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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o Qu3nke Ha ypPOBHE OCHOBHOrO 00IIEro o00pa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMIl K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTENbHOW MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOM pabodeil mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «Dusnkay.

Copepxanue mnporpamMmbl MO (U3MKE HAmpaBieHO Ha (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYAIOIIMXCS W OpPraHu3alfi0 H3Yy4YeHUs
bu3NKKM Ha JAESITENBHOCTHON OCHOBEe. B mporpamMme mo ¢u3HNKe YYUTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpeamera B peanmsanuu TpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs], a TAaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHusl.

[Iporpamma no gu3uke ycTaHaBIMBAET pacmpenesieHne y4eOHoro MaTepuaia
1o rojam oOydeHus (IO Kjaccam), mpejjaraeT NpuMepHyI0 MOCIe0BaTEIbHOCTD
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

[IporpamMmma mo ¢u3uke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

duzrka SBISIETCS  CHUCTEMOOOPA3yIONIMM  JJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, M3y4YaeMbIX XUMHUEH, Ouoioruei, actpoHomuend u (HU3NUECKOU
reorpadueli, BHOCHUT BKJAaJ B €CTECTBEHHO-HAYYHYI0 KAapTUHY MHUpa,
MPEeIOoCTaBIsieT HamOoJiee SCHbIE o00pas3ilbl MNPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opna W3 TIaBHBIX 3a/ay (PU3MYECKOro O0pa3oBaHUsA B CTPYKTYype OOIIETO
o0pa3oBaHUsl COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzyyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEANONAracT OBJIAJCHHUE
CIEAYIOUIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

@ Hay4YHO OOBSCHSTH SBJICHUS;

@ OLCHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAaHNUS;
e UHTEpPIPETHPOBAaTh  JAaHHBIE M MCIOJb30BaThb  HAy4HbIE
JI0KA3aTeNbCTBA JIsl IOJYYEHHUSI BBIBOJIOB.

[enn wusyueHuss PuU3NKU Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
onpenenensl B Konuenuuu mnpenogaBaHus yudeOHOro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX opraHu3zanusax Poccuiickoin  @enepanuu, pean3yrOMIHX
OCHOBHBbIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOW peIIeHUEM



Komnnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (IpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-4BH).
ey uzyyeHus: PU3MKU:

npuoOpeTeHNEe WHTEpeca W CTPEMJICHUS OOYyJaloImUXCS K HAyYHOMY
M3YYEHUIO MPUPOABI, PA3BUTUE HUX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
MCCJIEIOBATEIIbCKOIO OTHOLIEHUS K OKPY KAIOLIUM SIBJICHUSIM;
dbopMupoBaHHE€ HAYYHOTO MHPOBO33PEHMSI KaK pe3yjibTaTa HW3y4YeHUS
OCHOB CTPOCHUSI MaTepUU U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUN O PO (DU3UKH JIST PA3BUTHS JIPYTHUX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM;

pa3BUTHE  MPEJCTAaBICHUHM O  BO3MOXHBIX  cepax  Oymyuien
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JajabHenIleMy 00y4YeHHUIO B 3TOM HAMpPaBJICHUMU.

JlocTH)KeHHE 3TUX IIeNIed MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o01rero 00pa3oBaHus 00ECEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHNne 3HAHUH O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYECCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

npuoOOpeTeHNE YMEHUN OMHCHIBATh U OOBACHATH (PU3UYECKUE SBICHUS C
WCIOJIb30BAHUEM TTOJIYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEHICHHS TNPOCTEHIINX PACUETHBIX 3agad  C
UCTIOJb30BaHUEM buznuecKux MoOJIeTIeH, TBOPYECKUX U
MPAKTUKO-OPUCHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOJIHBIC SIBICHUS W BBIIOTHITH OIBITHI,
nabopaTopHble paOOThI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCTIOJIb30BaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHME MPUEMOB pabOThI ¢ MHPOpPMALMEH (PU3NYECKOrO COAEep>KaAHUS,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE NH(OPMAITNH;

3HAKOMCTBO cO cdhepaMu podheCCHOHAIBHON AeATeIbHOCTH, CBSI3aHHBIMH
C (uU3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usyuenne ¢usmku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemselii B mporpaMMe mo (pu3uKe mnepedeHsp JabopaTopHBIX paboT H
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, YUYUTEINb JIeJaeT BRIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
o0yyJaronmxcsi, Cnucka SKCIePUMEHTANbHBIX 3aJaHul, MpeiaraéMblx B paMKax
OCHOBHOTO rocyapCTBEHHOIO ’K3aMeHa 1o duzuke.



COJIEPKAHUE
OBYYEHMUS 7 KJIACC

Pasznes 1. ®u3uka U e€ posib B IO3HAHUM OKPY:KAIOLIEro MUpa.

®usnka — Hayka o mnpupone. SIBimeHus npupoxasl. Du3MUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenUuuHbL. M3Mmepenue ¢usnueckux BenuuuH. Pusnueckue
npubopsl. [lorpemuocts u3mepenuil. MexayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT OPUPOAY.
EcTecTBeHHO-HAYUYHBII METOJ TMO3HAHMS: HAONIOJAEHUE, MOCTAaHOBKA HAYyYHOI'O
BOMPOCA, BBIIBIKEHUE TUIIOTE3, IKCIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHHE
HabmogaemMoro aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.
1. MexaHuuecKkue, TEIUJIOBbIE, OJIEKTPUUYECKHWE, MArHUTHbBIE, CBETOBBIE
SIBJICHHUS.

2. ®duznueckue npudOOPHI U Mpoleaypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U

U (POBBIM TPUOOPOM.
Jlabopamopnuie pabomoul u onvimol.

OmnpeneneHue 1EHBI ISJICHUS MIKAIbl U3MEPUTEIHHOTO TPUOOpa.

N3mepenune pacCTOSHAMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOIO TENA.

OmnpeneneHue pa3MepoB MaJbIX TEIl.

N3mepenne temneparypbl MPU MOMOIIM KUAKOCTHOTO TEpMOMETpa |

JTaTYuKa TeMIepaTyphl.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA
IIaprKa, MyImEeHHOT0 TOPU30HTAIIBHO, TeM OOoJbIlle, 4eM OOJbIe BHICOTA
mycKa.
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Paspneu 2. IlepBoHayasbHbIe CBEJACHUS O CTPOCHHH BeleCTBA.

Crpoenue BemecTBa: aTroOMbl W MOJEKYJIbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenne dactul BemiectBa. CBSA3b CKOPOCTH JABMIKEHHSI YAaCTHL C
Temneparypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHUE I'a30B, KUIAKOCTEW W TBEPIBIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBA3bp MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHrneM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.
1. HaGnrogenue OpOyHOBCKOTO IBHXKEHHS.



2. HabGmonenue nuddyzun.
3. HaGmionenue — siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.
Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dotorpaduii).
2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOo/ieliCTBHE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHssi CKOPOCTh IIPU HEPABHOMEPHOM JBMKEHUHU. Pacuér myTtu u
BPEMEHH JIBUKCHMUSL.
SBneHue WHEpIUU. 3aKOH MHEpUMH. B3aumojaeicTBUE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InmoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BellecTBa.
Cuila Kak xapakTepucTHKa B3auMoAehcTBUs Ten. Cuiia yrnpyrocTd U 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUia
TskecTH. Chlla TSHKECTH Ha JIpyTux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW npsMou. PaBHoaencTByromas cun. Cuna TpeHus.
TpeHne CKOJbKEHU U TPEHUE MOKOsA. TpEeHUE B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabmroneHue MexaHUUECKOTO ABMXKECHHUS Tela.
2. N3mepeHune CKOpOCTHU NPAMOIMHENHOTO JIBUKEHUS.
3. HaOnronenue siBieHUs UHEPLIUH.
4. HaGmroneHue n3aMeHeHUs1 CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CnokeHue Cui, HalpaBJIEHHBIX M0 OJHON IPSIMOM.
Jlabopamopnsie pabomuol u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapHKa B )KUIKOCTH,
MOJIEITH DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajee).

2. Ompenenenuie cpeHel CKOPOCTH CKOIbKEHUSI OpyCKa WU IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOrO TENA.

4. OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTskeHus (aepopMaiiun)
NPYKUHBI OT MPUII0KEHHOM CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT
BEca Tejla U XapaKTepa CONMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTE U ra30B.



Hasnenue. CriocoObl yMEHBIICHUSI M YBENMYEHUS naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJeHUs raza ot oOb&Mma, TemrepaTypbl. [lepemaua naBieHus
TBEPABIMU TEJNAMHU, XUIAKOCTIMH U Tazamu. 3akoH llackansa. ITneBmMarmueckue
MalIuHbBL. 3aBUCUMOCTh JABJICHUS J>KHIKOCTH OT TIIYOMHBL [ HMapocTaTWyecKwid
napajokc. Coobuaromuecs cocybl. ['uapaBnnueckue MEXaHU3MBbl.

AtMocdepa 3emum u atmocdepHoe naBieHue. [IpUyuHBI CyIECTBOBAHUS
BO3ymHONW o0o0snoukn 3emiu. OmnbiTt Toppuuermm. M3mepenue aTrmocgepHOro
JaBJIeHUS. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro TaBJICHHUS.

JlelicTBrE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tei0. BelTakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJIEHUA raza OT TEMIEPATYPHI.
[lepenaya naBiueHUs )KUJIKOCTBIO U Ta30M.
CooOwmaromuecs cocybl.
['mapaBnuyueckuit mpecc.
[IposiBnenue nercTBUs aTMOCPEPHOTO TABICHUS.
3aBUCUMOCTb BBITAJIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOHN YacTu
T€Ja ¥ IUIOTHOCTH JKUJIKOCTH.
7. PaBEHCTBO BBITAIKMBAIOUIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
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8. YcioBHE IJIaBaHMs TeN: TUIAaBAHUE WU MOTPYKEHUE TEJ B 3aBUCUMOCTHU

OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.
Jlabopamopnuie pabomoul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OmnpenenieHue  BBITAIKMBAIOUIEH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKABAIOMIEH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT OOBEMA MOIrpyXKEHHOU B
YKUAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomMerpa WM KOHCTPYUPOBAHHUE JIOAKU H
onpeaeeHue €€ rpy30n0abEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBmio

paBHOBecus pblyara. IlpuMeHeHue TmpaBwiia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas © MOTEHLHMAIbHAsh SHEPrUsl.
[IpeBpailieHre 0OJHOTO BH/Ia MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUH B MEXAHUKE.

Jlemoncmpayuu.
1. IIpumepsbl IPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomul u onvimol.
1. Ompenenenne pabOTHI CHIIBI TPSHUSI P PABHOMEPHOM JBIKEHUU TEIa
10 TOPU3OHTAJILHOU MMOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

3. W3mepenue KIIJ] HakIOHHOM IJIOCKOCTH.
4. N3yyeHue 3aK0Ha COXpaHEHUSI MEXAaHUYECKOU DHEPTUMU.
8 KVIACC

Pa3nen 6. TenioBble siBJIeHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OmNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHUAKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB Ta3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJISIPHO--KHHETUYECKON TEOPHHU.
CmauuBaHUE U KaNWJUISIPHBIE sIBJIEHUS. TenI0BOE pacCIUpEHUE U CIKATHE.

Temmneparypa. CBs3b TemmepaTrypbl CO CKOPOCTHIO TEIJIOBOTO JBHUIKECHUS
yactull. BuyTtpeHHsis sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEPTHH:
Terionepeaaya u COBEPUICHUE padoTHI. Buast TETUIoNepeIauu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3JTyUYCHHUE.

KomnuectBo TeminoThel. YaenbHad TEIJIOEMKOCTh BelIECTBA. 1eIuiooOMEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlnaBinenue u
OTBEPJECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JIbHAS TEIUIOTA ILIABJICHUA.
[TapooOpazoBanue u koHzaeHcainus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIEHUS OT aTMOC(EPHOro
JIaBJICHUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y JIeJbHAs TEeIUIOTa CTOPAHMUSL.

[Tpunnmner paboThl TemoBbix Asuratesneit KIIJ[ reruioBoro apurarens.
TeruioBble ABUTaTENIN U 3aIUTAa OKPYKAIOIIEH CPEIbl.

3aKOH COXpPAHEHUS U IPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.
1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.



Habmonenue nuddysumn.

HaGuroienune sSBiIeHM CMauiBaHUS W KaMJUTSIPHBIX SIBICHHM.
Habmronenue TemioBoro paciumpenus Tedl.

N3meHenune naBieHus ra3a npyu M3MEHEHUU 00bEMa U HAarPEBAHUH HITH
OXJTKJICHUH.

6. [IpaBuna usmMepeHus TeMIepaTypsbl.
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Buasl Tenmonepenayu.
8. OxJjaxaeHue npu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CUJIAMU.
10. CpaBHEHHME TEIUIOEMKOCTEN PA3JINYHBIX BEIIECTB.
11. HaGnronenue KureHus.
12. HaGnrogenue nocTosiHCTBA TeMITepaTyphl P MJIaBJICHUU.
13. Mojenu TeIu1oBBIX JIBUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
1. OnsIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOM COJIM WJIU caxapa.
3. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.
4. OnpenesneHue JaBJICHUS BO3/lyXa B Oa/NIOHE HITIPHUIIA.

5. OnsIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb JIABJIEHUS BO3/1yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOnioneHue wu3MEHEHUs BHYTPEHHEW OSHEpPruM Tela B pe3yibTaTe
TeruIonepeaauu U padoThl BHEITHUX CHJL.

8. HccinenoBanue siBI€HUS TEIII00OMEHA IPU CMEIIUBAHUU XOJIOJHOMN U
ropstue BOJIBL.

9. OmpeneneHue KOIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIMJINHIPOM.

10. OnpeneneHne yIeabHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpezesieHne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

13. OnpeneieHne yAeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JnekTpuyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpu3anms Ten. J[Ba pona dIEKTpUYECKHX 3apsalaoB. B3aumopencraue
3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aUMOJEHCTBHUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh siekTpudeckoro nosist. I[lpuHnmn
CYyHEepIOo3ULMK  DJEKTPUYECKUX  Tojied  (Ha  KAueCTBEHHOM  YPOBHE).



Hocurenu snekTpuyueckux 3apsiioB. DJIEMEHTApHBIA 3JIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JUAJNEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSAX U T'a3ax.

Onektpuueckas uenb. Cuna  ToOka.  DIEKTPUYECKOE  HANpPsKEHUE.
CornpoTuBieHnE NPOBOJHUKA. YIEIbHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocienmoBarenbHoe M mapajlieNIbHOE — COEIMHEHUE
MIPOBOJIHUKOB.

Pabota M MOIIHOCTHh 3JNEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DJeKTpUYeCcKre IIeNU U MOTPEOUTETN dIEKTPUIECKON dHepruu B ObITY. KopoTkoe
3aMbIKaHHE.

[ToctossHHbIE ~ MarHuThl.  B3auMOAEWCTBUME  MOCTOAHHBIX  MArHUTOB.
MarnauTtHoe none. MarautHoe nosie 3eMJIM U €ro 3Ha4YeHHE ISl )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarautHoe 1oje  JJIEKTpUdeckoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOTO I10JIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOIO TOKA. MCIOnp30BaHME JIIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBnenne dnekTpoMaraHuTHOW MHAYKuuu. IIpasuio Jlenna.
DNeKTporeHepaTop. Crioco6b1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.
DIIEKTpU3aLMs TEN.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 AEHCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] UHAYKIIHUS.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apSAI0B.
[IpOBOTHUKH U AUBIAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJIKOCTH.
. I'a30BbIM paszpsn.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUEeCKOro HalpsKEHUsI BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHUN.
. B3anmoneicTBre NOCTOAHHBIX MArHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

10.

11.

12.

13.

14.

15.

16.

MopenvpoBaHue MarHUTHBIX TOJIEH TOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.
MaruuTtHoe noJje Toka. DJIeKTPOMarHur.
JleficTBMEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIh MOCTOSIHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
Omnbitel Dapajes.
3aBUCUMOCTh HAMNpABJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUS.
DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnuie padomot u onvimot.
OnpITel TIO HAONIOACHHWIO DJIEKTPU3AIMU TEl WHIYKIUEH W Tpu
CONPUKOCHOBEHHH.
UccnepoBanue AeMCTBUS DIEKTPUYECKOTO MO Ha TMPOBOJAHUKU U
JTUAJIEKTPUKH.
COopka u mpoBepKa paboThI MEKTPUIECKON IIENTH TOCTOSHHOTO TOKA.

M3MepeHne 1 peryaupoBaHHue CUJIbI TOKA.

H3mepeHue u peryiupoBaHnue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO 4epe3 PEe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PEIUCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJIEHUS MPOBOJHUKA OT €ro JUIMHBIL, IUIOWIAJAW IONEPEYHOIO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUA TPU  TMOCIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uisi CWIbBl TOKa IPU MAPAIETBHOM COEIMHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PEe3UCTOP.

OrnpeneneHre MOUIHOCTH AJIEKTPUYECKOTrO TOKA, BBLACISIEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPEe3 JIaMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHUTHOrO TMOJS TMOCTOSHHBIX MAarHUTOB IMpU  HUX
00bEIMHEHUU U Pa3/IeJICHUH.

HccnenoBanne 1eMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aMMOJEUCTBUS
KATyIIKM C TOKOM M MAarHUTa OT CHWJIbI TOKa W HAIlpaBJICHHUS TOKAa B
KaTYIIKE.

18. M3yueHue nerlcTBrs MArHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzyueHue padoThl 3JIEKTPOBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBl IO HMCCICJOBAHUIO SIBJIECHUSA JJIEKTPOMArHUTHOM WHAYKIWHU:
UCCIIEOBAHUE W3MEHEHUW 3HAYEHHWS W HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBuwxkeHue. MarepuanbpHasg Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBHWKEHMS. PaBHOMEpHOE NPAMOJIMHEWHOE
nBrxkeHue. HepaBHOMEpHOE NpsiIMONMHENHOE IBWKeHUE. CpenHsas U MIHOBEHHAs
CKOpOCTB TeJla IPY HEPAaBHOMEPHOM JIBHIKCHUU.

VYckopenne. PaBHOyckopeHHOe mpsiMOJIMHENHHOe jBHkeHue. CBoOonHOE
nagenue. OnsIThl ['anuies.

PaBHOMepHOE IBM>KEHHE 1O OKPYKHOCTH. [lepros u yactota oOpaleHus.

JIuHeiHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepssbiii 3akoH HeroroHa. Bropoii 3akoH Herorona. Tperuit 3akoH HeroToHa.
[TpyHIMI CyNEpIIO3ULIMK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbXEHUS, CHIIa
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOIO
nageHus. JlBwxenue ruianer Bokpyr Comnua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOGCONMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aAKPETUVIEHHOM OChIO BpalleHus. MoMmeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenne nmvmysbca. Mnynbe cwiibl. 3aKOH COXpPaHEHUS
UMITyJIbca. PEakTUBHOE IBHKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cuil TSAXKECTH, YIPYIrOCTH,
TpeHus. CBsA3b dHEpruu u padoThl. [loTeHnnanbHas sHEprus Tena, NOJIHATOrO Haj
IIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus CKaTtou NnpykuHbl. Knnernaeckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.
1. HaGnrogeHue MexaHMUECKOTo IBUKEHMSI Te€Jla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHueE MyTel U TPACKTOPU IBUKEHUS OJHOTO U TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanne npu3HaKoB PABHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUsI Tela MO0 OKPYKHOCTH.

HaGnronenne MmexaHn4ecKuX SBICHHM, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBH)KEHUH
OTHOCUTEJILHO KaOMHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MAcChl Te€JIa U IEUCTBYIOLIEH HA HETO
CHJIBI.

HaGnronenue paBeHCTBa CHIT IPU B3aMMOJICHCTBHUH TEII.

N3MeHenue Beca Teia Mpu yCKOPEHHOM JIBHXKEHUU.
[lepenaya uMIryabca rnpy B3auMOJECHCTBUU TEN.
[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEIl.
CoxpaHeHue UMIyJibca MPU HEYTIPYTrOM B3aUMOICHCTBUM.
CoxpaHeHHe UMITYJIbCa TIPH a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUH.
HaGnronenue peakTHBHOTO JIBUKEHUS.
CoxpaHeHre MEXaHUYECKON IHEPTUU MTPU CBOOOTHOM I1aJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU ABUKEHHUH TeEJIA MOJ AEHCTBUEM
PY>KUHBI.

Jlabopamopnuie padomot u onvimol.
KoncTpynpoBanue TpakTa A pa3roHa M JalbHEUIIETO0 paBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEJIEKKH.
Ornpenenenue cpeaHEd CKOPOCTH CKOJIBKEHHUS OpycKa WIM JBHXKCHUS
1IapyKa 110 HaKJIOHHOM INIOCKOCTH.
Ornpenenenue yCKOpEeHHs Tella MPU PAaBHOYCKOPEHHOM JBHXKEHUHU 10
HAaKJIOHHOM IIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJbHOU CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIW TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH IyTH OTHOCSTCS KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHUS CKOJBXKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.
Omnpenenenue kodPphuirieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMXKCHHUM Tela
o TOPU30HTAIBHON MOBEPXHOCTH.



10. Onpeenienne  pabOTHl  CHUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXPaHEHUS] SHEPTUH.

Paznen 9. Mexanuveckue Koa1e0aHus U BOJIHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: TEPUO/I,
4acToTa, aMIuIMTyAa. MareMaTtudeckui U Npy>XUHHbIA MadATHUKU. [IpeBpaienue
SHEPIUU MPU KOJIEOATEIHLHOM JIBUKEHUH.

3aryxatonue  koneOanus.  BwiHyxkzaeHHsie — koneOaHusi.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoicTBa MEXaHMYECKHMX BOJH. lIpomonbHbie U
nonepeyHbie BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHCHHS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJl€, CEHCMUUECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHAa. OTpakeHue 3Byka. Hdpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xosie0aHUi TEJ IO JEUCTBUEM CUJIBI TSIKECTU U CUJIBI

YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGntonenue BoIHYKIEHHBIX KOJIEOaHU U pe30HaHcA.

PacnpocTpaneHnue npo10JibHBIX U MONMEPEYHBIX BOJH (HA MOJIEIH).

Habntonenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.
Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre YacTOThl W Tepuojaa KoJIeOaHMM MaTEeMaTH4eCKOIo
MasTHHKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOJIeOaHH MPY>KHHHOTO MasiTHUKA.
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3. HMccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJIBEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccrnemoBanue 3aBUCUMOCTH TEpUOa KOJIeOaHUN IPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TIepuoaa KojeObaHui rpy3a, MoBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh Mepuoia  KoieOaHwuid
NPy KUHHOTO MAsITHUKA OT MACChI Tpy3a U )KECTKOCTU MPYKUHBI.

7. VI3mepeHue yckopeHusi CBOOOHOIO MaJICHUS.

Pasznes 10. Dy1eKTPOMArHUTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DONEeKTPOMarHUTHOE  ToJie.  ODJNEKTpOMarHuTHble  BoJHBL.  (CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. lllkana sneKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH TUISt COTOBOM CBS3H.



DneKkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BomHOBBIE CBOWCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 2JEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuol u onvimol.

1. M3ydyeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0O MOOWJIBHOTO

TenedoHa.

Pa3gea 11. CBeToBbIE SIBJICHHS.

JlyueBas  Mogmenb  ceera.  Mcrounuxku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenue csera. [lnockoe
3€pKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeta. [lonHoe BHYTpeHHEe
OTpaKEHHE cBeTa. lCrnoiap30BaHUME TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlwaza. Xom myweit B JmH3e. Onruueckas cuctema (oroammapara,
MHKpPOCKONIA M Tejeckomna. [7a3 kak onTtuyeckas cucTeMa. biIM3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucniepcust cBera.

Jemoncmpayuu.
[IpssMoMHEHOE PACIPOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTruyecKkuil CBETOBO/I.
Xoj nyuel B coOuparoliei JInH3e.
XoJ JIyder B paCCEeUBAIOLIEH JIUH3E.
[Tosryuenune n300paxxeHui ¢ IOMOUIBIO JIMH3.
[Tpunaiun aeicTBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.
. Mogens riasa.
. Paznoxenue 6e5oro ceera B CIEKTP.
. [lonyuyenue 6enoro cBera Mpu CIIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie padbomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YTJIa OTPAKEHUSI CBETOBOTO Jy4a OT yrja
IaJICHUSL.
2. M3yueHue xapakTepUCTHK U300paKeHUS MPEMETa B TUIOCKOM 3€pKajie.
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3. I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH yTJia IIPCIOMIICHUA CBCTOBOI'O JIyda OT YyIJIa
NaacHusA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Tlomydenue n3o0paxeHU C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI cCOOMparoiei
JIUH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmnbITHI IO BOCIPUATHUIO LIBETA MPEAMETOB MPU WX HAOIIOJIECHUH Yepe3
BETOBbIE (PUIIBTPHI.

Pa3znesn 12. KBanTOBBIC SIBJICHHS.

Omneitel Pe3epdopaa u minanerapHas mozaens aroma. Mozens aroma bopa.
Hcnyckanue n normouieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6era- u ramMma-uznydeHus. CTpoeHUE aTOMHOIO
anpa. HyxioHHas wmozens aromHoro sxapa. HMsoromsl. PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO U MAacCOBOTO YHCEIl.
DHeprus CBs3UM aTOMHBIX saep. CBA3b Macchl U dHepruu. Peakuum cuHTE3a H
nenenus anep. Mecrounuku sneprun ConHIa U 3BE3 L.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIYYCHHU HA IKUBBIC
OpPTaHU3MBI.

Hemoncmpauyuu.

1. CHeKTpbl U3JIyYEHHUS U MOTJIOIIECHUS.

2. CrexTpsl pa3JIMYHbIX Ta30B.

3. ChmekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTurka MOHU3HPYIOIINX U3TYUYCHUM.

6. Perucrtpanus n3inydeHus: IpUPOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmropeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE IHEPTUM YACTULIBI 10 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. W3mepenue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBLHO-0000 1A INNH MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONTUI MOYJTH PEAHA3HAYEH JIsI CUCTEMATU3AIINH
U 0000mIeHWS  TPEAMETHOrO0  COJEpKaHWs W OMbITa  JIEATEIHHOCTH,
IpPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca QU3HMKH, a TAKXKE IS MOATOTOBKU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy [0 (Qu3nke m1isg 00ydarommxcs,
BBIOpPABILIKX 3TOT y4€OHBII NpeaMeT.

[Ipu m3ydeHUn JAHHOTO MOIYJISI PEATM3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NeSITETLHOCTH, HA OCHOBE KOTOPBIX O0ECTIEUMBACTCS JOCTHKEHHUE MPEIMETHBIX H
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCJICIOBAHUS



SBIICHUA TPUPOABI M TEXHUKH, OBJAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSAS TMOJYy4YEHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTEP HAHHOIO pas3ferna peanu3yercs
32 cu€T TOro, 4To OOydYarouMecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPY’KAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
MCII0JIb30BaTh HAYYHBIE METO/Ibl HCCIIeOBAaHUS (PU3UUECKUX SBIICHUM, B TOM
YHUCIIE U1 MPOBEPKU TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4YHbIE OCHOBBI HanOOJEe BaXHBIX JOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTMH, HAITPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS! BCEX U3BECTHBIX BHUJIOB
SHEPTHUH.



IIJTIAHUPYEMBIE PE3YJIbTATDI
OCBOEHUA INPOI'PAMMBI 1100
PU3UKE HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Nzyuenne pu3nku Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUS HAIPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeNIbHbIX
pE3yJIbTATOB.
B pesynbrare nzyuyenust Gpu3NKM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
y oOyuaronierocs 0yayT copMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
e 1) maTpMoTHM4YECKOro BOCIMTAHUA:
® - IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
bu3nYecKoi HayKH;
® - IICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpamaaHCKOro M AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
® - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY)KJIEHUU OOILECTBEHHO 3HAYUMBIX
U OTHYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM

JOCTIKEeHUN (PU3UKH;

® - OCO3HaHUE BaXHOCTU MOPAIBHO--3TUYECKUX NPHUHIMIOB B JEATEIbHOCTH
YUYEHOT0;

e 3)3CcTeTHYecKOro BOCIIMTAHMSI:

® - BOCIPHUATHE ICTETUYECKUX Ka4yeCTB (M3MUECKOM HAyKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHMS:

® - OCO3HaHUE IIEHHOCTH (U3MYECKONM HAyKHM Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEUILEH COCTaBISAIOLIEH
KYJIbTYPBI,

® - pa3BUTHE HAy4YHOH JIOO03HATEIBLHOCTH, MHTEpECa K HCCIEeN0BATEIbCKON
JEATENIbHOCTH;

e 5) (¢dopMupoBaHusi  KYJbTYPbl 3I0pPOBbS W  IMOIMOHAJLHOIO
0J1aromnoJIy4us:

® - OCO3HaHHE IIEHHOCTHM Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TIPaBWJI 0OE€30MaCHOTO TIOBEACHHUS Ha
TpaHCIOpTE, Ha J0pOrax, ¢ 3JIEKTPUYECKUM M TEIUJIOBBIM OOOpPYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - Cc(hOpMHUPOBAHHOCTh HaBbIKa pedUIeKCHUU, NPHU3HAHWE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYTroro YeIOBEKa;

e 6) TpynoBoro BocnuTaHusi:

® - AaKTHUBHOE Yy4YacTHE B pEUICHUU MPAKTHUYECKUX 3a/ad (B paMKax CEeMbH,
oOpa3oBaTeIbHOM  OpraHM3alu, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOM HAIpaBJICHHOCTHU, TPEOYIOIHUX B TOM YHCIEe U (PU3NYECKUX
3HAHUM;

— HHTEpEC K MPAKTUYECKOMY M3yUYEeHUIO Mpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:

- OpHUEHTaIus Ha MpUMEHEHWEe (PU3NYECKUX 3HAHWUW NJIs peuieHus 3a7ad B
o0JlacTh OKpY’Karolel cpenbl, MIAHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX ITOCJIEICTBUU JUJISL OKPY’KAIOIIEN CPEBI;

- OCO3HaHUE TrI00abHOrO0 XapakTepa AKOJOTMYECKUX MpoOJieM M MyTed ux
peueHus;

8) amanTanum K M3MEHSIIOIIUMCH YCJIOBHUSIM COLMAJIBHOW M NPHPOAHOI
cpeabl:

- TOTpeOHOCTh BO B3aUMOJICHCTBUU TIPU BBIMOJHEHUU WCCIIENOBAHUNA U
MPOEKTOB (DU3MYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYTHUX;

- TOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JeATENIbHOCTD;

- TOTpeOHOCTh B (QPOPMHUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMyIUpOBaTh HJIEU, MOHATHUS, THUNOTE3bl O (UMYECKUX OOBEKTaxX U
SABJICHUSX;

- OCO3HaHue Je(UITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEHN B 001aCTH
buszuKuy;

- TUTAaHHPOBAaHWE CBOETO PAa3BUTHS B NPHOOPETCHUH HOBBIX (U3HUECKUX
3HAHMU;

- CTpEeMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPUPOIBI, 00IIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUM;

- OLEHKa CBOMX [ECWCTBUM C YYETOM BIMAHHUS Ha OKPYXAWIIYH Cpexay,
BO3MOYHBIX TJIOOQTBHBIX TIOCTIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHuss mporpammbl 1o (U3MKE Ha YpOBHE OCHOBHOTO

o0miero obpa3zoBanusi y odydaromerocs OyayT cOpMUPOBaHEl MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOLIIE I03HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBYS,
KOMMYHHUKATHBHBIE  YHUBEpCajJbHble  y4eOHbIE  JEHCTBUSA,  PETYJISATHBHBIC
yHHUBEpCaJIbHbIC yueOHbIE TCHCTBUS.

Ilo3naBareJabHbIE YHHBepcalbHbIE yueOHbIe

NeHCTBUSA Bba3oBbie JOoruvyeckKue JAeHCTBUSA:



BBISIBISITH M XapaKTEpU30BaThb CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUN);

yCTaHaBIMBATh CYUIECTBEHHbIN NMPU3HAK KJIACCU(UKALIUN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh NTPUYMHHO--CJIEICTBEHHBIE CBSI3U IPU H3YYEHHH (PU3NYECKHUX
SBJICHUW U IPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJB30BAaHUEM JETYKTHBHBIX
U UHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aMMOCBS3SX
(u3nYEeCKUX BEJITUYUH;

CaMOCTOATENIbHO BBIOMpaTh C€rnoco0 pelieHus ydeOHOH (usnyeckon
3a/1a4yi (CpaBHEHUE HECKOJIbKMX BApUAaHTOB pELIEHUs, BBIOOp HamOoJee
HNOAXOJSIIEr0 ¢ y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKye 1eMCTBUSA:

UCIIOJI30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJBINOE HCCleqoBaHuEe (HU3UIECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U  JIOCTOBEPHOCTh HH(pOpMaIHIo,
TIOJIYYCHHYIO B XOJI€ MCCIICTIOBAHUS UJIU DKCIICPUMEHTA,;

CaMOCTOSATEIILHO (OPMYIHPOBATH 000OIIECHHSI U BBEIBOABI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JIabHEHINIEE pa3BUTHE  (PUINICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

OPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHl MPU MOUCKE U
orOope uHpOpPMAIMM WM AAHHBIX C YYETOM NPENJIOKEHHOW y4eOHOMU
bu3ndecKoii 3a/1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHbIX BUJOB U (YOPM IpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (QOpMYy IpEICTaBICHUS
uH(popMallMl W WUIIOCTPUPOBATh peUIaeMble 3aJayll  HECIOKHBIMHU
CXeMaMmu, IuarpaMmmaMu, HTHOM rpaukoi U uX KOMOMHALMSIMHU.

KOMMyHI/IKaTI/IBHI)Ie YHuUBEPCAJIbHLIC y‘leﬁﬂble I[CflCTBPISI:

B XOJIe OOCYXKJeHHUs Yy4yeOHOro marepuaia, pe3ysbTaToB J1abopaTOpPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY O0CYK/1aeMON TEMbI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha PEIICHUE 3aJaud U TOJJIepKAHUE
0J1aroKenaTeIbHOCTH OOIIEHUS;



COTIOCTABJISATh CBOW CYXXJCHHUSI C CYXICHUSIMHU JIPYTMX YYaCTHHKOB
Jaaora, 0OHaApYKMBATh Pa3IMUUE U CXOACTBO MO3UIIHM;

BBIPA)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBIOJIHEHHOTO (PU3HUYECKOIO OIMbITA
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

ITOHUMATh U HCIOJB30BaTh peuMyIiecTBa  KOMaHAHOW U
WHIUBUAYaJIbHOW pabOThl TPU PEIICHUH KOHKPETHOH (U3UYECKOU
npo0JIeMBbl;

MPUHUMATH 1I€JI1 COBMECTHOU NIeSITEIIbHOCTH, OPTaHU30BbIBAThH JIEUCTBUS
no e€ JOCTH)KEHHUIO: pachpeAesisiTh pPoJjid, OOCYXJIaTh NPOLECChl U
pEe3yNbTaThl COBMECTHOM pabOoThI, 000011aTh MHCHUSI HECKOJIBKUX JTFOJICH;
BBITIOJTHATH CBOKO YacTh pabOThI, IOCTUTAs KAYeCTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HAMpPABJICHUIO W KOOPJAMHHUPYS CBOM JCHCTBHS C JPYTUMH
YJIcHAMH KOMaH]IbI,

OIICHMBAaTh KAa4eCTBO CBOEro BKJIajJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIIbHO C(POPMYTUPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIE YHHBepCaJbHbIE yueOHbIe

aeiictBust CaMmoopranu3anmsi:

BBIABIIATD HpO6J’IGMBI B ) KU3HCHHBIX U y‘Ie6HBIX curyanusix, TpC6YIOI]_[I/IX

JUTsl petieHust GU3NYEeCKUX 3HAHUM;

OpPUEHTUPOBAThCA B  PA3IUYHBIX [OJXO0JAaX TMPUHITUS  PEUICHUU
(MHAMBUlyaIbHOE, MPUHSITUE PEIICHUS B TPyIIe, NPUHSATHE PEIICHUN
rpyMnmnou);

CaMOCTOSATENIHO COCTABJIAThH aJITOPUTM pelieHus] PU3NYECKO 3a1auu Uin
IUIaHa UCCIEOBaHUSI C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MpeJIjlaracMble BapUaHThl PEIICHUM;
JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipe/iararh IjiaH €€ N3MEHEHHS],
OOBSACHATh NPUYMHBI  JTOCTHXKEHHUS  (HEJOCTHIXKEHMS)  Ppe3yJIbTaToOB
NEeSITEIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBINOJHEHUS
(U3MYECKOro UCCIEOBaHMsSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCS CHUTyalMil, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIOpa WU AUCKYCCHUU
HAa HAY4YHYIO0 TE€MY, MOHUMAThb MOTHUBbI, HAMEPEHUS U JIOTUKY APYroro;



e IIpU3HABAaTh CBOE MPABO HA OLIMOKY MPHU pelieHUH GU3NUECKUX 3a]a4 WIH
B YTBEPXKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y 00ydeHus B 7 KJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

@ UCIONB30BaTh MOHATHS:  (PU3MYECKHE W XUMHUYECKHE  SBIICHUS,
HAO0JIIOICHUE, SKCIEPUMEHT, MOJEIb, THIIOTE3da, €IUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JBI)KEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPAaeKTOpUs, PaBHOJAEHCTBYIOLIAsS
cuna, gedopmauust  (ympyrasi, — IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

e paznmuuaTh sBieHUS (qUdQy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBa,
PaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEpPHOE  JBHKEHHE, HWHEpPLMS,
B3aMMOJEMCTBHE TeEJ, paBHOBECUE TBEPIBIX TEN C 3aKPEIJIEHHONW OCHIO
BpalleHMs, Nepenaya AaBi€HUS TBEPAbIMU TeJaMHU, XUIAKOCTAMU U
razamM, arMoc()epHO€ JaBJIICHHE, I[UJIaBaHHE TeJ, MPEBPALLCHUS
MEXaHUYECKOM PHEPruH) MO OINHCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;

® DACIO3HAaBaTh MPOSIBICHME M3YyUEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’KalollleM MHpEe, B TOM 4Hcle (u3nyecKkue SBICHHUS B HPUPOIE:
OPUMEPHI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUPOAE, AECUCTBUE CWIBI TPEHHS B IPUPOJAE U TEXHUKE, BIMSIHUE
aTMOc(epHOro JIaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TeJe YelIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PUBHUECKUX SBJICHMUIA;

@ OMNCHIBAaTh U3yYCHHBIC CBOMCTBA TN U (PU3MUECKHE SBIICHUS, UCTIOIB3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpeMs,
yTb, CKOPOCTb, CPEIHASI CKOPOCTb, CUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJIa TpEeHus, JaBleHue (TBEPAOro Tella, MKUIAKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWYECKasl pad0oTa, MOIIHOCTh, IUIEYO CHUJIbIL,
MOMEHT CHJIbI, KO3(DQUIMEHT TMOJIE3HOr0 JACWCTBUS MEXaHU3MOB,
KMHETHYECKas M IOTEHIUaJbHAs JHEPrusi), IPU ONUCAHUU IPABUIBHO
TPAKTOBAaTh  (PU3WYECKUH  CMBICI  HCIOJBb3YEMBbIX  BEJIMYMH, MX
0003HauUeHUd W €AUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH TIpapUKd HU3YUYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX BEINYHH;



® XapakTepu3oBaTb CBOICTBa TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3YS MpaBWJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUiIo paBHOBecHs pbiuara (0J0kKa),
«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOH
HEPrUH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3alKUCBIBATh €M0 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyaludl MpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISITh IIPUYMHHO--CJICJCTBEHHbIE CBSA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ Oomopodl Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKHUX
SBJIICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e peumarb pacy€THhIE 3a7adyd B |—2 JeHCTBHSA, MCIOJB3Yys 3aKOHBI U
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a
YCIJIOBHSI 33/1a4 3alKMChIBATh KPATKOE yCIIOBUE, MOJCTABIATh (pU3nyeckue
BEJIMYMHBI B (HOPMYJBI UM MPOBOAUTH PACUYETHl, HAXOAWTH CIIPABOYHBIC
JAHHbIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/ad, OLEHUBATh PEaTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUIHHBL;

® pacrno3HaBaTh MpoOJEMBbI, KOTOPbIE MOXXHO PELIUTh NpPU I[OMOIIU
($U3HYECKUX METOJIOB, B ONTMCAHUU UCCIEIOBAHUS BBIACIATH IPOBEPIEMOE
OpeanoioxkeHue  (rumoresy),  pasivyarb U HUHTEPIPETHPOBATH
HOJyYEHHBIH pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JAeaTh
BBIBO/IbI 10 €T0 PE3YyJIbTaTaM;

® IIPOBOAMTH OMNbITBI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
puznyeckux CBOMCTB TeN: (dopMyupoBaTh pOBEpsiEMbIE
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyI0BaHUS,
3aIlMCHIBATh XO/JI OTbITa U (HOPMYIHPOBATH BHIBOBI;

® BBIIOJIHATh NPSIMBIE HM3MEPEHUs PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX M
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

@ I[IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTU OJHON (PU3NYECKOI BETUUUHBI OT
JOPYrol € HCIOJIb30BAHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBWXKYILErocs Tela OT BPEMEHHM JABWKEHUS TEJa, CHJIbI
TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU NOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIAA COIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHUS! NPYXKUHBI, BBITAJIKWBAKOLIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YacTH TeJla U OT INIOTHOCTH XUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO0, YCIOBUI
IUTaBaHUS TEJl, YCIOBMM paBHOBECHsS pblyara M OJIOKOB), y4acTBOBATH B



IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTaHOBKY H
BBITIOJTHATh W3MEPEHUS, CIeIys MPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBUCHUMOCTH (DU3MUECKMX BEIHMYMH B BHUJIEC
NPEIOKEHHBIX Ta0nuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBIE H3MEPEHHUs (PU3UUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Teja, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs  CWJIa, JICHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI(PPHUIMEHT MOIe3HOro ACHCTBHS
OPOCTBIX MEXaHU3MOB), CHEAys MPENJOKEHHOW WHCTPYKLIHUU: MPH
BBIMOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIUMCIISITh 3HAYEHNE UCKOMOW BEJIMYHHBI,

coOJI01aTh MpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETD, COOOIIAIONIUECS COCYIbI, OapomeTp,
phIYar, OJIBWKHBINA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKkTepu30BaTh MPUHIUINBI JACHCTBHS W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUCaHus (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIIOJB3YS 3HAHMUS
0 CBOMCTBaxX (pU3MUECKUX SBICHUI U HEOOXOIUMBbIC (DU3MUECKHIE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOIUTH  NPUMEpPHl  (HAXOAUTh HH(OpPMAIMIO O  MpUMEpPax)
NPAaKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWNA B TIOBCEIHEBHOM
KU3HU I obecriedeHns: 6€30MacHOCTH MPHU OOpaIleHUuu ¢ Ipudopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHS 3J0POBbSI M COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBECHHSI B OKpY KaloLIEl cpejie;

OCYIIECTBIISATh OTOOp HCTOYHMKOB HHpopMmanuu B HMHTEepHETE B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCSI
3HaHUH © TYTEM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB  BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS HPOTHBOPEUYMBOW WM MOXET OBITH
HEJI0CTOBEPHOM;

WCTIOJb30BaTh MPH BHITIOJHEHUN YYCOHBIX 3aJaHUN HAYYHO--TIOMYJIPHYIO
AUTEpaTypy  (QHU3MYECKOTOo  COACpX aHHs, CIPABOYHBIE MaTepuabl,
pecypcbl cetu VIHTepHET, BIafeTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUChMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3UIECKOTO COACPKAHUS, B TOM



yuciae MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUs O pe3yJsibTaTaX MpPOEKTOB
WIH YYEOHBIX MCCIEAOBAHUN, MpPU HTOM TPAMOTHO MCIOJIb30BaTh
U3YYEHHBIM TMOHSATUHHBIN amnmapaT Kypca (U3UKH, COIMNPOBOXIAThH
BBICTYIUICHUE ITPE3CHTALNEH;

@ IIpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUI pacrpeacsiarh
00S3aHHOCTH B TpyIIl€é B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMy,
CIEINTHh 3a BBINOJIHEHUEM IIJJaHA [JEHCTBHUM, AaJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ B  JIEATEIbHOCTh  TPYIIbl,  BBICTpauBaTh
KOMMYHUKATUBHOE B3aMOJCICTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIMX.

K xoH1y 00ydeHus B 8 kJiacce rnpeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHU:

@ UCIIOJb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHXKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIE Tela, HACBILEHHBIH W HEHACBILIEHHbIM @ap, BIAXKHOCTb
BO3/lyXa, TEeMIeparypa, BHYTPEHHsSSI DSHEpPrus, TEIJIOBOM JBUTaTellb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, SIEKTPUUECKOE MOJE, MPOBOAHUKN
U IU3JIEKTPUKH, IOCTOSTHHBINA 3JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;

® pasnuyaTh SBJICHMS (TEIUIOBOE PACIIMPEHUE M CXKATHE, TEIUlolepesaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KAIWJULIPHBIE SIBJICHUS, UCIApECHHUE,
KOHJIEHCAlUsl, IUIaBJIEHUEe, KpHUCTaJUIM3auus (OTBEpJEBAaHUE), KUIICHUE,
Teronepeaada (TemI0NpPOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
IIEKTPU3ALUs TEJ, B3AUMOJEHCTBHUE 3apsAJIOB, IEUCTBHS 3JIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKAHHME, B3aWMOJCHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO I0JI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAsI UHIYKIIHS)
[0 ONHCAHUID HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

@ pACIO3HaBaTh MPOSIBICHHE M3YUYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpYy’KalollleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOE:
NOBEPXHOCTHOE HATSKEHUE U KaNWULSIpHbIE SBJICHHUS B TMPUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoiiHLIA, 3aMep3aHue BOAOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKHE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld IoJI0COB, POib MATHUTHOIO MOJS Ui KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPU ITOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBbIC CBONCTBAa (MPU3HAKH) (DU3HUECKUX
SIBIICHU;

@ OIMCHIBATh U3yUYEHHbIE CBOMCTBA TEJ U (PU3MUECKUE SBIICHUS, UCIOIb3YS
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIJIOThI, yJeldbHas TEIUIOEMKOCTh BEIECTBa, YJelbHAas TEIJIOTa



IUTaBJICHUS, yJeNbHAas TeIuioTa NapooOpa3oBaHUsl, yjAelbHAs TeruioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TMOJIE3HOTO JCUCTBUS TEIUIOBOU
MAaIllMHbI, OTHOCUTEJbHAsl BIIAXKHOCTh BO3.lyXa, AJIEKTPUUYECKUHN 3apsih,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, COINPOTUBICHHUE IPOBOIHUKA,
yIEIbHOE  CONpOTHBIIEHWE  BemiecTBa, paboTa U MOIIHOCTb
JIEKTPUYECKOTO0  TOKA), NpPU  ONHCAHUU MPABUIBHO  TPAKTOBATh
(buU3MYECKUI CMBICI UCIOJIb3yeMbIX BEJIMYUH, 0003HAUYECHUS] U €IIMHULIBI
(Gu3MUECKUX BEIMYMH, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOUIME JAHHYIO
Gu3NYECKyI0 BEIWYHHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJb3Ys. OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETHYECKOW TEOPHUU
CTPOEHHUS BEIIECTBA, NPHUHIIMI CYNEPIO3ULMH MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTka LeMu, 3aKOH
JIxoyna—Jlenna, 3aKkOH COXpaHEHMS DJHEPIMM, IIPHU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

O0BACHATH (PU3HUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOrMYeCKHUX
miaroB ¢ omnopoil Ha 1—2 W3y4EeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3a7adyd B 2—-3 JEWCTBUSA, MCIHOJIb3YS 3aKOHBI M
dbopmyIbl, CBs3bIBatONIME (PU3MYECKUE BETUYMHBI: HA OCHOBE aHaIM3a
yCJIOBUSL 33J1a4yd 3alMCBhIBATh KPATKOE YCIOBUE, BBISBILITH HEAOCTATOK
JaHHBIX JJIs peLIeHWs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIEe il €€ pelleHHs, MPOBOAUTH pacué€Thl U CPABHUBATH
MOJIYYeHHOE 3HaUYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEUUTh MNP MOMOIIU
($u3NYECKUX METONOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAHUS, BBIJCIATDH
IIPOBEPSIEMOE  IIPEAIIOJIIOKEHNE, OLEHWBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUSA, J€1aTh BBIBOJBI;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
(bu3HYEeCKUX CBOMCTB TeJ (KanWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3JlyXa OT €ro o0béMa, TeMneparypbl, CKOPOCTH Ipoliecca OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT IBETa H3Iydarouied (moriomiaroniei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJABI OT TEMIIEPATypPbl KUIKOCTU U
IJIOMWAaU €€ TMOBEPXHOCTH, OJEKTpHU3alMs Tel U B3aUMOJACHCTBHE
AIEKTPUYECKUX 3apANIOB, B3aMMOJIECHCTBUE TMOCTOSHHBIX MAarHuTOB,



BU3yalM3alsl MarHUTHBIX IIOJE€H IOCTOSIHHBIX MarHUTOB, JEHCTBUS
MarHUTHOTO MOJsl HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOABUIATENId MOCTOSHHOIO TOKa): (opMyJIHpoBaTh
IPOBEPSAEMbIE MPEANOJIOKEHHUS], COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHus, OMUCKHIBATh XO/1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHMS]  TEMIEPATYpbl,  OTHOCHUTEIBHOMN
BJIQXHOCTH BO3JlyXa, CHJbl TOKA, HAIpPSHKEHUS C HUCHOJb30BAaHUEM
AaHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEIMYMH, CPAaBHHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aJaHHOM a0COJIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BEIUYHHBI OT
JpPYroi C HUCIOJB30BAaHUEM MPAMBIX HU3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUS NPOBOJHMKA OT €ro JJIMHBI, IUIOIIAANW IONEPEYHOIO
CEYEHMS U YJEIbHOIO COMPOTUBIIEHUS BEIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYLIEr0 4epe3 IMpPOBOAHMK, OT HANpPSDKEHUS Ha  [IPOBOJHMKE,
UCCIIEJOBAHME IIOCJIEIOBATEIBHOTO W IApaJUIEIbHOTO  COEIUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOMPATh YCTAaHOBKY H
BBIMIOJIHATh W3MEpPEHUs, Cleaysl MPEeAsIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ysIbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHUAE TaOmul U TpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (PU3MUECKUX BeJIWYuH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IUIAHUPOBATh HU3MEpPEHHus, coOupaTh
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJIEAys NMPEIJIOKEHHON MHCTPYKLUMH, U
BBIUNCIISITh 3HAUEHUE BEIUUNHBI,

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCUCTBUS HW3YYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPONCTB C ONOPOM Ha UX ONUCAaHMsI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP, BOJIbTMETP,
CYETUMK AJIEKTPUYECKOW D3HEPruH, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPENOXPAHUTENH, HIEKTPOMArHUT, MIEKTPOABUTATENb IIOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOWMCTBAaxX (DU3MUECKUX SIBJICHUN U HEOOXOJIMMBIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KUAKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TMI'POMETP, JABUIATENb BHYTPEHHEIO
CrOpaHHUs, BJEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Hernen ¢ MmocjaeoBaTe/bHbIM U MapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPUUECKUX 1IETICH;

e IMPUBOAUTH NpUMEpPHl  (HAXOAWTh HMHPOPMALUIO O  MpUMEpPaxX)
IPAaKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUA B IOBCEIHEBHOM
KU3HU I oOecriedeHrss 6€301acHOCTH MpU OOpaIieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOIACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJACHHS B OKPY>KaIOIIEH cpee;

® OCYIIECTBIATh TMOUCK HWHMOpMANUu (PHU3NIECKOTO COAECpKaHUS B
NurepHere, Ha OCHOBE HMEIOUIMXCS 3HAHUU H MYyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACIATH  MH(POPMAILIMIO, KOTOpas
SIBIISICTCS] POTHBOPEYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;

@ UCIOJB30BaTh MPHU BHIIIOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJISAPHYIO
JAUTEepaTypy  (QU3MYECKOro COAEpXaHHUs, CIPABOYHbIE MaTepuabl,
pecypchl cetu HTEpHET, BiajieTh NpuéMaMyu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHONU 3HAKOBOIM CUCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIEHUS,
0000mass wHOpMAIMI0O W3 HECKOJbKHX HWCTOYHUKOB (DU3UIECKOTO
COJlep)KaHus, B TOM 4YHCIE MMyOJIUYHO MPEJICTaBIATh PE3YJbTaTh
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh W3YYEHHBbI MOHATUHHBIN anmapar Kypca (U3UKH,
COTIPOBOXAAThH BHICTYIUICHHE MTPE3CHTALINEIH;

® IIpU BBIOJHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB pachpenesiTh O0SI3aHHOCTH B TpYIMINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICJAUTH 32 BBINIOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITeIbHOCTD TPYIIIBI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCThH pa3peniaTh KOH(MIUKTHI.

K xonIy oOydenus B 9 kJiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE

JIOJHKHBI OTPakaTh COPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

e UCIONB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOTO IBMKEHHS, AePopMarius
(ympyrasi, mnjacTuyeckasi), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYyK M YJIbTPa3BYyK, OSJEKTPOMATHUTHBIC BOJHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPhI UCIYCKaHUsI U TOTJIOIIEeHus, alb(a-, 0eTa- U raMmma-u3iIydeHus,
U30TOTIIBI, sanepHas SHEPreTUKa;



® pa3nIuyaTh SIBJIECHUSA (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHENHOE
IBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE JIBUJKEHUE, CBOOOJHOE
naZieHue TeJl, PABHOMEPHOE JIBXKEHHE O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KECHUE, KOJeOaTelbHOE IBMKEHHE (3aTyXarolue M
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPaKCHUE
3BYKa, IMPSAMOJIMHEMHOE paclpOCTPaHEHHE, OTPaKEHUE MU IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3jlokKeHHe OEJI0ro CBETa B
CHEKTp M CJOXKEHHME CIEKTpaJbHBIX I[BETOB, JHUCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOIO CIEKTpa
U3JTyYEHHs]) 0 ONMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

® DACIO3HAaBaTh MPOSIBICHME M3YyUEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpy)KarolleM Mupe (B TOM uyucie (U3NYECKUE SIBJICHUSI B IPUPOAE:
IOPWIKUBBI U OTJIMBBI, JBUKEHUE MU1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB KHMBOTHBIMH,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIMMOTO,
yJIbTPapUOJIETOBOIO M  PEHTIEHOBCKOTO U3JIY4YEHHUH, €CTECTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMUYECKUE Jy4d, PAJAUOAKTUBHOE H3IyUYEHUE
OPUPOAHBIX MHHEPAJIOB, JEHUCTBHE pPAJMOAKTHUBHBIX W3JIyYEHUA Ha
OpraHu3M 4YeEJIOBEKa), IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBAa (NMPU3HAKH) (PU3HUECKUX
SIBJICHUM;

@ OIMCHIBATh U3yUYEHHbIE CBOMCTBA TEJ U (PU3MUECKUE SABJICHUS, UCIOIb3YS
¢u3nyeckue BEIUYMHBI (CpPEeIHSAss M MIHOBEHHAas CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, yIioBas
CKOpPOCTb, CHJIa TPEHHUs, CHJIAa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOrO TMajJeHUsi, BEC Tejla, HMIIYJIbC Teja, HMIIYJIbC CHIIBI,
MEXaHW4yecKass paboTa M MOIIHOCTb, NOTEHLUAIbHAsl HHEPrusi Teja,
HNOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUsl CHKATOU
NPYKUHBI, KHHETHYECKash DSHEprus, IIOJHAs MEXaHWYEeCKas »HHEprus,
NEPUOJ U YacTOTa KojeOaHui, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, [0KA3aTENIb NPEJIOMIIEHUS CPEBI), P ONUCAHUN
IPaBWIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICH HCIOJb3YEMbIX BEJIMYUH,
0003HauUeHUd W €AUHUIBl (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEITUYHMHY C IPYTHMH BEIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

® XapakTepu30BaTb CBOMCTBA Tel, (U3NYECKUE SBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUs YHEPIMM, 3aKOH BCEMHUPHOI'O TATOTEHUS,



OPUHIMI CYNEPIO3UIMK CWJI, MPUHLUI OTHOCUTENbHOCTU [ anuies,
3aK0oHbl HbIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
IPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsI0BOIO0 U MACCOBOIO YKCEIl
IpU SIICPHBIX PEaKIUsIX, IPH TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

00BACHATh (U3HUECKUE TPOILECCHl W CBOMCTBAa TEN, B TOM YHUCIE W B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE U3 23
JIOTUYECKUX II1aroB ¢ OMOpOM Ha 2—3 U3YUYEHHBIX CBONCTBA (PUBHUECKUX
SIBJICHUM, (PU3UUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiaTh pacy€THble 3aJaud  (ONMUpAKOIIMECs Ha cuUcTeMy U3 2-3
ypaBHEHU), UCTIOIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBaIOIINE (hU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHaju3a YCJIOBUSA 3a/ladyd 3allMChIBAaTh KpPaTKOe
yCJIOBHE, BBISBIATH HEIOCTAIONINE WJIM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC IJISl PEIICHUS, POBOJAUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HA4YEHUs (PU3UUECKOU
BEJINYMHBL;

pacro3HaBath MpoOJeMbl, KOTOPbIE MOXHO PEIIUTh TPU MOMOIIHU
(GU3UYECKUX METOJIOB, MCIOJIb3ysl ONMUCAHHWE WCCIEAOBAHUS, BBIICIATH
poOBEpsieMOE  MPE/IOI0KEHUE, OILICHUBATh NPAaBUIBHOCTb MOpPAJIKA
NPOBENCHUS]  WCCJICJOBAaHMs, JelaThb BBIBOJABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOAECHUHN U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
bu3rUecKkux CBOMCTB Ten (M3ydyeHHE BTOpPOTo 3akoHa HproToHa, 3aKkoHa
COXpaHEHUSl DHEPruH, 3aBUCUMOCTh TMEpuoAa KOJeOaHUU MNPY>KUHHOTO
MasTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOAHWHU, MPSAMOJIMHENHOE PACTIPOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBera B CHEKTP, U3yUYE€HHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalle M CBOMCTB HM300pa)k€Husi NpeaMera B coOuparolen
JVH3e, HAOIOJIEHNE CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB H3TyYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHUs, OMKICHIBATH XOJ OIBITA M €T0 Pe3yJIbTaThl, (POPMYyIUPOBATH
BBIBOJIBL;

MIPOBOJUTH TIPU HEOOXOJAMMOCTU CEPHIO MPSIMBIX MU3MEPEHHUH, ONpenemss
CpelHee 3HauyeHUEe H3MepseMoill BeaW4YuHbl ((POKYCHOE paccTOsHUE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOpP croco0a HW3MepeHus
(M3MepUTEIbHOTO MPHOOpa);

IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU



Ipy PaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HaudajJbHOM CKOpPOCTH, NEpHOja
KOJIeO0aHU MaTeMaTH4eCKOro MasTHHUKA OT JUIMHbI HUTH, 3aBUCHMOCTH
yria OTpakeHHUs CBETa OT yrja MaJCHHUS M yrja IMpeloMIICHUs OT yria
NaJieHNs): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSITENIBHO CcOOUpaTh
YCTaHOBKY, (HUKCHpOBaTh PpE3yJbTaThl TOJYYEHHONW 3aBHCHUMOCTHU
bU3UYECKUX BEIWYWH B BUJE TAOIWIl W rpaduKoB, JeaTh BBIBOJBI IO
pe3yibTaTam MCCIeI0BaHuUS;

MPOBOJUTh KOCBCHHBIC HM3MEPEHHUS (HU3UYCCKUX BEIUYHMH (CpeaHss
CKOpPOCTh W YCKOpEHHE Tella TMpH pPABHOYCKOPEHHOM JIBIIKEHUH,
YCKOpPEHHE CBOOOJHOIO NaJACHMS, KECTKOCTh MPYXKUHBL, KOIPHUIHEHT
TPEHUS] CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa U
nepuoJi KojeOaHuil MaTeMaTH4eckoro M MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas Ccujia coOuparoliel JuH3bL, PpaJuOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBHITIOJTHATh U3MEPCHHUS, CIeNysl MPEI0KCHHON HWHCTPYKIIMH, BBIYUCIISATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YNIbTATHI C YIETOM
3a/IaHHOM TOTPEIIHOCTH U3MEPEHHUI;

coOJI01aTh MpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE NPHU3HAKK M3YyUYEHHBIX (UINUYECKUX MOJEIEH:
MaTepHalibHasi TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aToMa, HYKIOHHas
MOJIeSIb AaTOMHOTO SI/PA;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
CIHUJIOMETP, NaTYMKH TMOJIOKCHUS, PACCTOSHHUA M YCKOPEHHs, pakera,
IXOJIOT, OYKH, MepHckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wuCIONb3ysd 3HAHUS O
CBOMCTBax (U3MUECKMX SABJICHMM U  HeoOXoaumble (usmyeckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3yUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB
IpU pelIeHUH Y4eOHO--TIPAKTHUYECKUX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparouei JIMH3E;
NPUBOJNTH  MpUMEpPhl  (HaxXoaWTh  HHPOpMANMIO O  TpUMEpPax)
INPAaKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUNA B TOBCETHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU 0OpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS M COOIIOJCHUS
HOPM  JKOJIOTMYECKOTO  TMOBEJIEHUS B  OKpyXKaroumieil  cpeje;



® OCYHICCTBJIAITH IIOUCK I/IH(i)OpMaHI/II/I (I)I/IBI/ILICCKOFO COACPIKAHUA B

WuTepHere, caMOCTOSTENBHO (POPMYIHPYS MOUCKOBBIN 3alpoC, HAXOUTh
IyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMALUU Ha OCHOBE
MMEIONIUXCS 3HAHUM U JOTIOJIHUTENIbHBIX NCTOYHUKOB;

UCTIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
JAUTEpaTypy (PHU3MYECKOTOo COACpX aHHUs, CIPABOYHBIE MaTepuabl,
pecypceel cetu MIHTEpHET, BiaaeTh NpUEMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeodpazoBaHusi UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOpMaIMM U3 HECKOJbKMX MCTOYHUKOB (PU3MUYECKOrO COJepKaHus,
nyOJMYHO MPEICTABIATh PE3YJIbTaThl IPOEKTHOW WIIA MCCIIEI0BATENBCKON
NEATEIBHOCTH, NIPU  OTOM TIPAaMOTHO  MCIOJIB30BAaThb  M3YYCHHBIN
HNOHATUHHBIM amnmapar M3y4yaemMoro pasjena (U3MKH U COINpPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4€ToM OCOOEHHOCTEN ayAuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunyectBo 1yacos DJIEeKTPOHHbIE JlesATeIbLHOCTH
Ne HaumenoBaHme pa3jieioB u (undposbie) YYUTEIA C
Konrpoabusie | IlpakTnyeckue
n/n TeM MPOrpaMmMbl Bceero oOpa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypchl NMPOrpamMMbl
BOCIIUTAHMS
Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa
1.1 dusuka - Hayka o Ipupoe 2 0 0 bubmorexa LHOK Yeranasusaty
| YIS O HPHP https:/m.cdsoo.nw/7E416104 | MORPIEIIE
bubmuoreka [JOK yUHUTENEM U
1.2 Du3nYeCcKre BeTUYHNHbI 2 0 1
https://m.edsoo0.ru/7f416194 °6yqa%°mHMH°”’
" CITOCOOCTBYHOIINX
13 EcrecTBeHHOHAaYYHBIN METOT 5 0 | bubnmnorexa [JOK T03UTHBHOMY
. MO3HaHUA https://m.edsoo.ru/7f416194 | BOCIPHATHIO
00yJaroIUMHUCS
TpeOOBaHUH U
Hroro no pazaeny 6 O S——
[MoOyxnate
Pa3znen 2. [lepBoHayasibHbIE CBEJeHUS 0 CTPOCHUM BellleCcTBA 0By AIOMHXCH
bubmmoreka [JOK cobmoaars Ha
2.1 CrpoeHue BeniecTBa 1 0 0 1 ypoke
https://m.edsoo.ru/7f416194 P
55 JIBr>keHuEe U B3aMMOICHCTBHE 5 0 1 bubmuoreka [JOK HOPMBI TIOBEJIEHUS,
. 4acTuUl] BELECTBA https:/m.edsoo.ru/7f416194 | 1PaBia oOweHus
CO CTapIIUMHU
ArperaTHbl€ COCTOSIHUS Bu6nunoreka LIOK (yuntensamm) u
2.3 2 0 0 https://m.eds00.ru/7f416194 | ¢ oPCTHHKaMH
BEIIlECTBA PS.//m.edS00.1u. (oOygaromumucs).
Ilopnep:xuBarts B
Hroro no pazneny 5 JETCKOM
KOJIJICKTUBE
Pa3nen 3. /IBu:keHHe U B3auMO/ieilicTBHE TeJl JICIIOBYIO,
OHYIO
bubmuoreka [JOK AIPYIREIOOHY
3.1 Mexannueckoe IBHKCHHUE 3 0 0 1 arMocdepy.

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




3.2 HNueprusg, macca, INIOTHOCTD 4 bubmorexa LHOK
' I, ’ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuma. B 14
1. BB CHt https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH M ra30B

[asnenue. Ilepenaya nasnenus

4.1 TBEPALIMHU TEJIAMH, KUIKOCTIMU 3 buGnnorexa LIOK
' pA > HHA https://m.edsoo.ru/7f416194
U Ta3aMu
bubmuoreka [JOK
4.2 5
Jlanenue xuKoCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(EpHOS MaBNCHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA ; Bbubnmorexa [IOK
' TNOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHeprus
bubmuoreka [JOK
5.1 Pa0o 3
aboTa i MOILIHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 II 5
POCTBIC MEXAHUSMBI https://m.edsoo.ru/7f416194
53 MexaHnueckast SHEprus 4 brbmmorexa [OK

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

Crpourb
BOCITHTATEIIHHYIO
JIESTETBHOCTH C
YYeTOM
KYJBTYpPHBIX
pasznuuuii aeTei,
ITOJIOBO3PACTHBIX H
HWHAWBHIYATbHBIX
0COOEHHOCTEH.
[IpuBnexatsb
BHUMaHHE
oOyJaromuxcs K
LIEHHOCTHOMY
ACIIEeKTy
HU3y4acMbIX Ha
YPOKE sIBJIEHUH,
TIOHATHH,
MIPHEMOB.
AHanu3upoBaTh
peaibHOE
COCTOSIHUE JIeNT B
yueOHOM Kitacce/
rpyme.
[ToOy>xnate
o0yJaroImuxcs
coOJIr01aTh HA
YPOKE IPUHLIAIIBI
yueOHOH
JUCIUTUTAHBL U
CaMOOpTaHU3AIHH.
3ammmars
JOCTOWHCTBO M
HWHTEPECHI
oOyJaromuxcs,
ITOMOTAaTh JIETSIM,
OKa3aBIIUMCS B
KOH(IMKTHOU
CUTYyAIlMU U/WIU
HEOJIarOMPUsITHBIX
YCIIOBHSX.




Hroro no pazneny

12

[ToBTOpenue, 060061IeHNE.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




8 KUIACC

Ne HaumenoBaHue pa3ieioB u
n/n TeM NPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTejibHbIE

pecypchbl

JlesATeIbHOCTD
YUHTeJs ¢
y4yeTom
NMPOrpamMMbl
BOCIIUTAHUS

Pa3pen 1. TenioBbie iBJICHUS

11 Crtpoenue u cBoiicTBa
' BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2 TerutoBble pouecchl

21

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

HWroro no pazneny

28

Pa3nen 2. Duekrpuyeckne 1 MArHUTHBIE SIBJICHUS

DNEKTpUUYECKUE 3apsbl.
2.1 3apsKEeHHBIE TEJa U UX
B3aUMOJICHCTBUE

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

IToCTOSIHHBIN 2IEKTPUYECKHUN

2.2 TOK

20

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4181ce

2.3 Mar"auTHble IBIEHUS

1.5

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4181ce

24 DJIEKTpOMarHuTHasE MHAYKIHS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

37

[ToBTOpenue, oboOIICHNE.

YcranaBnuBath
JOBEPUTEITbHBIC
OTHOIIIEHHST MEKTY
YUHUTENIEM
00y4aromuMHucs,
CIOCOOCTBYIOIMIUX
MO3UTHBHOMY
BOCIIPHSATHIO
00y4aIOMUMHUCS
TpeOOoBaHUii 1 MPOCKO
YUHUTEIS.

TToOyxnath
00yYaroIIUXCst
cOO0JII0/1aTh HA YPOKE
OOIIENPHHSITHIE HOPMBI
IOBE/ICHHSI, IPABUIIa
0OIIEHHUS CO CTapUINMKU
(yuuremsamu) u
CBEPCTHHKAMU
(oOyuarommmucs).
ITonnepxuBath B
JIETCKOM KOJUICKTHBE
JETIOBYIO,
NPYKETFOOHY IO
aTMocdepy.

Crpoutb
BOCITHTATEIIBHYIO
JEATENBHOCTD C YYETOM
KyJIbTYPHBIX Pa3IHIHit
neTei,
MOJIOBO3PACTHBIX U
MHIMBHIYaTbHBIX
0COOEHHOCTEH.
IIpuBnexaTh BHUMaHUE
00y4aromuxcs K
LEHHOCTHOMY aCIIeKTY
H3yYAeMbIX Ha yPOKe

SIBJICHH, TTOHSTHA,
MPUEMOB.




AHanu3upoBaTh
peaabHOe COCTOSHUE
Jien B y4eOHOM Kitacce/
rpyIe.
TToOyxnath
00yJaroIIUXCst
co0JII0/1aTh Ha YPOKE
MIPUHIAIE y9e0HOH
JMCLMIUIAHBL 1
CaMOOpraHH3aIHH.
3amumars JOCTOHHCTBO
1 HHTEPECHI
00y4aroIuXcsi, IOMOTaTh
J€TSIM, OKa3aBILNMCS B
KOH(JIMKTHOU CHTYalluH

W/Wn HeOGIaronpUsITHBIX
YCIIOBHSIX.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5




9 KUIIACC

Koau4yecTBo yacos JIEKTPOHHBIE JleATeJIbHOCTD
Ne HaunmenoBanue pa3ienos u (uu¢posbIe) YYHUTEIA C
Kontpoasnbie | IlpakTudeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE y4eToM
padoThI padoThbI
pecypcbl MPOrpamMMbl
BOCIHUTAHUS
Pa3zpen 1. Mexannueckue siBJIeHHUSA
MexaHunueckoe JBMKEHHUE U Bu6nmorexa [{OK Ycranaenusate
1.1 10 0 1 JIOBEPUTENBHBIE
CIIOCOOBI €70 OIMCAHUS https://m.edsoo.ru/7f41a4a6 | orsowenns mexny
yquTeneM u
. Bu6mmotexa LIOK obyuarommucs,
1.2 BzaumopeiicTBue Ten 20 1 3 s CTIOCOGCTBYOMIIX
https://m.edsoo.ru/7f41a4a6 | nosurusHomy
Bu6 OK BOCIIPUATHIO
HOJINOTECKA o0y4JaromumMucs
1.3 3aKOHBI COXPaHEHUS 10 0 3 1 N S——
https://m.edsoo.ru/7f41a4a6
YUHTEIA.
TToOyxnath
Hroro o pasaeny 40 oByHarommXcs
cOO0JII0/1aTh HA YPOKE
OOIIENPHHSTHIE HOPMBI
Paznes 2. Mexannveckue Kojie0aHusi U BOJTHBI HOBeeHIA, TIpaBiTa
OILEHUS CO CTAapIIUMU
Bubnnoreka [IOK p
2.1 MexaHuueckue KojaeOaHus 7 0 3 1 (yaurensmi) i
https://m.edsoo.ru/7f41a4a6 | ceepcruukamu
(oOyuarommmucs).
Bbubnnoreka [IOK TonnepxuBats B
2.2 MexaHnueckre BOJIHBL. 3BYK 8 1 3 i ZIETCKOM KOJUIEKTHBE
https://m.edsoo.ru/7f41a4a6 |  senosyio,
NPYKETFOOHY IO
Hroro no pazneny 15 aCTMOCCbeP%
TPOUTH
BOCITUTATEJIbHYIO
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI JIEATENBHOCTD C YHETOM
e) KyJbTYPHBIX Pa3IHuuil
31 JIEKTPOMArHUTHOE TIOJIE U 6 0 5 Bub6mmoreka LIOK neteii
: OJICKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6 M0JI0BO3PACTHBIX U
- - - WHIVBHAYaIbHBIX
0COOEHHOCTEIH.
Hroro mo pasaciny 6 IpuBnexats BHUMaHHE
o0yJaromuxcs K
LIEHHOCTHOMY aCIIEKTy
Pa3nen 4. CBeToBbIE ABJIEHUS M3y HaEMBIX Ha ypOKe
4.1 3aKOHBI PaCIPOCTPAHCHUS 6 0 2 bu6imoreka [JOK ARJICHITH, TOHATHI,




cBeTa https://m.edsoo.ru/7f41a4a6 | m1pPuemOB.
AHaIM3MpoBaTh
BI/I6 JINOTEKa HOK PpeanbHOE COCTOSIHUE
4.2 JIMH3EI 1 ONTHYECKUE TTPHUOOPEI 6 3 zien B yueGHOM Kiacce/
pHoop https://m.edsoo.ru/7f41a4a6 | rpynme.
TToGyxnath
43 Pasioxenue 0enoro ceera B 3 5 Bbuoauorekxa HOK oGydaromuxcs
’ CIICKTP https://m.edsoo.ru/7f41a4a6 Egifgﬂi: ;fe%i?;e
JUCHUIIIIMHBI 1
Hroro 1o pasaciny 15 CcaMOOpTraHu3aIH.
3alumaTh JOCTOMHCTBO
Pa3znen 5. KBanToBbIe ABJIEHNA f,‘g;‘f;if,’,‘jf;;m —
51 Hcnyckanue v morIomeHHe A | Bu6nuorexa [JOK ﬁg:&)ﬁn‘;‘;sz”:;‘fy‘fui ;
' CB€Ta aTOMOM https://m.edsoo.ru/7f41a4a6 1/unu HeGIaroNpUsTHEIX
YCIIOBHSX.
bu6mmorexa [IOK
52 CTtpoeHre aTOMHOTO Sapa 6 1
P P https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 SloepHBIE peakInuu 7 1
P peakil https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTeIbHO-00001IAK0IMH MOYJIb
[ToBTOpEeHME M 0000IICHNE
6.1 cojiepkanus Kypca (pU3nKu 3a 9 7 Bubmorexa [OK
7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 57

[TPOTPAMME




INIOYPOYHOE INTAHUPOBAHUE

7 KJIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTbI pecypesI
. duzuka — HayKa 0 IpUpo/e. .
SIBrieHust mpupo bl
2 du3nUeCcKue IBICHUS 1
; duznveckre BeTUIHHBI U UX .
U3MEPEHUE
VYpok-uccnenosanue "M3mepenne
4 TEeMIIepaTypbl IPU ITOMOIITH | |
KHUIKOCTHOTO TEPMOMETpA U JaTUUKa
Temneparypb”
Metoapl HAyYHOTO TTO3HAHMSL.
5 0 o . 1 bubmuoreka [JOK
nucaHue PU3NIECKUX SIBICHUH C
https://m.edsoo.ru/ff09f72a
IIOMOIILIO MOJIETIEN
VYpoxk-uccnenosanue "IIpoBepka
6 TUINOTE3BI: 1aJbHOCTh MOJIETA IIapUKa, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
Ooubl1e, yeM OoJIbIIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI,
7 JOKa3bIBAIOIINE JUCKPETHOE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bu6mmoreka [JOK
8 JIBr>xeHne 4acTHIl BEIISCTBA 1
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoBanue «ONbITH IO

9 HAOII0ICHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 Bobl. O000IIEHNE 110 pa3eny bubnnorexa [JOK
«IIepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BELIECTBA»
MexaHuueckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmiorexa [OK
JIBIDKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
13 Ckopocts. Equaunier ckopoctu
p a H p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt ¥ BpeMEHHU ABMKEHUSA Bubmorexa OK
y p https://m.edsoo.ru/ff0a0ae4
15 Nueprus. Macca — mepa bubnuorexa [JOK
HHCPTHOCTH TCII https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BeniecTBa. Pacuer maccel Bu6mmorexa [IOK
16 1 00BEMa TeJa 10 €r0 INIOTHOCTH https://m.edsoo.ru/fanOfee
Jlaboparopnas pabota «Onpenenenue
17 IUIOTHOCTH TBEPAOTO TEJIa»
18 Pemrenue 3amaq mo treme "IlmoTHOCTH Bu6morexa [JOK
BerecTsa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapaKTepucTuka
19 B3aumojercTBus Tei. Cuna
yrpyroctu. 3akoH ['yka
20 Jlaboparopnas pabota «/3ydyenue

3aBUCHUMOCTH PACTAKCHHUA




(medopmanuu) Py>KUHBI OT

MIPUIIOKEHHOMN CUIIBDY

21 [[ABnenue Tarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIION TSAKECTH U

7 Maccoii Tena. Bec Tena. Pemenue bubmuorexa [IOK
3a7a4 [0 TEME "Cuna tspxect” https://m.edsoo.ru/fanl778

93 Cuna TsXKecTH Ha APYTHX IJIaHeTax. Bu6mmorexa [{OK
@u3nYeCcKUe XapaKTePUCTUKU IUIAHET https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK

24 Wsmepenune cun. JIluHaMOMET

p A p https://m.edsoo.ru/ff0al 8cc
Bbubanorexa [IOK
25 Bec tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
CroxeHne IByX CHJI, HAIIPABJIECHHBIX
26 10 OJHOM HPSIMOK bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIAst CUII
Pemtenue 3agad mo reme

27 "PaBHoneiicTByromas cuin"

28 Cuna tpeHus u e€ Bubl. TpeHue B Bu6nmorexa [TOK
HPUPOAE 1 TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBKEHHS OT CHJIBI aBJICHUS U bubmorexa LHOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEI»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CHJIBI

31 Pemenue 3agau no remam: «Bec Bu6mmorexa [{OK

Tenay, «I'paduyeckoe n3obpaxeHne

https://m.edsoo.ru/ff0alde0




cum», «Cunely, «PaBHOAEHCTBYIOIIAS

CHUIID»

KoHnTtponbHas paboTa mo Temam:
«MexaHu4deckoe IBUKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'paduueckoe n3o0pakeHrne CUI,
«CHIIBD
23 JaBnenue. CriocoObl yMEHBIIICHUS U Bu6nmorexa [TOK
YBEJIWYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCUMOCTD
34 JABJICHUSA ra3a OT 00bEMa, bubmmoreka [IOK
TeMHepaTypBI https://m.edsoo.ru/fan2376
[Iepenaua naBneHust TBEPABIMU
35 TeJIaMU, KUAKOCTSIMU U Ta3aMHU. bubmuorexa [IOK
3axon [lackamns https://m.edsoo.ru/ff0a25b0
JlaBlieHUE B KUJIKOCTH U Ta3e, Bu6nanorexa [IOK
36 BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH hitps://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «JlapneHue B Bu6mmrorexa LIOK
JKUIKOCTH U raze. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 CooOmarornuecs cocyabl
tatort ya https://m.edsoo.ru/ff0a2970
39 I'mapaBnmmueckuii mpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBoit
JKUJIKOCTHBIA HAcOC
a1 ATtMocdepa 3emitr 1 MPUIUHBI €€ Bu6mmorexa [{OK
CyLECTBOBAHNA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMochepHoe bubnmorexa [IOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenune atMoc(epHOro JaBiIeHHUS.

bubmuoreka [JOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO
44 JaBJICHUS OT BBICOTHI HAJl YPOBHEM bubmuorexa [IOK
MOpst https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe Bu6mmorexa [{OK
JTABJICHHE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3agad mo reme "
46 AtMocdepHoe naBneHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa HOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «OnpezeneHne
43 BBITAJIKUBAIOIIECH CHIIBL, bubmuoreka [JOK
JNEUCTBYIOLEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnas paboTa 1o Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeJa B BOJE OT 00bhEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YacCTH TeJay»
bubmuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KonctpyupoBanue apeomeTrpa wiu
KOHCTPYMPOBAHUE JIOJKU U
onpeJeaeHue e€ rpy30no bEMHOCTH"
52 Pemrenue 3agad mo remam: «IlmaBanue bu6mmoreka [JOK




cynoB. Bo3ayxomniaBaHuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabota no teme

53 «JlaBneHune TBEPABIX TEN, KUIAKOCTEH
Y Ta30B»
bu6mmoreka [JOK
>4 Mexamirecias padota https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
33 Moo, EXMHALE MOIHOCTA https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe 1o Jjectauie"
IIpocteie MexaHu3MBbl. Phryar.
S7 PaBHOBecue cui Ha ppryare
Poruaru B TexHuke, ObITY U IPUPO/IE.
53 JlaGopatopHnas pabota 0.5 bubnnorexa [JOK
« ccnenoBanue yciOBHl paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»
Pemenune 3ama4d mo Teme «Y CI0BHUSI Bu6mmorexa [IOK
> PaBHOBCCHA phIdara» https://m.edsoo.ru/ff0a48a6
KoadduimenT monesHoro neicTBust
60 Mexanm3ma. Jlaboparopras pabora 0.5
«M3mepenne KI1/1 HaknoHHOM
TIJIOCKOCTH
Pemenue 3agau no teme "Pabora, Bu6mmorexa [TOK
61 morHocTs, KITT" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas SHEpIHsl. bubnnorexa [JOK




Kunernueckas n IIOTCHIIMAJIbHAs

SHEpPrus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUU

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

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCnepUMEHTaIbHOE ONIpeeICHUE
WU3MEHEHMS KUHETUYECKON U
MOTEHIMAJILHON 3HEPTUH MU
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOMN
IIJIOCKOCTH"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

66

PesepBHblit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeebd

67

PesepBHbIil ypok. PaboTta ¢ Tekcramu
o teme "/laBneHue TBEPABIX TEIl,
SJKUIKOCTEHN U ra3oB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHbIit ypok. Pabota ¢ TekcTamu
o TeMe "PadboTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIC
padoThI padoTsbI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETHYECKOW TCOPUHU U UX OTBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEpIOTO, JKUIKOTO U Bu6nmorexa [TOK
3 ra3000pa3HOro COCTOSTHUI BelllecTBa 1 hitps:/m.edsoo.ru/ff0a540¢e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 JKUAKOTO U Ta3000pa3HOT0 COCTOSHUM 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdHbIe Tena 1 Bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CMauynBaHUE W KaMWUTSIPHOCTb. | Bubmnoreka LIOK
IToBEpXHOCTHOE HATIKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe paclIupeHHe U CKaTUE 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIIOBOTO JIBUKEHUS 1
YaCTHIL
9 Baytpennss sueprusi. CriocoObl : Bu6nmorexa [TOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepermus "TIpakTruaeckoe
HMCIOIb30BaHHE TEIUIOBLIX CBOMCTB

bu6mmoreka [IOK

1 BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

1 KonuuecTtBo TemnoTsl. Y aenbHas Bub6mnoreka LIOK
R DS https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEII0BOro OanaHca. Bu6mmoreka LIOK

= TemnnooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBICHUS bubmuorexa [JOK
TEII000MEHa NPU CMELTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuet konmuecTBa TEIIIOTHI,

15 HE0OXOIUMOTO JJIsl HATPEBAHUS TeIa
Y BBIJIEISIEMOT0 UM IIPU OXJIaXKIEHUU
JlaGopatopHnas pabota "Onpeznenenue Bu6morexa [{OK

16 YIEIbHOM TEMIIOEMKOCTH BEIECTBA" hitps:/m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y AebHas TeIoTa Bu6mmrorexa [{OK
CTOpaHHUSI https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEBaHUE

18 KPHUCTAJUTNIECKUX TeJ. Y IelbHast bubmmoreka [IOK
TeruioTa TUIaBJICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopras pabota "OnpenencHue Bubmnoreka LIOK

19 YAENbHOU TEIJIOTHI IJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

5 [TapooOpa3zoBaHue v KOHICHCAIIHSL. Bu6mmrorexa LIOK

0 Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenune. Y nensHas Temiora bu6mmoreka [JOK




napooOpa3oBaHUs M KOHJICHCAITUH.
3aBHCHUMOCTh TEMITEPATYPhI KUTICHHS
OT aTMOC(EpPHOTO AABJICHHS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabora "Onpenenenne
OTHOCUTEIBHOM BIAXKHOCTH BO3TyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIpCACIICHUC

BJIAXKHOCTH BO3ayXa

24

[MpuHIUIB paOOThI TEIIIOBBIX
nsurareneii . [laposas TypOuHa.
JIBUTaTeNIb BHYTPEHHETO CTOPAHHSI

25

KIIJI TenmoBoro gBurares.
TennoBwle nBUTATETN U
3alIUTa OKPYKaroIIEeH Cpeabl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUsI U MIPEBPALLECHUS
SHEPTHH B TEIUIOBBIX IpOIEccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenoBnie IBJICHUS.
N3menenne arperaTHbIX COCTOSIHUI
BenrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas pabota mo teme
"TemoBele ABiIeHud. M3Menenne
arperaTHbIX COCTOSIHUM BeniecTna'

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

29

Onektpuzarus Teu. [[Ba pona

SJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenoBanue "IneKTpU3anus
TeJl UHAYKIUEH U PH
COMPUKOCHOBEHHUU"




B3anmoneiicTBre 3apsyKeHHBIX TEIT.

bu6mmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB 3JIEKTPUYECKOro Bu6morexa [OK
32
nos. HpusHumn cynelv:) TOSHIHH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIeH
Hocutenu snekrpruyeckux 3apsios.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma
34 HpOBOIIHI/IKI/I U JUIJICKTPUKH. 3akoH Bbuoauorekxa I_[OK
COXPAaHCHUA IJICKTPHUICCKOI'O 3apdaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE Bbu6mmoreka [IOK
CBOMCTB 2JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0
36 CyIIeCTBOBaHUs. VICTOUHUKH bubmuorexa [IOK
3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlenCcTBHS AIIEKTPHUUECKOTO TOKA bubmmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUUECKOTO TOJIs Ha TPOBOIHUKHI 1
U JUAJIEKTpUKHU"
39 DNEeKTpUYECKUI TOK B METaLJIax, Bu6mrorexa L{OK
KAKOCTAX U razax https://m.edsoo.ru/ff0a9838
10 DnekTpuyeckas iernb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabora
41 "M3mMepeHue U peryIupOBaHUE CHIIBI 0.5 bubuorexa TIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HATIPSKEHHE.
Boasr™metp. JTaboparopHas pabota

bubmuoreka [JOK

42 "U3MepeHnue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HarnpsixeHus"
" SOHpOTI/IBJIeHI/Ie MIPOBOJHUKA. Bu6morexa [{OK
JIEIbHOE COMPOTUBJICHHUE BEILIECTBA hitps:/m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnnorexa [JOK
IPOBOJIHUKA OT €r0 JJIUHBI, ILIOa N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma 1715 yyacTka bubmmorexa LIOK
https://m.edsoo.ru/ff0aad44a
Lenu
Jlaboparopnas pabota
"HccnemoBanne 3aBUCUMOCTH CHUJIBI
46 TOKa, UAYIIETO YePE3 PESUCTOP, OT 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”
[TocnenoBarenbHOE U MapaieabHOE
47 COEIMHEHHUSI IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
43 MpaBUJIa CIOXKEHUS HAINIPSKEHUN ITPU 1 bubmmoreka [JOK
IOCJIEA0BATEILHOM COEIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas58
pe3ucropon"
Jlaboparopuas padota "IIpoBepka
49 IpaBWJIa I CWIbI TOKA IIPU | bubnuorexa [JOK

napajieIbHOM CO€JMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npuMEHEHNE

50 3akoHa OMa AJisl pa3IugHOro brbmiorexa LIOK
COE/IMHEHHS IPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora u MOIIHOCTD 3JICKTPUYCCKOT'O Bbuoauorekxa I_[OK
TOKa. 3aKkoH JDxoysis-JleHna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Omnpenenenne
52 a60’11“11 u llc\)/IOH_[IfOCTI/I 3neKTquec1<0ro bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DHEeKTpUYECKHE LIEMH U TOTPEOUTETH
53 aneKTTqueCKoﬁ SHEPTUU B 6II):IT bubmmorera [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHme
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [10CTOSHHBIN
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPHUUECKHE 3apSIbI.
55 3a H)I(el;){HBIe Tela I/IpI/IX bubmorexa HOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoaercTBus. I1oCcTOSHHBIN
AJIEKTPUYECKUN TOK"
56 ITocTosTHHBIE MArHUTBI, HX
B3aUMOJEHCTBYUE
57 VYpok-uccnenosanue "N3yuenue Bu6nmorexa [TOK
10J1eH ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe oie. MarauTHoe moJje
58 3eMJIIM U ero 3Ha4YeHUE ISl )KU3HH Ha bu6muorexa [IOK

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT Opcrena. MarHuTHoe nosie
3JIEKTPUUYECKOr0 TOKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHne 3EKTPOMarHuTOB B
texuuke. JlabopaTopnas pabora
"N3yueHne nelcTBUSA MAarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOBUTATENH TIOCTOSIHHOTO
Toka. Mcrons3oBanue
AJIEKTPOJBUTATENCH B
TEXHUUYECKHUX YCTPONUCTBAX U Ha
TpaHCIOPTE.

Jlaboparopnas pabota
"KoHcTpyupoBaHue u u3yueHue
paboThI eKkTpoaBurarTess"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OneiTel @apazes. 3akoH
ANEKTPOMArHUTHOW WHIYKITHH.
IIpaBuio Jlenna

63

Onekrporereparop. CrocoOs
TIOJTYYCHHS DIICKTPHYCCKON
SHEPrUH. DIEKTPOCTAHIINU Ha
BO306HOBJI$I€MBIX HCTOYHHKAX
SHEPrUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U
MarHuTHBIC sIBJICHUS"

65

Konrponsnas pabora o Teme
"DeKTpUUeCcKrue U1 MarHUTHBIE
SIBJICHUS"

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

66

PesepBHbIit ypok. Pabota ¢ TekcTamu

bubmuoreka [JOK




o teme "TernoBeie sBiaeHusd"

https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabota ¢ TekcTramu

67 o teme "I1ocTOSHHBIN 1 Bubanorexa LIOK
TEKTPHHUECKHT TOK" https://m.edsoo.ru/ff0acdc6
PesepBHbIi ypok. PaboTta ¢ Tekctamu

68 o teme "MarautHsle gBiaeHusd" 1

OBIIEE KOJIMYECTBO YACOB I10 63 145
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9 KUIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl

Mexanudeckoe ABUKEHHE.

1 MarepuanbHas TOUKa 1

5 Cucrema orcuera. OTHOCUTENIBHOCTh . Bu6munorexa [LIOK
MEXaHHYECKOI'O JBHKCHMUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIUHEITHOE { Bu6mmorexa [IOK
ABHIKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIUHENHOE

4 nekenne. CpeaHsss © MTHOBEHHAs 1
CKOPOCTH

s [IpsamonnHENHOE PAaBHOYCKOPEHHOE i Bu6nuoreka LIOK
JBHIKEHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSAMOJIMHEMHOTO

6 PAaBHOYCKOPEHHOTO JIBHKCHHUSI. 1
I'paduk ckopoctu
Jlaboparopras padota "OnpenencHue

7 YCKOpEHUS Teja Mpu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
Co0Ooguoe nagenne ten. OnbITh

8 lanunes 1

9 PaBHOMEpHOE nBMKEHUE 10 i Bu6nunoreka LIOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0acl76




obpamenus. JInHeitHas u yrioBas

CKOPOCTH

10 [{enTpOoCTpEMUTETBLHOE YCKOPEHHUE

. ITepsslii 3ak0H HproToHA. BexTop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612

1 Bropoii 3akon HeroTona. bubanorexa [JOK
PaBHoz€lCTBYI0IIAst CHIIA https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproToHa. bubmmoreka [IOK

13 CyneprosHIHs CHIT https://m.edsoo.ru/ff0ae982
Pewenue 3axau Ha npuMeHeHUe bu6mmoreka [IOK

14 3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bubanorexka [HOK

15 Cuna ynpyroctu. 3akoH I'yka https://m.edSO(I)_.Iru/fanecaZ
Pewenue 3amau no reme «Cuna

16 YIPYTOCTH

17 JlaGopartopHnast pabota «OnpeaeneHue bubimoreka [JOK
JKCCTKOCTH MPYIKUHBD) https://m.edsoo.ru/ff0ace28

bubanorexa [JOK

18 Cuna Tpenns https://m.edsocl)l.ru/fanﬂ 38

19 Pewenue 3amau no reme «Cuna bu6nuoreka [IOK
TpEHUA https://m.edsoo.ru/ff0afa26
JlaGopatopHnas padora "OnpezneneHue bubanoreka [JOK

20 K03 QHUIHEHTA TPEHUS CKOJIBKEHHS" https://m.edsoo.ru/ff0af8be
Penrenue 3amad mo reMe "3aKOHBI

21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
Tpenus" https://m.edsoo.ru/ff0afb8e

- Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK

TATOTCHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




MaJIcHUus

VYpoxk-koHpepeHuus "JBrxeHue Tel

23 BOKPYT I'paBUTALIMOHHOTO IIEHTPa
(Conueunas cuctema). ['anaktuku"

Pemnrenne 3anad mo teme "Cuia

24 TSDKECTH U 3aKOH BCEMUPHOTO Bu6morexa [OK
TSTOTeHUs" https://m.edsoo.ru/ff0af5{8

95 [TepBast kocMuyecKasi CKOpOCTb. Bbu6nmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHaIbHON TOUKH.

2% AGcomoTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BpaIllCHUs

27 MowmeHnT cuinsl. LlenTp Tsxectn

)8 Pemenue 3agad no reme "MomeHT Bu6munorexa [JOK
cuitbl. Lentp Tsokectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

29 TeMe "MexaHn4yecKoe ABHKEHNE bubmorexa LIOK

. ., ' https://m.edsoo.ru/ff0b0408
B3anmoneicteue Ten
KonTponbhas pabota mo teme
30 "MGXFB)_HI/I‘-IGCK(I))G BI)KCHUE brbmmorexa LOK
. A ) ' https://m.edsoo.ru/ff0b06ec
B3anmoneicreue Ten
Nmnynee Tena. Ummynbse cuibl. 3aKoH
31 COXpaHEHUsS UMITyJIbca. YTIPYTOe U brbmmorexa LOK
P Y o Py https://m.edsoo.ru/ff0b07fa
HEYNPYyroe B3auMOJICHCTBUE
0 Pemenue 3amgad mo reme "3akoH Bu6munorexa LIOK
n
COXpPaHCHHU UMITYJIbCA https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE




JIBUKEHHUE B IPUPOJE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh bubnnorexa LIOK
https://m.edsoo.ru/ff0b0ag4
35 Pabota cuibl TSHKECTH, CHITBI Bubmmoreka LIOK
YHOPYTOCTH U CHJIBI TPCHUA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PAaBHOMEPHOM JIBUKEHUU TeJla 10
TOPU3OHTAILHON TTOBEPXHOCTHY
CBs13b HEPrUU U pabOTHI.
37 [ToreHManpHas 3HEPrUst
18 Kunernueckas sneprus. Teopema o Bu6muorexa [JOK
KHHCTHYCCKOH SHCPIUH https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUsl SHEPTUHU B
39 MEXaHUKE
10 JlaGopaTtopnas pabora «M3yuenue Bub6mmoreka LIOK
3aKOHa COXPAHCHHA SHCPTHH» https://m.edsoo.ru/ff0b12fe
Al KonebartenbHOE ABHKEHUE U €T0 Bubmuoreka LIOK
XapaKTCpUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl. Bubmmoreka LIOK
42 Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
4 MareMaTtuyeckuil ¥ npy>KUHHBINA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTb
44 neproa KojaeObaHul OT KECTKOCTH brbmiorexa [IOK
[PY’KHHBI 1 MAacChl IPy3a» https://m.edsoo.ru/ff0b197a
45 IIpeBpalienue 3HEpruu npu

MeXaHUYECKUX KOJeOaHuIX




46

Jlaboparopnas pabota «OnpenencHue
YJaCTOTHI M TIEPHO/Ia KoJieOaHui
IIPY’KMHHOI'O MAsITHUKA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopras padota «[IpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHui
rpy3a, MOABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

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

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4EeCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJTHBI

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

49

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHBI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenosanue "Habmrogenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

VYpoxk-koHpepenuus "YIbTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "3aKOHbI COXPaHEHHUS.
MexaHndeckue KoJieOaHus ¥ BOJTHBI'"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2510

55

Konrponsnas padora no Teme
"3aKoHbI cOXpaHeHMs. MexaHnyecKue
KoseOaHus ¥ BOJTHBI"




DJIEKTPOMArHuTHOE MOJIE.

bu6mmorexa [IOK

56
ONEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenmus "llkana

58 AJEKTPOMATHUTHBIX BOJIH. bubanorexka [HOK
Hcnosb30BaHuE 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOI cBsA3U"
VYpok-uccnenosanue "N3yuenue Eu6 OK

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C nbmaorexa I
[OMOLLBIO MOGHIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenne 3amau Ha onpeneneHue

60 YacCTOTHI U IJIMHBI 3JIEKTPOMArHUTHOU
BOJIHBI
DNeKTpOMarHuTHas MPUPOJA CBETA.

61 CkopocTh cBeTa. BoHOBBIE CBOMCTBA Bu6morexa [IOK
CBeTa https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsaMonuneitHoe

Bbubnuoreka [JOK
62 pacnpoCcTpaHEHHUE CBETA. 3aTMEHHUS
https://m.edsoo.ru/ff0b3658

Connua u JlyHsl
3aKOH OTpa)KE€HHUsI CBETA. 3epKaia.

63 Perienure 3a1a4 Ha IPUMEHEHHE bubmorexa [IOK
3aKOHAa OTpa}KeHI/IH cBEeTa https://m.edsoo.ru/ffOb3804

" [Ipenomnenue cBeta. 3akoH Bu6mmorexa [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHoe  BHYTpEeHHEE  OTpa)X€HHUE

65 cBera.  Mcmonp3oBaHWE  TIOJHOTO Bu6mmorexa [HOK
BHYTPEHHETO OTpaXKEHHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHYECKUX CBETOBOJAX

66 Jlaboparopnas padota "HccnenoBanue




3aBHCUMOCTH yTJIa MPETOMIICHHUS
CBETOBOTO JIy4a OT yTIJia [TaIeHHs Ha
rpaHuLe "Bo31yX-CTeKI0""

VYpok-koHdpepenuus "McnonpzoBanue

67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jlunzel. OnTuyeckas cuiia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmorexa [IOK
69 [TocTpoenue n300pakeHuil B JIMH3aX
P p https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OnpeneieHue
70 box I<:Hor§ aCSTOSIHI/ISI " olilmqecxoﬁ bubmorexa HOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPATOIICH JTMH3BI
7 Ypok-koHpepenus "OnTudeckue Bu6muorexa LIOK
JIMH30BBIC IPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['11a3 xak onTuyeckas cucrema. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
Ypok-koHpepentus "JleperTo
73 3penus. Kak coxpanuts 3penue”
Paznoxxenue 6enoro cBeta B CIIEKTp.
74 OnbiTel HetoToHA. CrioxkeHnne bubmuoreka [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopatopHnas padora "OnbIThl IO
pasyoKeHuIo 0e10ro cBeTa B CIEeKTp U
Bbubnuoreka [JOK
75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX

HaOJIIOJICHUU Yepe3 [IBETOBBIC
¢unbTpH"

https://m.edsoo.ru/ff0c0e2a




Ypok-npaktukyM "BoaHoBbIe

76 CBONCTBA CBETA: AUCHEPCHUS,
uHTepdepeHys u auppaxaus”
77 OIBITH Pe3ep¢)0pﬂa U IJIaHCTapHas Bbuoauorekxa I_IOK
MOZCJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Moznens atroma bopa
Hcnyckanue u norionieHue cBeTa Bu6 OK
79 atoMoM. KBaHTEI. JInHEeuaTkIe nosmoreka 11
CIIEKTPBI https://m.edsoo.ru/ff0c144c
%0 Ypok-npaktukym "HaGmronenue Bu6nmorexa [IOK
CIIEKTPOB UCITYCKaHHS " https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUILI bubnnorexa LIOK
. A https://m.edsoo.ru/ff0c1672
% Crpoenue atomHoro siapa. Hyknonnas Bu6muorexa LIOK
MOJENb https://m.edsoo.ru/ff0c18ac
%3 PannoakTuBHBIE TPEBpALIICHUS. Bu6munorexa [JOK
M3oTormbl https://m.edsoo.ru/ff0clal4
g4 Penrenue 3aga4 o reme: Bbubnuorexa [IOK
"PaqoakTHBHBIC PEBPALLICHNS" https://m.edsoo.ru/ff0c1bda
85 [Tepuon monypacnana
VYpok-koH(pepeuus "PagnoakTUBHEIE
P Gep bubmuoreka [JOK
86 U3JIy4eHUs B IPUPOJE, MEIULIMHE,
TexmuKe" https://m.edsoo.ru/ff0c2126
Snepuble peakuuu. 3aKOHBI Bu6 OK
87 COXpaHEHHUs 3apsI0BOIO U MacCOBOTO ubmmorexa I
—— https://m.edsoo.ru/ff0c1c58
28 OHeprusi CBsI3u aTOMHBIX saep. CBA3b Bu6munorexa [LIOK

MAacCChI 1 DHCPIruun

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3amgad no reme "SAnepHeie

peakuun"

90

Peakuuu cuHTe3a U AeneHus saep.
Ucrounuku sHeprun CoJiHLA U 3BE3]T

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-konpepenmus "AnepHas
sHepreTuka. JlencTBus
PaZMOaKTUBHBIX U3TyUYEHUH HA KUBbIE
OpraHu3msI"

92

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
SHGKTpOMaFHI/ITHI)Ie BOJIHBI.

KBauroBrie sBiaenus"

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

93

Konrponbnas padora no teme
"DJIeKTPOMarHuTHOE TOJIE.
SHCKTpOMaFHI/ITHI)IC BOJIHBI.

KBauroBrlie sBiaenus"

94

[ToBTOpenue, 0600IICHNE.
JlabopatopHbie pabOTHI 1O KypCy
"B3aumoneiictaue ten"

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

95

[ToBTOpenue, o6o0meHue. Penenne
pacyeTHBIX M Ka4ECTBEHHBIX 33/1a4 110
teme "TeroBbie mporecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 06061meHue. Pemenue
pPacYeTHBIX U KAYeCTBCHHBIX 3a]1a4 110
teme "KIIJ] TenaoBeIX gBUrarencii'”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0606meHue. Pemenue
PAcCYeTHBIX U KAYCCTBCHHBIX 3a]1a4 110
teme "KIIJI snexTpoycraHoBOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0IIEeHNE.

98 JlaGopartopHble paboTHI 110 Kypey 1 1 brbmiorexa LIOK
"CBeTOBBIC SBJICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢

99 TEKCTaMU IO TeMe "3aKOHBI 1 bubmmoreka [IOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0600meHNe. PaboTa ¢ B OK

100 texctamu 1o Teme "Konebanus u 1 ubmmoreka I
BOJTHEI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 0600meHNe. PaboTa ¢

101 TekcTamu 1o TeMe "CBeTOBbIE 1 bubmmotexa LIOK
siBIIeHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekcTtamu 1o Teme "KBaHToBast 1 1
snepHas puzmka"

OBUIEE KOJIMYECTBO YACOB I10 102 7
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MPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHWS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOTI'O OBHIEI'O OBPA30BAHUSA

Kon IIpoBepsieMble TPeGOBAHHSA K PeIMETHBLIM pe3y/ibTaTaM 0a30BOro yYpOBHS
MpoBePsAEMOro OCBOEHUsI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 001IET0
TpeOoBaHUs o0pa3oBaHus Ha ocHOBe PI'OC
1 Ionumanue poau GpuU3NKN B HAYYHOIl KapTHHe MHPa; c()OPMUPOBAHHOCTH

0a30BbIX IIpeA-CTABJEHMII O 3aKOHOMEPHOH CBfA3M M MO3HABAEMOCTH
sIBJICHUII  NPUPOABI, O POJdH  J3KcIepuMeHTa B (u3HKe, 0
cucreMoo0pa3y-omieii poau (U3NKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TeX-HUKH M TeXHOJIOTuil, 00 3BoIonMN (PU3NYeCKHX 3HAHWNA U UX POJH B
11e-JIOCTHOI ecTeCTBEHHOHAYYHOII KapTH-He MHPAa, 0 BKJIajJe POCCHIICKUX U
3a-py0e:KHbIX YYEHBIX-()M3MKOB B Ppa3BU-THe HAyKH, OObLSICHEHHE

MPOLECCOB OKPYIKAKIIEr0 MUPA, Pa3BUTHE TEX-HUKH H TEXHOJIOTHil

2 3HaHus 0 BHJAX MaTepuH (BelIeCTBO U I0Je), 0 ABHKEHHH KaK CIocode
Cy-IIECTBOBAHUSI MaTepuH, 00 aTOMHO-MOJIEKYJSIPHOH TEOpHMH CTPOCHUS
Be-1IeCTBa, 0 (PU3NYECKOH CYNIHOCTH SIB-JICHUH NPHUPOAbI (MEXaHHUYECKHX,
TeN-J0BbIX, 3JIEKTPOMATHHTHBIX M KBaH-TOBbIX); YMeHHE pa3In4yaTh
SIBJICHHA 110 OIM-CAHMIO MX XaPAKTEPHBIX CBOICTB M HAa OCHOBC ONbLITOB,
AEMOHCTPHPYIOLIUX JaHHOe QuU3MYecKoe sIBJIeHHE; YMEHHEe Pacno3HaBaTh
NPOSIBJICHHE M3Y4YCHHBIX (U3HMYCCKHX SBJICHHI B OKPY/KAKOIIEM MHpe,

BbIJIeJIsIS UX CYIleCTBEHHbIE CBOICTBA (IPU3HAKH)

3 Bianenue ocHOBaMHU MOHSATHIHOrO am-mapaTra U CHMBOJIMYECKOr0 SI3bIKa
¢u3uku M ucnoab30BaHMe WX JJISl pelleHMsA Y4eOHBIX 3ajay; yMeHHe
XapaKTepu30BaTh CBOICTBa Tej, (U3NYeCKHe SIBJIEHUS W MPoIec-Chl,

HCNOJIb3YS QYHIAMEHTAJIbHbIE H SMIIMPHYECKHE 3aKOHbI

4 YMeHue onuchbIBaTh HU3Yy4YCHHBIC CBOWi-CTBa TeJ H (l)l/l3l/llleCKI/Ie ABJICHUA,

HC-TI0JIb3YyH (lmanecmle BCJIMYHUHbBI




Bnagenne ocHOBaMH METOI0B HAY4Y-HOTO MO3HAHUS € YYETOM COOJIIOAEHUS

npasBuJj 6e30MacHOro TpyAa: HadaoaeHue GU3nYecKUX SIBJIEHUM:

yMeHHEe CaMOCTOSITEJIbHO COOMPATh JKCIEPHMEHTAJIBHYI) YCTAHOBKY M3
AAaHHOT0 Ha0opa o000pyI0BaHMA 0 MHCTPYKLHH, ONUCHIBATH X0/ ONbITA H

3alIMCbIBATh €10 pe3yJ/jbTaThl, (l)Op-My.]'alOBaTl) BbIBOAbI;

NpoBeJleHHe MNPSIMbIX U KOCBEHHBIX H3-MepeHuil (HM3UYeCKMX BeJMYHUH:
yMe-HHE  IJIAHUPOBATH  HM3MepeHHsl, CaAMO-CTOSITEJIbHO  COOMpPATH
JKCIIEPUMMEH-TAIbHYI0 YCTAHOBKY 110 MHCTPYKIHUH, BLIYUCIATH 3HAYeHHUE
BeJUYMHbI W AHAJM3UPOBATH MNOJYYEHHbIE Ppe-3yJbTaThl € Y4YETOM

3aJaHHOM MOTPelI-HOCTH Pe3yJabTaTOB U3MEPEHUI;

MpoBeeHne HECJI0KHBIX IKCIEPUMEH-TATbHbIX UccJIeI0BAHUIA;
CaMOCTOSI-TeJIbHO COOMPATH IKCIIEPUMEHTAIb-HYI0 YCTAHOBKY U IPOBOAUTH
HC-cJleI0BaHMe N0 HHCTPYKIUHU, MPeI-CTABIATH MOJy4YeHHbIe 3aBUCMMOCTH
¢puznyeckux BeauuuMH B Buae Taldiaun U rpagukoB, Y4YMTHIBATH

MOrpemHoOC-TH, AeJaThb BbIBO/bI 110 pe3yJjibTaTaM UCCIC10BaAHUA

IlonumaHue XapaKkTepHbIX CBOWCTB (U3MYECKHUX Mojesiell (MaTepuabHAas
TO4YKa, a0COIIOTHO TBEPAOE TeJIo, MO-eJH CTPOCHHUS I'a30B, *KUAKOCTel M
TBEPABIX TeJl, IVIaHeTAPHAsE MOJAeJIb ATOMAa, HYKJIOHHAasi MO/e/Ib ATOMHOI0

ﬂnpa) H YMEHHUE IPUMECHATDb UX IJIsA 00bsICHEeHHSI (l)l/l3l/l‘[eCKlle nmpoieccon

YmeHue 00bsICHATDH uU3HYecKHe MPO-Lecchl U CBOICTBA TeJl, B TOM YHCJIe H
B KOHTEKCTe CHTyalMil NPAKTHKO-OPHEHTHPOBAHHOIO XapaKrepa, B
YaCT-HOCTH, BBISIBJIATh NPHYHHHO-CJICICT-BCHHbIC CBSA3M H CTPOHTH
00bsICHEHHEe C ONOpoii Ha H3y4YeHHbIe CBOMCTBA (U3MYECKHMX SIBJICHHUI,

qm3nqec1me 3aKOHbI, 3AKOHOMCPHOCTH U MOJEC/IH




YmeHue pemiath pacyérHsplie 3a1a4n (Ha 0a3e 2 — 3 ypaBHeHHil), HCNIOIb3YH
3aKO0HBI U (POPMYJIBI, CBA3bIBalOMIHe (pu3HnYecKUe BeJMYHUHbI, B YACTHOCTH,
3aNHCBIBATh KPaTKOE yCJOBHE 3aJa4H, BBISIBJIATH HEJ0CTAIOLINE NAHHbIE,
BbI-OMpaTh 3akoHbl M (opMyJbl, Heo0Xo-AMMBbIC I e¢ pelIeHusd,
HCINO0JIB30-BATh CIPaBOYHbIC JAHHbIE, NPOBOJAMTL Pac4yéTbl M OLCHHUBATH
peancTHY-HOCTD IOJY4CHHOI0 3HaYeHus (pu3n4ecKoil BeINYHHBI; YMCHHE
onpeae-afaTb pa3MepHOCTh (u3MYecKoil Be-IHYHHBI, NOJYYEHHOH NpH

pE€lICHNH 3a1a14

YMeHHe XapaKTepu30BaTh NPUHIUNBI AeHCTBUS TEXHUYECKHX YCTPOICTB,
B TOM 4HCJie OBITOBBIX NMPHOOPOB, U MPOMBINUIEHHBIX TE€XHOJOTMYECKHX
NMPOLECcCOB MO UX ONHCAHHUIO, MCIOJIb-3YS 3HAHHMA O CBOMCTBAX (PM3HYECKHX

sIBJICHUI ¥ HeoOXoauMble (pu3nUecKne 3aKOHOMEPHOCTH

10

YMeHHe HCIOJIb30BAaTh 3HAHNSA O (PU-3UYECKHUX SBJEHHUAX B MOBCEIHEBHOI
JKM3HU Ui ofecrieyeHusi 0e30Mac-HOCTH NMpPH OOpamieHUW ¢ OBLITOBBIMH
npudopaMu ¥ TeXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHH 3/0POBBSI H
c0-0JII0/IecHUSI HOPM JKOJIOTHYeCKOro TMOBeleHHs B OKpYykKawuleii cpene;
MOHNMaHUe HeO0XOAMMOCTH TIpUMeHe-HUA JOoCTH:KeHHil ¢u3ukm u

TeXHO-JIOTU# 1J1 PAIUOHAJIBHOTO MPUPOI0-TI0JIb30BAHUA

11

OneiT noncka, mnpeodpa3oBaHusi M IpeACTaBJIeHHS HMHQOpPMaNHUH
(¢uzuyeckoro copep:kaHMsi €  MCHOJb30BaHH-eM HHGOPMALMOHHO-
KOMMYHHUKATHB-HBIX TEeXHOJIOTHI; yMeHHe OLICHMBATH [OCTOBEPHOCTh
nojyyeHHOil  MHGoOpMANMH HAa OCHOBe HMeNOIMXCA 3HAHUH W
AOMOJHHUTEJb-HbIX HCTOYHUKOB; YMEHHMe MCI0JIb30BAaTh NPH BbINOJIHE-HUH
y4eOHBIX 3aJaHMii HAY4YHO-NIONMYJSIPHYI0 JHUTepaTypy (pusuuec-xoro
colep:KaHus, CIPaBOYHble MaTepHua/jbl, pecypcbl ceTu MHHTepHeT;
BJajieHHe 0a30BLIMH HABBIKAMM IIpe-00pa3oBaHus MHGOpPMaNMH U3 O1HOI
3HAKOBOIl cHCTeMbl B [pyryl0; YMeHHE CO31aBaTb COOCTBEHHbIE
NHCbMEHHbIE M YCTHbIEe COOOILlCHHSI HA OCHOBe HHpoOpManuu U3

HECKOJBbKHX HCTOY-HHKOB




HNEPEYEHDB 3JIEMEHTOB COAEPXKXAHNSA, ITPOBEPSEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
1 MEXAHUWYECKUE SIBJIEHUSA
1.1 Mexanuueckoe JABHKEHUeE. Marepuanbnast TOYKA. Cucrema orcuéra.
OTHOCHTEJILHOCTD TBHIKEHHUST
1.2 PaBHoMepHoe M HepaBHOMepHOe jABHxkeHMe. Cpegnsisi ckopocTb. @Dopmynaa s
BbIYMCJIEHHS cpeHeii ckopocTu: v = S/t
1.3 PaBHOMepHOe TIpsIMOJIMHElHOEe [BHKeHHEe. 3a-BHCHMOCTH KOOPAWHATHI Tejda OT

BpPEeMEHH B CJIy-4ae PABHOMEPHOI0 NMPSIMOJIMHENHOT0 ABHKCHUS:
x(7)=x,+vt

I'padpuku 3aBHCMMOCTH OT BpeMeHH /s TPOeK-IUM CKOPOCTH, IPOeKUHH

nepeMenieHusi, IyTH, KOOPAMHATHI IPH PABHOMEPHOM NPSIMOJINHEHHOM ABUKEHUH




1.4

3aBHCMMOCTh KOOPIAMHATHI Teja OT BpeMeHH B Cly4Yyae pPaBHOYCKOPEHHOIO

HpﬂMOJIPIHEﬁHOFO ABHUKCHUSA:

o] "

Sx(O) =V, ¥+ ay *

(I)OpMyJII)I IJIA MPOCKINH IEPEMCIICHUA, MPOCKIUU CKOPOCTH H NMPOCKIUA YCKOPCHUA

NPY PABHOYCKOPEHHOM NPSAMOJIMHEHHOM JABUKEHUM:

-
[}

>

s, =y, t+a,-

lvl

v ()=v,, +a,-t,

a. (f)=caonst,

>) o)

Uy, — U, =2a,s,
I'paduku 3aBHCHUMOCTH OT BpeMeHH JUISA MPOEK-IIMU YCKOPEHMSs, MPOEeKIMH CKOPOCTH,
NpoeKUMU TepeMelleHUsl, KOOPAUHATHI NPH PABHOYCKOPEH-HOM MNPSMOJIMHEHHOM

JBHKEHHH

1.5

Cpo6oanoe mnageHue. DopMyibl, ONUCHIBAIOIIME CBOOOIHOE MAJeHHE TejJa IO
BePTHKAIN (IBH-’KEHHE TeJia BHU3 WJH BBEPX OTHOCHUTEJIbHO TO-BEPXHOCTH 3eMJIH).
I'paduku 3aBHCHMOCTH OT BpeMEHH [IJIsl MPOEKIHH YCKOPEHHsI, POEKIIUH CKOPOCTH H

KOOPAWHATHI IPpHA CB060I[HOM nma-acHUM TeJa M0 BEPTUKAIHA




1.6

CKOpOCTb PAaBHOMEPHOT0 IBHKCHUSA TeJIa 10 OKPYKHOCTH. HanpaBneHne CKOpPOCTH.

@opMmyJia A8 BbLIYUCJIECHHA CKOPOCTH 4epe3 pa-IUyC OKPYKHOCTH H TEPHOJ

oOpaieHus:
, = 2R
T

[enTpocTpeMuTeabHoe yekopeHue. HanpapiieHHe HEHTPOCTPEMHUTEIHHOTO YCKOPEHHS.

(I)OpMy.]'la IJIs1 BBIYMCJICHUA YCKOPCHMUS:
a. =

2
v
" R

®opmMmy.Jia, cBA3bIBAIOLIASA IEPUO] U YACTOTY O0palieHus:

N -

1.7 Macca. IliiotHOCTB BemecTBa. @opmyJia AJisi BbI-UUCJICHUS IVIOTHOCTH:
_m
V
1.8 Cuia — BekTopHas pusnyeckas BeauunHa. Cjo-;keHue CHII
1.9 SIBnenne nnepuun. Ilepsoiii 3akon HeroTona




1.1

Bropoii 3axon HbioTona:

0
F=m-a
CoHanpaBJ/IeHHOCTh BEKTOPa YCKOPEHHS TeJla U BEeKTOPa CHJIbL, el CTBYIOIIEH HA Te10
1.1 B3aumoneiictBue Tei. Tpernii 3akon HeloToHa:
1
Fyy=-Fi
1.1 Tpenue mokosi U TpeHUe CKOJb:KeHHs. DPopmyna /s BLIYUCJIEHHS MOLYJISI CHJbI
2 TPEeHUs CKOJIb-)KeHHSI:
F_=u-N
=}
1.1 Hdedopmanus Tenaa. Ynpyrue u Heynpyrue aegop-manun. 3akoH ynpyroii gegpopmanuu
3 (3axoH I'yka):
F=k-Al
1.1 BcemupHoe TaroreHue. 3aK0OH BCEMHUPHOIO TATO-TEHHUS:
4

m, -m
F=G.-—1 2

R:
Cuna tsxecTH. YCKOpeHHe CBOOOTHOTO MajgeHusl.
@opmyia 1J1s1 BBIYMCIEHHS CHJIbI TSKeCTH BOIM3U nmoBepxHocT 3emun: F = mg.

JBu:xenne niaaner Bokpyr Coanna. [lepBas koc-muuyeckasi ckopocts. HeBecomocTs u




neperpy3Ku

1.1 Hmnynabc Tena — BeKTOpHAas (pusnyeckasi BeJIM-4YHHA.
5
p=mo
HNmnyase cucrems! Tend. 3MeHenne ummnyabca. UMnyabe cuibl
1.1 3aK0H coXpaHeHHs] UMIYJIbCA /I 3AMKHYTOl cHCTeMbI TeJq:
6
p=myU, +myL, =const
PeakTuBHOE IBUKEHHE
1.1 Mexannyeckas paéora. @opmyJia A1 BbIYHC-JIEHUA PA0OTHI CHJIbI:
7

A=Fscosa.

Mexanndeckasst MOIIHOCTD:

N




1.1

Kunernuyeckasi 4 mnoTeHIMaJbHasI JHeprusi. (I)OpMyJ'la JUUIsl BBIYMCJIEHUSI KHHETHYeCKoii

JHEPruu:

9)
mu-

TeopeMa 0 KMHeTHYECKOH YHepruu. ®opmMyJia JJi BBIYMCICHUSA MOTEHIUAIbHOI

JHEP-T'uM T€J1a, MOAHATOIO

Haja 3eMJIén:

E,=mgh

1.1

Mexannyeckasi JHEPrus:

E=E;+E,

3aKkoH coXxpaHeHUsI MeXaHN4ecKoii FHepruu. @opmy.ia 1JIsi 3aKOHA COXPaHEHHsI

MeXaHU4eCKoi JHEPIruu B OTCYTCTBHE CUJI TPCHUHA: E = const.

HpeBpameHne MeXaHU4YeCKOoM JHEPIrud Npu HAJIU-Y4H CUJIbI TPCHUS.

1.2

IIpocThie MexaHU3MBI. «30J10TO€ MPABUJIO» MeXa-HUKH.
Prruar. Momenr cuiabl: M - Fl.

YcaoBue paBHOBecHs pblyara:
M +M, +..=0

MMoaBu:xkHbBIH 1 HenoaABUkKHBII 010Kk, KII/[ mpocThIX MeXaHU3MOB,




n= Anonesnas
Ammaqermaz

1.2 JlaBJienne TBEpaOro Tena.
1 «
®opmyaa 1Jisi BBIYMCICHHUSA JaBJeHNs TBEPIOTo Tea:
p__F
R
JlaBjienue raza. ArmocepHoe 1aBJieHHe.
I'mapocratuyeckoe JaBjieHHe BHYTPH KHUAKOCTH.
®opMyJia 1J1 BBIYMCICHUS JABJIeHUS] BHYTPH KHIKOCTHU:
P=pgh+ D,
1.2 3akon IMackans. I'mapaBanyecknii mpecc
2
1.2 3akoH Apxumena. @opmyJia 1JIsl onpeAeseHNs] BHITAJKABAKONIIEH CHJIbI, AelcTBYOMIelH
3 HA TeJI0, NOTPY:KEHHOE B KMIKOCTH HJIH ras:

Fam =P8V




Yciaosue niaBanus tea. IliiaBanue CyaA0B 1 BO3-AyXOIlJIaBaHHE

1.2 Mexannuyeckne KoJie0aHusi. AMIUINTYAa, MEPUOT M YacToTa KoJieOanumil. ®dopmy.a,
4 CBSAI3BLIBAIONIIAS YACTOTY U NEPUO/ KOJIe-0aHuii:

v = 1

T

1.2 MaremaTu4eckuid W NpPYKUHHBbIH MasATHUKU. Ilpe-BpameHue JHeprum mnpu
5 Ko0J1e0aTeJbHOM IBH-KeHUHN
1.2 3aryxarompue Kosie0anus. BeinyxneHHbie koaeda-uus. Pezonanc
6
1.2 Mexannuyeckne BOJHBI. IIpomosibHBIE W momnepey-Hble BOJHBL. [iMHA BOJHBI H
7 CKOPOCTh PACIIPOCT-PAHEHUSI BOJIHBI:

Lh=v-T
1.2 3Byk. I'poMkocTs U BbicoTa 3Byka. OTpaikeHue 3BYKOBOIi BOJHBI Ha IpaHMIE ABYX
8 cpen. Uupa-3ByK U yabTpa3ByK




1.2

Ipaxkmuueckue pabomut

HN3mepenne cpeaqHel MJIOTHOCTH BeleCTBA; apXMMeEA0BOM CHIIbI; }KECTKOCTH NMPYKUHBI;
KO3(p-puIHeHTa TpPeHHsl CKOJIbKEHHMSA; PadoTbl CHWJIBI TPEHHMS, CWJIbI YIPYIOCTH;
cpelHeil CKOPOCTH JBM:KeHHsl OpycKa IO HAKJIOHHOM IUIOCKOCTH; YCKOpeHusi Opycka
NpH [JBM)KEHHH 10 HAKJOHHOH IUIOCKOCTH; 4YAacTOThI M IepuUoaa KoJedaHuii
MaTe-MaTHYeCKOro MASITHMKA; YacTOTbl M MHepuoja Ko-je0aHuil NpYyKHHHOIO
MAasITHMKA; MOMEHTa CUJIbI, AefiCTBYIOLIEr0 HA pblyar; paéoTbl CHJIbI YIPYIrO-CTH NPH
noabLEéMe rpy3a ¢ NMOMOIIBI0 HENMOABHIK-HOTO 0JI0Ka; padoThl CHJIBI YNPYroCTH HNPH

noabémMe rpy3a ¢ NOMOIIbIO MOABHKHOTO 0JI0KA.

HccaenoBanne 3aBUCHMOCTH apXUMeI0BOI CHJIbI OT 00bEMA NMOrPYKEHHOM YACTH Tesa
M OT IUIOT-HOCTH KHIKOCTH; He3aBHCHMOCTH BBITAJIKHBAIO-IIEH CHJIBI OT MAcCChl TeJjIa;
CUJIbI TPEHHUS CKOJIb-KEHHS OT CHJIbI HOPMAJILHOTO aBJIEHUSI U OT PO/Ja MOBEPXHOCTH;
CHJIbI YNPYTrOCTH, BO3ZHUKAKOIIEH B TPYKUHE, OT cTeneHH JedopMamuu TNPYKUHBI;
ycKOpeHusi Opycka OT yrjia HAaKJIOHA HanmpaB-Jsionleii; nepuoaa (4acToTbl) KoJiedanui
HHUTS-HOTO MasITHMKA OT JUIMHBI HUTH; NMEepPHoAa KoJieda-HHil MPYKUHHOT0 MASITHHKA
0T MAacChl Ipy3a M SKECTKOCTH MPYKHHBI; HCCIENOBAHHE HE3aBHUCH-MOCTH NepHOAa
KOJIe0aHUil HUTSHOTO0 MAasITHMKA OT Macchl rpy3a. IlpoBepka ycjoBHsSI paBHOBeCHs

pbIuara

1.3

QDu3uueckue A61eHUA 6 NPUpode: IPUMepPbl IBU-KEHHUA C Pa3JIMYHBIMH CKOPOCTAMM B
JKUBOW U He-’KUBO# mpupoje, AeficTBUE CUIBI TPEHHUs B MPUPO-€e U TeXHUKe, IPUIUBBI
U OTJIMBBI, ABH:KeHUe NUIaHeT CoOJIHEYHOIl cUCTeMbl, peaKTMBHOE JABHUKEHHE KMBBIX
OpPraHM3MOB, PbIYaru B Teje 4YeJiOBe-Ka, BJUAHUE aTMOC(epHOro JaBJIeHHs HA KUBOMH
OpraHMsM, ILIaBaHHe pPbI0, BOCHpPHSATHE 3BYKOB JKHBOTHBIMHU, 3eMJIeTpsICeHMe,

ceiicMuuecKkue BOJI-HbI, IYHAMH, 3X0

1.3

Texnuueckue ycmpoiicmea: CUHAOMETP, NATYMKU TOJIOKEHUS, PACCTOSIHHSI W
YCKOpPeHUsl, JAWHAMO-METP, TONIIHIHUKH, PaKeTbl, PpbIUar, NOABIKHBIA U
HEMOABMKHBIA 0JIOKH, HAKJIOHHASsl IUIOCKOCTH, MNPOCTbIe MEXaHU3MBI B OBITY,
coodmammecs: CO-CyAbl, YCTPOIICTBO BOJONPOBOAA, THIPABJIHYEC-KHil mpecc,

MaHOMeTp, 0apoMeTp, BbICOTOMEpP, MOPIIHEBOH HAacoC, apeoMerp, 3X0JIOT,




HCNOJb30BaHUE YJIbTPa3ByKa B 6I>ITy H TEXHUKE

2 TEIIJIOBBIE SABJIEHUSA
2.1 OcCHOBHBIE MOJIOKEHUS] MOJIEKYJISAPHO-KMHETHYeC-KOH TeOpHH CTPOeHUsl BellecTBa.
Mopaenn  TBEpPAOro, KUAKOIO W  ra3oo0pa3HoOro  cocTosiHMii  BelecTBa.
Kpucrannnuyeckue u amopgHbie Tesa
2.2 JBu:kenne yactun BemecTBa. CBfI3b CKOPOCTH IBMKEHHS] YACTHUI[ C TeMIEPATypOi.
BbpoyHoBckoe nBuxkenne, 1upysus
2.3 CMayuBaHHe U KANWLISAPHbIE SIBJICHHUSA
24 TensioBoe pacmimpenne u cxaTue
2.5 TensioBoe paBHOBecHe
2.6 BuyTpeHnnsisi 3Heprusi. Paéora u Temonepeaaya Kak cnoco0bl H3MeHeHUs] BHYTPeHHei
JHEPruM
2.7 Buasb! Termuionepeaaym: TemJIONpPoOBOAHOCTb, KOH-BEKLMS, U3/Ty4YeHHe
2.8 HarpeBanue u oxjna:xkaenne Tesl. KoaiudyecTBo Te-m1oThl. YeabHas TEMI0EMKOCTh:
O=cm(t,—t,)
2.9 3aKoH coxpaHeHHUs JHEPIUHU B TEILUIOBBIX Mpolec-caX. YpaBHeHHe TellJIOBOro fananca:
0, +0, +..=0
2.1 HUcnapenue u konaeHcanusi. U3MeHeHre BHYT-peHHeN JHEPTUH B MpoLecce UCIIApeHUus
0 U KoH-IeHcannu. Kunenue :xuakocTu. YaeabHasi Tenjio-ta napooopazosanusi: L = Q/m




2.1

BaaxnocTh BO3ayxa

1
2.1 IInaBnenne u xkpucramuzanus. U3MeHeHue BHyT-peHHell JHepIruu NpU NJIABJIEHUH U
2 KPHCTAI-JIM3alMH. YieJbHasl TeNJ0Ta NIaBJeHUs :
g — —
N=—
m
2.1 BHyTpeHHsIsl JHEepIUsl CrOPaHUs TOILUIMBA. Ye/lb-HAasl Tel10Ta CTOPaHHus TOIIMBA: ¢ =
3 O/m
21 IIpunuunsl padors! Temioseix Asurareseii. KII/I TenioBoro apurarens
4
2.1 Ilpakmuuecxkue pabomot
5 y .
H3mepeHune yaeabHOH TeMIOEMKOCTH MeTALIN-4eCKOI0 WNWIHHAPA; KOJIMYeCcTBA
TeNJI0ThI, N0JIy-4eHHOI0 BO/I0H KOMHATHOH TeMmIepaTypbl (GUKCH-POBaHHOH Macchl, B
KOTOPYI0 ONYLIeH HArpeTblii HWJIMHAP; KOJHYeCTBA TeIUIOThI, OTIAHHOI0 HAarpeThbIM
HMJIMHIPOM, NOCJIe ONMYCKAHHUSI er0 B BOJY KOMHATHOI TeMIepaTyphbl; OTHOCHTEIbHOI
BJIZ)KHOCTH BO3]1yXa; Y/AeJbHOMN TeNJOThI IJIaB-JIeHus Jbaa. MccieaoBaHue H3MeHeHUs
TeMHepaTypsl BOAbI MNPH PAa3JHYHBIX YCJIAOBHUAX; SBJEHHMS Tem1000MeHa NpH
cMelIMBAHMU X0JI0HOM U ropsiueil BoAbl; Mpouecca ucnapeHus
2.1 QDu3uueckue sA61eHUA 6 NPUPOOe: OBEPXHOCTHOE HATSKEHHE W KANMJLJISIPHbIE SIBJIEHUSA
6 B MNpHpPOJE, KPHCTALIbI B mpupoge, usiaydeHue CoiHna, 3amep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pazoBaHHue pochbl, TYMaHa, HHesl, CHera
2.1 Texnuueckue ycmpoiicmeéa: KaNWLISIPbl, NPHMepbl MCHOJb30BAHUS KPHCTAJLIOB,
7 JKMIKOCTHBIH TepMO-MeTp, AaTYUK TeMIlepaTypbl, TePMOC, CHCTeMAa OTOIIEHHs I0MOB,
TUTPOMETPBI, IICUXPOMETP, Na-poBasi TYpOMHA, IBUraTe/lb BHYTPEHHEr0 Cro-paHus
3 SJIEKTPOMATHUTHBIE SABJIEHUSA
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3HeKTpI/ISallPlfl TeJ. IIBa BU1A JJICKTPUICCKHUX 3a-PAA0B

3.2 B3aumonaeiicTBHe 3apsKeHHBIX TeJl. 3akoH Kyiona
33 3aKoH coxXpaHeHHs 3JIeKTPUYECKOro 3apsiga
34 JuiekTpuyeckoe moje. HanpsxkéHHOCTb  3jekT-puyeckoro  mnojas. Ilpunuun
CyNepno3uLMH JIeKT-PUYEeCKHX NoJ1eli (Ha KauyeCTBeHHOM YPOBHeE)
35 Hocutenn »3jexkTpudyeckux 3apsifoB. /[lelicTBHe  3JJIEKTPHMYECKOr0 TMOJA  Ha
3jieKTpuyeckue 3apsabl. [IpoBOAHUKH M IM3JIEKTPUKH
3.6 IHocTosiHubIi JnexkTpuYeckuii TOK. [lelicTBusl 3jekTpu4Yeckoro toka. Cuja Toka.
Hanps:xenne.
I=q/t ,U=A4/4
3.7 DJIeKTpUYeCcKoe CONPOTUBJIEHHE. YAeJdbHOe JIeKTpHYecKoe CONPOTHBJICHHE:
R =pl/S
3.8 3akon Oma qJis1 yuacTka djiektpudeckoii uenu: I = U/R
3.9 IMocnenoBaTesibHOE cOeIMHEHNE TPOBOIHNKOB:
I,=I,: U=U,+U,: R=R +R,
IapanjeabHoe coeJUHEHUE MPOBOJIHUKOB PAB-HOT0 CONPOTHBJICHHUS:
R
U =U;I=I+I;R==1.
2
CMelIaHHbIE COeIMHEHMS IPOBOJHUKOB
3.1 PaboTa m MomHoOCTH j1ekTpHUYeckoro Toka. A = Ult, P = Ul




3.1 3akon Jxxoyns — Jlenua:
1
.
O=I"-R-t
3.1 OnsiT Jpcrena. MarauTHoe 1oJsie NpsiMoro Npo-BOAHUKA € TOKOM. JIMHUM MAarHUTHOMH
2 WHAYKIHA
3.1 MarHuTHoOe 1moJie NOCTOSIHHOI0 MarHuTa. B3anMo-aeiicTBue NOCTOAHHBIX MATHUTOB
3
3.1 JelicTBe MATHUTHOTO TOJISI HA MIPOBOIHUK € TOKOM
4
3.1 OnbiThl @apanesn. SIBjeHue diekTpoMaruuTHo# uHAYKIUM. [IpaBuiio Jlenna
5
3.1 IlIpakmuueckue padomol
6
H3mepenne 3JeKTPUYECKOr0 CONPOTHBJICHUS] Pe-3UCTOPA; MOLIHOCTH 3J1eKTPUYECKOIro
TOKAa; paGo-Thl JJIEKTPHYECKOI0 TOKA.
HcciienoBanue 3aBUCHUMOCTH CHJIbI TOKA, BOZHH-KAIOLEro B NPOBOJAHUKE (Pe3UCTOPHI,
JIAMIIOYKA), OT HANPS’KEHUs HA KOHUAX NMPOBOAHUKA; 3aBHCH-MOCTH CONPOTHUBJIEHUS
OT [JIMHbI TNPOBOJHHMKA, IUIOIIAJM €ro IONepevYHoro ce4eHHuss U YAeJbHOIo
CONMPOTHUBJICHUS.
IIpoBepka mnpaBuWja A IEKTPUYECKOr0 HANPS-KEeHHs MNPH I0CJIed0BaTeJbHOM
COeJUHEHHU TMPOBOAHMKOB; NpaBWiIa IS CHJIbl JJEKTPU-YECKOT0 TOKa IpH
napajuieJIbHOM COeJMHEeHUM NMPOBOJIHMKOB (Pe3UCTOPbI M JIAMIIOYKA)
31 QDu3uueckue sA6leHUA 6 npupode: IeKTPUUeCKUe siBJeHMs B aTrMocdepe,
7 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJuu, Apeiid nmosrocos, poab




MArHMTHOIO MoJid AJd KU3HU HA 3eM.]'[e, MNOJIIPHOC CUSIHUE

3.1 Texnuueckue ycmpoiicmea: 3JIeKTPOCKOI, aMIlepP-MeTpP, BOJIbTMETP, PeocTarT, CYETUHK
8 JJIeKTPUYEC-KOIl JHEPrHU, »JJIEeKTPOOCBETHTE/]bHbIe TMPHOOPBI, HarpeBaTejbHbIE
3J1eKTPONpuOOpsl (MpUMepBHI), IJeKTpPHYECKHe IPeAOXPAHUTEIH, IJIeKTPOMAr-HHMT,
3J1eKTPOABHUIaTE/b MOCTOAHHOIO TOKA, FeHe-PaATOP MOCTOSIHHOTO TOKA
31 DJIeKTPOMArHuTHbIe BOJIHBI. IIIKkana 3/1eKTpoMar-HuTHHIX BOJTH
9
3.2 JlydyeBasi Mozie/ib cBeTa. IIpsiMoJinHeiiHOe pac-ipocTpaHeHHe CBETA
0
3.2 3akoH oTpaxenus cBera. [I1ockoe 3epkajio
1
3.2 IIpenomienue cBeTa. 3aKOH NMpeJOMJIEHHS CBETA
2
3.2 | Jducnepcus cBera
3
3.2 JIunza. Xog Jgyd4eil B tun3e. ®oKycHoOe paccTosi-HHe JUH3bL. OnTHYecKas CHJIa JUH3bI:
4 D=1/F
3.2 I'na3 kak onTuyeckas cucrema. Onruyeckue Nnpu-60pbI
5
3.2 Ilpaxmuueckue pabomut
6

HN3mepenne ONTHYECKO CHJIBI coOupamwomieii JUH3bI; (OKYCHOrN0 PACCTOSHUS
co0uparomeii JUH3bI (II0 CBOICTBY PpaBeHCTBa pa3MepoOB Ipel-MeTa M M300pakeHusd,

KOI/Ia MPeIMET PacIojio-sKeH B IBOiiHOM (poKyce), MoKa3aTesl MpeJioMie-Hus CTeKa.

HccaenoBanue cBoiicTBa HM300pakeHHUsl, TMOJYYEH-HOIO € TOMOIIBIO coOMparomei




JIMH3bI; HU3MCHEC-HUSA Cl)OKyCHOFO PACCTOAHUA ABYX CJ0KCHHBIX JIMH3; 3aBHCHUMOCTH

yria npejJoMJIeHUsl CBETOBOI'0 Jiy4ya OT yIJia NIaCHUsl HAa 'PAaHUIEC «BO3AYX — CTEKJI0»

3.2 QDusuueckue aenenus ¢ npupooe: 3atmenns CouaH-ua u JIyHsl, HBeTa TeJ, ONTHYECKHE
7 siBJieHHA B aT-Mocepe (uBeT Heba, peppakuus, pagyra, MUPaxK)
3.2 Texnuueckue ycmpoiicmea: 04KM, iepuckon, ¢poroannapar, onTHYECKHe CBETOBOAbI
8
4 KBAHTOBBIE SIBJIEHUSA
4.1 PaguoaktuBHocTh. Auibda-, Oera-, ramma-usiydye-Hus. Peakuum auabda-u Oera-
pacnaga
4.2 OnbiTsl Peszepdopna no paccesinuio anbga-yac-Tul. [lnanerapuas moaenb atoma
4.3 CocraB aToMHoro siipa. U3oronsl
4.4 Ilepuoa mosypacnaga aTOMHBIX siiep
4.5 AnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aPA0-BOI0 ¥ MACCOBOI'0 YK ces
4.6 QDu3uueckue A61eHUA 6 nPupode: ecTeCTBEHHbIH PaIHOAKTUBHBINH (POH, KOCMUYeCKHe
JIy4M, pain0-aKTHUBHOE U3JIy4YeHHe MPUPOIHBIX MUHEPAJIOB, 1eliCTBHE PATHOAKTHBHBIX
U3JIy4YeHHi Ha Opra-Hu3M 4ejI0BeKa
4.7 Texnuueckue ycmpolicmea: CIEKTPOCKON, HWHAW-BUAYAJIbHBIA [03MMeTpP, KaMepa

BHJ’[LCOHa, AAECP-Hasl JHEPreTuKa




YYEBHO-METO/JIUYECKOE
OBECNEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

O ®wusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHuk [lepoimkun .M., Banos A.1., 3-¢
u3nanue, nepepaboranHoe , AkiuoHepHoe oomectBo «M3mgarenscTBo «IIpocBemmenney;

O ®wusuka: 8-it kimacc: 6a30BbIi ypoBeHb: yueOHuk [lepeimkun Y. M., Banos A. 1., 3-¢
u3a"ue, nepepaboranHoe, AKipoHepHoe odmectBo «M3narenseTBo «lIpocBenienney;

O ®wusuka: 9-if kinacc: 6a30BbIl ypoBeHb: yueOHUK [lepoimkun U. M., I'ytauk E. M.,
HBanoB A. U., [lerpoa M. A., 3-e uznanue, nepepaboTaHHOE, AKIITHOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBemienne»”

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Amnrepep O. TexHuka ¢puznyeckoro skcnepumenta M. 1962
OmnbITh B OMarHei 1adboparopun. budmmoreuka "Kant" Boim 4.
lanenepmreiin JI.51., Xnepankos I1.I1. Jlabopatopus ronoro dusuka. 1961

Maiiep B.B. IIpocTsie onbIThI ¢ yIbTpa3BykoMm. 1978

Maiiep B.B., Maiiep P.B. DnexrpudecTBo: yueOHbIE SKCIIEpUMEHTAIbHbIE
nokazareabcTBa. M. 2006

[yros B.U. u ap. OxcriepumeHT B puzuke. DU3NUIECKUN TPAKTUKYM.
Bypos B.A. u n1p. J/IleMOoHCTpaliMOHHbIE ONBITHI 110 PU3UKE. 6-7 KIacchl

Bypo B.A. u 1p. ®poHTanbHbIe SKCIEPUMEHTAIBHBIC 3a1aHus IO (pu3uKe. 6-7 KI1acchl

®poHTaIbHBIC TA00PATOPHBIC 3aHATHUS TT0 PU3HMKE B CpeaHe mkoje. bypos B.A. u np.
ITon pen. A.A. ITokposckoro M. 1974
I'opes JI.A. 3aHMMaTENbHBIE OTBITHI 10 PU3UKE

KostynoBuu M.I'. Jlomanrawmii sxcnepumeHT 1o ¢usuke. 7-11 kmacchr
b. Jlonar ®u3uka B urpax

JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (pu3uKe B cTapmmnx kiaccax. Yacts 1. HacTs 2

XopomasuH C.A. JIeMOHCTpAallMOHHBIN IKCIIEPUMEHT 10 (pusuke. OnTuka. AToMHast
¢u3rKa (CChUIKA Ha 3JIEKTPOHHYIO KHUTY)
Enbuio A.B. ®ponTaneHble 1abopaTopHble paboTh Mo ¢usuke. 11 kiace

CrenanoB C.B., CmupnoB C.A. JJabopatopHslii npakTukyMm 1o ¢usuxe. M. 2010

dusnyeckuil sxcnepuMeHT B mkone. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. U. Teiuyk. @u3ndeckuii 3KCIIEPUMEHT B CPEIHEN
mkose: Kone6anus u Bonubl. KBanrosas ¢usuka / H. M. IllaxmaeB,—M.:
IIpocsemenue, 1991.

KoBrynoBuu M. I'. - Jlomamnuii skcriepumenT 1o ¢usuke. 7-11 xmaccer (bubamorexa
yuutens Gusuku) - 2007

Bpasepman D.M. Beuepa no ¢usuke B cpeaneit mkone. M. IIpocsemenne, 1969

Koraun Bb.1O. Pazmepnocts ¢pusnyeckoii Benuunnbsl. M. 1968
Jlanuna W.51. 100 urp o ¢usuke. M. 1995
Jlanuna U. 5. BaeknaccHas pabota o pusuke. M. 1977

JlepmanToB B.B. Meroauka ¢pusuku. M. 1935

Mynrtanosckuii B.B. ®u3znueckne B3auMOAEHCTBUS U KAPTUHA MUPA B IIKOJIBHOM



Kypce puzuku. M. 1977
® Meronuueckuii cipaBoyHUK yuuTens ¢uzuku. M. 2003



Hecrannaptasie ypoku ¢usuku. Coct. C.B. Bopoposa. Boarorpan, 2000
OpexoB B.I1., YcoBa A.B. Meroauka npenonaBanus puszuxu. M. 1980

OpexoB B.II. - Konebanust 1 BOTHBI B Kypce (pU3UKH cpeaHei mKoms - 1977

Ceprees A.B. Habmonenus yyammxcs npu u3ydeHUu GU3MKA HA TIEPBOM CTYTICHH
o0yuenus. K. 1987

[MatanoB B.®. ®usnka Ha BCro xu3Hb. M.-Co, 2003

Kawmernkuii C.E., Opexos B.I1. Meronuka perienus 3a1a4 1o Gpusmke B CpeIHEH MIKOJIE.
M. 1971

Cemke A.U. - HectanmaptHbie 3agaun o gusuke (B momomnis yuurento) - 2007

benonunenkuii C.H. - Onumnuansele 3a1a4u 10 GU3HKE 1715 YUAIIUXCS TeCATHIX
KJaccoB - 2013

KemOposckwuit-IlonroroBurensHple 3amadu_ K oiauMmmnuagaM 1o ¢usuke 1984

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET
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|

Poccuiickoe obpazoBanue. denepanpHbiii mopran http:/www.edu.ru/

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu. OenepaibHoe areHTCTBO
o obpazoBanuto. http://www.ed.gov.ru/
Bce obpazoBanue. Karanor cepinok http://catalog.alledu.ru/

B nmomomp yunrento. denepanns nHTEpHET-00pazoBaHus http://som.fio.ru/

Poccuiickuit o6pa3zoBarenbHbIi noprain. Katanor cripaBoyHO-uH()OPMAIIHOHHBIX
HCTOYHUKOB
http://www.school.edu.ru/

Yuutens.py — @enepanus nuHTEpHET-00pa3zoBanus http://teacher.fio.ru/

OOw1ecTBeHHBIN peRTHHT 00pa30BaTeIbHbBIX IEKTPOHHBIX pecypcoB http://rating.fio.ru/

WNuTepHeT-pecypcebl mo o0ydaromuM nporpamMmmam J{ucTaHITMOHHOE 00y4YeHHE — TIPOCKT
«OTKpbITHIH KOMIemK» http://www.college.ru/

[Mopran nadopmarmonnot noguepxxku EI'D http://ege.edu.ru
Bcepoccuiickuii aBryctoBckuii meacoet http://pedsovet.alledu.ru/

ObpazoBarenbHslii cepsep «IlIkonsr B UaTepHe™ http://schools.techno.ru/

Bce obpazoBanue Murepnera http://all.edu.ru/

EcrecTBenHO-Hay4HBIA 00pa3oBaTeNbHbIN OpTai http://www.en.edu.ru/

YenssOMHCKUI MHCTUTYT MOBBINICHUS KBaTH(DHUKAIINY TIEIarOTHYECKUX KaJIpOB
http://www.idppo.uu.ru

MunuctepcTBo 0oOpazoBanus U Hayku YenssOmHCckon obmactu http://www.ed.gov.ru/

KarTajgorun

a
a

O
O

OnexkTpoHHbIe OeciutaTHble Onbnuoreku http://allbest.ru/mat.htm

EctecTBeHHO-Hay4HBII 00pa30BaTebHBIN MOpTaN (YUeOHUKH, TECTHI, OJIUMITHAIBI,
KOHTpoJIbHBIE) http://en.edu.ru/db/
DnexTpoHHas OMOIMOTEKa cTaTel Mo oOpa3oBaHuto http://www.libnet.ru/education/lib/

OnexrponHas Oubnmoreka «Hayka n TexHuka» http://n-t.org/

MeToauueckue MaTepHuaJibl

O

Caiit ans yuamuxcs u npernojaasareneit pusuku. Ha caiite pasmenieHsl yaeOHUKH
¢busuky s 7, 8 1 9 kimaccoB, COOPHUKHU BOTIPOCOB U 33]71a4, TECTHI, ONMTUCAHUS
n1abopaTopHbIX PadOT. YuuTens 37ech HAWIYT 0030phl yUeOHOU TUTEPaTyPHI,
TEMaTUYECKHUE U TIOYPOYHBIE TUIAHBI, METOINICCKUE pa3padboTku. MimeeTcs Takxke



TUCKYCCUOHHBIN KITyO http://www.fizika.ru/
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Metoauka ¢usuku http://metodist.il.ru/
Kamnyc http://www.phys-campus.bspu.secna.ru/

OO6pazoBarenbHbBIN TTOpTAT (MMeeTcs pa3aen «MHpopMaoHHbBIC TEXHOIOTHH B IITKOJIC) )
http://www.uroki.ru/

Jlaboparopust 00y4eHHs (PU3UKE U ACTPOHOMHH - BEyIIas JIAOOPATOPHS CTPAHBI 10
pa3paboTKe AMIAKTUKU U METOAMKH OOYyYEHUs 3TUM MpeIMeTaM B CpeaHel mkoe. Muer
00CYK/IEHUS] OCHOBHBIX JIOKYyMEHTOB, PETJIAMEHTHPYIOUINX (pU3NIecKoe 00pa3oBaHueE.
Bce oHU B MOJIHOM BapHaHTe pacroOKEHbI HA 3TUX CTpaHHUId. MOXXHO MPUHSTH
ydacTre B o0cyxaeHun. http://physics.i0so.iip.net/

Hcnonp3oBanue MHOOPMAITMOHHBIX TEXHOJIOTH B MPEToiaBaHuM (PU3HKH.
Martepuans (B TOM "rciie BUaeo3anucu) cemuaapa B PAO mo npobieme
WCIIOJIb30BaHUS MH(POPMAITMOHHBIX TEXHOJIOTUH B MpenoaaBanuu Gu3uku. ComepKut
KakK 00IIre JOKIIa/Ibl, TaK ¥ JOKJIAJbl O KOHKPETHBIX POTpaMMax U MHTEPHET-
pecypcax. http://ioso.ru/ts/archive/physic.htm

JlabopaTtopus o0yuenus pusuke u actpoHomuu (JIOGuA NOCO PAO) . Matepuaisl 1o
CTaHJapTaM U Y4eOHUKaAM JIJIsl OCHOBHOMW U TOJIHOM CPETHEH IIKOJIBI.
http://physics.ioso.iip.net/index.htm

BupTyanbHblii METOAMYECKUI KAOUHET YUUTENS (PU3UKH U aCTPOHOMHHU

http://www.gomulina.orc.ru

Caiit xadenpsl meTomuky npenofaBanus ¢puszuku MITY http://www.mpf.da.ru/

OnpIT padoTsbl

O

I [ o o |

Bauk nemarorndeckoro omsira http:/www-windows-
1251.edu.yar.ru/russian/pedbank/sor uch/phys/turina/index.html
®usuk npexacrasnset http://www.phizik.cjb.net/

BupTtyanbHble mmaprajiku

Jemaem ypoku BmecTe! http:// www.otbet.ru/

ABTOMAaTH3UPOBaHHBIN B3aUMHBIN IEPEBO/] Pa3HOOOPA3HBIX (PU3UUECKHUX CITUHUIL
u3Mepenus http://www.ru.convert-me.com/ru/

Iepunonuyeckue u3nanus B Uurepuer

O

OOO0OOOO

O O

O0OooOoo

http://archive.lseptember.ru/mat/

http://www.poisknews.ru/

Caiit Yuurenbckoi rasersl http:// www.ug.ru/

http://www.informika.ru/text/magaz/pedagog/title.html

http://www.aboutstudy.ru/magazine2.shtml

OneKTpoHHBIN KypHai «Bonpocel MHTepHET-00pa3oBanus» http://center.fio.ru/vio

Hayuno-meroguueckuii xypHai «MeToaucT»
http://www.physfac.bspu.secna.ru/Metodist/

Caiit «Becreit» http://www.vesti.ru/fotovideo.html

Karanor Bcex mybnukanuii B xxypHane "Ksant" 3a 30 net: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html
XKypnan Kommerorep B mkose http://www.osp.ru/school

XKusas pusuka http:// www.int-edu.ru/soft/fiz.html

Pa3noe

dusuka B anuMarusx. Ha caiite pa3MeleHbl MyJIbTHKU ¢ GU3MIECKUMU MTPOLIECCAMH U
JaHbl TeOpeTHYecKUe 00bsicHeHHs. OUeHb TOKa3aTeNIbHO U MOYyYUTENbHO. EcTh
MaTepual 1o MEXaHUKe, ONTHKE, BOJHAM M TCPMOJAMHAMHUKE.
http://physics.nad.ru/physics.htm

Hudpaxius Cailt ¢ ”HTEpakKTUBHBIMU MozesiMu http:// www.kg.ru/diffraction/




O TIIporpammHoe obecnieuenue no ¢pusuke B http://physika.narod.ru/




O WacrpymenrtanbHas nporpamMHuas cuctema "CBOPKA" ms nzydenus
3aKOHOB TIOCTOSIHHOTO TOKa B CPEIAHEH IIIKOJIe
http://shadrinsk.zaural.ru/~sda/project1/index.html

O METOJUYECKOE OB BbEJAMHEHUE VUUTEJIEN ®UBUKU,
ACTPOHOMMU U ECTECTBO3HAHM S rumaaszum Nel567 r. MocKBBI
http://schools.techno.ru/sch1567/metodob/

O TIIporpamma o ¢pusnke « AOUTYpUESHT

http://www karelia.ru/psu/Chairs/KOF/abitur/index.htm

O JIucranumonHas pusudeckas mkosna http://school.komi.com/
Ypoxku ¢pusuxku

O KowmmeroTepHas moaiepKka ypokoB GU3UKU. MeTouKa MpOBeICHNUS
YPOKOB (DM3UKH ¢ KOMITBIOTEPHOU TOIepKKO# http://tco-physics.narod.ru/

O Poccwuiickuii ['ocynapcTBeHHBI YHUBEPCUTET HHHOBAIIMOHHBIX
TEXHOJIOTHH W MpeanpuHUMaTenbcTBa. CeBepHbIN (huinal.
JlucrannoHHoe oO0y4enne. HTepakTHBHBIE YPOKH (QU3UKA
http://domino.novsu.ac.ru/

O VYpoxk o reme «Pemrenne 3ana4. OTHOCUTEIIBHOCTD IBHKESHUS)
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

O KaOuner ¢pusuku_http://edu.delfa.net:8101




