEe3yJibTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTaBJISTh AJNTOPUTM pelleHus (U3NYECKON 3ajauu WM IUlaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaTOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUSI WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce€0s Ha MECTO JAPYrOro YeJOBEKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUs U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIONIb30BAaTh TMOHATHS: (U3MYECKUEe W XUMHUYECKHE SBJICHHS, HAOIIOJACHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyath sBieHus (auddys3us, TeI0BOe ABIKEHHE YaCTHII BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOW OChIO BpAalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DM3MUECKUX SBICHUH B OKPYKAIOIIEM MHpE, B
TOM uucie (PU3UYECKHe SBICHUS B MPHUPOAE: MPUMEPHI IBIKEHUS C Pa3TMUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHHUKE, BJIMSHUC aTMOC(EPHOTO JaBIICHUS HA XUBOW OPraHu3M, IIaBaHUE PHhIO,
pplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBICHUI;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesla, CWila TPEHHs, JaBlIEHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEXaHWYeckas padora,
MOIIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(PQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €TUHUILIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BENYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHe SBJICHHUS M MPOLECCH, HCHOJb3YA
MpaBujia CJIOKEHMsI CUJ (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH I[lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ MPABHIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM HHEepruu, TMpU OTOM JlaBaTb CIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA U 3allMCHIBATh €T0 MATEMAaTHYECKOE BhIPAKECHHE,

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATH MPUUUHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHX IAaroB ¢ OMOpPOM Ha
1-2 wu3ydyeHHBIX CBOWCTBAa (UIHYECKUX SBJICHUM, (U3MYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemats pacuéTHble 3agadyd B 1—2 [EWCTBUSA, HCIONB3YysAd 3aKOHBI U (OPMYIIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKMChIBaTh KPATKOE YCJIOBHE, TMOJCTABIATH (PM3MUECKUE BEIHYUHBI B (DOPMYIBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE AJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3NYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0OB, B OIMCAHMM MCCIEAOBAaHUS BBIICIATh IIPOBEPSIEMOE IPEAIIOIOKEHHUE
(rumore3sy), paszauyaTb M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOZI€ OIBITA, JIe/1aTh BBIBOBI 110 €r0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIMPOBATh IPOBEPSIEMbIE MPEIINONIOKEHU, COOUpaTh YCTAHOBKY U3
NPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XOJ1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HUCIOJIb30BAHUEM aHAJOTOBBIX M IU(PPOBBIX NMPHOOPOB, 3aMHCHIBATDH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JBHKYILEIOCs
Telna OT BPEMEHM JIBUKEHUS TeEJla, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIn
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YIJIMHEHMS MPYKHUHbBI, BHITAIKUBAIOLIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Tesa, OT IIIyOWHBI, Ha KOTOPYIO HOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl MpeIoKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yibTAaThl MOIYyYECHHOU
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTU U TBEPJAOrO Tela, CWJIA TPEHUSI CKOJBXKEHHS, JaBJI€HHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpeasIoKEeHHON
UHCTPYKLMU: IPU BBINOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMUYNHBI,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
00opyI0BaHUEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECs COCYyIbl, OapoMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHHA (B TOM 4HMCIE: NOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBaX (PU3WYECKUX SBICHMA M HEOOXOIUMbIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpUMEPHl (HaXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MacCHOCTH TMpH OOpaIleHud C NpUOOpaMU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3JI0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpese;



OCYIIECTBIISATh OTOOpP HMCTOYHHMKOB HWH(poOpMmaruu B HHTEepHETE B COOTBETCTBUU C
3aJIaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIH MOET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPH BBITIOJHEHUN YUCOHBIX 3a/IaHUI HAYYHO--TIONYJISIPHYIO JIUTEPATypy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIC MAaTepUANIbI, pPecypchl ceTu HHTepHeT,
BIIAJCTh TpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOpPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOMICHHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (HU3HIECKOTO COJEP)KAHMSA, B TOM YHUCIIE IyOJMYHO JIeIaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYCOHBIX HCCICIOBAHUMN, IPH 3TOM
IrpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE ITPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 32 BHIIIOJIHEHUEM IJIaHa
NEHCTBUI, aqeKBAaTHO OICHWUBATH COOCTBCHHBIA BKJIAA B JEATCIBHOCTH T'PYIIIIBI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBASI MHECHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJie;

paznuuath SBIeHUs (TETUIOBOE pAacCUIMpEeHHE M CXKaThe, TeIIonepeaayda, TEeIIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACHCTBUSA AJIEKTPUUYECKOTrO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUID WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONIUX JTaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBICHUS B NPUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWMCTBA (IPU3HAKHM) (PU3NUECKUX SBIICHUI;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMs, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPAaHUsI TOTUTMBA, KOA(DQPHUIIMEHT IMOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUN



3apsAl, CuUila TOKa, OJIIEKTPUYECKOE HaNpsHKeHHE, COMNPOTHBICHUE IPOBOJHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOI0 TOKA), IIPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYMH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma [ ydacTka Lenu, 3akoH Jlxoyns—JleHna, 3akoH COXpaHEHHs
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTeMaTUYECKOE BbIPAKEHUE;

OO0BSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amadyud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIIONb3ys  ONWCAaHWE  MCCIENOBAaHUSA,  BBIICIATH  NPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Tesl (KamWUISpHBbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS IPU U3IyUYEHUU OT LIBETA
U3NIydaroniel (MOrJomaroIie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJIEMCTBUE DJIEKTPUUECKUX 3apsIiOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3YalIM3alysl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€HCTBUS MArHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJIBUraTelis
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUsI, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMyIHpOBaTH BHIBOJIBI;

BBITIOJHATH NPSMbIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEJIBHOM BIIAXXHOCTU BO3AYXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢bu3nyecKuX BEIWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C Yy4ETOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKO BEIMUYUHBI OT APYroM ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUM (3aBUCUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
HCCJIEIOBAHKUE TIOCJIEIOBATEIbHOIO W MapajlyIeIbHOTO COEIUHEHHI MPOBOJHUKOB):



IUITAHUPOBaTh HCCIE0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIEays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PEe3yJIbTaThl MOJYYCHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMH, U BBIYUCIIATH 3HAYEHUE BETUUHUHBI;

e coOmonaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETYMK AIIEKTPHUECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IIOCTOSSHHOTO TOKA), HWCIOJIb3ysS 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBJICHUU H
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacros3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeN0BaTEeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IpUBOAMUTH NpHUMEpPHl (HAaXOAUTh HH(GOPMALMIO O TMpPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEJHEBHOW MXU3HU s oOecreueHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HVHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJHUTENbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3UUEeCKOro Ccojaep)kaHus, CIOpaBOYHBIE MaTepHalbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOTO COJECp)KaHHUS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HCCIEI0BATENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (hU3HKH, COTPOBOXK/IATh BBICTYIUIEHHE IPE3EHTALINEH;

® I[Ipu BBINOJIHEHUHU Y4YEOHBIX IPOEKTOB U UCCIENOBAaHUN (PU3NYECKUX MPOLECCOB
pacrpenensiTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CJIIEUTh 3a BBIOJIHEHMEM IUIaHA JCHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOACHUCTBUE, IPOSBIISISI TOTOBHOCTH pa3peaTh KOH(DIUKTHI.

K xoHmy oOyueHust B 9 Kiacce mpeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKHe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(GpPa3ByK H  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
W3JIy4€HHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pa3iauyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE NIBIDKEHHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBWIXKEHHE, OTpaXCHUE 3BYKa, NPSIMOJIMHEMHOE pPACIPOCTPAHECHHE,
OTpakKEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOrO CIIEKTPa H3ITY4CHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKpY’KarolieM Mupe (B
TOM 4Hclie (PU3HUECKUE SBICHUS B MPUPOJIC: IPUIUBEI U OTIUBBI, BIKCHUC TIJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM paJMOaKTHUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YHIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAICHHsI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJTHAas MEXaHWYEeCKash HSHEprusi, Mepuoj M YacToTa KONeOaHWid, IITHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHHO TPAKTOBATh (PU3MUECKH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTUMH BEIHMYUHAMH, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIUII CYNEPHO3ULIUU CHUJ,
MIPUHIMUIT OTHOCUTEIBHOCTH [ 'anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATHYECKOE BHIPAKCHIE,



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUH, (U3NUYECKUX 3aKOHOB MM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (OIMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLMe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATh HENOCTAIONIME WIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH pPAcuéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/OB,  MCIIOJB3Ysl  ONMCAaHUE  HCCIIEAOBAaHMS,  BBIICIATH  IpOBEpsieMoe
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/bl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIIEKTP, M3YYEHHE CBOMCTB H300pa)K€HUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIMYMH C HCHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpOBAaThb pE3yibTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCIIE/IOBaHMS;

MPOBOJAMTh KOCBEHHbIE H3MEpPEHHUs (U3MUECKUX BEIMYMH (CpeqHsisi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYecKoro U MpPYXUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIMM, BBIYMCIATh 3HAaUEHHUE BEJIUYMHBI U
aHAJIM3UPOBaTh IIOJIyYEHHBIE PpEe3ydbTaThl C Y4€TOM 3aJlaHHOM IOrPEHIHOCTH
U3MEpPEHU;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM WMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS U YCKOPEHHUSI, PaKeTa, 9X0JIO0T, OYKU, IEPUCKOII, (oToanmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJI30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO--
MPaKTUYECKHUX 3aJ[a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU M7 oOOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIIOBEJICHUS B
OKpYKarolleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu (Qu3umdeckoro cojaepkanuss B HHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPHU BBITIOJTHEHNUN YYEOHBIX 3a/IaHUI HAYYHO--TIONYJISPHYIO JIUTEPATypPy
(bu3MYECKOTO COJep)KaHUs, CIpPaBOYHBIE MaTepualbl, pecypchl ceTu VHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIIEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJACpKAHUS, MyOIMYHO TMPEICTABIATH
pe3ynbTaThl IPOEKTHOW WIIM MCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aeMoro paszziena (U3HKd U
COMpPOBOXKAATh BBICTYIUIGHHE Mpe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEM ayauTopuu
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmorexka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHay4HBIH METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHUUEeCKOE OBIKEHUE 3 nommorexa [O

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



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

bubmuoreka [JOK
2 )41 4 1
3 HEPIHA, Macea, fIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuna. Bupt cunt https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3MEl S ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmorexa [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);]rlKCiZcL)f).ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
AICKTPOMATHITTHAA HIAYKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOACHETBHACE TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

bubmuorexa [JOK

4.1 2
3aKOHLL pAcHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CITyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEpPaTypbl IPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yruKa TeMIeparypbl”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanne GpU3NIECKUX SBICHUI C
IIOMOIIBIO MOJIEIIENH

VYpok-uccnenosanue "lIposepka
TUIIOTE3Bl: JaJbHOCTD MOJETA
IapHKa, MyLIEHHOTO
TOPU30HTAIIBHO, TEM OOJIbLIIE, YeEM
0o0J1bI1Ie BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOECHHE BEILIECTBA

JIBr>KxeHue 4acTHIl BEISCTBA

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIMPEHHS Ta30BY
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTossHUA BoAbl. O00O0IIEHHE 10 bu6mmoreka [IOK
pazneny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHUH BEUICCTBAY
MexaHn4eCcKoe JBHKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 Cxopoctb. Equnuliibl ckopocTu bubmorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt ¥ BpeMeHM IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInotHocTh BemiecTBa. Pacuer
16 MacCHI U 06Lelt4Ha TeJa Mo ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaboparopHnast pabota
17 «OmpeneneHue TIOTHOCTH TBEPIOTO
Temay
18 Pemenue 3anau mo teme bubmuorexa [JOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaencTeug Ten. Cua

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PaCTSHKCHHS

20
(medopmanun) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSXKECTH
C .
| s ke,
M it Tena. Tena. Permenn
p \ https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTu
C .
| e s e
PAicTep https://m.edsoo.ru/ff0al502
TJIaHET
24 H3zmepenwne cui. JlmHamomMer Bubnuorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 B .H
ee Tea. HEBeeoMocts https://m.edsoo.ru/ff0al778
C
26 H::l'([) X;ii:zlf;ixni)ng ’ HOU MPpAMOM bubmorexa LIOK
p . a p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenwue 3anay nmo teme
"PaBHonelicTByrOMmAas cui”
Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
28
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
29 exomaennn o cum gamten bGmnorera LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOITUXCS
ITOBEPXHOCTEW
30 Pewrenue 3anau Ha onpeneneHue



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

PaBHOJCHCTBYIOIIEN CUIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduueckoe n3oOpakeHue

bubmuoreka [JOK

31 cuiy, «CUsly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEHMCTBYIOILIAS CUID»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, IIIIOTHOCThY, «Bec Tenay,
«['paduueckoe n3odpakeHUE CUID,
«Cunbi»
JaBnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
33
YBEJIMUYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i:[[aBneHHﬂ rasa oi 00Béma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBieHUS TBEPABIMU
35 TGJ‘II;BTI/I )KEHKOCTﬂMI/I " f“)illl%aMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
aBJICHUE B )KUIKOCTH U rase,
36 fBISBaHHOG ﬂeﬁfTBHeM CUJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau no teme «/laBienue bubmuorexa [JOK
B )KAJIKOCTHU U rase. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobuatommecs cocyrer https://m.edsoo.ru/ff0a2970
39 IManpaBnryaeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

JKUJIKOCTHBINA Hacoc

AtMocdepa 3emiin 1 IPUIUHBI €€ bubmuorexa [JOK
41
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubmumoreka [IOK
nasnenus. OnbiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3
“ ZBH;HMO((:)TL aTlcx/IOOC(be[;HoroO . BuGmorexa LOK
BJICHUS OT BBICOTHI H BHEM
8 AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapometp-anepouns. AtmocdepHoe bubnnoreka [JOK
45
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
q | e
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHas pabora
48 «OmnpeneneHue BhITAIKUBAIOIIEH bu6nmoreka [JOK
CHJIBI, JICHCTBYIOIICH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopatopHnast paboTa 1o Teme
o | S e
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HJIKOCTh YaCTH
TeIay
b K
50 [1naBanue Ten Homorexa O

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

52

Jlaboparopnas pabota
"KoncTpyupoBanue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOAKHU U
oIpeJieNieHue e€
rpy30n0abEMHOCTH"

Pemenue 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenune
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBneHue TBEpABIX TET,
AKUIKOCTEN U Ta30B»

54

55

Mexannueckast pabora

MormnocTts. EquHuIBI MOIITHOCTH

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

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

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

57

58

59

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHuKe, OBITY U
npupoje. Jlaboparopnas pabota
«HccnenoBanne ycioBAN
PaBHOBECHSI pbIyara

Pemenue 3amau mo temMe «Y CI0BUS
paBHOBECHSI pblUara

0.5

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

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

60

Koaddumnment nonesnoro necTpust

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/ nakinonHom
TUTOCKOCTI

61

62

63

Pemrenune 3agay mo teme "Padora,
mMottHocts, KIT/1"

MexaHnueckasi S3Heprusl.
Kunernueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

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

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

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

64

YPOK-3KCIIEpUMEHT MO TEME
"DKCcHepUMEHTaIbHOE OIpEIEIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATIBLHOU YHEPTHH NPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHON
MJI0OCKOCTH"

65

KonTponbhas padota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

66

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHu4ecKkoe
nBIOKeHne"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "JlaBiaeHue
TBEPABIX TEN, )KUIKOCTEH U ra3oB"

PesepBHylit ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MomnocTtb. DHeprus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

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

OBIIEE KOJIMYECTBO YACOB I10

68

12



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

[NPOT'PAMME




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubnmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIAOIO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHE CBOWCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KHHETHUYECKOW TeOpHUHU
5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHue u cxatue 1 Bubamorexa IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



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

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tettoniepe e https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

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

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

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

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

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEI000MeHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXO0IUMMOTO JIJIsl HATPEBAHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
JlaGoparopHnas pabora

16 "OHpIe),Z[CJ'II;HI/Ie I;IHGHBHOﬁ bubmorexa HOK

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

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

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"OmnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

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

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

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

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3yXa"

Pemenue 3anau Ha onpenenexnue
BJIAJXKHOCTH BO3]1yXa

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

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

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

24

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

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karole cpeibl

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

26

27

3akoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

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



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

KonrponsHas pabora o teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCcTBa
29 Dnektpusanus Ten. [[Ba pona
INEKTPUUICCKUX 3aPSIOB
VYpok-uccienoBanue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
32 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEPIIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpudeckux 3apsos.
33 OnemeHTapHbId 3apsn. CTpoeHne
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIISKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJICKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €r0
36 cymeZI;BOBaHm. I/Ic;quHKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



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

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METajlIax,

bu6mmoreka [IOK

39 KUJIKOCTAX M ra3zax https://m.edso0.ru/ff0a9838

40 DnexkTpuyecKas 1enp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peI;ynHZOBaEI/Ie 0.5 bubmorexa LIOK

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

42 Bonsr™merp. JIaboparopnas pabota 05 bubnnorexa [HJOK
"H3mMepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJII)I)HOG conpOTIEBJIeIfHe bubmorexa IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]?O,[[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOMIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Ju1s bubmorexa LIOK
https://m.edsoo.ru/ff0aad4a
y4JacTka LenH
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



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

IlocnenoBaTenbHOE B nmapaljiICJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHHS HAIIPSKEHUI bubmmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabGopaTopHas padora "IIpoBepka
IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
P
o | Moo e
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOHUKOB
Pa6
51 3J?e1(<)TT aniii?:ooif;a 3akoH Bubmiorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1ab 0
52 "gnogaZiEEIiz ng;;abl Y MOIIHOCTH Bubmiorexa LIOK
bed P \ B https://m.edsoo.ru/ff0ab3e0
JIEKTPUUECKOTO TOKA
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o Teme "DIIeKTPHUYECKHUE 3apsiIbl BuGmiorexa [IOK
54 3apspKeHHBIC Tela U UX

B3auMoaecTBusA. [10CTOSHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c



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

55

56

KonrponsHas pabora o teme
"DneKTpuuecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoacicTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

ITocTostHHBIE MATHUTBI, HX
B3aHlMOJIECICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

MarnutHoe nojie. MaruuTHoe 1oJie
3eMiId U €ro 3HaUEHHUE UISA KU3HU
Ha 3emiie

OnbIT OpcTena. MaroutHoe mose
AJIEKTPUIECKOTO TOKa MarauTHoe
T10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac0ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?

60

[IpuMeHeHue >EeKTPOMarHiuTOB B
texHuke. JJaboparopnas pabora
"N3yueHue neicTBUsSI MArHUTHOTO
T0JIs1 HA POBOJAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTEIeH B TEXHUUECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI aekTpoaBurarTesns"”
OnsiTel @apanes. 3akoH
AJEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c¢



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

63

64

Onexrporereparop. CriocoObt
MOJTYYCHHUS IICKTPHUECKON
SHEPruu. DIIEKTPOCTAHIIUYU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DJeKTpUYECKue u
MAarHUTHBIE SIBJIeHUS"

65

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

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

66

67

68

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
saBIIeHUs"

PesepBHylit ypok. Pabora ¢
TekcTamH 110 Teme "IlocToSTHHBIN
ANEKTPUYECKUH TOK"

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

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

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbpHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK

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

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEeHOE

4 nBixkeHne. CpesiHssi 1 MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OmnpeneneHne yCKOpeHus Tea npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocth”

8 CBobOonHoe najeHue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE IBHKEHUE TIO BuGmorexa OK

9 okpy>kHocTH. [leproa u yacrora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTHU

10 LleHTpOoCTpEeMHUTEIILHOE YCKOPEHHE
1 ITepBsiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHozelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrneprno3unus CHit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cra ynpyrocti. 3axor Tyia https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agaud mo teme «Cuna
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[pI::,HeJIlZHI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Cia Tperis https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubmuoreka [JOK
19
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpEI[eJ‘II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmorexa LIOK
. https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
Pemenue 3agad o Teme "3aKkoHBI
21 HeroTona. szma ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK



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

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYI 'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenwne 3agau mo teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOTO bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTs 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOGCOII0THO TBEPAOE TEIO. bubnnorexa [HOK
PaBHOBecue TBEPIOro TEIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHS

27 MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenne 3agau mo teme "MoMEHT bu6nmoreka [JOK
cuisl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?CMC "MeX&HI/I‘{epCKOG ,Z[BI/II:KCHI/IC. bubmorexa LIOK

. https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten"
KonTponbHas padora mo teme
30 "Mexl:HquCK(l)oe JIBIJKEHUE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynsc Tena. UMITynsc CUIIBL.

31 3aKOH COXpaHEeHMsI UMITYJIbCa. bubnnoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemienne 3agau mmo teme "3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHHUs uMItyJnca'

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenius "PeakTuBHOE

33 JIBIJKEHUE B MPUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexanudeckas paboTa 1 MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGota critbl TSOKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue paboThl CUIIbI TPEHUS
pY PaBHOMEPHOM JIBHKCHUU TeJia
110 TOPU30HTAILHON TTOBEPXHOCTHY
37 CBs13b SHEpruu U paboTHI.
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3yuenue bubnmnoreka [JOK
40
3aKOHA COXPaHEHHsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoE TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BLII}-;)}(/)K)IIGILHBIe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTU4ecKuil U NPy KUHHBIN
MasiTHUKU
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnorexa [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IIPY’KUHBI U MacChl Ipy3a»

45

46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnas pabota

((OHpGI[CJ'ICHI/IC YaCTOThI U II€pHUoaa
KoJIEOaHMI IMMPY>KUHHOT'O MasATHHUKA»

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

47

JlabopatopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue Boinabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

50

51

Ypoxk-koudepenuus "MexaHnuecKue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
VYpoxk-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepenus "YapTpazByk u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoueOaHus ¥ BOJTHBI"

bubnmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtponpHas pabora o Teme

55 "3aKOHBI COXpPAHCHHUS.
MexaHn4eckue KojeOaHus 1 BOJIHBI"
56 DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepenuus "kana
58 3JICKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
HMcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH U1 COTOBOI cBA3U"
Vpok-uccnenopanue "M3yuenne
59 CBI:)fICTB aﬂeiTpOMarHHTHy;x BOJIH C Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MTOMOIIbI0 MOOHIIBHOTO TennedoHa"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JJTHHEI
AIEKTPOMATHUTHOW BOJIHBI
DNeKTpoMarHuTHas IpUpoa CBETa.
61 CKopOIZTL CBETA. Boml;)of:mzel Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Uctounuku cera. [IpsimonuueitHoe
62 pacmnpocTpaHeHHe CBI;)Ta. 3aTrMeHus bubmorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KCHHUS CBETA. 3epKaa.
63 PCH_ICHI/IZPSaILa‘I Ha HpI/IMeHeIi{I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenominenue cBeta. 3aKoH bubnnorexka [JOK
NPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TosnHOE BHYTpEHHEE OTpAXKEHHE bubnuorexa [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBeTa. Mcnosib30BaHue MOJIHOTO
BHYTPEHHETO OTPa)KECHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/ffOb3c5c¢c

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia

66 IPEJIOMIJIEHHUS] CBETOBOI'O JIyda OT
yIJla MajicHusl Ha rpaHulile "BO3AyX-
crekyio""
Ypoxk-koHpepeHuus
"Hcnonp30BaHuE TIOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [Toctpoenne n300paXkeHUi B JIMH3AX bubmorexa IOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnunoreka [JOK
PACCTOSIHHS M ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koHpepennus "OnTuyeckue bubmuorexa [JOK
71
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3peHune"
74 Paznoxxenue 6enoro cBeta B CIIEKTP. bubnnorexka [JOK



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

Onbitel Herorona. Cnoxenue
CIIEKTPaJIbHBIX 1[BeTOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OETIOr0 CBETA B CIIEKTP

75 Y BOCIPHUATHUIO I[BETA MPEIMETOB bubmoreia HOK
https://m.edsoo.ru/ff0cOe2a
MIPU UX HAaOJIIOJICHUH Yepe3
1IBETOBbIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepepeHms u audppaxuus”
77 OmnbiTel Pesepdopaa u mianerapHas bubnnoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma
bopa
Wcnyckanue u mor HHI
79 aT(Z)I\Z,C():M?KBZHTH(.) JJII:I;H:ﬁqaeT:IIZeTa bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-npaktukyMm "Habmronenue bubnuotexa [JOK
CIIEKTPOB MCIyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 CTpoeHue aTOMHOTO sApa. bubmuorexa [JOK
Hyxnonnas moens https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHBIE IpEBpanIeHUS. bubnnoreka [JOK
H3ororbr https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bu6mmoreka [JOK

"PanuoakTuBHBIE peBpalieHus"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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85

[Iepuon nonypacnana

86

87

88

Ypok-koHpepeHuus
"PanuoakTUBHBIC U3TYyYCHUS B
IPUPOJIE, MENULIMHE, TEXHUKE"
SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsiI0BOTO U
MAacCOBOI'0O YHCEII

3Hepr1/m CBsA3H ATOMHBIX AIEP.
CBs13b MacChHl U OHCPI'ur

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1c58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

90

91

92

Pemenue 3amau no reme "Snepubie
peakuun"

Peakuuu cunTesa u neneHus saep.
Wcrounuku sneprun ConHua u 3BE311
Ypok-koHpepenus "Anepuas
JHepreruka. Jlencreus
paZlOaKTUBHBIX U3IIy4YE€HUHN Ha
JKUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanToBBIC sIBIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1e88

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNEeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBsle siBnenus"

94

[ToBTOpeHue, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonericteue Tea"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK

95 pacyYeTHBIX U KaUEeCTBEHHBIX 3a71a4 1 https://m.eds00.ru/ff0c2572
o Teme ""TeroBbie porecch”
[ToBTopenue, 0600menue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTopenue, 00061cHME. Pemenue
97 pacquII){mx u KaqecHTIBeHHHX 3a1a4 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
IToBTOpEHME, 0000IIIECHHE.
98 .Ha60p1:TOpHLIe pa6H(iTBI o Kypcy 1 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sABJICHUS"
IToBTOpenue, o6o6meHue. Pabora ¢
99 TeKCTaI;H/I no,TeMe {gaKOHH 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, 06001eHNEe. PaboTa ¢
100 TeKCTazH/I 10 TEME 'I'I;{one6aHH;1 i 1 Bubnuorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, 06o06meHne. Pabora ¢
101 TeKCTafm no’TeMe 'I'HCBGTOBble 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, 0600menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJ/IBHBIE YHEBHBIE MATEPHUAJIBI V151 YHEHUKA

» dusuka: 7- kimacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ Ilepeimkun .M., UBano A.W.,
Axmmoneproe obmiectBo «M3narenbetBo «lIpocsemenuey; Kadapaua O.0.

» ®usuka: 8-i kimacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun U. M., Banos A. .,
Axmmoneproe obmiectBo «M3narensctBo «lIpocBemenue» ; Kabapaun O.0.
» Gdusuka: 9-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 9 kiacc/ [lepsimkun 1. M., I'yrthuk E. M.,
WBanoB A. U., IlerpoBa M. A., AxnuonepHoe obmectBo «M3marensctBo «lIpocserieHney;
Kabapaun O.D.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

1. Kabapaun O.®., Opnos B.A. CO0pHUK SKCTIEPUMEHTANBHBIX 3a/IaHU U MPAKTUYECKUX paboT
no pmsuke 9-11 kmaccel - M.; Actpens, 2005

2. Jlepuran E.I1. Actponomusi. YueOnuk misa 11 kiacca o6meo0pa3oBaTeNbHbIX YUPEKACHUN -
M.; [Ipoceemenue, 2004

3. Mapon. A.E., Mapon E.A. ®usuka. Jlugakruueckue Marepuansl. 10 kiace. 2- € u3g - M.,
Hpoda,2005 4. Mapon A.E.,. Mapon E.A ®usuka. duaaktuueckue matepuainsl. 11 kmace. 2-e
u3a - M., JIpoda,2005

5. Mskumes [I'.4., ByxoBuer b.b., Corckuii H.H. ®usmka: YueObuuk mms 10 kmacca
o0mreo0pa3oBaTeabHbIX YupexaeHuii: 17-e uzna. - M.; [Ipocsemenue, 2008

6. Msakumes ['.5., byxoueB b.b., Yapyrun B.M. ®wusuka: Yuebnuk s 11 xmacca
o0mreo0pazoBarenbHbIX yupexaeHuid: 17 uzn. - M.; [Ipocsemenue, 2008

7. llpaktukym 1o ¢usuke B cpeanedt mkone: Jumnaktuueckuit marepuai: [lox pen. byposa B.A.,
Huxa IO.M. - M.; IlpocBemenue, 1987 8. IlpakTukym mno @usuke B CpeaHed IIKoe:
Junaxktuueckuii Matepuan noj pex. [lokposckoroA.A. - M.; [Ipocsenienue, 1982

9. PrimkeBuy A.I1. COopHuk 3ana4 no gusuxe 10- 11 knacesr: 8-e uzn. - M.; poda, 2004

10. Camoe MoJHOE W3/IaHHE TUTIOBBIX BAPHUAHTOB pealbHBIX 3amanuil EI'D: ®dusuka/aBT.-CcOCT.
A.B.bepkos, B.A. I'pu6oB.  M.:Actpens,2009 11. COopuuk 3anau no ¢usuke 10-11 kmacce:
Cocr. Cremanosa I'.H. 9-e uzn. - M.; IIpocsemnienue, 2003

12. ®uznveckuii MpakTUKyM 7Sl KJIACCOB € yIITyOJIeHHBIM u3ydeHueM Gusuku: lugakrruueckuit
matepuan s 9-11 kmaccos: Ton pen. duka FO.U., Kabapauna O.®. - M.; [Ipocsemienue, 1993
13. ®ponTanbHble JabopaTopHbIE paboOTh 1Mo ¢u3nke B 7-11 kiaccax o0meoOpa3oBaTeNbHbIX
yupexaenuii: [log pen. Byposa B.A., Huxudoposa I'.I'. - M.; IlpocBemenue, «YdeOHas
auteparypay,1996 14. Llopun M.S. Actponomus —MH.: Xapsect, 1998

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU HHTEPHET
bub6muoreka IOK https://lesson.academy-content.myschool.edu.ru/03/07

[Mopran Uudoypox https://infourok.ru/

[Mopran Yuu.py https://uchi.ru/

http://www.mon.gov.ru — odunmanbsublii caiit MuHHCTEpcTBa O0pa3oBaHus W Hayku PO
http://www.edu.ru — dpenepansubiii mopran «Poccuiickoe 06pazoBaHme»
http://www.school.edu.ru — poccuiickuii odmeoOpazoBarensHbiit [TopTan

http://www.ege.edu.ru — nopran uHGOPMAIMOHHON TOAACPKKH EIMHOrO rocyaapcTBEHHOTO
sk3ameHa http://www.fsu.edu.ru — penepanbhslii coBet o yueonukam MOuH PD
http://www.ndce.ru — mopray yueOHOr0 KHUTOU3IaHHS

http://www.vestnik.edu.ru — sxypuaan BectHuk o0pa3oBaHus»
http://www.school-collection.edu.ru — emunass Kosutekius IMPPOBBIX 00Pa30BATEIBLHBIX
pecypcos http://www.apkpro.ru — Akamemusi oBbIIICHUST KBATU(DUKAIIMHA U TIPO(ECCHOHATBHOM
MICPENOArOTOBKM  PabOTHUKOB oOpasoBanus http://Www.prosv.ru — caiiT u3gaTeabCTBa



https://lesson.academy-content.myschool.edu.ru/03/07
https://infourok.ru/
https://uchi.ru/

«[Ipocsemenne» http://www.history.standart.edu.ru — mnpeaMeTHBI CcalT H3IATEILCTBA
«[IpocBemenue»  http://Www.prosv.-ipk.ru  —  HHCTHTYT  TOBBILICHHS  KBIU(PHUKAIMU
UznarensctBa «IIpocsemienue» http://www.internet-school.ru http://www.1september.ru —
u3narensctBo «llepBoe centsOpsi» http://vwwvw.som.fio.ru — caiitr denepauuu MHTepHET-
00pa3oBaHusi, CETEBOE OObEANHCHNUE METOIUCTOB

http://www.it-n.ru — poccuiickasi Bepcusi MeXIyHapoIHOTo npoekTa CeTh TBOPUSCKHUX YUUTeIen
http://www.standart.edu.ru — rocyaapcrBenHbie 00pa30BaTe/IbHbIE CTAHIAPTHI BTOPOTO

IIOKOJICHHA



