MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
[TosreBCKOTO MYHHUITUTIATBHOTO OKpPYyTa
CepasioBckoit obsactu
"[lIkona c. Kocoit bpox"

. YTBepxK1ao
PaccmoTpena Ha 3aceqaHumn [MpexTop MBOY IIMO CO
nenarornveckoro coera (Ilporokos Ne 1 or ; Qll/l/l kosta ¢. Kocoii bpoa»
28.08.2025 r.) ( /ﬂ E.B.Kapdunona

O WO/ 750 07 RECS 2087
TOUKA \!pocm

PABOYASA ITPOI'PAMMA
(ID 3771266)

yueOHoro npeamera «®@u3uka. bazoBblii ypoBeHb»
JUTst o0yJaromuxcs 7-9 KjaaccoB

TToaesckoii 2025



IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs COCTaBJICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTelbHOM TporpamMel, nipeactaBieHHbix B PI'OC 000, a Takxke ¢ yuérom denepaabHOi
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Conepxanue mporpaMMbl Mo (pU3MKE HaNpaBiIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOIIMXCS M OPraHW3alyi0 M3ydeHHs (DU3MKH Ha JEATEIbHOCTHOW OcHOBe. B
nporpamMme 1o (PU3KMKe YIUTHIBAIOTCS BO3ZMOXKHOCTH y4eOHOTO TpeAMeTa B peau3alu TpeOoBaHHUN
OI'OC OOO k nmIaHupyeMbIM JTUYHOCTHBIM U METAIllpeIMETHBIM pe3yJbTaTaM OOydeHHUs, a TaKxkKe
MEXIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIETO
o0OpazoBaHwUsl.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBAeT paclpeiesieHue ydyeOHOro marepuana Mo rojam
oOyueHus (1o Kjaccam), npeiaraeT NPUMEPHYIO MOCIEI0BaTEIbHOCTh U3YUEHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COJIEpKaHUS U yUETe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa c LENbI0 OKa3aHUS METOJMYECKON MOMOIIN YUUTENIO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®usnka SBISETCS CUCTEMOOOPA3yIOIIMM JJIsi €CTECTBEHHO-HAayYHBIX Y4eOHBIX IPEIMETOB,
MIOCKOJIbKY (DHM3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHHUI, W3y4yaeMbIX XHUMHEH,
Oouosorueit, actpoHoMued U Qu3nMYeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, IPEI0CTaBIsIeT Hanbosee sicHble 00pa3iibl MPUMEHEHUS HAyYHOTO METO/1a MO3HAHUS,
TO €CTh CIoco0a MoTy4eHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 rnaBHBIX 3ama4d (U3HUYECKOTO OOpa3oBaHMsI B CTPYKType OOIIero oOpazoBaHMs
COCTOMT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TpPaMOTHOCTM M HMHTEpeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE IMpEAINojaraeT OBJaJieHUE CIeAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

® HayyHO OOBSCHSTDH SIBIICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;

® UHTEPHPETUPOBATH JAaHHbIE U HCIOJIH30BaTh HAYYHBIE JOKA3aTENbCTBA JUIS TMOJYyYCHHS

BBIBOJIOB.

Lenn wusyueHuss (QU3MKU HA YPOBHE OCHOBHOrO oOIIero oOpa3oBaHMsI OIpeEAeeHbl B
Konuenuuu mnpenonaBanus yueOHoro mpeamera «Duszmka» B 00pa3oBaTeNbHBIX OpraHU3AIUIX
Poccuiickoit  ®enepanuu, peaqu3ylOIIUX OCHOBHBIE — 001Ie00pa3oBaTelbHbIE  MPOTPAMMBEI,
yrBepxka€HHONW pemenneM Komernn MunucrepctBa mnpocBenieHusi Poccuiickoit ®denepanumn
(mpotokomn ot 3 nekadpst 2019 r. Ne [TK-48H).

ey u3yvyenus pusnKku:

e npuoOpeTeHHe MHTEpeca U CTPeMIICHHUs] 00ydaroluXcss K HayYHOMY M3Y4YEHHIO TPUPO/IbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEICTABICHMH O HayyHOM MeTOJe TMO3HaHUd U  (opMuUpOBaHME

HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;
e (opMupOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HM3y4eHHUS OCHOB CTPOCHUS
MaTepuH U (QyHIaAMEHTAIBHBIX 3aKOHOB (PU3UKH;



(opmMupoBaHHe IPEACTABICHUN O POJIH (PU3UKH JUTS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccrHoHaNbHOMI
JeATEIbHOCTH, CBSI3aHHOM C (PU3MKOH, MOArOTOBKAa K JalbHEHIIEeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTmKeHHEe ITHX IEJIel MPoTrpaMMBbl TI0 PU3HUKE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs

obOecrieunBaeTCs PCIICHUEM CIICAYIOIUX 3aJda4.:

npuoOpeTeHne 3HAHUI O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AMEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

nproOpeTeHne YMEHUN OMUCHIBATh U OOBSICHATH (PU3HUECKHE SBICHHUS C MCIIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TPOCTEHIINX pacu€THBIX 3a/1a4 C HCIOJIb30BAaHHEM
(bU3NIEeCKUX MOIETICH, TBOPUECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUH HAOIIOJAaTh MPUPOJIHBIC SBICHHUS M BBITIOJIHATH OMBITHI, JaOOpaTOpHEIE
paboTBl W OKCIEPUMEHTAIbHBIC WCCICIOBAHUS C WCIOJIB30BAHUEM HM3MEPUTEIBHBIX
11002 (5[0

ocBoeHHe TPHEMOB paboTel ¢ wuHpopMarmeld (U3NIECKOTO COJCpPKAHUS, BKIFOUAS
MHPOPMAIIHIO O COBPEMEHHBIX JIOCTHKCHUAX (DU3UKH, aHATU3 U KPUTHIECKOE OIICHUBAHHE
nHpopmanuy;

3HAKOMCTBO €O cdepamMu mpodecCHOHATBLHON AEATeTbHOCTH, CBA3AHHBIMHU C (DPU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUYECKOI HAYKH.

Ha wusydenne ¢usukum (06a30BbI ypOBEHB) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezienmo), B 8 kiacce — 68 gacoB (2 daca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znes 1. ®usuka u e€ posib B MO3HAHUU OKPYKAIOIIEro MUPA.
®usuka — Hayka o mnpupoje. SBineHus npupoabl. PuU3NUYECKUE SIBICHUSA: MEXaHUYECKHeE,
TEIUIOBbIE, SJICKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dus3nyeckue BEJIMYMHBI. I/I3MepeHHe Q)HBI/IHGCKI/IX BenuuuH. Duznyeckue HpI/I60pBI.

[TorpemnocTs u3MepeHuit. MexxayHapoHasi CUCTeMa eHHII.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH M3y4aloT nMpupoy. EcTecTBEeHHO-HAYyUHBIH METOA
MO3HAHUs: HaOIIOJeHNEe, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABWKEHHE THUIOTE3, IKCIEPUMEHT MO
MPOBEpKE TUIOTE3, OObsCHeHHe HabmromaeMoro sBiueHus. OmnucaHue QUINYECKUX SBICHHUHA C
MMOMOIIIBIO MOACICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. @®uszuueckue NpuOOpPHl M MpoLeAypa NPSAMBIX HM3MEPEHMH aHAJOrOBBIM M LHU(POBHIM

puOOpOM.

Jlabopamopusie pabomot u onvimol.

1. Onpe;[eneHI/Ie HCHBI ACJICHUS HIKAJIbI U3MEPHUTCIIBLHOTO HpI/IGOpa.



N3mepenue paccTossHUM.
N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tema.
Omnpenenenne pa3sMepoB MabIX TEIl.

v wnN

N3mepenue temmeparypbl TMpU TOMOIIM JKUJKOCTHOTO TEpMOMETpa M JaTyuKa
TEeMIIepaTyphl.
6. IlpoBenenuwe wuccieqOBaHUA 10 TPOBEPKE THUIIOTE3bl: MAIBHOCTh TMOJETA IIapHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM OOJIbIIE BHICOTA ITYCKA.

Paznen 2. IlepBonayanbHbie CBeJleHUsI O CTPOEHNH BelleCcTBA.

CrtpoeHnue BemiecTBa: aTOMbl M MOJICKYJIbI, HX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBwxenue wyacTuiy BemiecTBa. CBsI3b CKOPOCTH JBWIKEHHUS YacTHI[ C TEMIIEpaTypoil.
BpoynoBckoe mgBuxenue, muddysus. BzaumonaelcTBHE UYACTUIl BEIIECTBA: MPUTSHDKEHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA:  CTPOEHHWE  Ta30B, IJKUAKOCTEM U TBEPIBIX
(kpuctaynueckux) Tei. B3auMOCBI3b MEXIy CBOMCTBAMH BEHIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CcTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBHKCHHS.

2. Habmonenne nuddys3un.

3. HaOmronenue siBJICHUHN, OOBSCHAIOMMXCS TPUTKEHUEM WIM OTTAJIKUBAHUEM YACTHUII

BEIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. Ormenka quameTpa aToMa METOJIOM PAZIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OmbIThl IO HAOJIOJIEHUIO TETIIOBOTO PACHIMPEHHUS Ta30B.

3. OmnbIThl O OOHAPYNKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoAelcTBHE TeJl.

Mexannyeckoe aBuxeHHe. PaBHomepHoe u HepaBHOMepHOe ABuxkeHue. Ckopocts. CpemHss
CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. Pacuér myTu v BpeMeHH JBUKECHHUSL.

SIBnenue uHepuuu. 3aKoH MHepUUU. B3aumoieiicTBie Tesl Kak MpUYMHA U3MEHEHUS! CKOPOCTH
IBUKEHHsS Tel. Macca kak mepa uHepTHOcTH Tena. [InotHocth BemiectBa. CBS3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BbEMA BEIIeCTBa.

Cuna kak xapakTepucTuka B3aumojieicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpA. SIBJIeHHE TATOTEHUS W cuiia TsbKkecTH. Cuia TsShKecTd Ha APYrux
wianerax. Bec Tema. HeBecomocts. CroXeHWe CHII, HampaBlIEHHBIX IO OJHON MpPSIMOM.
PaBnogeiictByromas cui. Cuna TpeHus. TpeHUE CKOJNBbKEHUS U TpeHue NMokos. TpeHue B npupoie u
TEXHHUKE.

Hemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTy MpsSMOJIMHENHOTO IBH>KEHHUS.
Habnronenue sSBiIeHMS HHEPITUH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHME MacC N0 B3aUMOJCHCTBUIO TEJl.

o Uk wnN e

CrnosxeHue cull, HapaBIeHHBIX 110 OJTHOW MPSIMOH.
Jlabopamopusie pabomot u onvimol.



1. OmpeneneHue CKOPOCTH pPaBHOMEPHOTO JIBWXKEHHMS (LIapuKa B JKMAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMUJIS U TaK JIAJIee).

2. OmnpeneneHue cpeiHedl CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuKa IO HAKJIOHHOU
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOIO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIINEC 3aBUCUMOCTh PACTSDKCHHS (IedopMaIuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHMsI CKOJIbXKEHHMSI OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Paznen 4. laBnenue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIEHUS U yBEIMYEHUS JaBieHus. J(aBieHue rasa. 3aBHCUMOCTb
JaBJIEHUd Ta3a oT 00béMa, Temneparypsl. [lepenaua naBrneHus TBEPABIMU TEJIaMH, KUAKOCTIMU U
razamu. 3akoH [lackans. [IlHeBMaTHuyeckue MalIMHBL. 3aBUCUMOCTb JABJICHUS JKUJIKOCTH OT
rryouHsl. ['uapocratuyeckuii napagokc. CooOraromnuecs: cocyasl. ['uapaBinueckiue MeXaHUu3MBbl.

Atmocdepa 3emnu u atMocdepHoe JjaBieHHe. [IpuumHBI CyliecTBOBaHUS BO3AYLIHOMN
o6onoukn 3emmu. Omnbitr Toppuuemn. W3mepenune arMochepHOTO JaBlieHUs. 3aBUCUMOCTh
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mis n3mepenus atMochepHoOro
JTABJICHHUS.

JleficTBUE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITankuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEpaTyphI.

[lepenava naBiaeHUs )KUIKOCTHIO U Ta30M.
Coo0mmarommecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TABICHHUS.

ok wnN e

3aBHCUMOCTh BBITaJIKPIBaIOHICI;'I CHJIBI OT 00BEMa HOFp}DKéHHOﬁ 4aCTu TCJIa U IINIOTHOCTHU
KHUIKOCTH.

~

PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnoBue m1aBaHus TeIl: IUIABAHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOILECHUS

IUIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA NOrpyKEHHON B )KUJKOCTh YaCTH
Tena.

2. OnpenencHue BBITAIKUBAIOLIEH CUIIBL, JEUCTBYIOLIEH HA TENO, IOIPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUIIBL, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBL, IEHCTBYIOIIEH HA TEJIO
B KMJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KMJIKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKM U OIpEIENEHHE €€
IpPy30T0IbEMHOCTH.

Pa3pes 5. PaGora u MOIIHOCTD. JHeEpIrus.

Mexanunueckasi pabota. MOITHOCTb.



[IpocThie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHas IUIOCKOCTb. IIpaBUO paBHOBecUs pblyara.
[Tpumenenne npaBuiia paBHOBECHUS pblyara K 010Ky. «30510To€e npaBmio» Mexanuku. KITJ] mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckasa sHeprud. KuHernueckas W nmoTeHUHalIbHas 3Heprus. lIpeBpamieHue ogHOro
BU/JIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopubvie padbomot u onvimel.

1. Omnpenenenune pabOTBl CHJIBI TPEHUS TIPU PABHOMEPHOM JIBH)KCHHH Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUM paBHOBECHUS pblyara.
3. HNsmepenne KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHUS MEXaHUYECKOW SHEPTUU.
8 KVIACC

Pa3znen 6. TensioBble siBJIeHUA.

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpHH CTPOEHHs BellecTBa. Macca u
pasMEPLbI aTOMOB u MOJICKYII. OHBITI)I, MMOATBECPXKAAIOIINEC OCHOBHBIC IIOJIOKCHUA
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammudyeckue u
amopdubie Tena. OObSICHEHHE CBOWMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUI
MOJIEKYJISIpHO--KUHeTHYecKoil  Teopuu. CMauuBaHME M KamWUISpHbIE sBI€HUS. TeruioBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3b TEMIEpPaTyphbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUs! BHYTPEHHEH SHepruu: Terionepenada U copepiieHue padotsl. Bussl
TeIuIonepeiayn: TeIIONPOBOIHOCTh, KOHBEKIINS, H3TyYCHHUE.

KonuuectBo TermnoTel. YienbHas TeIIOEMKOCTh BellecTBa. TemiooOMeH U TeIIoBOe
paBHOBecue. YpaBHeHHE TeruioBoro Oananca. [lnaBineHue u OTBepleBaHHWE KPUCTALTUYECKHX
BEIIECTB. YAenpHas TeroTa riasineHus. [lapoobpazoBanue u xonaencanus. Mcnapenue. Kunenue.
VYaenpHas TermioTa mnapooOpa3oBaHHUS. 3aBHUCUMOCTb TEMIIEpaTypbl KUIIEHHS OT aTMOC(EpHOro
JABJICHHUS.

BrnaxHocTh Bo3qyxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[punnune! padotel TernoBeix neuratenei KI1J[ teroBoro neuratens. TenaoBbie ABUTATENN
U 3alIUTa OKPYXKAIOIIeH cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.

Habmronenue nuddysuu.

Habmronenue sBiaeHU cMadyiBaHUS M KaMWJUTSIPHBIX SIBJICHHM.

Habnronenue TemnoBoro pacimmupeHus Ted.

W3meHenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU TN OXJIAXKICHUU.
[IpaBuna n3smepeHus TeMrneparypsl.

NoukwnNpe

Busr TCILIONICpCaAavn.



8. OxuaxjaeHue npu COBEpPIICHUU PabOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMU CHJIAMH.

10. CpaBHEeHUE TEMIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HabmroieHne KUTeHusI.

12. HaGmnroieHue mocTosTHCTBA TeMIIEpaTyphl NPH TIIaBJICHUH.

13. Mogenu TenaoBbIX IBUTaTENEH.

Jlabopamopubvie padbomot u onvimel.

1. OnbITBl IO OOHAPYKCHHUIO NESHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnpIThI 10 BEIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEII.
Ornpeenenue naBieHUs BO3AyXa B OaJIJIOHE IIMPHUIIA.

vk wnN

OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro 00hEMa U HarpeBaHUs
WJTU OXJIQKICHHUSI.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKAa JKHUJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOmronenne W3MEHEHMsI BHYTPEHHEH HHEPrUM Tejla B pe3yjabTaTe TeIIonepesayn |

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPH CMEUIMBAHUK XOJIOIHOM U ropsiuei BOAbI.

9. OrmpeneneHre KOJIMYECTBA TEIJIOTHI, TOJYYCHHOTO BOJIOW TMPH TEIJIOOOMEHE ¢ HarpeThiM

METAJUTMYECKUM ITATUHAPOM.

10. Onpenenenue yaenbHOU TETUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca uCnapeHus.

12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHMSI.

Onektpusanus Ten. JlBa poja 3JIEKTpHUYECKUX 3apsaoB. B3aummonencTBre 3apsKEHHBIX Tell.
3akon Kynona (3aBUCHUMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIIMYMHBI 3apsiioB U
PacCTOSIHUSA MEXIY TEJIaMHu).

Onekrpuueckoe mnone. Hanpsk€HHOCTh anekTpuueckoro mnouid. [lpuHnun cynepnosuuuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsa10B. DJIEMEHTAPHBIN AleKTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY U AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

ONEKTpUYECKU TOK. YCIOBUSA CYHIECTBOBAHUS AJIEKTPUYECKOTO TOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKMJIKOCTSIX U ra3ax.

Onekrpuyeckas nenb. Cuna Toka. DiekTpuyeckoe HanpspkeHue. ConpoTUBIICHUE TPOBOAHUKA.
VYnenbHoe comnpoTuBIeHUE BewiecTBa. 3akoH Owma ana ywactka nenu. llocinenoBaTenbHoe u
napajieJIbHOE COeIMHEHNUE MMPOBOIHUKOB.

PaGota m MOIMIHOCTH AmeKkTpudeckoro Toka. 3akoH Jlxoyms—JIeHnna. DnekTpudeckue 1enu u
MOTpeOUTENH dNEKTPUUECKO dHeprun B ObITYy. KOpoTKoe 3aMbIkaHue.

[locrositHHble MarHuThl. B3ammopeicTBME TMOCTOSIHHBIX MAarHUTOB. MarHutHoe TOJIe.
MarnuTtHoe nosie 3emMiIM U €ro 3HaueHue AJs >ku3HU Ha 3emuie. OnbIT DpcTena. MaruuTHoe molie
ANEKTPUUECKOTO TOoKa. [IpuMeHeHue 31eKTpOMarHuToB B T€XHUKE. J[elicTBHE MAarHUTHOTO MOJIsI Ha



IIPOBOJHUK C TOKOM. DJIEKTPOJBUraTeNb IMOCTOSHHOIO TOKA. MCIoab30BaHuE 3IIEKTPOABUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes.  SIBneHue  aneKTpoMarHuTHOW — uHaykuuu.  [IpaBuno  JleHna.
OnekrporeHeparop. CrnocoObl MOMy4YEeHUsT DJIEKTPUUECKOM HHEPrud. NEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

emoncmpayuu.

DneKkTpu3aus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOIIA.

DneKkTpocTaTHuecKas NHIYKIIHS.

3aKOH COXpaHEHUsI DIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcToynnKky MOCTOSTHHOTO TOKa.

Lo N R WN R

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUYECKUN TOK B KHUJIKOCTH.

[EEY
[EEY

. I"'a30BBI1 pa3ps.

[EEN
N

. I3MepeHue cuiibl Toka aMIepMeTpoM.

[EEN
w

. I3mepenue 351eKTprYecKoro HanpsyKeHNs BOJIbTMETPOM.

[ERN
»

. Peocrar n marazus conpoTHBIICHHIA.

[E
Ul

. BzaumogeiicTBre MOCTOSHHEBIX MAarHUTOB.

[E
[<)]

. MO,Z[GJ'II/IpOBaHI/Ie HCEBO3MOXXHOCTH pa3acICHUs IOJHOCOB MarHura.

[E
~N

. MO,Z[GJ'II/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSTHHBIX MarHUTOB.

[E
(o]

. OnsIT Dpcrena.

=
Xe]

. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

N
o

. HeﬁCTBHe MArduTHOIO I10JIsI Ha ITPOBOJHUK C TOKOM.

N
=

. BHGKTpOI[BI/IFaTeJ'IB IIOCTOSAHHOTI'O TOKA.

N
N

. HCCJ’ICI{OB&HI/IG SABJICHUA BHGKTpOMaFHHTHOfI HHAYKIHUH.

N
w

. OnbiTel Dapajes.

N
S

. 3aBUCHUMOCTb HalpaBJeHUs! HHAYKIIHOHHOTO TOKa OT YCJIIOBUN €ro BOZHUKHOBEHHUSI.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie pabomel u onvimel.

OnpIThI 10 HAOTIOACHUIO JCKTPU3AINH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO TMOJI HA TIPOBOJIHUKH U JUAICKTPUKH.
COopka u mpoBepKa padOThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HanpsKEHUSI.

ok wnN e

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MJYIIETO Y€pe3 PE3UCTOP, OT CONMPOTUBIECHUS

PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUYECKOTO COMPOTHBIIEHHUS MPOBOJHUKA
OT €ro JUIMHBI, IUIOIIAAX MOMIEPEYHOT0 CEYeHHs U MaTepuaa.

8. IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MPHU IOCIEI0BATEILHOM COEIMHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ajs CUJIbI TOKA MPH NMapauIeTbHOM COETUHEHUN PEe3UCTOPOB.



10. Onpenenenne paboOTHI ANIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

11. Onpenienenre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, MIYLIErO 4Y€pe3 JaMIIOUKy, OT HAIPsHKEHUs Ha
HEH.

13. Onpenenenue KIIJ] narpeBarens.

14. MccrnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO TOJIS MOCTOSIHHBIX MarHUTOB TPU UX OOBEANHEHUH U Pa3/ICIICHHUH.

16. UccnenoBanue AEUCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTbh CHJIbl B3aUMOJEWCTBMSI KAaTyLIKU C TOKOM H
MAarHuTa OT CWJIbI TOKA M HAIPaBJICHHUS TOKA B KaTyIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENS.

20. Uzmepenne KII/I snekTpoaBuraTeIbHOM yCTaHOBKHU.

21. OnbITBl O MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM MHIYKIMM: HCCIIEJOBaHUE
W3MEHEHN 3HA4YE€HUsI U HAIIPABIICHUSI NHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe nBrkeHue. MartepuanbHas Touka. Cucrtema orcuéta. OTHOCHTEIBHOCTh
MEXaHMYECKOTO0  JBIKEHUsA. PaBHOMepHOEe mpsiMOJMHEHOEe  ABWwkKeHue. HepaBHoMepHoe
MpsAMOIMHENHOE BHKeHHUE. CpeHss 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJmMHEHOe nBkeHue. CBoOomHoe mazeHue. OTBITHI
lNanunes.

PaBHOMEpHOE nBMIKEHHE TO OKpY)KHOCTH. llepwonm m wacrora oOpamieHus. JluHeitHas u
YIJIOBasi CKOPOCTH. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

ITepBriit 3axkon Hprorona. Brtopoit 3akon Herotona. Tperuit 3akon Hprorona. IlpunHumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuia TPEHHUs CKOJIBKEHHUSI, CUJIa TPEHHS TOKOS,
JIpYrue BUIbI TPEHHUSL.

Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TSATOTEHHs. Y CKOpEHUE CBOOOIHOTO MajaeHus. JBrkeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopoctb. HeBecoMoCTh U eperpy3ku.

PaBHOBecue MarepuanbHO TOUkU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue TBEpHOro Teia ¢
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynse Ttena. W3meHenue ummynbca. Mmnynbe cuibl. 3aKOH COXpPAHEHHUsS HMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyrocTd, TpeHus. CBs3b SHEPTrUu
u pabotel. [loTeHnManbHas SHEprus Tena, MOJHITOTO HaJl TMOBEPXHOCTHIO 3eMiH. [loTeHimanbHas
SHEprusi ckarod mpyxuHbl. Kunetmueckas sHeprus. Teopema O KUHETHUUYECKON >HEpPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPUM JBUKEHHUS OJTHOTO U TOTO € TeJa OTHOCUTEIBHO Pa3HBIX

TEJI OTCYETA.



N3mepenue cCKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.
Habnronenue nBHXeHHS Tela 10 OKPYKHOCTH.

o vk w

Habnronenne MexaHMYECKHUX SBJICHUHN, MPOUCXOISIINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTENILHO KaOMHETa (PU3HKH.

~

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH HAa HETO CHUJIBI.

Habntoienue paBeHcTBa CUJI IPU B3aUMOIEUCTBUU TEJL.

9. H3meHeHnue Beca Tena NpHu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya umnynbca Ipy B3aUMOJACUCTBUU TEIL.

11. [IpeoOpa3oBaHust SHEPTUHU IPU B3aUMOJECHCTBUY TEN.

12. CoxpaHeHue UMITYJIbca IIPU HEYPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMIyJbca MpU a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUH.

14. HaGmroieHrne peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHue MeXaHU4eCKOW SHEPruu Mpu CBOOOIHOM Ma/IEHUU.

16. CoxpaHeHnEe MEXaHUYECKON PHEPTUHN TP IBMKEHHUH TeJIa IO JEHCTBUEM INIPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JJisl pa3sroHa U JAJbHEUIIEr0 PAaBHOMEPHOIO JBW)KECHUS MIApUKa
VIV TEJIEKKH.

2. OmpeneneHue CpeaHel CKOPOCTH CKOJBKEHHUS Opycka WIM JBIKEHHUS IIapukKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmpenencHue yCKOpeHHUs Tejla IIPH PABHOYCKOPEHHOM [BIDKCHMM II0 HAaKJIOHHOM
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IyTM OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
HayaJbHOM CKOPOCTH.

5. IlpoBepka rumoTessl: €ClM IPU PABHOYCKOPEHHOM JBWXKEHHMU 0€3 HadyaJbHOM CKOPOCTH

IIYyTA OTHOCSITCS KAaK Psifi HEYETHBIX YMCEN, TO COOTBETCTBYIOILME IMPOMEXYTKH BPEMEHU

OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMSL.

Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

L o ND

Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBHXKEHHUH Teja II0
TOPU30HTAJILHON TIOBEPXHOCTH.
10. Ompenienienre  pabOTHI CHUJIBI  YOPYTOCTH MpU MOABEME TIpy3a C HCIHOJIb30BAHHUEM
HEIOABMYKHOIO U ITOIBIIKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3gen 9. Mexannyeckue KoJ1e0aHuA U BOJHEI.

KonebarenbHoe nBmxkenne. OCHOBHBIE XapaKTePUCTHKU KOJeOaHUM: MEpUoJ, 4YacToTa,
aMIuTyna. MareMaThyeckuii M TPYXKUHHBIM  MadaTHUKU. [IpeBpamienue sHeEpruum mnpu
K0JIeOATEeIbHOM JABMIKCHHH.

3aryxaromue koneOaHus. BoiHyxaeHHble konebanus. Pe3oHanc. MexaHuuyeckue BOJIHBI.
CaoiicTBa MexaHW4ecKux BOJH. [IposonbHbIe U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
pacnpoctpaneHus. MexaHn4ecKue BOJHBI B TBEPJIOM Tell€, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Jemoncmpayuu.



Habnronenue xonebanuii Tes moJx AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenue BeIHYX/IEHHBIX KOJIeOaHMId U pe30HAHCA.

PacnipocTpanenue npo0JbHBIX U MOMIEPEYHBIX BOJIH (HA MOJIEIN).
HaGumto1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnN e

AKyCTHYECKHI pE30HAHC.
Jlabopamopubvie padbomot u onvimel.
1. Ompenenenue 4acTOThl U EPUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U MEPUOJIA KOJICOAHHI MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOJia KOJIeOaHUH MOJBEIIEHHOIO K HUTHU Ipy3a OT JJIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MepHo/ia KoJIeOaHU MPYKUHHOTO MAasgTHUKA OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCMMOCTH MEpHOJia KOJeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. ONBITHI, TEMOHCTPHUPYIOIIUE 3aBUCUMOCTD MEPUOAa KOJICOAHHI MPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue ycKopeHHs! CBOOOIHOTO MaJIEHUSI.
Pa3nen 10. DnekTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaya 3MeKTpOMarHuTHBIX BOJIH. VCIIOIb30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJiHOBBIE CBOWMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TesedoHa.
Pa3nen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas mognens cBera. Mcrounuku cBera. lIpsmonuHeiiHOE€ pacnpocTpaHEHUE CBETa.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.
[Ipenomiienne cBera. 3akoH mpenomieHus cBeta. [loiHOe BHyTpeHHEE OTpaKeHHE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xop nyueit B auH3e. OnTuyeckas cuctema Qoroanmnapara, MUKpPOCKOTa U TEIECKOIIa.
I'na3 kak ontuueckas cuctema. ban3opykocTs U JalbHO30PKOCTb.
Paznoxxenne Genoro ceera B cnekTp. OmnbiTel HpioToHa. CrokeHHE CHEKTPajbHBIX IIBETOB.
Jucnepcus csera.
Hemoncmpauuu.
[IpsiMonMHENHOE pacTIpOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTuyeckuii CBETOBO/I.
Xon nyuei B cobuparomieit JuHse.
XoJ Jlydel B pacCenBaroLeH JIMH3E.

O NV A WN e

[omy4yeHnne n300paXkeHHIA C TOMOIIBIO JIMH3.



9. Mpunuun neiictBus oroanmapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopens riasa.

11. PaznosxeHne OEIoro CBETa B CIICKTP.

12. Tlomydenue GeI0TO CBETA MPU CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.
2. HM3yyeHue xapaKTEpUCTHK U300paxKeHUs PEAMETA B IUIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCMMOCTH yIJla IPEJOMIIEHHS CBETOBOIO Jyda OT yrja MaJeHUs Ha
IPaHULIE «BO3LyX—CTEKIION.

[Tonyuenue n3006paxeHui ¢ MOMOUILI0 COOMPAOILIEH JIMH3BI.

Onpenenenre (OKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIbI COOUpAIOIIei TMH3BI.
OneITHI IO Pa3IoKEeHNUIO OEI0Tr0 CBETa B CHEKTP.

N o vk

OnBbITHI IO BOCIIPUATHUIO IIBETA MPEAMETOB IIPU UX HAONIOIEHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJIEHHS.

OneiTel Pesepdopaa u nnanerapHas mojnenb atoma. Mogens atoma bopa. Mcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PannoaktuBHOCTH. Anba-, 6eTa- u ramma-usnydenus. CTpoeHune aToMHOro siapa. Hykmonnas
MOJIENb aTOMHOTO spa. M3oronsl. PannoaktuBHble npeBpamenns. [leproa nomypacnaga aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MacCOBOIO 4YHCEN. DHEprusi CBs3U
aTOMHBIX sep. CBs3b Macchl M SHEprun. Peakuun cuHTe3a M aeneHus sjaep. VICTouHMKN 3HEpruu
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JledcTBUS paguOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U3TyYEHUS U TOTIJIONICHUSI.

2. CrekTpbl pa3IMvHBIX Ta30B.

3. Cunekrtp Bogopoja.

4. HalGnrogenue TpekoB B kamepe BuibcoHa.

5. Paborta cuérynka HOHU3UPYIOIINX U3ITYyICHHUH.

6. Perucrpamnus u3aydeHus: MIPUPOIHBIX MUHEPAJIOB M TIPOYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HalmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenmoBanue TpEKOB: H3MEpPEHUE OHHEPrHMM YACTUIBI 1O TOPMO3HOMY MyTH (1O

dhoTtorpadusim).

3. UMsmepenue paguoakTUBHOTO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIM A MOLYJIb.

IToBTOpUTENBEHO--0000MAOIINIA MOy b MpEAHA3HAYEH Ul CUCTEMaTH3aluu U 0000LIeHNs
IIPEIMETHOTO COJAEP)KAaHUS M ONbITa JIEATENLHOCTH, MPHOOPETEHHOTO MPH M3YYEHUH BCEro Kypca
¢u3uKy, a TaKke Ul MOATOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY SK3aMeHy No (u3uke uis
oOyyaromuxcs, BEIOpaBIINX 3TOT y4EOHBIH MpeaMeT.

[Ipu u3ydyeHUn AaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHJIbI 1€ TEBHOCTH, Ha
OCHOBE KOTOpBIX OOecleYrBaeTcsi AOCTHXKEHHE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00yueHHs, (OPMHUPYETCS €CTEeCTBEHHOHay4yHass TI'PaMOTHOCTb: OCBOCHHME HAy4YHBIX
METOJIOB HCCIEeOBaHUs SBJICHUH MPHUPOABI M TEXHUKH, OBJIQJIEHUE YMEHUSIMH OOBSICHSITH



¢u3nveckue sIBICHUS, TPUMEHSS MOJIydeHHbIE 3HAHUS, PEelIaTh 3a7a4yl, B TOM YHCIE KadeCTBEHHbIC
U DKCIEPUMEHTAJIbHbIE.
[IpyuHIMOMATBHO AESTEIbHOCTHBIN XapaKTep AAHHOIO pasjesa pealusyercs 3a CU€T TOro, YTo
oOyyJaronuecst BHIIOJIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPEJIaraercs:
Ha OCHOBE IOJYYEHHBIX 3HAHUN pacro3HaBaTb U HAYYHO OOBSCHATH (PU3MUYECKUE SIBICHUS B
OKpY>Karolllell IPUPO/I€ U TIOBCETHEBHOM XKU3HU;
WCIOJb30BaTh HAy4YHBIE METOIBl HMCCIENOBAHUS (PU3MUECKUX SIBICHUHA, B TOM YHCIE JUIS
IIPOBEPKHU MIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HanWOOJIee BAXKHBIX JIOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOTO HCIOJIb30BAHUS Pa3IMYHbIX MCTOYHHWKOB 3HEPIrUHM Ha OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEro 0OOpa3oBaHHs HAIMpPaBICHO Ha
JOCTHUKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB.

B pesymbrate u3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAaThl B YACTH:
e 1) naTpuOTHMYeCKOro0 BOCIIMTAHUS:

® — IPOSBJICHUE MHTEpECAa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JACSITEIBHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ICTETHYECKUX KauecTB (pU3MUECKOW HayKH: €€ TAQpMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHME LIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyJIbTYpHI;

e — pa3BHUTHE HAYYHOM JI0003HATEIHLHOCTH, HHTEPECca K UCCIEA0BATEILCKOM e TeIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1ATr0NOJyYHs:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro obpasa XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, B@KHOCTH TMpaBWi OE30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETrO IpaBa HAa OMIMOKY M TaKOro
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTEIbHOMN
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW W  COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCie U GU3NIECKUX 3HAHUK;

® — HMHTEpeC K MPaKTUYECKOMY U3yUEHHIO Ipodeccuil, CBI3aHHBIX C PUIUKOIL;

e 7)3K0OJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (GU3NYECKUX 3HAHWM A pelieHus 3axady B 00jacTu
OKpYXarolllel cpefibl, MIaHUPOBAHUS MOCTYNKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MNI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTell X pelieHus;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUAM COUMATBHON U NMPUPOAHOM Cpebl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUN U TPOEKTOB
(bu3nUecKoi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIECHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JeATEIbHOCTD;



e — 1OTpeOHOCTH B (OPMHUPOBAHWUHM HOBBIX 3HAHWUH, B TOM 4HUcle (OPMYIUPOBATH HJIEH,

IIOHATHUA, TUIIOTE3BI O (1)H31/I‘I€CKI/IX 00BEKTaxX U SABJICHHUAX,

e — 0co3HaHME Ae(HPUIIUTOB COOCTBEHHBIX 3HAHMHI U KOMIIETEHTHOCTE! B 00J1acTH (pU3HKH;

¢ — [UIAHMPOBAHME CBOETO PA3BHUTHUS B MPHOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

¢ — CTPCMIICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IMPUPOEI, 06HICCTB3. U 3KOHOMUKHU,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/H\/JI;

e — OIICHKAa CBOUX JEHCTBUH C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYI0 CpPEAY, BO3MOKHBIX

J1I00AJIBHBIX TIOCIEACTBUHA.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(opMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJTIOYAIOIIME TI03HABATEIbHBIE YHHBEpCAJIbHBIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIC

YHHUBEpCaJbHbIe yueOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCATIbHBIE YUeOHbIE AEHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBJISATH M XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCH(UKAIIMU, OCHOBAHHUS JJIs1 0000IICHNUS
Y CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpUBAEMbIX (paKkTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISBJISATh TIPUYMHHO--CIICICTBEHHBIC CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIIECCOB, JIeNaTh BBIBOJBl C HCIOJIB30BAHUEM JCAYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKIIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH,
CaMOCTOSITEIPHO  BBIOMpaTh CHOCOO pemieHHs Y4eOHOW (U3MUeCKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pELICHHS, BHIOOp Hamboyiee MOIXOMAAIIETO C
y4ETOM CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBrble ncciienoBareibcKue AeiCTBHSA .

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

npoBOAUTL IO  CAMOCTOATCIBHO  COCTAaBJICHHOMY  IIJIAHY  OIIBIT, HECJIOKHBIN
(1)I/I31/I‘IGCKI/II‘/‘I OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAaHHUC q)HSquCKOFO SBJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBaHU UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMyJIHpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 Ppe3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIIbITA, UCCIICAOBAHUAA,

MIMPOTHO3UPOBATH BO3MOXKHOC JallbHEHIIIee pa3sBUTHE (1)I/I3I/I"ICCKI/IX MponeccoB, a TaKKe
BbIIBUT'ATh ITPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alpochl MpH IMOHMCKe U OTOOpe
MHGOpMAIIUY WK TaHHBIX C YIETOM MPEUIOKEHHO M yueOHo# pusnueckoit 3a1aum;



aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BUJIOB U (P)OPM IPECTABICHHUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH H
WUTIOCTPUPOBATh pPElIaeMble 3a7a4ll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMmy, HWHOU
rpaduKoi ¥ X KOMOMHAIMSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToOB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33JjaBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIaeMOM TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE Ha PEICHUE 33/1a4H U O JIepKaHue 0aroKenaTeIbHOCTH OOIICHHS,
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3In4Ke U CXOACTBO MO3UIIHIA;

BBIpaKaTh CBOXO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (PU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH peIeHUH KOHKPETHON (pr3HuecKoil mpoOiIeMsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JNOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITMIOJIHATh CBOIO 4acTb PAa0OTHI, JOCTHrash KaueCTBEHHOIO pe3yibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYrMMH WIEHAMH KOMaH/Ibl;
OLICHMBaThb KAauyeCTBO CBOEr0 BKJIAJAa B OOMUI MNPOIYKT MO KPUTEPUSM,
CaMOCTOATENBHO C()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS

Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX Ul PEeLICHUs
(buznyecKux 3HAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHud (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITENIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3NYECKON 3aJaydl WM IUIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OIIEHKY CUTYallUH U MpeJylaraTh MjaH €€ H3MEeHEeHMs,;

OOBSICHATh MPUYUHBI JTOCTHKEHMS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JAEATeNIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI MJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKIINUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



® CTaBUTH ce0s1 HA MECTO APYTOro 4eJI0BEKa B XOJI€ CIOpa WM JUCKYCCUU HA HAY4HYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e T[pHU3HABATHh CBOE MpaBO HA OMMOKY NpU pEHIeHWH (U3NYECKUX 3a]ad WIH B
YTBEPKJICHUSX HA Hay4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3ylIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

® UCMOJB30BAaTh TOHATHS: (U3NYECKHE W XUMHUYECKUE SBJICHUSA, HAOIIO/CHHE,
HKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, >KMJIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJHMHEHHOE),  TPaeKTOpHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUus (uQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEpPHOE IBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHOH OChI0 BpaIlleHWs, Ieperada aBICHHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(hEpHOE JTaBIICHUE, IIJIaBaHUE Tell, IPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UUYECKOE SBIICHHE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BJIMSHHE aTMOC(HEPHOTO AaBJICHHS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B Telie 4YeJOBEKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKHU) (PU3UUECKUX SIBICHHUIA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3ys HU3UUECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tella, Cuja TPEHUs, JaBlieHUE
(TBEpImoro Tema, KUAKOCTH, rasza), BBITAJKWBAIOLIAs CHIIA, MeXaHHYecKas pabora,
MOIIIHOCTh, TIUJI€Y0 CHJIBL, MOMEHT CHJIbI, KOI(PQHUIMEHT TMOJIE3HOTO JAEUCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAs PHEPTUs), IPU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOMTH TpapUKH H3Y4YEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEIHYUH;

® XapakTepu3oBaTb CBOMCTBa Teid, (U3NYECKHE SBIEHUS M TPOLECCHl, HCIOJb3Ys
MIpaBUJIa CIIOKEHUs CHII (BJOJb OJHOM MpsiMoil), 3akoH ['yka, 3akon [lackains, 3akoH
ApxumMmena, NMpaBWIO paBHOBecUsl pblyara (0JI0Ka), «30J0TO€ IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHMs MEXaHHMYeCKOM »Hepruu, NpU OSTOM J1aBaThb CIIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

e OOBACHATH (U3NYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-



-CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1—2 JIOTMYECKUX I11aroB C OMOPOW Ha
1-2 wu3y4eHHBIX CBOWCTBA (U3MUYECKUX SBJICHHUM, (U3NYCCKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JeWCTBHS, HMCHONB3yS 3aKOHBI U (DOPMYIIBI,
CBs3BIBAOIME (DM3MYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUSA 3a7a4u
3aIMCHIBATh KPATKOE YCJIIOBHE, TOJCTABIATH (DU3MUYSCKUE BEIMUYUHBI B (POPMYIBI U
MPOBOJUTH PACYEThl, HAXOIUTh CIPABOYHBIC NAaHHBIC, HEOOXOIMMBIC IJI PEIICHUS
3aJa4, OLEHUBATH PEATMCTUIHOCTD MOJTYIeHHON (PU3NIECKON BETUYNHBL;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB, B ONMWCAHWM HWCCIECNIOBAHUSA BBIJIEIATh IPOBEPSAEMOE MPEINOI0KEHUE
(rumote3y), pasznuyaTh U HWHTEPIPETUPOBATH TOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OImMOKH B XOJI€ OTIBITA, JI€NIATh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOTIOAEHUIO (PU3HYECKUX SIBICHUN WU (PU3UYECKUX CBOWCTB
Ten: (GOpPMYIHpPOBATH TMPOBEPSEMBbIE TIPEAINOJIOXKEHUS, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHUS, 3aMMCHIBATH X0/ OIBITa U POPMYIUPOBATH BHIBO/IHI;
BBITIOJTHATE TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C HCIOJh30BAHUEM aHAJIOTOBBIX W HU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOUW aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOJIUTHh MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BETWYUHBI OT APYroil C
HCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH TYyTH PaBHOMEPHO JIBHIKYIIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbl TPEHUS CKOJBXKEHUS OT Beca TeJa, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CHJIBI TPEHHsS OT IUIOIIAIu
COIIPUKOCHOBEHUS TEJ, CUJbl YIPYrOCTH OT YIJIWUHEHUs MPYXKUHBI, BBITAJKUBAOIIEH
CuiIbl OT O0OBEMA MOTPYKEHHOW YacTH Tela W OT IUIOTHOCTH J>KHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOIPYKEHO TeJo,
yCIIOBUYM TIJIaBaHUS TeJ, YCJIOBHUI paBHOBeCUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHusi, cleAysl MPeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOITY4YEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEIOKEHHBIX TaOMUI U TpaduKoB,
JIENIaTh BBIBOJIBI IO PE3YJIbTATAM MCCIIEIOBAHHUS;

MPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (TUIOTHOCTH BEIIeCTBa
KUJIKOCTU W TBEPAOro Teja, Cuila TPEHUSI CKOJIBKEHHUS, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JIEWCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEIyd MPEIOKEHHOU
WHCTPYKIHUU: MIPU BHIMIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMUMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIUIBI JEHCTBUS MNPHOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMOABWKHBIN OJIOK, HAaKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE: MOAIIUIMHHUKH, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN NPECC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOW HACOC,



apeoMeTp), UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHHA M HEOOXOIMMBIC
¢u3nveckre 3aK0HbI M 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TpUMepax) MPAKTHUYECKOTO
WCTIOJIb30BaHUSl (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM i OOECreueHUs
0e30MacHOCTH 1IpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAaHEHHUS 3J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IOBEACHUS B
OKpYKalollel cpere;

OCYIIECTBIISITh OTOOP HMCTOYHWUKOB HH(popManuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX UICTOYHUKOB BBIAEIATh HH(OPMALINIO, KOTOPAsl SBISETCS IPOTUBOPEUNBOM
WJTU MOKET OBbITh HEJIOCTOBEPHOM;

WCI0JIb30BATh MPU BBINOJHEHUHU Y4EOHBIX 33JaHUI HAYyYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3MUecKoro coJiep’KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIAJETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus WMHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IMHCHMEHHBIE M YCTHBIE COOOIICHUsT HA OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu GU3NYECKOTO COAEPKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (HU3HKH,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPU BBINOJIHEHUHU YYEOHBIX IIPOEKTOB M HUCCIIECIOBAHUI pacnpeneniaTh 00A3aHHOCTH B
IpyIIe B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTD 3a BBIITOJIHEHUEM IUIaHA
NeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIQJ B JAEATEIBHOCTh IPYIIIBL,
BBICTPAaNBATh KOMMYHHUKATHBHOE B3aMMOJCUCTBHE, YIUTHIBAasE MHEHUE OKPY/KAIOIIUX.

K koHiy oOyueHuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

WCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE JBIKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIISCTBA, KPUCTAUIMUECKHE W aMOop(HBIE Telna,
HACBIIIICHHBIA W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPHUUCCKHUI 3apsl, DJICKTPUUECKOE
MoJie, MPOBOJHUKH M IUAJICKTPUKH, MOCTOSHHBIA AJICKTPHUYECKHUH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMPEHUE M CKaTHe, TeIulolepenaya, TEIUIOBOS
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, WCIApPEHUE, KOHJICHCAIIMS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KUIICHHUE, TerIonepeaayda
(TEerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SIIEKTPU3allUs Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHA) TIO0 ONHCAHMIO HX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckne SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue CoJliHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,



JJIEKTPUYECKHE SIBIEHUS B aTrMocdepe, OJIEKTPUYECTBO IKHMBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, JApei] MOoJI0COB, pOJib MAarHUTHOTO MOJISA JJIS KU3HH Ha
3emJie, MOJNAPHOE CUSHHE, IPU 3TOM MEPEBOAMUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICTISATH CYIIICCTBEHHBIC CBOMCTBA (MTPU3HAKHM) (PU3NICCKUX SBICHUI;

OIMMCbIBATb U3YYCHHBIC CBOMCTBa TEI U CI)I/IBI/I‘-IGCKI/IG SABJICHHSA, UCIIOJIb3YyA (1)I/I3I/I‘IeCKI/IC
BCINYNHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrusd, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEIUIOEMKOCTh ~ BEILIECTBA, yJelbHAas TEIUIOTa IUJIaBJICHMS, YAEJIbHAs TeIuloTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
I[ef/'ICTBI/Ifl TEIIOBOM MalllkMHbI, OTHOCUTCJIbHAA BJIAJKHOCTH BO31YyXa, BHCKTpI/I‘-ICCKI/Iﬁ
3aps], Ccujla TOKa, DJJIEKTPUYECKOE HaIlpshDKEHHWE, COMPOTHUBIEHUE IPOBOJIHUKA,
yEIBbHOE CONPOTUBIIEHUE BEIIECTBa, pad0Ta M MOIIHOCTbH 3JIEKTPUUECKOT0 TOKA), IPU
ONMMCaHUMU TIPaBHJIIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI HCIIOJIb3YEMBIX BCJIMYUH,
0003HaYEHHUS U CAMHHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYNH, HAXOJUTH (1)OpMYJ'II)I, CBA3BIBAIOIIINC
JaHHYIO0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TI'paQUKu
HU3YUYCHHBIX 3aBHCHMOCTEN (1)I/ISI/I‘~I€CKI/IX BCJINYHH,

XapaKTEepUu30BaThb CBOMCTBA TEJI, (1)I/ISI/I‘IGCKI/I€ ABJICHUSA W TIIPOLCCChI, HCIIOJIB3Ys
OCHOBHBIC ITOJIOKCHUSA MOJ'IeKy.TISIpHO--KHHeTquCKOﬁ TCOpHUU CTPOCHHUA BEIICCTBA,
MPUHIMUI CYNEPHO3UIMN Mojed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH Oma aimsd ydacTka nenu, 3akoH JDxoyms—JIeHna, 3aKkoH COXpaHEHMs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBACHATH (pU3MUECKHE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX SBJIICHHUH, PU3MUECKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemath pacy€THble 3agauyd B 2-3 JEMCTBUS, HCHOJIb3yd 3aKOHbI U  (DOPMYIbI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUA 3373y
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX NIl PEIICHUS 3aJauu,
BBIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHBATh MMOJTy4YE€HHOE 3HaYCHHE (PU3NUECKON BEIIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysd  ONUCAHUE  HCCIEAOBaHWSA,  BBIACTATH  IPOBEpsieMOe
MIPENIOJIOKEHNE, OICHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JieNaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Tesl (KaWUISIPHBbIE SBJIEHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArpPEBaHUs IIPU U3IYYEHHUH OT LBETA
u3IyJaoume  (moriomaronieif) MOBEpXHOCTH, CKOPOCTh MCIApEeHUs BOJBI  OT
TEMIEPATYPbl JKUAKOCTH W IUIOMAAU €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE MIEKTPUUYECKUX 3apsIIOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJlIM3alisl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOHCTBA JJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIaTENs
MOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0KEeHNs, COOUpaTh



YCTAaHOBKY M3 IPEIJIOKEHHOTO 000pyIOBaHMs, OIMCHIBaTh XOJ OMNbITAa U
(hopMyIupOBaTh BHIBOIBI;

BBIIIOJIHATh MPSAMbIE MU3MEPEHUS TEMIEPATyphbl, OTHOCUTEIILHON BIIAKHOCTU BO3AYXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JTATUYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHHUH C y4ETOM 3alaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BEIMYMHBI OT JIPYroH ¢
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIJIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU MOMEPEYHOI0 CEYEHUs M YJEJIIBHOIO CONPOTHUBIICHUS BEIECTBA
MIPOBOJTHUKA, CHJIBI TOKA, UIYIIET0 Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TOCIEA0BATEIbHOIO M IMapaJJIEIbHOIO COEIMHEHUN MPOBOJAHUKOB):
IUIAaHUPOBATh HCCJIEI0BAaHUE, COOUpATh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIeays
MIPEI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIuI ¥ rpaMKoOB, /1e1aTh BHIBOJBI 10 PE3yIbTaTaM MCCIIEI0BAHUS;

MIPOBOJUTH KOCBEHHBIE HU3MEpEHUs (U3UYECKUX BENUYHMH (yIelbHas TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pab0oTa U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh H3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPEII0KEHHOM UHCTPYKIUH, U BBIYUCIIATH 3HAUYE€HHE BEJINYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOM Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOIUJICHHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUETUYMK DIIEKTPHUUECKON
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AIEKTPOIPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTETH, 3JICKTPOMArHUT, 3JEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa), MCIOJb3YyS 3HAaHUA O CBOMCTBaX (PU3UYECKUX SBICHUN H
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIeI0BAaTEIbHBIM U MapaulebHbIM COEAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJUTE TpPUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHUI B TMOBCEAHEBHOW MKU3HU s OOecreueHus
0e30macHOCTH Tpu oOOpamieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpAaHEHHUs 3J0pPOBbSI M COONIIOIEHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIIATh MOMCK HHPOpPMaLUK (U3NYECKOro cojepxkaHus B VHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUW WM NYTEM CPAaBHEHMUS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIIEATh MHGOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJI0CTOBEPHO;

WCIOJIb30BaTh MPH BHITIOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATypPy
(GU3NYEeCKOT0 COJAEp)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu MHTepHer,



BJIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOLIeHHs, 0000mas
MHPOPMAIMIO U3 HECKOJBKUX HMCTOYHHKOB (PM3MYECKOTO COJIEPKAHMSA, B TOM YHCIIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHON WM  HMCCIEeNOBATEIbCKON
JEATENBbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh W3YYECHHBIM NOHATUNHBIM anmapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAINCH;

NpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBaHUHN (PU3MYECKHX TPOILECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIEINTh 3a BBINIOJIHEHUEM IUIAHA JACWCTBUUM W KOPPEKTUPOBAaTh €ro, aJeKBAaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJIAJ B  JEITEIBHOCTb  TPYNINbl, BbICTpaUBaTh
KOMMYHHKaTHBHOE B3aUMO/IEHCTBUE, MPOSIBIISAS FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHy oOyueHuss B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

UCIIOJIb30BAaTh TOHATHS: CHCTeMa OTcu€ra, MaTepuanbHas TOYKa, TPaEeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBWKEHMs, neopmarus (ynpyras, Iiactudyeckas),
TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TIEpEerpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOrO Tella, paBHOBECHE,
MEXaHWYeCcKue KoJieOaHMsi U  BOJIHBI, 3BYK, HWH(QPa3ByK ©  YIbTpa3BYK,
AIIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh, CHEKTPbl HCIyCKaHWsI W TOrJolieHus, anbda-, Oera- W ramma-
W3ITy4eHUsl, U30TOIBL, SJIepHast YHEPreTHKA;

pasznuyath SBJICHUS (paBHOMEPHOE M HEpPaBHOMEpPHOE MPSMOJUHEHHOE JABHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBMKEHHE, CBOOOTHOE MaJIeHUE Tell, pABHOMEPHOE
IBUKEHHE T[0 OKPYXHOCTH, B3aMMOJCHCTBHE TeJ, pPEaKTUBHOE JBU)KECHHUE,
KoJjebaTenbHOE JABIDKEHUE (3aTyXalollue U BBIHYKICHHbIE KOJeOaHUs), PEe30HAHC,
BOJIHOBOE JBHKCHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE paclpocTpaHEHHE,
OTpa)XCHHE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pas3sIoKEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX IIBETOB, IWCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3Iy4eHUs)
M0 OMHUCAaHUI0 UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKHX SBIICHUN B OKpYyKaroleM Mupe (B
TOM 4Hcie (U3NUECKUE SBIICHUS B MPUPOJIE: MPUINBBI U OTJIUBBI, JTBUKEHUE IJIAHET
ConHeYHOU cUCTeMBbl, PEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHWE BOJIHBI, I[yHaMH, 07XO, LIBeTa Tell,
ONTUYECKUE SBJIEHUS B  MpUpoje, OHOJOrMYecKoe JEWCTBHE  BHJIUMOTO,
yIbTPaHOJIETOBOTO U PEHTTC€HOBCKOTO HM3IY4YE€HUH, €CTECTBEHHBIH paJlOaKTUBHBINA
(OH, KOCMHYECKHE JIy4d, pPaJUOAKTHBHOE H3JIydeHHE MPUPOAHBIX MHUHEPAJIOB,
JIeCTBUE PaIMOAKTUBHBIX M3Ty4eHUN HAa OPraHU3M YelloBeKa), PU ITOM NEPEBOAUTH
MPAKTUYECKYIO 33aJauy B yueOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN)
(bU3NYECKUX SABICHHIA;

OIMCHIBATh U3YYEHHBIE CBOICTBA TeN U (pU3MUYECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHe
BEJIMYMHBI (CPENHASI U MTHOBEHHAsl CKOPOCTb Tella IIPM HEPAaBHOMEPHOM JBM)KECHMH,



YCKOpEHHE, MEepEMEIIECHUE, MTyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIA YIPYIOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMITYIbC TENld, UMITYJIbC
CHJIBI, MEXaHHUYECKasi paboTa U MOILTHOCTh, MOTEHIIMABbHAS SHEPTHUS TeNa, TOJHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHASI SHEPTUS CKATOM MPYKUHbBI, KHHETUYECKAs
SHEprus, IOJHAs MeXaHW4ecKas HSHeprusi, Nepuoj]] M 4YacToTa KoJieOaHWM, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTeIb MPEIOMIICHUS
Cpenbl), TIPU ONMHCAHWM TPABWIIBHO TPAKTOBATh (DU3NYECKUH CMBICT HCIOJIB3YEeMBIX
BEJIMYUH, OOO3HAYCHHS W EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIWYMHY C JPYrHMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIMII CYHNEPIIO3ULIUHN CHUII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHUSI M TPEIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MaccoBOTO 4YHCEI NpU SAEPHBIX pPEaKUUsIX, MpU OITOM JaBaThb CJOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMKChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull  MpPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpPOi Ha 2—
3 U3y4yeHHBIX CBOICTBa (PU3MYECKUX SABJIIEHUH, (QU3NYECKHMX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

peraTh pacu€THbIE 3a/1a4M (OMMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), UCTIOIB3Ys
3aKOHBI M (OPMYIBI, CBS3bIBAIONINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHalU3a
YCIIOBHSI 33Jaud 3aIlMChIBATh KPATKOE YCIOBHME, BBIABIATh HEJOCTAIOIIUE WIIU
M30BITOYHBIC JAaHHBIC, BBIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEIICHUS,
MPOBOJIUTh pPacy€Tbl W OLEHUBATH PEATUCTHYHOCTh IOJYYEHHOIO 3HAYCHUs
(bu3nuecKoil BEIMYMHBIL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HCIIOJIb3ys  ONMCAaHUE  HCCICAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIeNIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOMIOJCHUN U OMBITOB;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3UYECKUX CBOICTB
Ten (M3yueHue BTOporo 3akoHa HblOTOHA, 3aKOHA COXPAaHEHUS SHEPrUH, 3aBUCHMOCTh
nepuoja KoJiebaHui MpyKUHHOTO MAasITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILIUTY/Ibl MaJIbIX KOJICOAHUM, MPSIMOIIMHEHHOE PacpOCTPaHEHUE
CBETa, pa3JIoOKeHHE OEJIOro CBeTa B CIIEKTpP, M3yUYeHUE CBONCTB H300pakeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMera B CcOOHMparolied JIMH3E,
HaOJIo/IeHUe CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB M3IYYEHHUs): CAMOCTOSITEIHLHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONMCHIBATH XO/1 OMBITA U
€ro pe3yibTaThl, (GOPMYIUPOBATH BBIBOIbI;

MIPOBOJIUTh MpPU HEOOXOIMMOCTH CEpPHIO NPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3Ha4YeHHE H3MepseMol BelW4YMHBI ((OKYCHOE paccTOsiHMEe COOMpAroLiei JIHMH3bI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEpUTETHLHOT0 Mprudopa);



MIPOBOJIUTH MCCIIEJIOBAHUE 3aBHUCUMOCTEH (PU3MUECKHX BEIMYMH C HCIIOJIH30BAaHUEM
NpSMBIX M3MEPEHUN (3aBUCUMOCTh IIYTM OT BpPEMEHU IIPpU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TNepuoja KojeOaHWi MaTeMaTHYecKOTro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTPa)X€HUS CBETa OT yIJla MaJeHUs U
yria OpejoMJIEHUs OT yIJla MaJieHus1): IJIaHUpOBaTh MCCIIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HKCHpPOBATh pE3ylIbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NYEeCKUX BEIMYMH B BUJAE TaOIUI U rpaduKoB, IeNaTh BBIBOJIBI IO PE3yIbTaTaM
HCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEIMYMH (CpelnHsisi CKOpOCTh H
YCKOpEHHUE Tella P PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOTO MaeHMUS,
KECTKOCTh NPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W NEepUoja KoJeOaHWH MaTeMaTH4eCKOro M IMPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PATUOAKTUBHBIA (POH):
IUIAaHUPOBATh M3MEPEHHUS, cOOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY M BBINOJIHATH
U3MepeHusi, cleAysl MPeyIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAUEHHE BEIMYMHBI U
aHAJIM3UPOBATh TMOJYYEHHbIE pe3yJAbTaThl C Y4ETOM 3a/IaHHOM TMOTPEHIHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHHEM;

pa3nuyaTth OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUECKUX MOJeNel: MarephalibHas
TOUYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEUYHBI HMCTOYHMUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHasi MOJEb aTOMa, HYKJIOHHAsi MOJIeJIb @aTOMHOTO s/pa;

XapakTepu30BaThb MPUHLUUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OIOPOH HA UX ONMMUCAHUS (B TOM UHUCIIE: CIIMIOMETP, JaTUYMKHU HOJIO0KEHHUS,
paccTOsIHUS U YCKOPEHMSI, PAKeTa, 3X0JI0T, 0UKH, HEPUCKOTI, (OTOAIIapaT, ONTUYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUS O
cBOMcTBaxX (M3NYECKUX ABJICHUNA U HEOOXOAUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPHU PELIEHUH y4eOHO--
IIPAKTUYECKUX 3aJ]ay, ONTUYECKHE CXEMBbI I MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ cobuparoleil TuHse;

IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUS (PU3UYECKUX 3HAHUM B IOBCEAHEBHOM MU3HM [Uil OOecredyeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHMST HOPM HKOJIOTHYECKOTO IOBEAEHUS B
OKpyXKarollel cpezne;

OCYILIECTBIIATh MOMCK HMHPOpManuu (u3ndeckoro cojepxkanuss B HHTepHere,
CaMOCTOSTENIbHO (OPMYIUPYS IMOMCKOBBIM 3ampoc, HAXOJUTh IyTH OIpeaeeHHs
JIOCTOBEPHOCTH TOJy4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBHINOJHEHUN Y4EOHBIX 3aJJaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIA/IeTh NMpUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYT'YIO;



CO3/1aBaTh COOCTBEHHBIC MUChMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3NYECKOTO COJCp)KaHUs, IyOJHMYHO TPEACTaBIAThH
pe3ynbTaThl IPOCKTHOW WIIM HCCIIENA0BATEIIBCKON AEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
WCIOJb30BaTh W3YYCHHBIM MOHATUHHBIA amnmapar H3ydaemoro pasjaena (usuku u
COIIPOBOXKJATh BBICTYIUICHHE IIPE3CHTalMeH ¢ yd4€ToM OCOOCHHOCTEH ayAuTOpHH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaprre | Hpaxtirieckite o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUYN OKPY:KAIOIIEr0 MUPa
bubnuoreka [JOK
11 b3 - Hayka 0 mpHpoze 2 https://m.eds(])lo.ru/7f416194
bubmuorexa [JOK
12 DusiHieckie bem s 2 1 https:// m.edséf).ru/?f416194
bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.e dsﬁ).ru 176416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bubnmuoreka [JOK
21 CTpoetine peliiecTsa L https://m.eds;f).ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 bubmorexa [IOK
https://m.edsoo0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa HOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Jasnenue. Ilepenaua naBiaeHus: TBEPABIMHU 3 bubnnorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2
Alapaierue xKiKoCTH > https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBeHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Pagora 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIE MEXALHIMEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo0.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'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 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TennioBble siBIeHUsI
bubmmoreka [IOK
1.1 C i 7
TPOCHIE I CROHCTEA BEMlecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvecKue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U X B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 h tI/tIpJSI:jI/(r)r:.eeI:;(i.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHask WHIYKITUS 4 bubmmorexa LIOK
' P AVICH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckne Kojae0aHusl U BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHIHCCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUA
bub OK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 Hommoreka Ll

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



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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [IOK
A 41 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bubmmoreka [{OK
2 1
> (TpoeHie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
FICPHPIE peardit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBToOpuTe/ 1bHO-00001IAK0 M MOLYIb
6.1 [ToBTOpeHue u 0000IEeHNEe COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrtpoabubie | IlpakTuueckue i[:;‘?e}[l/lﬂ o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBnenus npupoabl
2 dusnvecKue SIBICHUS 1
3 dusndecKue BETMIHHBI U UX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TIPH TOMOTIH 1 1
XKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATYpPhI"
MeToabl Hay4HOTO IMO3HAHMSL.
5 Onnc:HHe (1})’1:31/1%01(1/1)( SIBJICHUH C 1 Bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
6 Iapuka, mymeHHOro 1 1
TOPU30HTAIIBHO, TeM O0JIbIlIe, YeM
OobIIe BhICOTA ITycKa"
Crpoenue BemiecTBa. OMNbITHI
7 zLOIIZaszBanmHe JUCKPETHOE , 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OnbIThI MO 1 1



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

HAOIIOAECHUIO TEILJIOBOIO
pacIIUpeHus Ta30B»

10 ArperaTHble COCTOSIHUSI BEILIECTBA
OCoOeHHOCTH arperaTHbIX
11 coctosiHui Boibl. O000IICHHE TIO bubnuorexa [JOK
pazzaeny «llepBoHavaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
MexaHnueckoe JBHKEHHUE.
12 PaBHOMepHOE I/IZI[—IepaBHOMepHOC Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHUKCHHE
bu6mmoreka [IOK
13 CKopoCT®. EAHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepnusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16| wacomn cvomsrena 1o oro bimorera LLOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «OrmpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pertenue 3agau mo teme bu6mmoreka [JOK
"TInoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTUKa
19 B3auMoencTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «3yuenue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmaryin) NpyKHHBI OT
MPUJIOKEHHON CHJIBI)

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBsI3b MEXKTY CHUJIOHN TSKECTH U
22 Maccou TCJIIE?.,BGC tena. Pemmenne Bubnuotexa LIOK
p Y https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH
Cwuta TsKeCTH Ha WX TIJIaHeTaXx.
23 dusnueckue xapalffey;HCTHKH Brbmiorexa LIOK
https://m.edsoo.ru/ff0a1502
TJIaHEeT
24 N3mepenue cui. Jlunamomerp bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CioxeHne IByX CHI,
26 HaHpaBJ'IeHIfI)IZXHO OJTHOM MPSMOH. Bubnuorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
97 Pemrenue 3agaud mo reme
"PaBHoaelcTBYyIOIIAsA Crt"
Cuna TpeHus u e€ Bubl. TpeHue B bubnuoreka [JOK
28
MIPHUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCHUMOCTH CHJIbI TPCHHUS
29 CKOJIB)KCHHS OT CI/IJ'Ipr JIaBIICHUS U Bubmmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
IIOBEPXHOCTEMN
30 Pewienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUJIIBI
31 Pemenne 3amad mo Temam: «Bec bu6mmoreka [JOK

tenay, «I'paduueckoe n3zobpaxkeHue

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

cuiry, «CHunbly,
«PaBHOAECUCTBYIOIIAS CHAIDY

KonTtposnsHas paboTa mo Temam:
«Mexanndeckoe IBIKESHHUEY,

32 «Macca, INIOTHOCThY, «Bec Tenay,
«['padruaeckoe n300pakeHUE CHIY,
«Cunbr»
Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuoreka [JOK
33
YBEIMUYCHUS TABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE T'a3a. 3aBUCUMOCTH
34 faBneHm rasa ot ooréma bubmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPABLIMU
35 TGHI;I\jIII/I }KEI[KOCTHMI/I u fi’;aMI/I. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUEC B KUJIKOCTH U Ta3e
36 ilblsBaHHoe I[Gf/ifTBI/ICM CUJIBI ’ bubmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau o teme «JlaBienue bu6mmoreka [JOK
B KHUJIKOCTH U raze. 3akoH [lackainsy https://m.edso0.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpel. [lopiiHeBoi
YKUJIKOCTHBIN HacOC
41 Atmocdepa 3eMiH ¥ IpUYHUHBL €€ bubnuorexa [IOK
CYIIECTBOBaHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [IOK



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 atmochepHOTO

bubmuoreka [JOK

43 nasnenus. OneiT Toppuueiniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JIaBJICHUS OT BI)ICOTIj)HI;ZI YPOBHEM Bubnuotexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpS
Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
45
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
AtmocdepHoe naBneHue"
efCTBUE KUIKOCTH U T'a3a Ha
47 fOFPY)KGHHOGHB HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnas pabota
48 «OmnpeneneHre BITATKABAIOIICH bu6mmoreka [IOK
CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTb)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 TeJIa B Bl(l)ne oT 00BéMa bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 [1naBanue ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa uin
51 KOHCTPYMPOBAHUE JIOAKHU U

onpeneneHue eé
rpy3onoaséMHoCTH"



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

Pemrenue 3agaq no remam:
«IInaBanue cynos.

bubmuoreka [JOK

52 Bo3nyxormiaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTEH U ra30B)»
KonTtposnsHas paboTa o teme
53 «/laBneHue TBEpABIX TEN,
YKHUJIKOCTEN U Ta30B»
bubmmoreka [{OK
>4 Mexaririecicas padora https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
> Momrioets. EAuier momtiocTH https://m.edso0.ru/ff0a3fe2
Ypok-uccnenoBanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jectauie"
57 [Ipoctbie MexaHu3Mmbl. Poiyar.
PaBHOBecue cuit Ha peryare
Poruaru B TexHuke, ObITY U
58 npupoe. JlabopatopHas pabora 05 bubnuoreka [JOK
«MccnenoBanue yCaoBHin ' https://m.edsoo.ru/ff0a478e
paBHOBECHS pbluara
Pemienue 3aga4d mo reme «YciaoBus bu6mmoreka [JOK
59
PaBHOBECHS pbIUara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nmonesnoro aeicTeus
50 MexaHusma. Jlaboparopnas paboTa 05
«M3mepenne KII/I HakioHHOM
MJIOCKOCTH
61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
MorrHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 MexaHnyeckasi 3HEpPTHs. bubnuorexa [IOK



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

Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCHepUMEHTANIbHOE OTIpEIETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKAaThIBAaHHUH TeJa MO HAKJIIOHHOU
IJI0CKOCTH"

65

KonTponbnas paborta o teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

66

PesepsHblit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHndeckoe
nBIxeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Peseprubiit ypok. Pabora ¢
TekcTaMu 1o Teme "JlaBiieHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

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

68

PesepBubiit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



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

8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

':;_)H Tema ypoxka Beero Kontpoabubie | IlpakTnueckue fl[:;:el{l/lﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuorexa [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIIlECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuorexa [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

W3MEHEHHUs BHYTPEHHEN SHEPruu

https://m.edso0.ru/ff0a5c60

bubmuoreka [JOK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BCIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y nenbpHas bubmmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OanaHca.

13 TSHJ‘IOO6M€H 1 TEIJTIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TPH CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

PacueT xomnuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmmorexa [IOK

\ https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
DHeprus ToriuBa. Y ieabHas bu6mmoreka [JOK

17
TETJIOTa CrOPaHHs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE BuGmorexa [OK

18 KPUCTAJUTMYECKUX TeJ. Y eTbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



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

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOM TEIIOThI
TJIaBJIEHUA Jibaa"

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

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
TABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocth Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIILHOU BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurarers.
TermoBble ABUraTEN U 3aIlUTa
OKpYyXaromiei cpeibl

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

26

3aKoH COXpPaHCHUA U IIPEBpaAlICHUA
QHCPI'MH B TCINIOBBIX ITPOLECCAX

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "TenoBrle SIBJICHHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BeliecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



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

KonTtposnsHas paboTa o teme

bubmuoreka [JOK
28 "TernnoBble sIBICHUSL. ICIBMGHGHHG ) https://m.edsoo.ru/f0ag6ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypok-uccienoBaHue
30 "DnexTpu3aus TeJI HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUH"
31 B3anmoelicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
noJist. [TpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTprueckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS SJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 cymeciBOBaHmI. I/ICT(}),‘IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIecTBHS 2IEKTPUUECKOTO TOKA Bubnnorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO I1I0JISI Ha



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

MIPOBOJIHUKYU U AUDJIECKTPUKH"

DIEKTPUYECKUM TOK B METalJIax,

bubmuoreka [JOK

39 KUIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "U3mepenue u perl)"ynHI;OBagne 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUYECKOe HaNpsKEHHE.

4 BoabsTmerp. JIabopaTtopHas paboTa 05 bubnuoreka [JOK
"H3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsKeHUs "

ConpoTuBieHNE MPOBOTHUKA.
43 yL[eJI;BHOG conpOTEBJIe:IIHe bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBHCHUMOCTb 3JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS HpOlfOI[HI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOrO
ceyeHus U Marepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpspbkeHus. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa e
JlaGopaTtopHas pabota
"HccnenqoBanue 3aBUCUMOCTH CHJIBI BuGnorexa 1IOK
46 TOKA, UYLIEr0 YEepPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



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

IlocnegoBaTenbpHOE U napajjiCJIbHOC

47
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
MpaBuia CJIOKECHUS HaIPSKEHUI bubnuorexa [JOK
48
MIPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
MpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
49
napauieJIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3aKOHa OMal1 st ale;Hquro bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pa6ora u moutHOCTH
51 JJIEKT quCKI(J)lro TOKa. 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaboparopHas paboTa
52 "On Ie) enIe)HI/Ie pa6OTI>I U MOLIHOCTHU bubamotexa LIOK
ped P . B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTENN AITEKTPHIESCKOM bubnmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
P P bubmuoreka [JOK
54 3apsKEHHBIE TEJIa U UX

B3auMoaenicTBus. IlocTosIHHBIN
EKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c



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

KonTtposnsHas paboTa o teme
"DyeKTpUUeCKUe 3apsibl.

55 3apsKEHHBIE Tela U UX Brbmiorexa LIOK
B . https://m.edsoo.ru/ff0abea8
B3auMoieicTBUS. [locTOSTHHBIN
ANEKTPUIECKUHN TOK"
56 [TocTosIHHBIC MarHUTHI, HX
B3aMMO/ICHCTBHE
VYpoxk-uccnenopanue "N3yuenue bubnuoreka [JOK
57 5 | 1 .
OJIEH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
58 3eMJIM ¥ €r0 3HaYCHUE JUTS KU3HU bubamorexa LOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnbIT OpcTena. MarautHoe nose
59 3neKTpH§eCK§ro ToKa MarautHoe Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTyIIKA C TOKOM
[IpumeHeHue 1eKTPOMarHuToB B
60 texHuke. JlabopaTtopHas padora 05 bubmuorexa [JOK
"U3ydeHune AeHCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
61 YCTpOI;ICTBaX Y Ha TPaHCIIOpTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabota
"KoncTpynpoBaHue u u3yueHue
paloThI BIeKTpoIBUTaTENS"
Onsitel @apanes. 3akoH
62 IEKTPOMArHUTHON MHIYKIIUH.

IIpaBuio Jlenuna



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

OnektporeHepatop. CriocoObl
MOJTY4EHUS DIIEKTPUICCKONH
63 SHEPruu. DJIEKTPOCTAHIINN Ha 1
BO306HOBHﬂ€MLD(HCTOqHHKaX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 o TeMe "DIEKTPUUIECKUE 1 1
MarHuTHBIC SBIICHUS"

KonTponsnas pabora no teme

65 "DJIEKTPUUECKHUE U MATHUTHBIC 1 brbmotexa LIOK
p,. https://m.edsoo.ru/ff0ach14
ABJICHUA
P i . Pab
66 | toxcraws o voste "Temmonsic ) BuGmorexa LIOK
| https://m.edsoo.ru/ff0acc5e
SABJICHHUA

Peseprubiit ypok. Pabora ¢

. bu6mmoreka [IOK
67 TekcraMu 110 TeMe "[loCcToSIHHEBIN 1

https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKUN TOK"

PeseprHbIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarauTHele 1
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 2 145



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

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTIMHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaGopaTtopHnas pabota

7 "Onpenenenre yCKOpeHus Tela Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 OKpY)KHOIZTI/I. lfllepnon 1 4acToTa 1 Bubmiorexa LIOK

. https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrmosas



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

CKOPOCTHU

10 LleHTpocTpeMUTENBHOE YCKOPEHHE
11 [lepsriii 3akon HetoTona. Bektop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeloToHa. bubnuorexa [JOK
12 .
PaBHOzelicTBYOIIAs cHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeEHeHNe bubnuorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cuna ynpyroeti. 3axor ['yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq o teme «Cria
YOPYTOCTH
JlaboparopHas paboTa
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cua Tpers bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agaq mo teme «Cria bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpiz[enlejHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3agau no teme "3akoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubamotexa [IOK
\ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK



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

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IMagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amgau mo reme "Cuna
24 TSYKECTH U 3§K0H BCEMUPHOTO Brbmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTh 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AGcomoTHO TBEPOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpalllCHUS

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ieMe "MexaHI/qucxoe I[BI/II:KCHI/IC. bubmorexa [JOK

. https://m.edsoo.ru/ffob0408
Bsanmoneiicteue Tea"
KouTtponbHas pabora no teme
30 "MeXl:lHI/IquK(I:e JIBUKEHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmnynsce tena. UMiynse cuibl.

31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aUMO/ICHICTBUE

32 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK



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

COXpaHEHUs UMIysbca"

https://m.edsoo0.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHoe

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 Mexanndeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/fOb0as4
35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «Omnpenenenue pabOThI CHIIBI TPEHUS
IIPY pPAaBHOMEPHOM JIBIDKCHUH TeJia
10 TOPU30HTAIBLHOU MTOBEPXHOCTH
37 CBs13b SHEpruu v paboTHI.
[TorenumansHas 3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
JlaGopaTtopHas pabdora «3y4yeHue bubnuorexka [JOK
40
3aKOHA COXPAaHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarensHo€E IBUKEHUE U €TO bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLH}{,XymL[z:{HHe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ NpyKUHHBIN
MasTHUKH
44 VYpok-uccnenopanue «3aBUCUMOCTh bubnunoreka [JOK

nepuoaa KOJICOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



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

MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlaboparopHas paboTa
«OmnpeeneHne YacToThl M MEPUOJIa
KoJIe0aHUI IPYKUHHOTO MasiTHUKA)

bub6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TEPH0/1a KoJIeOaHMi
rpy3a, HOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyecke BOJHEI"

50

3Byk. PacnpocTpanenue u
OTpa)keHHE 3ByKa

o1

Ypoxk-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
uHOPa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue Kojie0aHus U BOJIHEI"

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



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

KonTtposnsHas paboTa o teme

55 "3aKOHBI COXPAHEHUS.
MexaHn4deckue KoyieOaHus ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnionb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"
Ypok-uccnenosanue "N3yuenue
59 CBIZ)IZCTB 3J'IeiTpOMaFHI/ITHyIjX BOJTH C bubmmorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpeneneHue
60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJITHBI
DneKTpoMarHuTHas MPUpPOJa CBETA.
61 CKO];)OI::TB CBeTA. BOHIIJ)OELIIe[ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOJCTBa CBETa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrnpocTpaHeHue CBzTa. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ffob3658
Connua u JlyHsl
3aKOH OTpaKEHUs CBETa. 3epKaja.
63 PCHICHI/IGPSa,Ha‘I Ha an/IMeHeI:-H/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomnenne cBera. 3akoH bubnuoreka [IOK
MIPEJIOMIICHHUS CBETa https://m.edsoo.ru/ffO0b3aea
65 IlonHoE BHYTpEHHEE OTpaXKEHUE bubnuoreka [IOK



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

cBeTa. Mcnoib30BaHuEe HOJIHOTO
BHYTPEHHETO OTPAXXECHUS B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MPEJIOMIICHHUSI CBETOBOTO JIyda OT
yTrjia majieHusl Ha TpaHuIle "BO3ayX-
cTexno™"
Ypok-koHpepeHus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBSI3b"
68 JInnzel. OnTuyeckast cuja JIMH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX https://m.edsoo.ru/ffobAd4a
JlaGopaTtopHnas pabota
70 "Onpenenenre GOKyCHOTO bubmuoreka [JOK
PacCTOSIHHSI U ONTHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei JMH3bI"
Ypok-koHpepenmus "OnTudeckue bubnunoreka [JOK
71
JIMH30BBIC MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTH4YecKas cCHUCTEMa. bubmuoreka [JOK
3peHne https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "JledekTs
3penus. Kak coxpanurts 3peHue"
74 Paznoxxenue 6enoro cBeTa B CIEKT). bubnunoreka [JOK



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

OnsiTel HeroTona. Coxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c

Jlaboparopuas padota "ONBITHI 11O
Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP

75 Y BOCHPUSATHIO LIBETA IPEAMETOB bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HaOJIIOACHUN Yepes
LBETOBbIE (pUILTPHI"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: JIUCIIEPCHS,
uHTepdepeHus u nudpaxaus'
77 Omneiter Pesepdopna u mmanerapHast bubmuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue v NOIIOLIEHNE CBETA
79 aTOMyOM. KBanrsl. HHEIefIanBIe bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypoxk-npaktukym "Habmonenune bubnuorexka [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubnunoreka [JOK
HyksonHast Moenb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE PEBpALCHUS. bubnuoreka [IOK
N3oTomsr https://m.edsoo.ru/ff0clald
84 Pemenue 3amad no teme: bu6mmoreka [JOK

"PannoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0c0f4c
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85

IIepuon nomypacnazna

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
MpUpOJe, MEAULIMHE, TEXHUKE"

bubmmoreka [{OK
https://m.edso0.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmmoreka [{OK
https://m.edsoo0.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIIED.
CBs13b Macchl U SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau no reme "SAnepHeie
peakuun"

90

Peakmuu cuHTE3a M NEeNeHUS SaEp.
Uctounuku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZAMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBneHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KounTtponbHas paborta no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBble siBneHus"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3zaumMoaencrue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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[ToBTOpenue, o6o0menue. Pemenne

95 pacUeTHBIX M KaYeCTBEHHBIX 33]1a4 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TeroBeie nmporecchr”
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 1 bubnuorexa [JOK
o teme "KITJ TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
IloBTOpEeHHE, 00001IcHNE. Pemenue
97 pacqu}?{Hx " KaquI"IFIBeHHBIX 3a1a4 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
o teme "KII/I amekTpoycTaHoBOK"
IToBTOpEHHE, 0000IICHNE.
98 Ha60p§TopHHe pa(SII;TLI o Kypcy 1 1 bubamorera LOK
https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC ABIICHUA"
[ToBTOopenue, o6o6menue. Padora ¢
99 TeKCTaf/II/I no’TeMe 'I'I;aKOHBI 1 bubamorexa LOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOopenue, o6o6menue. Padora ¢
100 TGKCTaf/II/I HO’TCMC il;(one6aHH;1 u 1 Bubmmorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o6meHue. Padora ¢
101 TGKCTaf/II/I HO,TCMC f'HCBCTOBI)Ie 1 Bubmuorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpeHue, 06006meHue. PaboTa ¢
102 TekcTaMM 1o Teme "KBaHToBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» ®uzuka: 7-i knacc: 6a30BbIH ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M., FIBanoB
A.U., AkunonepHoe obmectso «M3narensbctBo «lIpocsemienne»

» Ousuka: 8-i kimacce: 6a30BbINM ypoBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M., BaHoB A.
., Axkunonepnoe o0miectBo «M3marensctBo «IIpocBemennes

» Ouszuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOnuk, 9 knacce/ [leppimkun U. M., I'ytauk E.
M., UBanoB A. U., IletpoBa M. A., AktinonepHoe o6mectBo «M3aarenscTBo
«IIpocsemenue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET



