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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHoil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYyYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Y4YUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmmzanuu TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yJibTaTaM  OOy4YeHHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHusi (1Mo kjiaccam), NpeajaracT MPUMEPHYIO IOCIEA0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U YUYETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma 1o ¢usuke pazpadboTaHa C HEIbI0 OKa3aHHUs METOANYECKON MTOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYCOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMuerd U Qundeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpelocTaBisgeT HauOojee sCHble oOpas3lpl MPUMEHEHMsSI HAy4HOIO MeEToja
MIO3HAHUS, TO €CTh CIIOCO0A MMOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M UHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
e HAYYHO OOBSCHSATH SIBJICHUS,
e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
e MHTEPHPETUPOBATH JaHHBIE U MCIOJIb30BaTh HAyuYHbIE JOKa3aTeNIbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETeHbI B
Konnenmuu npenoaasanus yuyeObHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yoOMIUX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPAMMBL,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e TmpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e Dpa3BUTHE TMPEJCTABICHUA O HAyyHOM MeTOA€ TMO3HaHUs U (OPMHpPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAITBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKH ¥ TEXHOJIOTHUI;

e pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieir mnpodeccuoHaTbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JalibHeHIIeMy 00yUYeHHUI0 B 3TOM
HaIpaBJICHUH.

JocTiwkenne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOLINX 3a1aY:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e MpHUOOpETEeHHWE YMEHUH ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

e OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOIb30BAHHEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

e Dpa3BUTHE YMEHHH HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOcHHE MPUEMOB PabOThl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaIUu3 HM KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

e 3HAKOMCTBO CcO cepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAyKU.

Ha w3yuenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpusmke nepedeHs JJ1abopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYUTEIb JIeJaeT BBIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00y4arOIUXCs, CIIUCKA SKCIIEPUMEHTABHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYIapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npuponsl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usmuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIH
METOJ IO3HaHMA: HaOJII0/IeHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKCHHME TIMIIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
($U3NIECKUX SABICHHUIA C TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. ®usnueckue nNpudOPHl U NPOLEAYypa NPSAMbIX U3MEPEHUIM aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

1. OmnpexeneHue LEHbI EJIEHUS IKaIbl U3MEPUTEIBHOIO pUodopa.

2. H3mepeHue pacCTOSHUM.

3. HM3mepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.

4. OmpeneneHue pa3MepoB MaJlbIX Tell.

5. M3mepeHue temmeparypsl NpU IOMOIIM >KMIKOCTHOIO TEpPMOMETpa M JaT4UKa

TEMIIEpaTypHhI.
6. lIpoBeneHue wuccienOBaHUsS IO IPOBEPKE THIIOTE3bI: AAIBHOCTh IOJETA IIApUKA,
MYLIEHHOTO TOPU30HTAJIbHO, TEM 00JIblle, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONBITHI, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBuxeHne yacTtul] BemiecTBa. CBSI3b CKOPOCTH [JBHKEHHMS 4YacTUL[ C TEMIIEPATypOM.
bpoyHoBckoe naBmxkenue, auddysus. B3aumopelicTBHEe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpuctayinyeckux) Teia. B3auMMocBA3b MeXIy CBONCTBaAMHM BELIECTB B Pa3HbIX arperaTHbIX

COCTOSAHUAX W HUX ATOMHOMOJICKYJISIDHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM
BOJBbI.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBHKCHHSI.

2. Ha6mronenue nuddysun.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL
BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OueHka quamMeTpa aToMa METOJIOM PsIOB (C UCIONb30BaHueM (hoTorpaduwii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aummonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTtuka B3aumojerctBus Tten. Cuna ynpyroctd W 3akoH [yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuii. Cuna TpeHusi. TpeHue CKONIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHME Macc MO B3aUMOJICHCTBUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomut u onvimol.

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

2. OmpeneneHue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WM IIapuKa M0 HAKIOHHON
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

o Uk wWwnN R

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (IedopMaiuu) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca Teja U
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeNWYeHHs 1aBieHus. [laBieHue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratumueckuii  mapagokc. CooOmatomuecss cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS ra3a OT TEMIEPATYPHL.

2. Tlepemaua gaBieHUs KUIKOCTHIO U TA30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'maopaBinyeckui mpecc.

5. IlposiBneHue AecTBHsI aTMOCHEPHOTO JTaBICHUS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue 1maBaHUs TeN: IUIABAaHUE WIM IOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

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

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JEHUCTBYIOIIEH HA TEJO, MOrpyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKUABAIOIIEH CUIIBI, NEUCTBYIOLICH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJKOCTb YACTH Te€Jla U OT IJIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.

HpOCTBIe MCXaHU3MbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpespaiieHue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYyroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1.

2.
3.
4.
8 KUIA

Omnpenenenre pabOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Uccnenoanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHYECKOI OHEPTHUHU.
CC

Pa3gen 6. TersioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHUYECKON TEOPUH CTPOEHMS BenlecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIAPHOKMHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKECHUMA
MOJIEKYJIIPHO-KHHETHYECKOW Teopun. (CMauumBaHWE M KaloWULIpHbIE sBJICHHs. TeruioBoe
pacCILIMPEHNE U CIKATHUE.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YaCTHIL.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBeplieHre paboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYEeHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teriora TuiaBieHus. [lapooOpa3zoBanue u KoHjaeHcanus. lcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.
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HaOGroenne OpOyHOBCKOTO JIBHIKEHHMSL.

Hab6mronenue nuddysun.

HaGroienne siBICHUI cMadiBaHUS ¥ KaMIDISPHBIX SBICHUH.

HabmroneHne TernaoBoro pacmpeHust Tel.

V3MeHeHHe TaBIeHHS Ta3a IPH U3MEHEHHH 00bhEMa M HarpEBAaHUH WITH OXJIAXKICHUH.
[IpaBuia U3MEpEeHUs: TEMITEPATYPBI.

Bunae! Tennonepenayn.

OxJaxIeHue IPH COBEPIICHUH PAOOTHI.

HarpeBaHue npu coBepICHUN PaOOThI BHEITHUMH CHUIIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEILISCTB.

. HaOmronenue kunenus.

. HabmroieHue mocTosTHCTBA TEMIIEPATyPhI IPH TUTABJICHUH.
13.

Mogenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuwie pabomsl u onvimot.

1.

2
3.
4.
5

10.
11.
12.
13.

OnbITHI 10 0OHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJUIOHE IINPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHHUS BO3IyXa OT €ro oObéMa u
HarpeBaHUs UM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKAa >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTypshl.

HaGmronenvne n3aMeHeHuss BHYTPEHHEH SHEPTrUU Tejla B Pe3ysibTaTe TeIulonepeaaduu u
paboThl BHEIITHUX CHII.

HccnenoBanue sBIEHUS TETNIO0OOMEHA MPU CMEIIUBAHUN XOJIOTHOU U TOPSTUEit BOJIBI.
OnpeneneHre KOJNMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenre yIeabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OrnpezneneHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenre yIeabHON TeTUIOThI IUIaBJICHUS JIb/A.

Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. J[Ba poma 3IeKTpUUECKUX 3apsoB. BzaumojelcTBre 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsja.

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

Onektpuyeckass 1enb. Cuia Toka. OJeKTpudeckoe HamnpsbkeHue. ComnpoTUBIICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS] 3IEKTPUUECKOW HHEPTUU. DIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsiIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUN TOK B JKUJKOCTH.
. I'a30BBblii pazpsn.
. I3Mepenue cuibl TOKa aMIIepMETPOM.
. 3MepeHue 31eKTpUYecKoro HanpsyKeHUs] BOIILTMETPOM.
. PeocraTt 1 MarasuH COpOTUBIICHUN.
. B3anmozeiicTBie NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI IOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OnsIT Opcrena.
. MarHuTHOe 1osie Toka. DJIEKTPOMarHur.
. JlelicTBHE€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOABUTATEh IOCTOSIHHOTO TOKA.
. UccnenoBanue sBneHUs 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnsiTel Dapagnes.
. 3aBHCHMOCTb HAlpaBJIEHHs UHYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUSI.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

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

8. IlpoBepka mpaBuia CIIOXEHUS HANPSXKEHUNU TPU TOCIEI0BATEILHOM COCAMHEHUU

o Uk wnN R

JIByX PE3UCTOPOB.
9. IIpoBepka npaBuia JUisi CUIIbI TOKA IIPY NAapAJUIEIBHOM COCIMHEHUH PE3UCTOPOB.
10. Onpexnenenue padOThI MIEKTPUUECKOIO TOKA, UAYILIETO YEPE3 PEZUCTOP.
11. OmpeneneHne MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO 4epe3 JIAMIIOUKY, OT HANPSKCHUS
Ha HEen.
13. Omnpenenenue KIIJ[ narpeBarens.
14. HccienoBaHre MarHuTHOTO B3aUMOJIEUCTBUS ITIOCTOSHHBIX MAarHUTOB.
15. M3yuyeHre MarHUTHOIO IMOJISl IIOCTOSIHHBIX MAarHMTOB MpPHU HMX OOBEIUHEHUH H
pa3JelIeHUN.
16. MccienoBanue qeiHCTBHS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
17. OmbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHura oT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTyIIKE.
18. M3yyenue nelcTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
19. KoHcTpyupoBanue u u3yueHue padoThl AIEKTPOABUTATENS.
20. U3mepenne KII/l anexrpoaBurarebHON yCTaHOBKH.
21. OnbITEI N0 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHH: HCCIEI0BAaHUE
VU3MECHEHUN 3HAYEHUs U HAIIPaBJICHUS UHIYKIHOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOe mpsMOiMHENHOe ABMXkeHue. HepaBHoMmepHoe
npsiMoJMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAsi CKOPOCTh Teja NpU HEPaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOE ABMkeHne. CBoOoaHOe nageHue. OnbIThI
lNanunes.

PaBHOMepHOE NBIKEHUE MO OKpYyKHOCTH. Ilepuoa m dactora oOpamieHus. JluneitHas u
yrioBas ckopocTu. LleHTpocTpeMuTeNnbHOEe YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHimn
CYNEpPIO3ULNU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHUsl CKOJIbKEHHUS, CHJIa TPEHUS
MOKOSI, APYTHE BUIBI TPCHUSI.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJIHOIO TMaJICHMS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

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

Nmnynec tena. M3menenue umnyibca. MMnynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3E€MIIM.
IToTrenumanbpHas 3Heprus c:xaroy npyxuHel. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1.
2.

o v kAW

~

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

Ha0nroneHne MexaHU4ecKoro ABMKEHHsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue myTedl M TPaeKTOPHUIl JBUXKEHUS OJHOTO U TOTO K€ TeJla OTHOCHTEIBHO
pa3HBIX TEJI OTCUETA.

M3MepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumonenne ABM>XeHUs Tesa o OKPY>KHOCTH.

Habumronenne MexaHUUYeCKUX SIBJICHUM, IPOUCXOAIIMNX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUY TEIL.

M3menenue Beca Tena nNpyu yCKOPEHHOM JIBU)KCHHH.

Ilepenavya nMIrysbca Ipyu B3auMOJIEHCTBUY TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPH HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPHU a0COIOTHO YIIPYTOM B3aUMOJEHCTBHH.

HaOGnroneHue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHW4YECKOM 3HEPTUH MPU CBOOOIHOM Ha/IEHUH.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1.

KoHcTpyupoBanue TpakTa A pa3roHa M JalbHEHIIEero paBHOMEPHOIO JBHXKEHHS
IIapHKa UITH TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpezneneHue yYCKOpeHHUs Tella NMPH PaBHOYCKOPEHHOM JIBWXKEHMM I10 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBMKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €COM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS! CKOJBXEHHSI OT CHJIbI HOPMAaJbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKHUHBI.



10.

11.

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

Onpenenenne pabOThI CHIIBI YOPYTOCTH HpU TOABEME Tpy3a € HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

H3ydeHnue 3aKkoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarmue koneOanus. BeiHyX)1eHHbIe KoneOanus. Pesonanc. MexaHHYeCKHUe BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonapHble U NonepeyHble BOJIHBL. J[JIHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha IIPYy>KUHE.

HaOnroneHue BoIHYX/I€HHBIX KojeOaHHii U pe30HaHca.

Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIEIHN).

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuwvie pabomot u onvimeol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenye 4acToThl U Ieproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHUMOCTU IE€pHO/a KoleOaHUH IMOJBELUICHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJeOaHUH MPYKUHHOIO MasiTHUKa OT MaccChl
rpys3a.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pa3nes 10. D1eKTpOMarHuTHOE 110JIe M JIEKTPOMATHUTHBIC BOJIHBI.
DNEKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 3meKTpoOMarHuTHBIX BOJIH. VICrionb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

1.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeToBbIE IBJICHUS.

queBaﬂ MoJeab cBeTra. MCTOYHHUKM CBerTa. HpHMOHHHCﬁHOC PacnpoCTpaHCHUC CBCTA.
3aTMeHus COJ'IHI_[a u .HYHBI. OTpa)KCHI/IC cBera. Ilimockoe 3€pKalo. 3akoH OTpa’XCHUA CBCTA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHETO OTPAXKXCHUA B OIITUYCCKUX CBECTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckomna. ['ma3 kak ontudeckas cucrema. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.

Hucnepcus cera.
Hemoncmpayuu.
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[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

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

ONTUYECKUN CBETOBO/I.

Xox Jydeit B coOuparomiei JTruH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[Tosrydyenne n300paxeHU ¢ TOMOIIBIO JINH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenb riasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. ITomy4eHnue Georo cBeTa MPH CI0KEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.

N o v s

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHHSI CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
TPaHHUILE «BO3TYX—CTEKIIO.

[Tony4yenne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

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

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

Pa3nen 12. KBanrtoBble siBJIeHUS.

Omnertel Pe3epdopna u minanerapuas mojaens aroma. Mogaens atoma bopa. Mcnyckanue u
NoTJIoNIeHne cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas wmonens aromHoro sijapa. M3otomsl. PaamoaktuBHbIE TipeBpainenus. Ilepuop
noJtypacnaaa aTOMHBIX sIJiep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBHA paguOAKTUBHBIX U3IyUYEHUN HA KUBBIE OPTraHU3MBI.

Hemoncmpayuu.
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CreKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus nzimydeHus: IpUPOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnronenue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TYUYCHUSI.

2. HccnenoBanue TpPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

doTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO-0000IIAOMINK ~ MOAYJh  TMPEAHA3HAUeH JUISl  CUCTEMAaTH3aluu U
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 1151 00yHaroUMXCsl, BHIOPABIINX ITOT Y4EOHBIN MpEIMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00ydeHus, (HOpMHUpPYETCS €CTEeCTBEHHOHAy4YHas
rPaMOTHOCTh: OCBOECHHME HAyYHBIX METOJIOB HCCIIEOBaHMs SIBJICHUM NPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHATBHO AEATEIHLHOCTHBINM XapakTep JAaHHOTO pa3felia pealnsyercs 3a c4€T Toro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUSA (PU3NYECKUX SBJICHHI, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHUS] TEOPETUUECKUX BBIBOIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€€ BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUJIOB JHEPTHUH.



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

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs HANpaBiIeHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrate u3y4yeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Yy
oOyudaromierocst 0y yT chOpMHUPOBAHBI CIIEAYIOLIHE IMYHOCTHBIC PE3yIbTaThl B YACTH:
e 1) MaTPHOTHYECKOT0 BOCIUTAHHUS:

e — MPOSBIIEHUE UHTEpPECa K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pu3mdeckon
HayKHU;
e — IICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kKIaHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/I€HUHU OOLIECTBEHHO 3HAYUMBIX U 3THYECKUX
poOJIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (DU3UKH;

e — OCO3HaHHME BaJXHOCTH MOPAJIbHO-ITUYECKUX IPUHLIUIIOB B AEATEILHOCTU YUEHOTO;

e 3)3CcTeTHYeCcKOro BOCIUTAHMS:

e — BOCHpPHUATHE ICTETUYECKUX KadeCTB (pU3MUECKOW HAyKH: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

e — OCO3HaHHME LIEHHOCTH (PU3MYECKONW HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENUIIEH COCTABIIIIOLIEH KYJIbTYPHI;

e — Pa3BUTHE HAYYHOM JH0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

e 5) popMupoBaHus KyJbTYPbl 310POBbSl 1 IMOLIMOHAJIBHOIO 0JIATONOIYYHS:

e — OCO3HaHHUE IIEHHOCTH Oe30MmacHOro odpas3a >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYI0BaHUEM B IOMAIITHUX YCJIOBUSX;

e — c(OpMUPOBAHHOCTH HaBbIKA PEQIIEKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTo
XK€ MpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10BOIO BOCIINTAHMSA:

e — AKTUBHOE y4acTH€ B PELICHUM MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTEIbHON
OpraHM3alyy, Tropoja, Kpas) TEXHOJOTHYECKOM U  COIMaJbHOM HAaNpaBIEHHOCTH,
TpeOyIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;

e — HHTEpeC K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTrHYECKOT0 BOCIIUTAHUS

e — OpHUEHTalUs Ha NpUMEHEHHE (QHU3UYECKUX 3HAHUN I pelleHds 3agad B o0aacTu
OKpYy Karolled cpenibl, MUIAHUPOBAHUS NOCTYIIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

e — OCO3HaHMeE I100AIbHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U MyTeH UX pelIeHus;

e 8) ajanTanum K H3MEHAIMMCS YCIOBHAM COLUAIBHONW H NPUPOAHOI Cpelbl:

e — MOTPeOHOCTH BO B3aUMOJEHCTBUU IIPU BBINOJHEHUH MCCIEAOBAaHUNH W MPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

e — IOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUYECKYIO 1E€ATENBHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4ucie (HopMyIHpOBaTh HJEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;

e — 0CO3HaHME Ae(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKY;



e — IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUII;

e — CTPCMIICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U MMPUPOIBLI, 06H_[€CTBa U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OIICHKA CBOUX JACUCTBUH C Y4YETOM BIHUSHUA HA OKPYXKAIOUIYI Cpely, BO3MOXHBIX

rI100aIbHBIX HOCJ’ICZ[CTBI/II;'I.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHMs NporpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHbIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC

yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIE yUeOHbIE ACHCTBHS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornyeckue AefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBaeMbIX (aKTax, NaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UYECKUX SBJICHUH U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJBb30BAaHUEM JIEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MMpOBOANTH I10 CaMOCTOATCIIBHO COCTaBJICHHOMY IJ1any OIIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNE (PU3NUECKOTO SBICHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3sBUTHE (PUINIECKUX MPOIECCOB, a TaKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MpeIoKeHHON yueOHoM (u3nyeckoit 3anau;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMu U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOKHBIMH CXE€MaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 1X KOMOUHALIUSAMHU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:



B XO0JIe OOCYXIEHUS Y4eOHOro maTepualia, pe3yibTaTOB JIAOOPATOPHBIX pPaboOT u
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBbI M BBICKa3bIBATh HJICH,
HalleJICHHbIC Ha pElICHUE 3aJ]a4M U MOJIIEpKaHne 01arokKenaTeIbHOCTH OOIIEHNS;
COTIOCTABJIATh CBOM CYXJICHHS C CYXJICHHSAMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
0OHapYXMBATh Pa3IUUKe U CXOJICTBO IMO3HIIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIIOJHEHHOTO  (M3MYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

MMOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsl;

MPUHUMATh LEJIU COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHDKCHHIO: PACIIPENEISITh POJIA, OOCYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTasi Ka4eCTBEHHOTO pe3yJibTaTa MO CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusauus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX I peIIeHUs
(bu3nUecKux 3HaHUH;

OPUCHTHUPOBATLCA B PA3JIMYHBIX MNOAXOAAX MNPHUHATHUA peHIGHI/Iﬁ (I/IHI[I/IBI/II[yaHI)HOG,
IPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpPEIJIaracMble BApUaHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) Ppe3yJIbTaTOB JesTEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJ€ CIOpa WK AUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY MNpU peUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAyYHbIE TEMBI M TaKOE K€ MPaBo JPyroro.

MNPEAMETHBIE PE3YJIBTATHBI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOLINXCS YMEHUH:



UCMO/b30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SsBIEHHs, HaOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3o00pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEHCTBYOAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBieHus (IudQysus, TEIUIOBOE IBIKEHHE YaCTUILl BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TEJIaMU, KUAKOCTSMH M ra3aMu, aTMOC(HEpHOE JaBJIeHUE, TIAaBAaHUE Tell, TPEBPALICHHUS
MEXaHUYECKOM 3HEPrun) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUHM B OKPYXKAIOLIEM MHUpE, B
TOM 4Yucie (pu3uyecKue SBICHHS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3INYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YelIOoBeKa, IPU 3TOM IEpeBOIUTH INPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI;

OIMCHIBATh M3YYCHHBIC CBOMCTBA Te M (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC TeJa, CWiIa TPEHUs, JAaBIICHUE
(TBépmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padorta,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOTO ACWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUUAJIbHAsl SHEprHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAUCHHS U €AMHUIIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (puU3MuecKue SBIEHUS U TPOLECCHl, HCIOJIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbruara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHUECKOE BBIPaKEHUE;

OOBACHATh (U3UYECKUE SIBICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MpaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ ONnopoit Ha 1—
2 u3yYeHHBIX CBOMCTBAa (U3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 feWCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIbI,
CBs3pIBalOIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEIUYMHBI B (OPMYIBI U
MPOBOAMTH PAcu€Thl, HAXOAUTh CIPABOUYHBIE JaHHBIC, HEOOXOAMMBIEC IJI PELIEeHUs
3a]a4, OLIEHUBATh PEATMCTUYHOCTh MOTYyUYEeHHON (PU3UUECKOM BETNYMHBL;
pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAaHUS BBIIEIATh IPOBEPSIEMOE IPEAINIOIOKEHHUE



(rumore3y), pa3auyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIM pe3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JI€IaTh BBIBOJBI 110 €T0 Pe3yibTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE MPEINOIOKEHU, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HUCIOJIH30BAHUEM AHAJOTOBBIX M IU(PPOBBIX NMPHUOOPOB, 3aMHCHIBATDH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIMIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroul ¢
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHKYIIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS NPYXKUHbI, BbITAIKUBAIOILEH
CHIIBI OT 00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOWHBI, HA KOTOPYIO IOTPYKEHO TeJoO,
YCIOBUH IJIaBaHWUS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOoBaHUsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs], Cenys MPeUIOKEHHOMY IJIaHy, (PUKCHPOBATh Pe3yNbTaThl IMOIYYEHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TpaduKoB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEOBaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BeIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU MW TBEPAOrOo Tela, CUJIA TPEHMUSI CKOJBXKEHUS, JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
MHCTPYKIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEIMYHHEI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAs TIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOH Ha MX OMHUCAHUSA (B TOM YHCIE: MOAIIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHOJb3Ysl 3HAHUS O CBOICTBaX (PU3MYECKUX SIBICHUH M HEOOXOAMMBbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MPAKTUIECKOTO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HH IS 0OECredeHUs
0e30MacHOCTH TpU OOpalieHuH C OpuOoOpaMHU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlIeH Cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popMarmu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUW U MTyTEM CpaBHEHU S
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOPast SIBJISAETCS MPOTHBOPEUNBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;



UCTIONIb30BATh MPH BBITOJHEHUH y4eOHBIX 3aaHUI HAy4YHO-TIOMYJISIPHYIO JINTEpaTypy
($U3MUEeCKOro CcojAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHus WHPOpMALUU U3
OJTHOH 3HaKOBOM CHCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE KpPAaTKHWE MHCHMEHHBIC M YCTHBIE COOOIIEHHsI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUSI O Pe3ysbTaTax MPOEKTOB MM YUYEOHBIX UCCIE0BAHUH, IIPU ITOM
IPaMOTHO HCIIOJIB30BAaTh W3YYCHHBIH TOHATUIHBIA ammapar Kypca (HU3HKH,
CONPOBOXKIAThH BHICTYIICHHE TIPE3CHTAINECH;

IPY BBITMOJIHEHUH YYE€OHBIX MPOSKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IpyIIie B COOTBETCTBUH C TOCTABICHHBIMHU 337]a4aMH, CICJUTh 3a BBIMOJIHEHUEM IIJIaHa
JICUCTBUH, aJeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTH TPYIIIBI,
BBICTPaNBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIINX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILECHHBI U HEHACBIILICHHBIN Map, BJIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalWUISIPHbIE SBIICHUS, WCIApEHUE, KOHJECHCalus,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TEemIONpPOBOIHOCTh, KOHBEKIUS, W3Iy4YeHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsAa0B, ACHUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, AEHCTBUE MATHUTHOTO MOJ HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHAas
UHAYKIMS) TIO ONHMCAHWI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SIBIICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Hcle (u3nUecKkre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE W
KalWUISpHBbIE SIBIICHUS B NPHUPOAE, KPUCTALUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
DNIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, ONSPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3UYECKUX SBIICHUI;

OTUCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UICCKUE
BEITMYMHBI (TEMIlepaTypa, BHYTPEHHSS DHEPrys, KOJWYECTBO TEIUIOTHI, YJeTbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIEHUSA, VYAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUS TOIUIMBA, KOX(PQOUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECKUN
3apsAl, CUiIa TOKA, OJIIEKTPUYECKOE HAaNpsHKeHHWE, CONPOTHBICHUE IPOBOJHUKA,
yAETBHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOITHOCTH IJIEKTPHUUECKOTO TOKA), TIPH
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOIb3YEeMbIX BEJIHYUH,
0003HaYCHHSI U €IUHULIB (PU3NYECKUX BEJIMYWH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE



JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYIMMH BEIWYMHAMM, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3WYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKE€HUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOCHUS BEIIECTBA,
IOPUHLIKIT CYNEPHO3UIMK Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiia, 3akoH Oma nais ydactka 1enu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHHS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (HDOPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOe BBIPAXKEHUE;

O0BSACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyanuu MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHOCIICACTBCHHBIE CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoit Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3UUECKHUX SBJICHHUH, (PU3MUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEM;

pemate pacd€THbe 3amaud B 2—-3 JACWCTBHSI, WCIOIB3YS 3aKOHBI W (HOPMYIIHI,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJadu
3aUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUIsl pELICHUsS 3aJauH,
BbIOHMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpaBHHUBATH MMOJYUYCHHOE 3HAUCHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIINA (PUINISCKUX
METO/IOB,  MCIOJIb3ysl  ONHMCAaHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MIPEANOJI0KEHNE, OLEHUBATh IPABUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TI0 HAOIOJCHUIO (PU3UYCCKUX SBICHUN WM (PHU3UIECKIX CBOHCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUSI IIPU U3JYUYEHUH OT LIBETA
u3NyJaroniei  (MOTJIOIMIAOINIeH) TMOBEPXHOCTH, CKOPOCTb HCIAPEHUsT BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIaAU €€ TIOBEPXHOCTH, OJJICKTpH3alUi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJEUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa JJICKTPOMAarHWTa, CBOWCTBA JJIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEpPsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO O00OpYyIOBaHUS, OMNHUCHIBATH XOJA OMbITA U
dbopMyIHpOBaTh BHIBOJIBI;

BBITIOJIHSITH TPSIMbIE U3MEPEHUsI TEMIIepaTypbl, OTHOCUTEILHON BJIAKHOCTU BO3/yXa,
CUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl W3MEPEHUN C Y4E€TOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BETMYHMHBI OT IPYTOMl C
WCITOJIb30BAaHUEM TPSIMBIX HU3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJIEIbHOTO CONPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO M TapaJICIbHOTO COCIUHEHHH IPOBOTHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIEIys
MPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3yNbTAThl MOJTYYCHHON 3aBUCUMOCTU B BUJIE
TabNuIl ¥ TpauKOB, IeJaTh BHIBOJBI MO PE3yIbTaTaM UCCIIECIOBAHUS;



e IIPOBOJUTb KOCBEHHBIC HM3MEPEHHs (U3NYECKUX BEIMUYUH (yJeJIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEJINUMHBI,

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e XapaKTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETpP, BOJIBTMETP, CUETUUK 3JIEKTPUUYECKON
DHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTEIH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEID
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOHCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIEeNed ¢ MOCIeJOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

e IPUBOAUTH HpUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MU3HM Uil oOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOiCTBaMuy,
COXpPAaHEHHS 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXaIoIIeH Cpeae;

e OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE€ MMEIOIINXCS 3HAHUW M TYTEM CpPaBHEHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

e HCHOJb30BATH IPHU BBITOJHEHUN YYEOHBIX 3aJaHUI HAyUHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)kaHus, CIOpaBOYHbIE MaTepHualibl, pecypcbl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e CoO3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEpKAHUSA, B TOM UHCIE
nyOJIMYHO  NPENCTaBIsATh  PE3yJbTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITEIbHOCTH, TPU 3TOM T'PaMOTHO UCIOJIb30BaTh W3YUYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINIEHUE MTPE3CHTAIHEH;

e MPU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAHUMA (U3NYECKUX IPOLECCOB
pacnpeensaTh 00sS3aHHOCTH B IpyNIe B COOTBETCTBUU C IMOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

e HCINOJB30BaTh IIOHATHUSA: CHUCTEMA OTCY€Ta, MaTepuajbHas TOYKa, TPAaeKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAHMUECKOTO JIBMKEHUS, Nedopmanus (ynpyras, miacTudyeckas),
TpeHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LEHTP



TSOKECTH, aOCONIOTHO TBEPIOE TENO, IEHTP TSKECTH TBEPIOTO Tella, PaBHOBECHE,
MEXaHUYECKUE KOJeOaHWsi W  BOJHBI, 3BYK, HWHQPa3ByK U  YIBTPa3BYK,
AJIGKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPBl MCIYCKaHWs W TOTJOolIeHUs, aidbda, Oera- U Tramma-
W3JIyYCHHUS, U30TOIbI, SIJIEPHAsl SHEPTeTUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE JBUXCHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKCHHE, CBOOOHOE MaIcHUE Tell, PABHOMEPHOE
JBDKEHUE TI0 OKPY>XHOCTH, B3aWMOJICCTBUE TEJ, PEAKTUBHOE JIBH)KEHUE,
KoJjieOaTellbHOe JBWIKEHHE (3aTyXarollMe W BBIHYXKICHHBIC KoJieOaHUWs), PE30HAHC,
BOJIHOBOE JBH)KCHUE, OTPAKECHUE 3BYKa, [MPAMOJIHUHENHOE PpPACHPOCTPAHEHUE,
OTpaXEHUE U MPEIIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KECHUE
0eoro cBeTa B CIIGKTP W CIIOXKEHHE CIHEKTPaJIbHBIX I[BETOB, JHCIIEPCUS CBETa,
€CTECTBEHHAsI PaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTpAa H3TyYCHHUS)
[0 ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4ucie (U3NYCCKUE SBICHHUS B IMPHUPOC: MPWIMBLI U OTJIMBBI, IBHOKCHHE TUTAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETa TEII,
ONTHYECCKHUE SIBJICHUS B  TIPHPOAC, OHOJOTMYECKOE  JICWCTBUE  BHJIHUMOTO,
yIbTpaduoIETOBOIO U PEHTTEHOBCKOTO M3JIYYEHUU, €CTECTBEHHBIN paJnOaKTUBHBIH
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYe€HUE NPHUPOIAHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3JIYYCHHI Ha OpPraHU3M YEJIOBEKA), IPU 3TOM MEPEBOIUTH
MPAKTHUYECKYIO0 337auyy B y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3HYECKUX SIBICHUN;

OTMCHIBaTh U3yUYECHHBIE CBOMCTBA TeN U (HPU3UYECKUE SBICHUS, UCTIONB3YS (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpPEHHE, NEPEMELIEHUE, MyTh, YIJI0Bas CKOPOCTb, CUJIA TPEHMS, CUJla YIPYTrOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOJHOTO MAaJeHHs, BEC Tesla, UMITYJIbC Teja, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOJTHATOTO
HaJl TOBEPXHOCTHIO 3€MJIU, MOTCHIIMATIbHAS SHEPTUs CKATON MPYKUHBI, KHHETUYECKAS
DHEprusi, TMOJHas MeXaHW4ecKas HHEeprusi, MepuojJ M YacToTa KojeOaHWii, IMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), IPU ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YyEMBIX
BEITMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEJIMYUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIWYMHY C JAPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIIUYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpAHEHUs SHEPruH, 3aKOH BCEMUPHOIO TATOTEHHS, MPUHIMI CYNEPHO3ULIHHN CHII,
MPUHIUIT OTHOCUTENBHOCTH ["anunes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUs! UMITyJIbCa,
3aKOHbl OTpPAXEHUsT M MPETOMIICHHMS CBETa, 3aKOHbl COXpaHEHUs 3apsiiOBOrO0 U
MAacCOBOTO YHCEN TMPH SACPHBIX pPEaKIHsAX, MpPU OSTOM JaBaTh CIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA U 3aMCHIBATH €T0 MATEMATHUYECKOE BBIPAKCHHE;

O0BSACHATH (PpU3MUYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyallull  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISIBJISAIT  MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB C OMOPOil Ha 2—



3 W3y4YCHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pelaTte pacy€THbIE 3a7ja4i (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHU), UCIIONIb3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PELICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METOJIOB,  MCIIOJNb3ysl ~ ONMCAaHUE  MCCIEAOBAaHUSA,  BBIIEIATH  IPOBEPSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JieNIaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOACHUH U OIBITOB;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Ten (M3ydyeHue BTOporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh
nepuoja KojaebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3jiokeHHe OeJIoro cBeTa B CHEKTP, M3yYEHUE CBONCTB H300pa)KeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOYHOrO HaO0Opa 060PyAOBaHMS, ONUCHIBATE X0/ OIbITA U
€ro pe3yJbTarhl, ((OPMYJIUPOBATh BBIBOJbI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3HaYCHHE H3MepsSeMOl BEeNWYHMHBI ((POKYCHOE pacCTOSHHE COOMpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH C HCIOJIb30BaHHEM
OpSIMBIX H3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHUS CBeTa OT yIjla HaJeHus U
yria MpeioMJIeHHs OT yIila MajieHus1): IUIaHupOBaTh MCCIE0BAHUE, CAMOCTOSTENEHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3NYeCKUX BETUYMH B BUJAE TaOMUI U TpaduKOB, JIe1aTh BBIBOJBI MO pe3yJibTaTaM
WCCIIEJOBAHUSI,

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3UUYECKUX BEJIMYMH (CpeiHsAs CKOpOCTb M
YCKOpEHHUE Tejla MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJAHOIO MaJEHUs,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padboTta u
MOIIHOCTb, YacToTa M TMepHoA KojeOaHMH MaTeMaTHYecKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKas Cujia COOMparomied JIMH3bI, paJMOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEpEeHUs, cienysl MPEeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yNbTaTbl C YYETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHHUI;

coOnrofarh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyI0BaHUEM;

pa3in4yaTth OCHOBHBIE NPU3HAKU H3YYEHHBIX (DU3MYECKHX MOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJENIb aTOMa, HYKJIOHHAs! MOJIeJIb @aTOMHOTO SIpa;



XapaKTepu30BaTh MPHUHIUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHMUYECKHX
YCTPOMCTB C ONOPOM HA UX ONUCAHMS (B TOM UHUCIIE: CIIUJIOMETP, AJATYUKHU [10JIOKEHHUS,
paccTosHUs M YCKOPEHHSI, PaKeTa, 9X0JIOT, OYKH, IIEPUCKOII, OTOAIIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnosib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUHM U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH HU3YUYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB IMPH PEIICHHH y4deOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI JJIs1 NOCTPOCHUS M300paXKeHUH B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHOOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMHA B TOBCEAHEBHOM JKU3HH Uil OOECIIeYCHUs
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMU M TEXHUYECKUMH YCTpOICTBaMuy,
COXPAaHEHMs 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYLIECTBIIAATh MOUCK HUHpopManuu Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu IHHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOILICHUS HA OCHOBE MH(POPMALIUU
U3 HECKOJBbKUX MCTOYHMKOB (U3UUYECKOTO COJIEp)KaHUs, IyOJIMYHO NPEACTaBIATh
pe3yabTaThl IPOSKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEM ayIuTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI
1 ®du3nka — HayKa O IpUpo/Ie. 1
SIBiienust npupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkue BeTUYUHBI U UX 1
U3MEpPEHUE
VYpok-uccnenopanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl”
Metoabl HAy4HOTO MTO3HAHMUSL.
. bubnuoteka [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "[IpoBepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJibI. O000IIIEHHE 10 pa3AeTy bubmuorexa [JOK
«ITepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBA»
MexaHn4yeckoe TBUKECHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopoCT®. EAMIHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTh 1 BpeMEHM JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
MJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenue 3amad mo reme "IL10THOCTH bu6mmorexa [IOK
BenecTna” https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cumna
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabota «M3yuenue

3aBUCHUMOCTH PACTAXKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKECHHOH CHIIB»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKy CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK

e ' | https://m.edso0.ru/ff0al778
3aga4 1o teme "Cuiia TshKecTH

93 Cuia TsSKECTH Ha APYTHX IJIaHeTaxX. bubnuorexa [JOK
du3nYecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cui. JuHaMmomeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HalIpaBJIEHHbIX
26 10 OJTHOM TPSIMOI bubmorexa [JOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHoaeiicTByromas cui"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
3aBHUCHUMOCTH CHIIbI TPEHHS

29 CKOJIE)KEHHS OT CUJIbI TaBJICHUS U bubmorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IOBEPXHOCTEMN

30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOLIEN CHJIIbI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

tenay, «['paduueckoe n3odpaxkeHne

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1de0

cuy, «Cunely, «PaBHOACHCTBYIOIIAS
CHID»

KonrponbHas pabora no remam:
«MexaHn4eckoe JABIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"'paduueckoe n3o00pakeHue CHID»,
«CHabDy
Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
33
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepenada naBieHust TBEPALIMU
35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH bubmmorexa [TOK
» KA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans
36 JlaBrieHME B KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHJILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo teme «JlaBieHue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coob
OODIIAIOIIHEC COCY BT https://m.edsoo.ru/ff0a2970
39 I'mnpasanuecknii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiH U IPUYKHBL € bubnnorexka [JOK
CYLLECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [JOK



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
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl ypOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxuMmenioBa cuia
Jlaboparopnas pabota «Ornpezenenne
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEH Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaboparopHnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YaCTH TEJa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKH U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay nmo remaMm: «IlmaBanue bu6mmoreka [IOK



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

cya0B. Bo3nyxoniaBaHuey,
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «JlaBlieHHE TBEPIBIX TEN, )KUJIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexaniieckas pabota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MorsocTs. EARHHIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe 1o Jjiectauie"”

57 [Ipocteie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara

59 Pemenue 3agau mo teme «Y cioBus bu6mmoreka [IOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«3mepenune KII/] nHaknoHHOM
MIJIOCKOCTH

61 Pemenne 3amaa o teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusi. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noteHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DJKCnepuMEHTaIbHOE ONPEICTICHUE
W3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa o teme
«PaboTa 1 MOIIHOCTb. DHEPTHUsD»

PesepBHrliit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBIKeHue"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHbIit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBneHue TBEPABIX TE,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o reMe "PaboTta. MOIIHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [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
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



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
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

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

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HANIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpeneenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U X bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
ANEKTPUYECKUNA TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSTHHBIHI
ANEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOIEHCTBHUE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. Jlaboparopuas pabora
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DeKTpUYeCKuEe U MarHUTHBIC
siBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHeIit ypok. Pabora ¢ Tekctamu

bubmuoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "I i 1
6 1o Teme OCTUOHHH,I: e https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
mo Teme "MarauTHsle sBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpyxHocTu. [Iepuon u yacrora

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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ﬁg&HE;T:;(;?rou/If{f Vaeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edsog)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUlleHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT TPaBUTAL[MOHHOTO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSYKECTH U 3aKOH BCEMUPHOTO bubnxorexa LTOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAICHUS

27 MowmenT cuinsl. LeHnTp TspKECTH

28 Pemenue 3agau no reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 Teme "MexaHn4ecKoe JIBIKCHHIE bubmorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas padbota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomorexa LIOK
. g | ' https://m.edsoo.ru/ffOb06ec
BsaunmonelicTBue Ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITYJbCa. YIIPYroe u bromorexa LIOK
P y o Py https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemenue 3agad nmo reme "3akoH but6mmorekxa [IOK
COXpaHEHHUs uMmIrysbca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenius "PeakTuBHOE



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
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannyeckasi paboTa u MOITHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
PaboTa CHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEprUU U paboTHI.
[ToTenuuanpHas HEprUs
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yueHue bubmmnoreka HOK
3aKOHA COXPAHECHUS YHEPTrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnorexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U Macchl Ipy3a»
45 [IpeBpamenue sHepruu npu

MeXaHWYECKUX KOJIeOaHUIX



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

46

Jlaboparopnas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHn i
NPYKUHHOTO MasTHUKA»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koHpepennus "Mexanndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

bubmuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
UHOPA3BYK B IPUPOJIE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKkoHbI cOXpaHeHUs1. MexaHndecKkue
Kose0aHus ¥ BOJHBI"



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

DNeKTPOMarHuTHOE IoJIe.

bubnunorexa LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "[lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
Vpok-uccnenosanue "U3yuenne
P . Y bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKkTpoMarHuTHasi IpUpo/Ia CBETa.
61 Cko TOIZTB cBeTa BOJ‘III-:OII:I)IC CBOWCTBA bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacnpostp ' https://m.edsoo.ru/ffob3658
Connua u JlyHst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aL[aq Ha I I/IMeHeIiII/Ie bubmmorexa OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
[IpEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHNE CBETA.
65 I/IcnonbzoBZHEIe HOJIH(;[IE) BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONTHYECKHUX CBETOBOAAX
66 Jlaboparopnas pabota "HccrnenoBanue



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
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJia MPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIcHUs Ha
rpaHule "BO3ayX-CTEKIIO0

Ypok-koHpepennus "Vcnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
bubnunoreka LIOK

69 [TocTpoenne n3o0paskeHmi 3a

TPOCHIE HSODPIACHII B JHH3aX https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpenenenue
70 dox IC)HOFI()) aCETOﬂHI/Iﬂ " OiTquCKOﬁ bubmorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI

71 Ypok-koHpepeHnus "OnTuaeckue bubnnorexa [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK

9P https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledextsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CEKTP.

74 Omneitel HetoTona. Cnoxenue bubnuoteka [JOK
CIEKTpaIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U

but6mmorexa [IOK
75 BOCIPUATHIO [IBETA IPEIMETOB MPHU UX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTphl"

https://m.edsoo.ru/ffOc0e2a



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

VYpok-nipaktukyM "BoaHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue v noriomeHue ceera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmonenune bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
. s https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 Ilepuon nomypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 quH:{b Bpn upojie Mﬂe 17000303 (S Bubmmorexa [IOK
Y | PHPOAS, MEAMTIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O0 M MacCOBOT'O bubmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau no teme "Snepubie
peakuuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun CoaHua u 3837
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyUYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

KonTponbhas pabota mo teme
"DJIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbie siBieHU"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble paboThI IO Kypcy
"B3aumoneiicteue Ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mpouecco”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TemoBsix gBurarenei”

IToBTrOopenue, o6o0menue. Pemenune
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teMe "KIIJI anekTpoycraHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, obo0IEHNE.

bubnunorexa LIOK
%8 iIa60paT0p HBIe pa60”TH HOKYPey 1 1 https://m.edso0.ru/ff0c2¢c52
CBeTOBLIE SIBJIEHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






