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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJIOXKEHUM M TpeOOBaHUM K pe3yjabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMmbl 1o (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUI0 H3yYCHHS
¢bu3UKKN Ha ACSATEILHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mnpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEAMETHBIM Pe3yJbTaTaM 00ydeHUs, a TAKXKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo gusmKe ycTaHABIMBACT paclpeesieHHe y4eOHOro MaTepuaa
1o rogaMm oOyuyeHus (IO Kjaccam), MpeiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
M3y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COAEpKAHUS U
y4€Te BO3PaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma no ¢u3uke paspaboTaHa C ILEIbI0 OKa3aHUS METOJMYECKOU
MOMOLIY YYUTENIO B CO3JaHUU paboyeil MporpaMMbl IO yUeOHOMY MPEIMETY.

®du3zrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
OPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosoruen, acTpoHoMuerd u QuandecKoin
reorpaueii, BHOCHUT BKJaJ B  €CTECTBEHHOHAYYHYIO KAapTUHY  MHpa,
NpeaoCTaBsIeT Hauboyiee siCHble OOpa3llbl MNPUMEHEHUs] HAy4dHOro MeTojaa
MO3HAHMSI, TO €CTh CII0CO0A MOMYYEHHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a/lay (PU3MYECKOro OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHUsI COCTOMT B (DOPMUPOBAHWH ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEIIoiaraeT OBJAJCHUE
CIENYIOIIMMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOMIMMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UHTEPOPETUPOBATH  JIAaHHBIE U HUCMOJB30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA AJIS MOJTYYEHUs BBIBO/IOB.

enn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIro 00IIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenonaBanus ydyeOHOro mnpeamera «®Pusuka» B
oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit deneparuu, peamnu3yronIux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPaMMBbl, YTBEPKIEHHOM  pelIeHUEM



Komternn Munucrepcrsa npocseienus Poccuiickoit @eneparuu (poTokona ot 3
nexadps 2019 r. Ne [IK4BH).
Hesun uzyyeHus pusuku:

NpUOOPETCHHE WHTEpeca W CTPEMIJICHHS OOYyJaromuxcs K HAydHOMY
W3yYCHUIO TPUPOJBI, Pa3BUTHE HX HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CITOCOOHOCTEM;

pa3BUTHE TPEACTABIICHUNA O HAYYHOM METOJIE MMO3HAHUSA B (DOPMHUPOBAHNE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa HW3ydCHUS
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;
dbopMHUpOBaHUE TIPEACTABICHUNA O POIM (DU3UKH JJIST PAa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;,

pa3BUTHE  TIPEACTABICHWM O  BO3MOXHBIX  cdepax  Oymymiei
poecCHOHATBHOM JIEITCIIbHOCTH, CBI3aHHOW C (PU3HMKOM, MOJATOTOBKA K
JTanbHEHIIeMy OO YICHHIO B ’TOM HAIpPaBIICHUHU.

JIoCToKEHHE 3THX IIeJiel MporpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 0OECIICUUBACTCS PEIICHUEM CIICAYIONUX 3a1a4:

NpUOOpPETeHHE 3HAHUW O JHUCKPETHOM CTPOCHHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKMX, MAarHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

NpUOOPETeHNE YMEHUHN OIMUCHIBATH M OOBICHATH (DU3MUECKHUE SIBICHUS C
WCTIOJIb30BAaHUEM TOTYYCHHBIX 3HAHUN;

OCBOCHHME METOAOB pELICHUS IMPOCTEUIIMX PpacyE€THBIX 3a4ad ¢
UCIOJIb30BaHUEM buznyeckux MOJIENeH, TBOPYECKUX u
MPAaKTHKOOPUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHI HaOI01aTh NPUPOIAHBIC SBJICHUS U BBIMIOIHITH OMBITHI,
na0oparopHble  pabOTBl W DKCIEPUMEHTAIbHBIE MCCICAOBAHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpManuen (HU3MUECKOTO COACpPKAHMS,
BKJIFOUYasi HTHPOPMAILIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3MKHU, aHAIIU3 U
KPUTHYECKOE OLIEHUBAaHUE UH(POPMAIIHH;

3HaKOMCTBO €O cepaMu Npo(ecCHOHATbHON EATENbHOCTH, CBSI3aHHBIMU
C (Qu3MKO, U COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBAHHBIMU Ha
JOCTHKECHUSIX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoauTcs 238 vacoB: B 7 kiacce — 68 4yacoB (2 daca B Helelo), B 8
KkJjacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEEIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke nepedeHp 1ad0paTopHBIX paboT U
OITBITOB HOCUT PEKOMEHAATEILHBIN XapakTep, YUUTEIb JeJIacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHAMBUIAYATbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYapCTBEHHOI'0 9K3aM€EHa 10 (U3HKE.



COIAEPXAHUE OBYYEHUSA

7 KIIACC

Paznen 1. ®usuka v e€ posib B NIO3HAHUM OKPYKAIOUIEro MUPaA.

®usuka — Hayka o npupone. SBinenus npuponsl. OuU3nUEeCKUE SBICHHUS:
MEXaHUYECKHUE, TEILUIOBBIC, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHbL. M3MepeHue Quanyeckux BenuyuH. Duznyeckue
npubopsl. [lorpemuocts n3Mepenuii. MexayHapoiHas CUCTeMa €UHHUIL.

Kak d¢wusumka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TIO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIJBMKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUITOTE3, OOBICHEHUE
HabOmonaeMoro saBiieHus. Onucanue GU3NUEeCKUX SIBJICHUN C MTOMOIIBI0 MOJIENIEH.

Hemoncmpayuu.

1. MexaHn4yecKkue, TEIIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznyeckue nNpubOpHI U Mpoleaypa NPIMbIX WU3MEPEHU aHAIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OnpeneneHue MEHbI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.
2. HM3mepenue paccTOsTHUM.
3. M3mepenne o0bEMa KUJIKOCTH U TBEPAOTO TETA.
4. OnpeneneHue pa3MepoOB MAJIbIX TEJL.
5. N3mepenue Ttemmeparypbl NMpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JlaTYMKa TEMIIEPATYpPHI.

6. lIpoBeneHue uccienoBaHUs MO MPOBEPKE THIIOTE3bl: JAJbHOCTH MOJIETA
IaprKa, MyIneHHOTO TOPU30HTAILHO, TeM OOJbIle, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOCHHUH BelecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBUXKEHHUS YacTHUI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelcTBue 4YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHbie COCTOSHUSA BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KpucCTallInuecKux) Ted. B3auMocBsI3b MEXAYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpoyHOBCKOTO IBUKEHUS.



2. Ha6monenue muddysum.
3. HaOmronenue SIBIICHUH, O0OBACHSIOIINXCS NPUTSIKEHUEM AN
OTTAJIKUBAHHEM YaCTHI[ BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka pAuaMeTrpa aroMa METOJIOM PSAOB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI MO HAOJIOICHHUIO TETJIOBOTO PACIIMPEHUS Fa30B.

3. OmnbITHI O OOHAPYKEHUIO NEUCTBUS CHJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMojelicTBHE TeJl.

Mexannueckoe ABUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM [JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUA.

SBneHne uHepUMU. 3aKOH WHEpUUHU. B3aumonelcTBHE Ten Kak MHpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[TnotHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.

Cuila Kak XapakTepUCTUKa B3auMoJeilcTBUsA Tena. Cuila ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AMHAMOMETpa. SIBIGHUE TATOTEHUS U CUJia
TsokecTH. Cuila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OAHOM mpsimMoi. PaBHOoxencTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpOJI€ U TEXHUKE.

Hemoncmpauyuu.

Hab6mtoieHre MexaHM4ecKoro JBH)KCHUS Tena.

N3mepeHue CKOpoCTH MPSIMOJIMHERHOTO JIBHYKEHUS.
Habmtoienue siBjieHUs HHEPIIUH.

Habronenre n3aMeHeHrs: CKOPOCTH TIPH B3aMMOICHCTBUAN TEJI.
CpaBHEHHUE Macc MO B3aUMOJIEHCTBUIO TEIL.

AN o e

CrnosxeHue cuJl, HaMpaBJIEHHBIX 110 OJJHON MPSIMOH.

Jlaﬁopamopuble pabomul u onvimeol.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapuKa B AKHUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpeneneHne CpenHEM CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa I10
HAKJIOHHOM TJIOCKOCTH.

3. OmnpezeneHue MIOTHOCTH TBEPAOIO TENA.

4. OmBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTsKeHUs (nedopmarun)
MIPYXUHBI OT TPHJIOKCHHON CHUITHI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbXCHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOUIUXCS MOBEPXHOCTEN.

Pasznen 4. /[aBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB.



JaBnenune. CriocoObl yMEHBIIECHHS W YBEIUYEHU JaBieHUs. J[aBieHue rasa.
3aBUCUMOCTh JaBlieHUsI Traza oT oO0béma, Temmeparyphl. llepegaua naBineHHs
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackansa. ITneBmaTuueckue
MAalllMHbL. 3aBUCUMOCTh JIaBJICHUS >KUJKOCTH OT TiayOuHbl. ['mapocrathueckuit
napasiokc. CooOrmaroiuecs cocyabl. [ uapaBinueckiue MEXaHUu3MblI.

Atmocdepa 3emnn u atmocdepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AYIIHON 00o0souku 3emiu. OnbiT Toppuuemm. M3mepenune armochepHOro
JaBJeHMs. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBHE KUIKOCTH U ra3a Ha MOTrPYyKEHHOE B HUX TeEJIO. BrITankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS raza OT TEMIIEPATYPHI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mppaBauyeckui nmpecc.

[IposiBienue nencTBrs aTMOC(HEpPHOTO JIaBJICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BbEMA MOTPYKEHHOM YacTu

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEJ: MJIABaHUE WA MOTPYKEHUE TENl B 3aBUCUMOCTH

OT COOTHOIIIEHUS MJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopuusie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
KHUJKOCTh YaCcTH Tea.

2. OmpeneneHvie  BBITAIKUBAIOIICH CHJIBL, JEHUCTBYIONIEH HaA  TeJo,
MOTPYKEHHOE B AKUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CUJIbL, ICMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl Tela.

4. OnbIThl, JOEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAIOLIECH  CHJIBI,
NCHCTBYIOIIEH Ha TEJIO B JKUJAKOCTH, OT OOBEMA NOrpyKEHHOH B
AKUJKOCTb YAaCTH TeJIa U OT IJIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKA H
OmnpeaeseHue €€ rpy30rno bEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTb. JHEPrusi.

Mexanunueckas padbota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio

A

~

paBHOBecusi pbiuara. [IpuMmeHeHMEe TpaBWIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M IOTEHUMAIbHAs DHEPrUs.
[IpeBpamieHne 0JTHOrO BHU1a MEXAHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. Onpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHHMH Teja

10 TOPU30HTAJIbHON OBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHS pbluara.

3. M3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. M3ydyeHne 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPIHH.

8 KUIIACC

Pa3zaeu 6. TenuioBblie siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KUHETUUECKOM TEOPUH CTPOCHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ I10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Mopnenu TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHHH MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH.
CmaunBaHN€E U KaNWJUISIPHBIE ABJICHUA. TEmI0oBOE paCUIMPEHNUE U CKATHE.

Temneparypa. CBs3b TemIepaTypbl CO CKOPOCTBKO TEIUIOBOTO JBH)KCHUS
yactull. BuyTpenHsist »Heprus. CrnocoObl H3MEHEHHUsS BHYTPEHHEW BSHepruu:
TEeIJIonepenayda 151 COBEpIIECHUE paboTHI. Buner TEIUIONEPENAUHN:
TEMJIONPOBOJHOCTb, KOHBEKLIMS, U3Ty4ECHHE.

KonuuectBo TeminoTel. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBecHME. YpaBHeHUE TemjoBoro ©Oananca. IlnaBnenue wu
OTBEPJICBAHNE KPUCTAUIMYECKUX BEIIECTB. Y JENbHAsA TEIUIOTA IJIABICHHUS.
[lapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOILIMBA. Y I€JIbHAS TEIIOTA CTOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro mnBuratens.
TernnoBble IBUTATENN U 3aLIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMS U IPEBPALIECHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmoneHune OpOyHOBCKOTO JIBHXKEHUS.



ok wn

12.
13.

Habmonenne nuddys3un.

Hab6mtonieHue siBeHU cMaurBaHUsI M KaMWJUISIPHBIX SBICHUMH.
HabGroeHue TerioBoro pacmpeHust Tel.

N3MmeHenre naBieHUsl ra3a Npu U3MEHEHUM OOBbEMA M HArpeBaHUM WIIH
OXJIQXKICHUU.

[IpaBuna nu3MepeHus: TeMnepaTyphl.

Bune! Termonepegaum.

OxJakIeHHEe PU COBEPIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
. HaGmronenume kureHus.

HabtoieHre nocTossHCTBA TeMIIEPATyPhl MPU TIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTaTEIEH.

Jlabopamopusvie padbomul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHHIO JCHCTBUS CHUIT MOJICKYIISIPHOTO TTPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WJIM caxapa.
OnpITel MO HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBjieHUs BO3AyXa B OAJJIOHE MITIPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH HABIICHUS BO3AyXa OT €ro
00BbEMa U HArpEeBaHUS WM OXJIAXKICHHUS.

[IpoBepka runoTe3bl TUHEWHONW 3aBUCUMOCTHU JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpruu Tela B pe3yibTaTe
TerIonepeaauu U padboThl BHEITHUX CHIL.

HccnenoBanue sIBIICHUS TEIJI0OOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsityeu BOJBbI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIJIO00OMEHE C HArpeThIM METATUYECKUM LIHJIMH]IPOM.

Ornpenenenne yaeapbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca nenapeHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Ornpenenenne yaelbHON TEIUIOTHI ILUIABICHUS JIbJA.

Pazgea 7. Jiekrpuyeckre 1 MAarHUTHBIC SIBJICHMS.

Onektpuzanus Tena. [[Ba pona 3neKTpuyeckux 3apsnoB. B3aumonenicTBue
3apsoKeHHBIX  Tell.  3akoH Kymona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3apSI0B U PACCTOSIHUS MEXKAY TEIIAMH ).

Onektpuueckoe mnoJie. Hampsoxk€HHOCTH 3yiekTpHueckoro mnosd. IlpuHnwmmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcToYHUKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1Henb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPSKEHUE.
ComnpoTuBjeHUEe TPOBOAHUKA. Y ACIbHOE CONPOTUBJICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBarenbHOE W MAapaJUIeNIbHOE  COCIUHEHUE
MPOBOTHUKOB.

PaGota u MOITHOCTH dJEKTpUYECKOro Toka. 3akoH JDxoyma—JIeHia.
DJIEKTPUYECKHE LIETH U MOTPEOUTENH IEKTPUUECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrosHHble  MarHuThl.  B3auMmonaeilcTBHE  MOCTOAHHBIX ~ MAarHHUTOB.
MarnutHoe nosne. MaruuTHoe 1osie 3eMJId U €ro 3Ha4eHUue IJis KU3HU Ha 3eMiie.
OneiT  Opcrena. MarHuTHoe TMoje  JJIEKTpUudeckoro Toka. IIpumeHenue
AJIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSSHHOIO TOKa. MCMoJib30BaHWE 3NEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpomMarauTHON uHAyKuuu. [IpaBuno Jlenna.
DIIeKTpOoreHepaTop. CniocoOb1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUM.
DJIEKTPOCTAHIIMU HA BO3OOHOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJleKTpu3aIus Tel.
JIBa poja 3JIEKTPUUECKUX 3apsJIOB U B3aUMOJICUCTBUE 3apsHKEHHBIX TEJl.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUUECKAS MHIYKITUS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiaO0B.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoenupoBaHuEe CUJIOBBIX JUHUM AJIEKTPUUECKOTO TOJIS.
HcToYHUKHM TTOCTOSTHHOTO TOKA.
JlenCcTBUS SIEKTPUUYECKOro TOKA.

. DNEKTPUYECKHUI TOK B HKUJKOCTH.

. ["a30BBIi1 pa3psn.
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. I3Mepenune Cuitbl TOKa aMIIepMETPOM.
. I3Mepenune 31eKTpUYeCcKoro HanpsixKEHUsI BOJIbTMETPOM.
. Peocrtar 1 MmarazuH cOnpoTUBIICHUM.

—_— =
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. BzanmoencTBie moCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3eICHUs MOJIOCOB MAarHUTA.

—_—
=)}



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHuEe MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiTel @apages.

3aBUCHUMOCTh HAMNPABICHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

oS kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3ALMU Tel WHAYKIHEH U 1Opu
CONPUKOCHOBEHHH.

UccnenoBanue JEWCTBUSI DJICKTPUUECKOIO TIOJsE HAa TPOBOJHUKH U
JIADJICKTPUKHU.

COopka 1 npoBepKa padOThI JIEKTPUUECKOM IIEMH MOCTOSHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUIIbI TOKA.

N3mepenne u peryiupoBaHUE HAIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIKE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOTO
CEUYEHHUS U MaTepuana.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSOKEHUM TPU  TOCIEA0BATEIILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKA IPU NApPaUIEIbHOM COEAUHEHUH
PE3UCTOPOB.

Omnpenenennie paboOThI AJIEKTPUIECKOTO TOKA, UAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre  MOIIMHOCTH  3JIGKTPUUECKOTO TOKA, BBIJEISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MIYIIETO YEPE3 JIAMIIOYKY, OT
HANPSKCHUS HA HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOrO MOJSI MOCTOSHHBIX MArHUTOB TMPH  HX
O0BEAMHEHUU U PA3/ICICHUU.

HccnenoBanne nemMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aHMMOJEUCTBUSA
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKAa W HAIpaBJICHUS TOKa B
KaTyIIKE.

18. I3ydyeHune nercTBUS MATHUTHOTO TOJISL HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padboThl 371€KTPOABUTaATENS.

20. U3mepenne KIIJI a5ekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnpITEI IO  HCCIEAOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOW WHIYKLWHN:
UCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS M HANpPaBJICHUS HWHAYKIIHOHHOTO
TOKA.

9 KIIACC

Pazgen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oTcuéra.
OTHOCHUTENILHOCTh MEXaHWYECKOI'O JBH)KEHHsS. PaBHOMEpHOE MNpSIMOIMHEWHOE
nBxeHue. HepaBHOMepHOE NpsAMoIMHEHOE nBUkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

Yckopenne. PaBHOyckOpeHHOE mpsAMOinHEiHOe ABuxkeHue. CBoOogHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE NBHXKEHHE TO OKpYXHOCTH. llepuog m wactora oOpamieHus.
JlunelriHas v yriioBasi CKOpOCTH. LIEHTpOCTpEMUTEITLHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpuHIMI CyNIEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHS CKOJIBKEHUS, CHJIa
TPEHUSI TIOKOSI, IPYTH e BUJIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBmwxkenune mianer BOKpyr ConHpa. IlepBasg kocMudeckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEINIEHHON OChIO BpallleHusa. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynee Tena. M3meHenue umnynabsca. Mnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PE€akKTUBHOE JBUKECHUE.

Mexanndeckass paboTa W MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,
TpeHus. CBsA3b SHEpruu U padboTel. IloTeHIIManbHas YHEPrust Tena, NOJHATOro Hall
IOBEPXHOCTHIO 3eMJIN. [loTeHIIMaIbHASI SJHEPTHUS CKATOM NPYXUHBI. KnHeTnueckast
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPIrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPI'UHu.

Hemoncmpauyuu.

1. HaOnroneHne MeXaHWYeCcKOro JBUKEHMSI T€la OTHOCUTENILHO Pa3HbIX Tel

OTCU€Ta.



A

0.

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

CpaBHeHUE MyTe€ld M TPACKTOPUW JABWXKEHHS OAHOTO M TOTrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH U YCKOPEHUS NPAMOJIMHEUHOIO IBUKEHHUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaOmronenune nBueHuUs Tena no OKPY>KHOCTH.

Habmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS TEJla OT MAacChl TEJNAa U JAEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronennie paBeHCTBa CUJl TIPU B3aUMOJCHCTBUU TEIL.

N3MmeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua ummynpca npyu B3aUMOJCUCTBUU TETL.

[IpeoOpazoBaHus SHEPTUU TIPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHue UMITyJIbca MPU a0COJIIOTHO YIIPYTOM B3aUMOJICUCTBUMU.
HaOmronenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHUYECKOW 3HEPIUU MPU CBOOOTHOM MaJCHHH.
CoxpaHeHrE MEXaHUYECKON SHEPIUH IIPU JBUKEHUU TeNa MO 1EUCTBUEM

IIPY’KHAHBI.

Jlabopamopuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa W JalbHEHIIEr0 PaBHOMEPHOIO
JBW)KCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM JBMYKCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre YCKOpEHHUsI Tela MPU PABHOYCKOPEHHOM JABMXKEHHUH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTU OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBU>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THIIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYTH OTHOCSTCS KakK psAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnegoBaHne 3aBUCMMOCTA CHUJIbI TPEHUS CKOJBXKEHUA OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTAa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JIBIIKCHHH Teja
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. Onipenenenrie  pabOThl  CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
MCIIO0JIb30BAaHUEM HETOJIBHXKHOTO M TTOJBUAKHOTO OJIOKOB.

11. I3y4yeHune 3aKOHA COXpaHEHUs YHEPTUH.

Paznen 9. Mexannueckue Koj1e0aHUA U BOJHBI.

KonebarensHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIruu MpH KojaeOaTeIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BoemHyxkneHHele — koneOanusa.  Pesonasc.
Mexannyeckue BoJiHBL. (CBOWCTBA MeXaHWM4eckux BOJH. [IpogonbHble
NoMNepeuHble  BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHn4ecKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3Byka U BbicoTa TOHA. OTpakenue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaGmionenue konebaHui Ten MOA JCHCTBUEM CHIIBI TSDKECTH WU CHUJIBI
YIPYTrOCTH.

Habmonenne konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHrie BbIHYKICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacrnipoctpanenue mpo10JIbHBIX U TOMIEPEUHBIX BOJH (Ha MOJIEIH ).
Hab6mtoienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue YacTOThl W Iepuofa KojeOaHUW MaTeMaTHYECKOro
MasITHUKA.

2. OmnpeneneHue 4acTOThI U MEepHoJa KoieOaHUl MPY>KUHHOTO MasATHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOAa KOJIGOAHUHN TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. WccnenoBanue 3aBUCMMOCTH MEepUo/ia KoieOaHuil Mpy>KMHHOTO MasgTHUKA
OT MAacchl rpysa.

5. TlpoBepka HE3aBHCHUMOCTU TEpHoJia KojeOaHuil rpy3a, MOJBEIICHHOIO K
HUTH, OT MACChI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  TEepHoja  KoJeOaHUit
MPYKUHHOTO MasATHUKA OT MACChI IPpy3a U )KECTKOCTU MPY>KUHBI.

7. W3MmepeHune yCcKOpeHus: CBOOOHOTO MaIeHUs.

Pazgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJHBI.

DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BOJHBL.  CBoOMCTBa
3JeKTpoMarHuTHeIX BoOJH. Illkana »iexkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue

SO

QJICKTPOMAaruuTHBIX BOJIH IOJIA COTOBOM CBSI3U.



OnexkTpoMarHuTHas npupoja csera. CKoOpocTh cBeTa. BoIHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBoliCcTBa JIEKTPOMArHUTHHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopmubvie pabomuol u onvimel.

1. W3ydyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBLHOIO

TenedoHa.
Pa3znen 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuHerHOE

pacnipoctpanenue csera. 3atmenust Connua u JIynsl. Otpaxkenue ceera. [Inockoe
3epKajo. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHUs cBera. llomHoe BHYyTpeHHee
oTpaxxeHHe cBeTa. lcmonb30BaHHWE TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBOAAX.

Jluaza. Xonm mnydedt B ymH3e. Onruueckas cucrema (oroammapara,
MHUKpOCKONa M Tejeckomna. ['1a3 kak onrtuyeckas cucrema. bim3opykocte u
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekrp. Omnwitel Hplotona. Crioxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus crera.

Hemoncmpayuu.

[IpsamonrHerHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tomyuenune n300pakeHUH B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

OnTuueckuid CBETOBO/I.

Xon nydei B coOuparolieu JuH3e.

XoJ JIydeu B pacCEeUBAOIIECH JIMH3E.

[Tonydyenne n300paxeHUi ¢ MOMOLIBIO JTUH3.

[Tpuniun aeiicTBus oToarmnapara, MUKPOCKOINA U TEIECKOMA.

10. Mopnens rnasa.

11. PaznosxeHue 6enoro cBeTa B CIIEKTP.

12. [lonmyuenue Gesnoro cBeta Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnegoBaHre 3aBUCUMOCTH yria OTPa)KEHUsS CBETOBOrO Jiyda OT YIJia
naJieHuUsl.
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2. V3yueHue xapaKTEpUCTUK N300paKeHUs MPEAMETA B IIIOCKOM 3epKalie.
HccnegoBanue 3aBUCUMOCTH yIila MPEJIOMIIEHUS] CBETOBOIO Jy4ya OT yria
NaJIeHUs! Ha TPAHULIE «BO31YX—CTEKJIO».



4. IlomyyeHue n300pa’keHUI C MOMOIbIO COOMPAIONIEH JTMH3HI.
Omnpenenennie (HOKYCHOTO pacCTOSHUSI U ONTHUYECKON CUJIBI coOuparoien
JINH3BIL.

OMBITHI O Pa3oKEHUIO OEJIOr0 CBETa B CIIEKTP.
OneITHl MO BOCTIPUSATHIO IIBETA MPEIMETOB NpPU MX HAOIIOICHUU uepe3
L[BETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Onwitel Pesepdopna u mnmanerapHas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u noronieHrue ceeta atomoM. KBauThl. JInHeyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anb(da, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wMogens aromHoro sapa. W3orombl. PannoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX sSIAED.

Snepubie peakiuu. 3aKOHBI COXpaHEHHUs 3apsiIOBOrO M MacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sijep. CBsi3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sneprun CosHIla U 3BE31.

SAnepHas sHepreTuka. JleWCTBUSA pPaAUMOAKTUBHBIX H3JIY4YCHH Ha JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CrexTppl U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMuHbIX Ta30B.

CnekTp Bomopoa.

HaGmronenne TpekoB B kamepe BunbcoHa.

Pabota cuérumka HOHU3UPYIOIIUX U3TY4ECHUN.

Peructpanust n3nydeHus: IpUuPOIHBIX MUHEPAIOB U TPOJYKTOB.

Jlabopamopuusie pabomel u onvimel.

1. HaOmoneHue CIIoNTHBIX U TMHEWYATHIX CIIEKTPOB U3JIYICHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPrUM YaCTULBI 10 TOPMO3HOMY

nytd (o gororpadusim).

3. M3mepenne paaroakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIONTUH MOAYJIh TIPEIHA3HAYCH JJISi CHCTEMATHU3AINH
U 0000mIEHHS  TPEIMETHOrO  COJACpXaHUS M OMNbITa  JICSITEILHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TaKkKe NIl TTOJITOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMeHY Mo (¢u3UKe s 00ydaronumxcs,
BBIOPABIITUX 3TOT y4EOHBIN MpeaMET.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHKEHUE MPEAMETHBIX U
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METANpPEeIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (GopMHUpYETCS
€CTECTBCHHOHAYy4YHasi I'PaMOTHOCTh: OCBOCHME HAY4YHBIX METOJOB HCCIEHOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HHU3HMUECCKUE
SIBJICHUSI, TPUMEHSS TMOJIyYEHHbIC 3HAHWS, pelarh 3adadd, B TOM YHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[TprHIMNIMANBHO AEATEIIBHOCTHBIM XapaKTep JAHHOTO pas3Jiesia peaau3yeTcs
32 c4€T TOro, YTO OOy4aromuecs BBHIOIHAIOT 3aJaHusi, B KOTOPBIX WM
IIPENJIaraeTCs:
Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
dbusnyueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIC U MIOBCETHEBHOMN KU3HH,
HCII0JIh30BaTh HAYYHBIE METOJIbI UCCJICAOBaHUs (PU3NUECKUX SBICHUN, B TOM
YHUCJIE IS IPOBEPKU TMIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (U3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOTO OO0IIEro o0pa3oBaHus

y oOyyaroiierocsi 0yayr copMHUpOBaHbI CICAYIONIUE JTUYHOCTHBIC PE3ybTaThl B
YacTH:

1) naTprMoTHYECKOro BOCIUTAHUS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUICKOU
du3nyecKoil HayKu;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOro0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYKI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
bu3uKu;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JIEATEIbHOCTH
y4€HOI0;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

- BOCHPHUATHE ICTETHUUECKUX KayecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOTrO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KaK MOLIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTMW, BaXXHEHIIEH COCTABJIAIOLIECH
KYJIbTYPHI;

- pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTHU, HHTEpEca K HCCIIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvupoBaHusi  KYJbTYPbl 3A0POBbSI MW  JIMOIHMOHAJIBLHOIO
OJlaromosyyms:

- OCO3HaHME LIEHHOCTH Oe30macHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO TIOBEACHMS Ha
TPAHCIIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIJIOBBIM OOOpPYIOBAaHHEM B
JOMAIIIHUX YCJIOBUSX;

- chOpMHUPOBAHHOCTh HaBblka pedJIeKCUU, MNpPU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTHMBHOE YyYacTHE€ B pEIICHUHM MPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
0o0pa3oBaTeNbHOW  OpraHu3alMM, TOpOAd, Kpas) TEXHOJOTUYECKOW WU



COIIMAJILHON HAIPaBJIICHHOCTH, TPEOYIONUX B TOM YHCIE U (DU3UICCKUX
3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3y4ECHUIO POdeCcCrii, CBI3aHHBIX C (DU3UKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

- OpUEHTAallUsl HAa MpPUMEHEHHE (U3WYECKUX 3HAHWUU JUIS peIIeHHs 3a7ad B
00JlacTH OKpY’Karoliel cpenpl, TUIAHUPOBAHUS TOCTYNKOB U OLIEHKU UX
BO3MOXHBIX MOCHEACTBUH JIJIsI OKPYXKAIOIIEH CPEbI;

- OCO3HaHHE TIOOATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEeM W IMyTel ux
penieHus;

8) ajanTanum K M3MEHAIOHIUMCH YCJIOBUSAM CONMAJbHON W NPHUPOIHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUM TMpPHU BBINOJIHEHUH HCCIEAOBAaHUN U
IPOEKTOB (DM3MYECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX,

- TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Yepe3 MPaKTHUYECKYIO
NEATENbHOCTD;

- MOTPeOHOCTH B hOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4yucie GOPMYIUPOBAThH
U], TIOHSATHSI, TUTIOTE3bI O (U3UYECKUX OOBEKTAX U SBJICHUSIX;

- 0co3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

- IUJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHOOPETCHUM HOBBIX (U3HUUECKUX
3HAHUM;

- CTPEMJICHUE aHAJTM3UPOBATh U BBISBIIATH B3aHUMOCBSI3H MIPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCIIEC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JCHMCTBUM C YYETOM BIMAHUS HA OKPYXKAIOUIYIO Cpendy,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynapTate OcBOEHHsS mporpaMMbl 1O (U3UKE HA ypPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaronierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIOIINE TO3HABATEIIbHBIE YHUBEPCAIbHBIE YUeOHbBIE NCHCTBUS,

KOMMYHHUKAaTUBHBIE  yYHHMBEpPCaJIbHbIE  y4ye€OHbIE  JCHCTBUS, PETyJATHUBHBIC
YHHUBEPCAIbHbBIC y4eOHBIC IEUCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble JJornueckue a1ecTBUA:

e BBIBIATh U XapaKTEpPU30BaTh CYILIECTBEHHbIE TMPU3HAKU OOBEKTOB
(siBEHUI);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccU(PUKAIIMN, OCHOBAHUS JIs
000011IEHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTprUBaeMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHHUSIM;
BBISIBJIATh IIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUWA U MPOIIECCOB, JI€1aTh BBIBOJbI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
U MHAYKTUBHBIX YMO3AKJIIOUEHUMN, BBIJIBUTaTh TMIIOTE3bl O B3aMMOCBS3SIX
(U3UYECKUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus: y4eOHOM (u3nuecKon
3a7aun (CpaBHEHHE HECKOJIbKHUX BapUAHTOB peUIeHHs, BbIOOp HauOosee
HOJXOASAIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibcKkue AelCTBYA:

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATENLCKUNM HHCTPYMEHT MMO3HAHUS;
IPOBOAMTH IO CAMOCTOSTENILHO COCTABICHHOMY IUIaHY OMBIT, HECTIOKHBIHI
bu3nyecKuil IKCIEPUMEHT, HEOOJBbIIOe HCCaeAoBaHNuEe (U3HUECKOTO
SIBJICHUS;

OLIEHMBAaTh HAa TNPUMEHUMOCTb U JOCTOBEPHOCTb HH(OpPMAIUIO,
MOJTyYEHHYIO B XOJI€ UCCIICOBAHUS UJTH SKCTICPUMEHTA,

CaMOCTOATENIBHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
pOBEIEHHOI0 HAOIIOIEHUS, OMIbITA, UCCIICOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 X pa3BUTHUN B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumneii:

MPUMEHSTH Pa3IMYHbIe METO/bI, MHCTPYMEHTHI M 3apOChl MIPH TTOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHOW Yy4eOHOI
¢dusnueckoil 3anaun;

aHaJM3MPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIIHIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBHIOMpAaTh ONTHUMANbHYIO (QOpPMY MpPEACTaBICHHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMmyHHKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B Xo/e OOCYyXJeHHs y4eOHOro maTrepuasa, pe3yibTaToB Ja00paTOpPHBIX
paloT U MPOEKTOB 33J]aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBIC Ha pEIICHHE 33a/Ja4d M TOIIep)KaHue
OJ1aro’keaaTebHOCTH OOIIEHUS;

COIOCTaBIISITh CBOM CYXACHHUS C CYXKICHUAMH JPYIMX YYaCTHUKOB
Jaiora, OOHapyKUBATh Pa3INune U CXOJCTBO MO3HIINIA;



BBIPA)XXaThb CBOIO TOYKY 3PEHHS B YCTHBIX U MMHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3YNIHTAThI BBITOJIHEHHOTO (PU3UUYECKOTO OTBITa
(3KCTIEpUMEHTA, UCCIIEOBAHNUS, TPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM pabOThl TpPH PEIICHUH KOHKPETHOM (PU3HUECKOU
po0JIEMBL;

NPUHUMATH IIEJTH COBMECTHOM NIeATEIbHOCTH, OPTaHU30BHIBAThH JEHCTBUS
no e€ JOCTHKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECChl U
pe3yJIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HAIIPaBICHUIO M KOOPAUHHUPYS CBOM JEUCTBUSA C JAPYIrMMHU
YJIEHaMU KOMaH/ibl;

OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEH CTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUyeOHbIe 1elicTBUSA

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalHUsX, TPEOYIOIIUX
JUIs pelieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IOAXOAAX NPUHATHS  PEUICHUU
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUs B TpyIIe, NMPUHATHE peleHUuM
TPYIIIONt);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun iIn
IUTaHa MCCIEAOBaHUS C Y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTUPOBATH IIpeyiaracMble BApUAHThI PELLICHUM;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IIPEAJiaraTh IJIaH €€ U3MECHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  Ppe3yJbTaToB
JeSTEeNbHOCTH, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh (B TOM YHWCJE B XOJ BBIIOJHEHUS
(U3MYECKOr0 MCCJIENOBAaHMUS WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIOBUSM;

CTaBUTh c€0S Ha MECTO JAPYrOro 4ejJoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY IPYroro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pemieHn: GU3NIeCKuX 3a7ad Win
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo APYroro.



IMPEAMETHBIE PE3YJIbTATDBI

K koHiy o0yuenus B 7 kjiacce npeIMeTHbIEC pe3ybTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIOJb30BaTh  MOHATHS:  (PU3MUECKME U XUMHYECKHUE  SIBJICHUA,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, €IUHULBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuUJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IbI;

pasnuyath siBieHUs (OudQy3usi, TEMJIOBOE ABHKEHUE YACTHUIL[ BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBH)KCHHE,  WHEpLMS,
B3aMMO/JICHCTBHE TEJI, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUsI, Mepefadya JaBJICHHUS TBEPABIMU TEIAMH, JKUJIKOCTSIMU U
ra3amy, arMoc(epHOe JaBlIEHHWE, IUIABAaHUE TeJ, IPEBPALLECHUS
MEXaHUYECKOW DHEPruy) IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIMBITOB, IEMOHCTPUPYIOIINUX JAaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3MYECKUX  SBICHUN B
OKpY)XarouieM MHpEe, B TOM uHcle (U3MUYECKUE SIBJICHUS B MPUPOJIE:
IIPUMEPBI JIBMXKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW WM HEXHUBOU
IPUpPOJE, NEWCTBHE CWIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJiEHUs HA KUBOW OpPraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJI0BEeKa, NMPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B yUeOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3UUECKUX SBJICHU;
OIKCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3MUECKHE SIBICHUS, UCTIONb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, MIIOTHOCTh BEIIECTBA, BpeEMs,
IIyTh, CKOPOCTb, CPENHSS CKOPOCTh, CHJIAa YIPYIOCTH, CHJIA TSYKECTH, BEC
Tela, CWJa TpEeHWs, JAaBieHHe (TBEPAOro Tesa, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas pabdoTa, MOIIHOCTb, IJIEYO CHJIBL,
MOMEHT CHJIbI, KO3((UIMEHT TMOJe3HOro JCHCTBUS MEXaHU3MOB,
KMHETHYECKas M MOTEHIMAIbHAS SHEPrus), MpU ONUCAHUU TPaBUIBHO
TPAKTOBAaTh  (PU3MUECKUM  CMBICA  MCIOJNB3YEMBIX  BEJIIMYUH, UX
0003HAaYEHUS! M EIUHUIBI (U3HYECKUX BEIUYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIONb3Ysl MpaBUjia CIOKEHUs cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pblyara (0Joka),



«30JI0OTOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPruy, NOpH OTOM [JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aIMChIBAaTh €r0 MaTEMATHYECKOE BBIPAKECHMUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCHI U CBOWMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayud B 1—2 JEWCTBUS, MCIHOJB3Ys 3aKOHBI H
dbopmyIbl, cBs3bIBarONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHaIN3a
YCIIOBUSA 3a/1ayy 3allHUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (U3UUECKHE
BEJIMYMHBI B (DOPMYJBI M MPOBOAUTH Pacd€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIE JJISl PELICHUS 3a]a4, OLCHUBATh PEaTuCTHYHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIMTh TPH MOMOIIH
(bU3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAaHUS BBIICISTH TPOBEPSIEMOE
Opeanojoxenue  (TMMOTe3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAXOIWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI T10 €r'0 pe3yJjbTaTaMm;

MPOBOAUTH OMBITBI MO HAOMIONECHUIO (UBUYECKUX SIBICHUM WU
bu3nUecKnx CBOICTB TE: dbopMynrpoBaTh IPOBEPSIEMBIE
MPEANON0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHNU A,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIHPOBATH BHIBOIBI;

BBINIOJIHATE MPSMbIE W3MEPEHHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena,
o0bEMa, CUJIBI M TEMIIepaTypbl C MCHOJIb30BAHUEM AaHAJOTOBBIX U
u(poBbIX MpUOOPOB, 3aMHUCHIBATH I[OKa3aHUS NPUOOPOB C Y4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEJIMUHUHBI OT
JIpYrol € HCIOJb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IYTH
PaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JBWIKCHMUS TeENa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHJIBI TPEHHMSI OT IUIOLIAJHA COIPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YIJIMHEHMs MPYKUHBI, BBITAJIKMWBAIOLIEH CHIIBI OT 00BEMaA
MOTPYKEHHOM YaCTH Tela U OT INIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TeJo, YCIOBH
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4e€OHOro HCCIENOBaHMUs, COOMpaTh YCTaHOBKY U
BBIMOJIHATh W3MEPEHUs], CIEAys MPEeNIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl MOTYYEHHOM 3aBUCUMOCTH (U3UUYECKUX BEJIMYMH B BHUJE



NPEUIOKEHHBIX Ta0MUIl U TpaduKOB, JAENaThb BBIBOABI MO pe3ysbTaTaM
UCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBKCHHUS,
JaBIICHWE  BO3JyXa, BBITAJKWBAIOUIas CHUJa, JIEHCTByIOIIas  Ha
NOTPYKEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT IOJNIE3HOTO JEHCTBUS
IPOCTHIX MEXaHU3MOB), CJenysd TNPEAIOKCHHON WHCTPYKIUU: TIpU
BBIMOJIHEHUN HW3MEPEHUM CcOOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOW BEITMUYMHBI,

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYyIbl, OapomeTp,
pbIuar, MoJBMKHBIN M HENOJBM)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTB;
XapaKkTepU30BaTh MPUHLMUIBI JEHCTBUS M3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMUCAaHUA (B TOM YHUCIE:
HNOJIUINITHUKY, YCTPOMCTBO  BOJOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIIIHEBOI HACOC, APEOMETP), UCIIONb3Yys 3HAHUS
O CBOMCTBax (pU3MUECKUX SBJICHUN M HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPHl  (HAXOOUTh  WHPOPMALMIO O  TPHUMEPax)
MPAaKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU 1711 obecriedeHnsi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBbS U COOJIOIEHUS
HOPM 2KOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH cpeie;

OCYLIECTBISITH OTOOp HUCTOYHMKOB uHPopMmanmu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCSI
3HAHUM W TYTEM CpaBHEHHMS PA3IUYHBIX HCTOYHHMKOB  BBIJCIATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON WM MOXET OBITh
HEJI0CTOBEPHOM;

UCIOJIh30BaTh MPH BBHIMOJHEHUU YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHUs, CIPAaBOYHBIE MaTepHalbl,
pecypcbl cetu VIHTepHeT, BiIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHbIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaIuu (pU3MUecKoro copep kanusi, B TOM
yycie MyOJaMYHO JAefaTh KpaTKHWe COOOIICHHS O pe3ysbTarax MpPOEKTOB
WK Y4eOHBIX HCCJIEOBAaHUM, NpPU HSTOM TIPaMOTHO HCIOJIb30BaTh



W3YUYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUIEHUE ITPE3CHTALIUEN;

IPU BBIIOJHEHUHM YYEOHBIX INPOEKTOB M HCCIEIOBAaHUM pacupenensiTh
00s13aHHOCTH B TpPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadyaMu,
CIICIUTH 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JI€ATE€IbHOCTb  [PYIIbI,  BBICTPAaUBaTh
KOMMYHHMKAaTHUBHOE B3aMMOJICUCTBUE, YUIUTHIBAS MHEHUE OKPYKAFOIIUX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbie pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

MCIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEIIJIOBOE JTBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbIEe Tela, HACHIIIEHHBIH W HEHACBHIIIEHHBIA TMap, BJIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, JIEKTPUUECKOE MOJIe, TPOBOAHUKU
U JUDJICKTPUKH, TTOCTOSTHHBIN 3JIEKTPUICCKUN TOK, MATHUTHOE TIOJIE;
pa3nuuarh sBJIeHUs (TEIUIOBOE pacIIMpEeHHUE U CKaTue, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAaHUE, KAMWIUILSIPHBIC SIBICHUSA, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTAUM3aus (OTBEpACBaHHUE), KHUIICHUE,
Terionepeaayda (TEerIonpPOBOIHOCTD, KOHBEKIIHA, U3ITy4EHUe),
AIIEKTpU3AIUS TEJ, B3aUMOJCHCTBUE 3aps0B, ACHCTBHUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICWCTBHE MAarHUTOB, JIEUCTBHE
MarHUTHOTO TTOJISl Ha TTPOBOAHUK C TOKOM, DJIIEKTPOMAarHUTHAs WHTYKITHS)
M0 OIMMCAaHWID WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIIHNX JJaHHOE (PU3UUECKOE SIBIICHUE;

pacro3HaBaTh TPOSBIICHWE HW3YYCHHBIX  (PU3WYECKUX  SIBJICHHH B
OKpY)KaroIeM MHpe, B TOM uucie (U3NUECKUE SBICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KaNMWUISIpHbIE SBJICHUS B MPUPOJIE,
KpUCTaluibl B Tmpupoze, uznydeHue ConHila, 3aMep3aHHe BOIOEMOB,
MOpCKHE Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, DJIICKTPUICCKUE
ABJICHUA B atrMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeild) MOJTI0COB, pOJb MAarHUTHOTO MOJS AJS KU3HU Ha
3emiie, OJNSIPHOE CUSTHUE, TTPU 3TOM TEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBIICNSATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (PU3UUECKUX
SIBJICHUIM;

OINMKCHIBATh U3YyYEHHBIC CBOMCTBA TEJN U (PU3NUYECKUE SIBJICHHS, UCTIOIb3YS
bu3nYecKue BEIMYUHBI (TEMIIepaTypa, BHYTPEHHSS dYHEPTHsl, KOJIHMIECTBO
TEIJIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, ylAeTbHAas TEIUIoTa
MJIABJICHUS, yJeJbHAs TEeIJIoTa MapooOpa3oBaHus, YJENbHAs TEIiIoTa
CrOpaHHsl TOIUIMBA, KOX(MMUIIMEHT TOJE3HOTO JCUCTBUS TEIUIOBOM



MalluHbl, OTHOCUTENIbHAS BJIAKHOCTh BO3]yXa, 3JIEKTPUUYECKHI 3apsij,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIIEHUE MPOBOAHUKA,
yIeIbHOE  CONpOTHUBIEHUE  BElIeCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0 TOKa), MpU ONUCAHWU MPABWIBHO TPAaKTOBATh
¢bu3nyecKkuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYCHHS] U €AMHMIIBI
(Gu3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(U3HYECKYI0 BEJIIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCIIOJIb3ysS OCHOBHBIE IOJOXEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH
CTPOEHHS BEILECTBA, MPUHLMUI CYNEPIO3ULMHU ToJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma Juisi ydacTka LenH, 3aKOH
Jxoynsa—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIpU OTOM J1aBaTh
CIIOBECHYIO0 (OpPMYJTUPOBKY 3aKOHA W 3aMUChIBATh €r0 MaTeMaTHYECKOe
BBIPAYKEHUE;

OOBSACHATHh (U3MUYECKHE TPOIECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil IPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOrHYEeCKUX
1IaroB ¢ omnopoil Ha 1—2 W3y4yeHHBIX CBOICTBa (U3NYECKUX SIBICHUIH,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemars pacyéTHele 3aJaud B 2—3 JEHCTBUSA, HCHOJB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBaIOIIME (PU3MUECKHME BEIUYUHBI: HAa OCHOBE aHaJIM3a
yCIIOBUS 3aJjauMl 3aliChiBaTh KPATKOE YCIOBHUE, BBIABISATH HEJOCTATOK
JaHHBIX U1l pelIeHHs] 3aJayd, BBIOUPAaTh 3aKOHBI U (OPMYIIBL,
HEeoOXOMMbIEe Jii €€ pellIeHUs, MPOBOAUTH pacu€Thl W CpPABHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3MUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU OMOLIU
(buU3MUECKMX METOAOB, HCIOJNb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIIEIAThH
NPOBEPSAEMOE  NPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
MIPOBEACHUS UCCIIEIOBAHMS, I€JIaTh BbIBOJBL;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(¢u3nyecKux CBOMCTB Tell (KalUUIIPHBIE SIBIICHUS, 3aBUCHUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpOIecca OCThIBAHUS U
HarpeBaHus MpPU U3IYYEHUH OT I[BETA H3IyYaromieil (IOrJIonaroiei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYpPbl KUAKOCTH U
IJIOMAan €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAJlOB, B3aWMOJECHCTBHE IIOCTOSIHHBIX MAarHuTOB,
BU3yaliM3allksl MarHUTHBIX TIOJE€Hd IOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHuTa,



CBOMCTBA 3JEKTPOABUTATENS] MOCTOSHHOIO TOKa): (OpMymupoBaTh
MPOBEpsIEMbIE MPEANOI0KEHUSI, COOUPAaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHMsI, ONUCHIBATh XOJ ONbITa U (POPMYJIMPOBATH BBIBOJIBI,
BBIMIONIHATh ~ TMPSIMBIE ~ W3MEPEHHs]  TEMIIEPaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3/yXa, CHJbl TOKA, HANpsHKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (U3UYECKUX BEIUYHH, CPAaBHUBATH
PE3yIbTaThl UBMEPEHUH C y4ETOM 3aJaHHON aOCOMFOTHOM MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPU3MUECKO BETUUYHHBI OT
JIpyrod ¢ HCHOJB30BAaHHEM TMPSMBIX HM3MEpPEHH  (3aBHCHMOCTH
COIPOTUBJICHUS] TMPOBOAHMKA OT €ro JAJUHBI, TUIOMAAN IONEPEYHOro
CEUEHUS U YZIEIbHOIO CONPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 NPOBOJHUK, OT HAOpsOKEHUs Ha  IPOBOJHUKE,
UCCIIEIOBAaHUE TIOCIEN0BATEIBHOIO M MapajUIeIbHONO  COEIMHEHHI
IPOBOJITHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MpeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl IMOJIYYEHHOH 3aBUCUMOCTHM B BHJE Tabiull U TpauKOB,
JIeJIaTh BBIBOZBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs] (PU3UYECKUX BeIMYWH (yaeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISITh 3HAUCHNE BETMUMHBI,

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU padboTe ¢ 1abopaTOPHBIM
000py/IOBaHKEM;

XapakTepU30BaTh MPUHIMUIBI JEHCTBUS M3YyYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OnucaHusd (B TOM 4YHUCIE:
CUCTEMa OTOILJIEHUS! JIOMOB, TMI'POMETpP, NapoBasi TypOWHa, aMIIEpMETP,
BOJIETMETP, CUETUMK BJIEKTPUUYECKOW HHEPIHM, DIEKTPOOCBETUTEIbHBIC
npuOOpBl, HArpeBaTENbHBIE YIIEKTPOIIPHOOPHI (IPUMEPHI), STIEKTPUUECKUE
IPEJOXPAHUTENH, DJIEKTPOMArHUT, HJIEKTPOJBUTATEINb TIOCTOSSHHOTO TOKA),
UCTIOJNIb3YsI 3HAHUSA O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHBIE
npuOopel 1O CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TMIPOMETp, JBUraTellb BHYTPEHHETO
CrOpaHHUsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUYECKHX
LeNneil ¢ Mmocaen0BaTeNIbHbIM U MapajuleIbHbIM COEMHEHUEM 3JIEMEHTOB,
pasinyasi yCJIOBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUYECKUX LIETICH;



OPUBOAWTH  MpUMEpPhl  (HAXOAUTH  WHGOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (M3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuU ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COONIONCHUSA
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYKAIOIIeH cpelie;

OCYWIECTBISITh TMOUCK HWH(pOpMamuu (U3NIECKOTO COACpPXKAHUSI B
NHTepHere, Ha OCHOBE HWMEIOIIMXCSA 3HAHUW W IYyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
SIBIISICTCS] POTUBOPEUYHUBOMN MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHIMOJHEHUU Y4EOHBIX 3aJaHUIl HAYYHO-MIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHMs, CIPaBOYHbIE MaTepualsbl,
pecypebl cetu MIHTepHeET, BiaieTh NpUéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUS,
0000mas wHGOPMAMIO €3 HECKOJBKUX HWCTOYHUKOB (PU3MUECKOTO
COAepXaHMsl, B TOM YHCIE€ MYOJIMYHO TMPEACTABIATh PE3YNIbTaThl
IPOEKTHOW WJIM UCCIIENOBATENbCKON JEATENIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXK/IaTh BBICTYIUIEHUE IIPE3EHTALUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHUN (PU3MUECKHX
IPOLIECCOB pacHpeseNisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMH, CIECIUTh 3a BBHIMOJHEHUEM IIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKIAJ B
JeSTeNIbHOCTh TPYIIIbI, BEICTPAaBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICICTBHE,
MPOSIBIISISl TOTOBHOCTH pa3peniath KOH(IUKTHL

K xoniy o0yuenus B 9 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MarepualibHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOrO JABIKEHUs, nedopMarius
(ynpyrasi, miacTuU4eckasi), TpPEHHUE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsHKECTH TBEPJOTO Tella, PaBHOBECUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(PAa3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPhl UCIYCKaHUSI U TOTJIONIEHUs, alb(a, 6eTa- U raMMa-u3IydeHus,
M30TOIIbl, SIZIEPHAs SHEPIeTHUKA,;

pa3nuyarh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJUMHEIHOE IBM)KEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JBUKEHUE MO OKPYNKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JBWXXEHHUE, KojeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIEOAHUs), PE30OHAHC, BOJHOBOE JIBM)KCHHE, OTPaKEHHE
3ByKa, MPAMOJIMHENHOE PacCHpOCTPAHEHUE, OTPAXKEHUE W MPEIOMIICHHE
CBETA, IOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0kKEHUE OENoro cBeTa B
CHEKTp U CJOXKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHMKHOBEHHE JHMHENYATOro CIEKTpa
U3JIYYEHHUS ) IO OMUMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  TPOSIBJICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpyXaroreM Mupe (B TOM 4Yucie (PU3NYECKHUe SBJICHUS B TMPUPOJIE:
MPWIKBBI U OTJUBBI, ABMKeHHUE Tu1aHeT COTHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTUYECKOE IEHCTBUE BHIMMOTO,
yIbTparoOIeTOBOTO W  PEHTITCHOBCKOTO M3TYyYEHUW, ECTCCTBECHHBIN
paIMOaKTUBHBIA (POH, KOCMHYECKHE JY4YH, PaTUOAKTUBHOE H3Iy4CHUE
MPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PATUOAKTUBHBIX W3JIYYCHUN Ha
OpraHHM3M YeJIOBEKa), IPH 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX
SIBJICHUIM;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHHS, UCTIOIb3YS
¢duznyeckre BENMUYMHBI (CpPelHsE W MIHOBEHHAs CKOpPOCTh Tejla TpH
HEPABHOMEPHOM JIBH)KEHHMH, YCKOpPEHHUE, MepeMelieHue, MyTh, YIiioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIA TSKECTU, YCKOPEHUE
CBOOOJHOIO TAJEHUsl, BEC Tela, HMMIYJIbC Tela, HWMILYJIbC CHJIBI,
MEeXaHW4yecKass paboTa U MOIIHOCTh, MOTEHIMAIbHAS DJHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrUsl CXKaTOu
NPYXUHBI, KUHETHUYECKas SHEpPrus, IMOJIHAs MEXaHWYecKas DSHeprus,
NEpUOJ M YacToTa KoieOaHuil, YIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTelslb MPEJIOMIICHUS CPEeJbl), MpU ONMHUCAHUU
MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEITUYHH,
0003HAYEHUSI M EIUHUIIBI (U3UUECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUMHY C JIPYTUMU BEIMYHHAMU,
CTPOUTH rpavKu M3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKHE SBICHUS W TMPOIIECCHI,
UCIIOJIb3yd 3aKOH COXPaHEHWs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHHS,
NPUHITUIT  CYNEPHO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHWS MMITYJbCa, 3aKOHBI OTPAKCHUS H
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI0 YUCEN



IpU SAEPHBIX PEAKLUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKMChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallUid MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1aroB ¢ ONOpodl Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aqayd  (ONUparoluecss Ha cucremMy u3 2-3
YpaBHEHUH), UCIOIb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIIOBHS 3a/laddl 3alMChIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIE JAHHBIE, BHIOMPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOAUTH PACUETHI U
OLIEHWBAaTh PEATUCTHUYHOCTb TMOJTYYEHHOTO 3HAaueHus (usnueckoi
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPH TOMOIIU
(GU3MYECKMX METOOB, HCIONb3Ysl ONUCAHUE HCCICAOBAHMS, BBIIEIAThH
IpOBEPSIEMOE  MPEANOIOKEHHE, OLICHUBATh IPABUIBHOCTh IOPSAJIKA
NPOBEACHUS  WCCIEAOBAHUSA, J€NaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nyecKkux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! IHEPrHH, 3aBHUCHUMOCTHh IMEPHOJA KOJICOAHHWH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3ABUCHMOCTH OT
aMIUTUTY/bl MAJIIX KOJIEOAHUM, MPSAMOIIMHENHOE pacpOoCTpaHEHUE CBETA,
paszioxkeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300paKEHHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300paKEHUS MpeaMeTa B coOuparomen
JMH3€, HAOIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIYYCHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3  M30BITOYHOrO Habopa
o0OpynOBaHMs, OMHCHIBAaTH XOJI  ONbITA W  €ro  pe3yabTarhl,
(bopMyIMpOBaTH BHIBOIBL

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUIO0 MPSIMBIX M3MEPEHHM, Ompeaenss
CpeAHee 3HAueHHE U3MepsAeMOil BelMMuuHBl (POKYCHOE paccTOsHuE
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a H3MEpeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJEIOBAaHUE 3aBUCUMOCTEH (UBNYECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMXEHUM O€3 HadyallbHOW CKOpPOCTH, Mepuoja
KoJIe0aHU MaTeMaTH4eCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HUs CBETa OT yrja MaJeHus W yrja MpeJOMJICHUS OT yIJa



NaJieHus): ITUIAHUPOBaTh HCCIEIOBAaHHME, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl TMOIYYEHHOW 3aBUCHUMOCTHU
¢u3MUecKUX BEJMYMH B BUAE TaONUIl U TpadHKOB, J€NaTh BHIBOABI IO
pe3yabpTaTaM MCCIIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HW3MEPEHHsS] (U3NYECKUX BEIUYMH (CpeaHsis
CKOpOCTb M YCKOpPEHHE TeJda TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOPEHHE CBOOOJHOTO MaJeHusA, >KECTKOCTh MPYKUHBI, KO3(PPUIUEHT
TPEHUS CKOJBXEHMS, MeXaHHMuecKass padoTa M MOIIHOCTb, YacToTa U
nepruoa  KoieOaHWM MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJia coOWparomeld JMH3bI, pPaTUOAKTUBHBIA  (DOH):
IUIAHUPOBATh HM3MEPEHHs, COOMpPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY WU
BBITIOJTHATh U3MEPEHUs, CIEAYS MPEIOKEHHOW MHCTPYKIUH, BBIYUCIATH
3HA4YCHHE BEIIMYMHBI U aHATU3UPOBATh MOJTYyUEHHBIE PE3YIbTaThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOMroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ TaOOpaTOPHBIM
000py/sOBaHUEM;

pa3inyaTb OCHOBHBIE TPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJeNei:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IJIAHETapHash MOJETIbh aToMa, HYKJIOHHAs
MOJIeIh aTOMHOTO SIApa;

XapaKTepU30BaTh NPUHLHUIBI JCHCTBHS W3Y4YEHHBIX MpPUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX OmucaHusi (B TOM 4YHCIE:
CIHUIOMETP, MOATYUKH TIOJOXKECHHS, PACCTOSHHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKM, TEPUCKON, (QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SIBICHUA M  HEOOXOAUMBbIE (PU3UYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pelieHHH Yy4eOHO-TIPAKTUYECKUX 3a/a4, ONTHYECKHUE CXEMBbI IS
MOCTPOEHUS N300paKEHUH B TJIOCKOM 3€pKalie U COOMPAIOIIEH JIMH3E;
OPUBOIUTH  NpUMEpbl  (HAXOOuTh  WHGPOPMALMI0O O  TPHUMEPax)
IPAKTUYECKOTO HCIHOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEAHEBHOM
XKU3HU U obecriedeHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIOACHMUS
HOPM DKOJIOTHUYECKOTO TTOBE/ICHUS B OKPY)KAIOIICH Cpeie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUu (PU3UYECKOTO COJCPKAHHUS B
Hutepuete, caMOCTOATENBHO (GOPMYIUPYSl MOUCKOBBIN 3aIIPOC, HAXOIUTH



MyTU OTNpeAesieHUs] JOCTOBEPHOCTHU IMOIyYeHHOM MHPOpPMAIMU Ha OCHOBE
UMEIOLTNXCS 3HAHUN U JOMOTHUTEFHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJJaHUl HAyYHO-IOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypcbl cetu VIHTepHeT, BiIaieTh NpUéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALIMU U3 OJHOU 3HAKOBOW CHCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIATh PE3YIbTATHI MPOSKTHOW WU UCCIIEIOBATEIbCKON
NEeSATeNIbHOCTH, TMpPU 3TOM TPAaMOTHO  KCMOJb30BaTh  HM3yYEHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro paszaena (QHU3MKH M COIPOBOXKIATb
BBICTYIUICHHE TMIpE3eHTaled ¢ y4€ToM O0cOoOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3ieioB H TeEM uudpoBbie
Ne i/m P Konrpoabubie | IlpakTuueckue (upp )
NMpoOrpaMMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
1.1 dusnka - HayKa O NPUPoJIe 2 bubmorexa [OK
https://m.edsoo.ru/7f416194
b K
1.2 Du3nvecKue BEIMINHBI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
. bubmotexa [JOK
1.3 EcTecTBEeHHOHaY4YHBII METO/ TO3HAHNUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pasaeiy 6
Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI O CTPOEHNH BelleCTBA
b K
2.1 CrtpoeHnue BeniecTa 1 nommorexa O
https://m.edsoo.ru/7f416194
5 JIBM>KEHUE U B3aMMOJIEMCTBUE YACTHI] ) | bu6moreka [JOK
' BEIECTBA https:/m.edsoo.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMOAeilicTBHE Tel
bu6moreka [JOK
3.1 M 3
CRAHMHCCROE ABTACHHC https://m.edsoo.r/7£416194
3.2 Nuepuus, macca, IJI0THOCTh 4 1 bubmotexa [JOK




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

bu6mmoreka [JOK

3.3 Cuna. Bugsr cun 14 2
https://m.edsoo.ru/7f416194
Nroro no pazneny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. [lepenava naBnenus TBEpABIMU 3 bu6moreka [JOK
’ TEIIAMM, >KHUJIKOCTSIMH M ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
4.3 AtMocdepHOe naBiieHHE 6 bubmorexa [OK
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTH U ra3a Ha MOrpyxkEHHOE 7 3 bubmotexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3gen S. Pabora 1 MOIIHOCTb. JHEpPIrus
5.1 PaboTta 1 MOIIHOCTH 3 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
5.2 IIpocTbie MEXaHU3MBI 5 1 bu6amorexa [IOK
https://m.edsoo.ru/7f416194
53 Mexanuueckast 3Heprus 4 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TEM uudppoBbIe
Ne n/m P Konrpoasnbie | IIpakTHueckue (1pp )
MPOrpaMMBblI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznena 1. TenioBble siBJIeHUA
bu6moreka [IOK
1.1 C 7| 7
TPOCHHE I CBOHCTBA Betnectsa https://m.edsoo.ru/7f4181ce
1.2 TernoBbie MPOLIECCHI 21 1 5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiekTpuyeckne 4 MAarHuTHbIE SIBJIEHUS
71 DNeKTpUYEecKue 3apsa/ibl. 3apsKEHHbIE Tella U 7 ] bubmmorexa [{OK
' HUX B3aUMOJCHUCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSsIHHBIN IEKTPUYECKUN TOK 20 2 7 Bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJIEHHUSI 6 1 1.5 bubmiorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6moreka I[IOK
2.4 9 4
FICKTPOMATHITHA HHAY I https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5




9 KUIIACC

Koan4yecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m P Kourpoasbnsie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanundeckue siBJI€HUS
11 MexaHndeckoe IBMKEHHUE B CIIOCOOBI ero 10 | bubmmoreka [{OK
’ OIIMCaHUuA https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHEHUs 10 3 nbamorera 11O
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznena 2. MexannuecKue KoJ1e0aHusd U BOJTHDI
2.1 Mexaunyeckue KoaeOauus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 MexaHn4yecKue BO . 3ByK 8 1 3
RAHITACCKHIC BOIHEL. SBY https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE NOJIE U 6 ) bubmorexa [IOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIC ABJIEHUA
4.1 3aKOHBI pacpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK




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

4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK

4. P 2

3 a3No)KeHue 0eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no pasaeny 15
Pa3zpnesn 5. KBanToBbIe sIBJICHUS

5.1 Hcnyckanue u MoriaomeHne cBeta aToMoOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6

5.2 CtpoeHue aTOMHOI 0 siipa 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17
Pa3nen 6. IloBTopuTebH0-000011a10IIH MOYJ/Ib
6.1 [ToBTOpeHue U 00001IICHUE COlEPIKAHUS 9 ) bu6moreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbie
oOpa3oBare/ibHbIE

pecypcbl

®u3nka — HayKa 0 IPUPOJIE.
SABnenus npuponsl. Pusnyeckue
SIBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
QJICKTPUICCKHUEC, MAI'HUTHLIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

dusnueckre BEIUUYUHbI U UX
U3MepeHHne

VYpok-uccnenoranue "M3mepenue
TeMIepaTyphbl IIPHA TOMOIIH
KHUJKOCTHOTO TEPMOMETPA U JAaTUUKA
TemmnepaTypbl"”

Kaxk ¢u3uka u npyrue ecteCTBEHHbIE
HAaYKH U3Yy4aroT IPUPOAY.
EcrecTBEeHHOHAaY4YHBIN METOL
no3Hanus. Onucanue PU3nYeCcKux
SIBIICHHM C IIOMOIIBIO MOICICH

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: TaJbHOCTh MOJNETA MApUKa,
MyIEHHOT' 0 TOPH30HTAIBHO, TEM
Oosb1re, yeM Oouble BHICOTA TycKa'"




Crpoenue BeniectBa. ONbITHI,

7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmmorexa [IOK
bIB ue 11 THOE CTPOEHU
A HIHE UICRp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [JOK
8 JIBr>KeHUE 4acTHUIl BEIIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «ONBITHI 11O
9 HaOJII0IEHUIO TETJIOBOT'O pacCIIipEeHHs
Ta3oB»
10 ArperaTHbl€ COCTOSIHUSI BEII[ECTBA
B3anmocCBsA3b MEX1y CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U X bu6mmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
Mexanndeckoe JIBUKCHHE.
bu6mmoreka [JOK
12 PaBHOMEpHOE U HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bu6moreka [JOK
13 Ckopocts. Equnuie! ckopoctu H
https://m.edsoo.ru/ff0a079¢
14 Pacte ere . bu6mmoreka [JOK
YeT MyTH U BpPEMEHU JIBIKCHUS
Y P A https://m.edsoo.ru/ff0a0aed
WNuepuus. 3aKoH HHEPLIMH.
P N P bu6mmnoreka [JOK
15 B3aumoneiicTBue Ten Kak NpUuunHa
https://m.edsoo.ru/ff0a0c10
HU3MEHEHHSI CKOPOCTH JABUKEHUS Tell
16 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [JOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopaTtopHas paborta «OmnpeneneHue




IIOTHOCTHU TBEPAOIO TEJIA»

Pentenne 3amau mo teme "IlimoTHOCTD

bu6moreka [JOK

18
BemlecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XxapaKTepuCcTHKa
19 B3auMoier cTBus Ten. Cua
ynpyroctu. 3akoH ['yka
JlabopatopHas pabota «M3yueHue
20 3aBUCUMOCTH PACTSKEHUS
(medopmanuu) TPy UHBI OT
MPUIIOKEHHOM CHITBDY
21 SBnenue Tarotenus. Cuia TSHKECTH
CBsI3b MEXKY CUJION TSKECTU U
N bu6moreka [JOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TsDKecTH
3 Cuna TSDKECTH Ha JPYrux IJiaHeTrax. bubmotexa [JOK
Puznueckre XapaKTepUCTUKHU MJIaHET https://m.edsoo.ru/ff0a1502
bubmioreka [IOK
24 n .
3Meperte ciil. AuHamMoMeTp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh brbmorexa OK
https://m.edsoo.ru/ff0al778
CroxeHue JByX CUJI, HallPaBJICHHBIX
N N bu6mmoreka [JOK
26 110 OJTHOM MPAMO.
. https://m.edsoo.ru/ff0ala70
PaBHozeicTBYIOIIAs CUIT
7 Pemenne 3amau no reme
"PaBHogelicTBytOmas cui"
)3 TpeHne CKOJIbXEHUS U TPEHUE IMOKOS. bubmmorexa [IOK
TpeHue B pupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3yueHue bubmoteka [JOK




3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb)KEHUS OT CHJIBI JJABJICHUS U
XapakTepa COMPUKACAIOITUXCS
TIOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenne 3anayd Ha onpeneneHue

30 PaBHOJEHCTBYIOILEN CHUJIBI
Pemenue 3agau o temam: «Bec
31 Tenay, «I'papuueckoe n300paxeHue bubmmorexa LIOK
cmy, «Cunbl», «PaBHonelicTByroIast https://m.edsoo.ru/ff0alde0
CHID)
KonTponpHas pabora 1o Temam:
«MexaHu4yeckoe JBHKEHHEY, «Macca,
32 IUVIOTHOCTLY, «Bec Tenay,
«I"paduueckoe n300pakeHUE CUII»,
«Cunbny
13 JaBnenue. CiocoObl yMEHBIICHHS U bubmotexa [JOK
YBEJIIMYECHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue rasa. 3aBUCUMOCTh
34 JaBJIEHUS raza oT 00nLéMa, bubmorexa OK
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBieHust TBEPABIMU
35 TCJII;MI/I, JKUAKOCTSIMHA U fas.aMH. 3akoH bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBieHrE B )KUIKOCTH U rase, bubmoteka [JOK
BBI3BAHHOE JIEMCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad o Teme «/laBnenue B bu6mmoreka [JOK
KMIKOCTH M ra3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [IOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

r .
39 YAAPABIIHECIHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiHeBoi
JKHUAKOCTHBIA HacocC
Atmocdepa 3emmu. [Tpuunnbt
CyIIECTBOBAHUS BO3YIIIHON
41 }6]HI 3 3:lIB};ICI/IMOCTB butmmorera [IOK
OOOOTKIH SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 JaBIEHUS OT BBICOTHI
HaJl ypOBHEM MODS
bu6mmnoreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBicHHE hitps://m.cdsoo.ru/ff0a2bsa
43 N3mepenne atmocdepHOro gaBieHus. bubmotexa [JOK
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOro
44 ¢ z oBHEM bubmoteka IJOK
BH
JARJICHITE OT BICOTRT HAZ YP https://m.edsoo.ru/ff0a2fcd
Mopst
bapometp-anepoua. AtmocdepHoe bubmmorexa [IOK
45
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no reme
"AtMocdepHoe naBieHue"
€ICTBHE KUJIKOCTHU U ras3a Ha
A7 Aeitcran g bu6mmnoreka [JOK
B HUX TEJO.
HOTPYEHHO® . https://m.edsoo.ru/ff0a3276
ApxnmMenosa cuia
JlabopaTopnas pabora «OnpeneneHue
48 BBITAJIKMBAIOILIECH CHUIIBI, bubmoteka [JOK

JEHCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE
B JKHUJIKOCTBY

https://m.edsoo.ru/ff0a33fc




49

JlabopaTopHas pabora o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
Tesa B BOJIE OT 00BbEMA MOrpyKEeHH O
B KUJKOCTb YaCTH TeJa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[ImaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHas pabora
"KoHcTpyHnpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHHE JIONKH U
orpezenenue e€ rpy30noabEMHOCTH "

52

Pemenue 3agau no tremam: «IlnaBanne
cynoB. BoznyxomiaBanuey,
«/laBneHue TBEPIbIX TEN, JKUIAKOCTEN
M Ta30B»

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas padbora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MomntaocTs. EAMHUTIIBI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM TIPU
noasEmMe 1o Jjectauile"

56

[IpocTeie MmexaHu3MBbl. Peryar.
PaBHOBecue cwil Ha pblyare

57

KonTponpHas pabora 1o Teme
«JlaBieHne TBEPBIX TN, KUJKOCTEU
u ra3oB» / Beepoccuiickas
MpoBepoYHas paboTa

58

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o TeMe «JlaBneHue TBEPIBIX Tel,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe




XKUIKOCTEN 1 ra3oBy» / Beepoccuiickas
MpoBepoYHas paboTa

59

Prruaru B TexHuKe, OBITY ¥ IPUPOJIE.
JlabopaTopHas pabora
«HccrnenoBanue ycnoBuil paBHOBECHS
pbryara»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenne 3agay no teMe «Y ClIOBUS
paBHOBECHUS pblUara

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumuenT monesnoro neiictBust
MexaHu3Mma. JlabopatopHas pabora
«3mepenne KIIJI HakioHHOM
IIOCKOCTH»

0.5

62

Pemrenue 3agau mo teme "Pabota,
MoiHoCcTh, KIT/"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckasi SHEeprusl.
Kunetnueckast ¥ moTEeHI[MAIbHAS
SHEPrus

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMS MEXaHUYECKON
SHEPruu

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

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKCneprUMEeHTalIbHOE OIpee/ieHu e
U3MEHEHUS! KHHETHUECKOH U
NOTEHIMAIBbHOM SHEPTrUuu Mpu
CKaThIBAHHMH TeJIa 10 HAKJIOHHOMN
mjockocTu"

66

Kontponbsnas paborta o reme
«Pabota 1 MOLTHOCTL. DHEPrus»

67

PesepBHbiii ypok. Pabota ¢ Tekctamu

Bbu6moreka [JOK




no teMe "Mexanndeckoe aBrxedue"

https://m.edsoo.ru/ff0adeeb

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o teme "Pabdota. MoOIIHOCTE. 1
Oneprus"
OBLIEE KOJIMYECTBO HACOB I10 63 12

I[TPOTPAMME




8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHO-
1 N 1 bu6moreka [JOK
KMHETUYECKON TEOPUHU U UX OIBITHBIE
p https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1
3 Mogaenu TBEPAOTO, KUJIKOTO U | bubmuorexa [IOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBONCTB TBEPIOTO,
4 KHUJKOT0 ¥ Ta3000pa3HOro COCTOSHUN |
BEII[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYE€CKON TEOpUHn
5 Kpucranaueckue u amopgHsble Tena 1 brbmiorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KaWUIIPHOCTb. | bubmmorexa [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnoBoe paclIMpeHue U cKaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3p TemepaTypsl CO
8 CKOPOCTBIO TEMJIOBOr0 ABUKECHUS 1
YaCTHI]
9 Buytpennsis sHeprus. Croco0Obt | bubmmorexa [IOK
W3MEHEHUS BHYTPEHHEN SJHEPT U1 https://m.edsoo.ru/ff0aSc60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAaHNE TEMJIOBBIX CBOHMCTB

bu6mmoreka [JOK

11
BEIIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "
12 KonunuectBo TenyioTel. Y ienbHas bu6moreka [JOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEII0BOro OajgaHca. bubmmorexa [IOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopnas pabora
14 "UccnemoBaHue SIBIICHUS bubmioreka [IOK
TEII000MeHa MpU CMEIIUBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsuer Bojibl"
Pacuer xonmuecTBa TEMIOTHI,
15 HEO0OXOMMOTO JIJIsl HAarPEBAaHUS TeJla
Y BBIICIISIEMOTO UM TIPU OXJIQXKICHUHT
16 JIabopaTtopHas pabora "OmnpeneneHue bubmmorexa [IOK
yIEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprug TOIMBa. Y AenbHas TEeIIoTa bubmotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE
P bubmioreka [IOK
18 KPUCTAJUIMYECKHUX TE. Y IeJIbHas
https://m.edsoo.ru/ff0a71d2
TENJIOTA MJIaBJICHUS
19 JlabopatopHas padota "OmnpeneneHue bubmmorexa [IOK
yACIbHOM TEMJIOTHI IJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuoreka LIOK
Ucnapenune https://m.edsoo.ru/ff0a740c
21 Kunenue. YaenpHas TemioTa Bbu6moreka [JOK




apooOpa3oBaHus U KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOTo JaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OmnpeneneHue
OTHOCUTEIBHOM BIAKHOCTH BO3yXa"

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

23

Pemenue 3aa4 Ha OIMpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHnMIIBI paOOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JIBurarenb BHyTPEHHETO CropaHus

25

KII[ TennoBoro aBuraress.
TennoBbie ABUTATENN U 3aIIUATA
OKpY’KaIOIIEH CpeJibl

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

26

3aKOH COXpaHEHMS U NMPEeBpaLICHUS
SHEPrUu B TEIJIOBBIX Ipolieccax

27

[ToaroToBKa K KOHTPOJIBHON padboTe
o Teme "TenioBeIe IBJICHUS.
N3meHeHue arperaTHeIX COCTOSHUM
Beniecrna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbsHas pabora 1o Teme
"TeroBEIe ABJICHU. V3MeHeHn e
arperaTHbIX COCTOSIHUM BelnecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpu3auus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccrnenoanue "IaeKTpu3anus
TEeJ UHIYKLIMEH U IIpU
COIPUKOCHOBEHUU"




B3anMopaeiicTBue 3apsKE€HHBIX TEI.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TTOJIE.

1 HanpsbkeHHOCTb 31eKTpUYecKOoro bub6mmoreka LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
3IEKTPUYECKUX MOJIEH
Hocurenu snextpuieckux 3apsaos.

33 OnemeHTapHblil 3apsaa. CTpoeHue
aToMa

34 [IpoBOAHUKY U AMDICKTPUKHU. 3aKOH bubmuorexa [IOK
COXpaHEHUS IEKTPUUECKOrO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pewenne 3a1au Ha npuMeHeHUE bubmotexa [JOK
CBOMCTB IEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUN TOK, YCIIOBUS €r0

36 cyliecTBoBaHMs. MIcTOUHUKI bubmnorexa IIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUUECKOT O TOKA

37 JleiCcTBUS DIEKTPUIECKOr0 TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 3JIEKTPUYECKOTO MOJIsl Ha TPOBOAHUKH 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUM TOK B METAJLIAX, bubmotexa [JOK
JKHUIKOCTAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lelb U € COCTaBHbIE
YacTH
Cuna Toka. Jlabopatopnas pabota

41 "N3mepenne U peryJmpoBaHue CHIIbI 0.5 butmmorexa [IOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTpUYECKOE HAIPSIKEHHUE.
BoabsT™metp. JITabopaTopHas padora

bu6mmoreka [JOK

42 0.5
"U3mepenune u peryivpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsoKeHus"
43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [JOK
VY ienpHOE COMPOTHUBIICHHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabora "3aBUCUMOCTb
44 3JEKTPUYECKOT0 CONIPOTUBIICHUS | bubmuorexa [IOK
IPOBOJHUKA OT €r0 JUIMHBI, IUTOIIAIU https://m.edsoo.ru/ff0aa738
MOTNEPEYHOr0 CEYeHHs U MaTepuana"
3aBUCUMOCTb CHUJIbI TOKA OT
bu6mmnoreka [JOK
45 HanpsbkeHus. 3akoH OmMa i1 ydacTka
https://m.edsoo.ru/ff0aa44a
Lemnu
Jlabopatopnas pabora
"UccnenoBanue 3aBUCUMOCTHU CHJTBI
bu6mmoreka [JOK
46 TOKa, UIYLIEr0 Yepe3 Pe3ncTop, OT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HaIpspKEeHHs Ha pesucrope”
47 [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHHUS IPOBOJIHUKOB
JlaGopaTtopHas pabora "[IpoBepka
43 IIPaBUJIA CJIIOKCHHS HAIPSKEHUH IIPU | bubmorexa LIOK
IIOCIEA0BATEIbHOM COCAUHCHUU ABYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
JlabopaTopnas padora "[IpoBepka
49 MpaBuiia JIJIs CUJIbI TOKA IMTPU 1 bubmoteka [JOK

napajieJIbHOM COCIMHCHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemienne 3a1au Ha npuMeHeHUE

50 3akoHa OMa a3 oro bubmorexa HOK
Ha OMa 11 pa3IndHor
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PaGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmorexa [IOK
Toka. 3akoH [[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabora "OnpeneneHue
52 a00TBI 1 MOIHOCTH DJIIEKTPUUECKOTO bubmorexa OK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUIECKUE [T U TOTPEOUTETH
N bu6mmoreka [JOK
53 ANIEKTPUYECKOW SHEPTHH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikaHue
54 ITocTrossHHBIE MATHUTHI, UX
B3anMMOJICHCTBHE
55 VYpok-uccinenoranue "M3yuenue bubmmorexa [IOK
HoJIeH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHOe 110)1e. MarauTHOE MMoJje
bu6mmoreka [JOK
56 3eMI U €0 3HAYEHHE I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[ToaroToBka Kk KOHTPOJIBHON paboTe
o TeMe "DIEKTPUUYECKUE 3aPSIIbI.
P P bu6moreka [JOK
57 3apspKeHHBIE Tena U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMogeiictBus. [locTOSHHBIN
AIEKTPUYECKUM TOK"
Kontposnbshas pabora o reme
"DnekTpudecKue 3apsbl.
P P Bumotexa IJOK
58 3apsoKeHHBIE Tela U UX

B3auMoaeicTBUs. I1oCcTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas pabora

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTossHHbIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paborta

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnpiT Dpcrena. MarautHoe mose
ANEKTPUUECKOr0 ToOKa MaruutHoe
T0JI€ KaTYILIKUA C TOKOM

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

61

[IpumMeHeHne 2JIeKTPOMAarHUTOB B
texHuke. JlaboparopHas padora
"U3ydyeHue nercTBUS MarHUTHOT O
0JII Ha TTPOBOJIHUK C TOKOM"

0.5

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTATENb TOCTOSHHOT O
ToKa. Mcnonb3oBanue
ANIEKTpOJIBUraTes e B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpyrpoBaHue 1 U3y4eHHe
paboThI BneKTpoaBUraresns"

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

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM MHIYKIUH.
IIpaBuiio Jlenna

64

Onexrporenepatop. Criocoos!
MOJTyYEHUS JIEKTPUICCKOW DHEPTUH.
DJIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPrUu

65

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIEeKTpUYECKUe U




MAarHUTHBIE IBJIeHUT"

KonTponpHas pabora 1o Teme

66 "DJIEeKTpUYEeCKIE U MAarHUTHEIE 1 bubmrorexa IIOK
Tp" https://m.edsoo.ru/ff0acb14
SIBJICHUSA
67 PesepBHbiii ypok. Pabota ¢ Tekcramu | bubmotexa [JOK
o teme "TenoBrle aBienus" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblii ypok. Pabota ¢ Tekctamu |
1o TeMe "MarduTHele aBiieHus"
OBIIEE KOJIMYECTBO YACOB I10 63 145

ITPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
[
‘:;H Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue i[:;:ennﬂ :)lgl()bal;?;?:enbﬂme
padoThI padoThI pecypen

: MexaH4eCcKOe IBHKCHHUE. 1
MarepuanbHas TOUKa

) Cucrema otcuera. OTHOCUTEIIBHOCTh | bubmotexa [JOK
MEXAHHUYECKOI'O JIBHKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMOTTMHENTHOE 1 bubmuorexa [IOK
IBW)KEHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHOMEpPHOE IPAMOIMHEWHOE

4 nBwxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOpPOCTb

5 [IpsimonuHelHOe paBHOYCKOPEHHOE 1 bubmmorexa [IOK
JIBUKCHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOT O

6 PaBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'paduk ckopoctn
JlaGoparopHas pabota "Onpenenenue

7 YCKOpPEHHS Tena Mpu | 1 bubmorexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUHU 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

g CpobonHoe nagerue Tesa. OnbIThI |
lanunes

9 PaBHOMEpHOE ABHMKEHME TTO ] bubmuotexa [JOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ael176




oOpaienus. Jluneitnas u yriioBas

CKOPOCTH
10 I{eHTpOCTpEMUTENBHOE YCKOPEHUE
1 Ilepssiii 3akoH HeroTOHA. BekTop bubmotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHoxelicTByIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. bubmmoreka LIOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha MpUMEHEHWE bubmmorexa [IOK
3aKk0HOB HproTOHa https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocrtu. 3akoH ['yka ngﬁgjﬁ;g&f acca)
16 Pemenne 3aga4 mo teme «Cuia
YIOPYTOCTH»
17 JlaboparopHas pabora «OmpeneneHnue bubmotexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmotexa [JOK
18 Crma Tperis https://m.edsogru/fanﬂ38
19 Pemenue 3amay no Teme «Crita bubmioreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas pabora "Onpenenenue bubmuorexa [IOK
ko3 (ULMeHTa TPEHUS CKOJIbXKeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amay no teme "3akoHbI
21 Hprorona. Cuina ynpyroctu. Cuia bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEHUS
2 Cuita TSDKECTH M 3aKOH BCEMUPHOTO bubmoreka IJOK

TATOTEHHS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koHpepenuus "JBrkeHue Ten

23 BOKPYTI TPaBUTALlHOHHOIO LIEHTpa
(Conneunas cucrema). 'anaktuku"
Pemenue 3agau no teme "Cuna
bubmioreka [IOK
24 TSYKECTH M 3aKOH BCEMUPHOT' O
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
75 [TepBast kocMH4€ecKasi CKOPOCTb. bubmmoreka [IOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOR TOUKH.
AGcomoTHO TBEPIOE TEIIO.
N bu6mmoreka [JOK
26 PaBHOBecue TBEpIOro TENA C
i o https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OChIO BpAILCHHUS.
MowmenT cuitbl. LleHTp TsxecTn
PaBHOBecHe MaTepuanbHOW TOYKH.
AOGcomoTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpaOro TENA C
3aKpEIIEHHON OCBIO BpAILEHHUS.
MowmenT cuinbl. LlenTp TskecTn
)3 Pemenne 3ama4d mo Teme "MomeHT bubmotexa [JOK
cuibl Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIbHOI paboTe Mo
" bubmoteka [JOK
29 TeMe "MexaHndecKkoe JIBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonrtposnpHas pabota o reme
" bubmotexa [JOK
30 MexaHnnyeckoe IBHKEHHE.
. " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
31 Nmnynbce tena. Imnynbe cuiibl. 3akoH bubmmorexa [IOK




COXpaHEHUs UMITyJbCca. YIIPYroe u
HEYIPYro€ B3aUMO/IECTBUE

https://m.edsoo.ru/ffOb07fa

Peienue 3amay no teme "3aKkoH

bu6moreka [JOK

32 COXpaHEHMsI UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepernnus "PeakTuBHOE
JBUYKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanndeckasi paboTa ¥ MOIIIHOCTh bubmorexa [OK
https://m.edsoo.ru/ff0b0ag4
35 PaGoTa CHIIBI TSDKECTH, CHIIBI bubmioreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabora «Onpenenenue
36 paboTHI CHIIBI TPEHHS IPU
pPaBHOMEPHOM JIBUKEHUHU TEJA 110
TOPU30HTAIBHON TOBEPXHOCTH
37 CBs13b SHEpPruu U padboTHI.
[TorenunanbHas sHEprus
13 Kunernueckas sHeprus. Teopema o bu6mmoreka LIOK
KUHETUYECKOU DHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPIUH B
MEXaHUKe
40 JlabopaTopHas pabora «3yueHue bubmmorexa [IOK
3aKOHA COXPAHEHUS SHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebaTempHoe IBHIKCHUE B €0 bubmioreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
47 3aTyxaroiue KoneOaHusl. bubmmorexa [IOK
BreinyxeHHbIe KosieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MatemaTH4ecKkuil U NpyKUHHBIN

MasaATHUKHU




44

Ypok-uccinenoBanue «3aBUCUMOCTb
nepuoa KoneOaHui OT )KEeCTKOCTH
MpY>KUHBI K MacChl Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienne sHepruu npu
MEXaHUYECKUX KOIeOaHUIX

46

JlabopartopHas pabota «Omnpenenenue
Y4acTOTHI ¥ TEpHOAa KoeOaHui
NpPY>KUHHOTO MasITHUKA)

bubmioreka [IOK
https://m.edsoo.ru/ffObl aec

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCUMOCTH TIepHo/ia KoiIeOaHui
rpy3a, MOABEIICHHOT O K HUTH, OT
Macchl Ipy3a»

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MEXaHM4eCKUX BOJH. [IpomosibHbIE U
MONEPEYHbIE BOIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koHpepennus "MexaHudeCcKHe
BOJIHBI B TBEPZIOM TEJIE.
Ceilicmuueckue BOJTHBI"

50

3Byk. Pacnpoctpanenne u oTpakeHue
3ByKa

51

Ypok-uccnenoranue "Habmonenne
3aBUCUMOCTHU BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

Ypok-koHpepenuus "YIIbTpa3ByK U
nH(Pa3BYK B MPUPOJIE U TEXHHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroToBKa K KOHTPOJILHON padboTe 1O

bu6mmoreka [JOK




TeMe "3aKOHBI COXpaHEHUS.
Mexannyeckue Kojie0auus U BOJIHbL"

https://m.edsoo.ru/ff0b25f0

KonrtponpHas pabota o teme

55 "3aKoHbI cOXpaHeHUs. MexaHnuecKue
KosieOaHMs U BOJIHBI"
56 DNIEeKTpOMarHuTHOE ToJIe. bubmuotexa [JOK
ONEeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-kondepennus "lllkana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmotexa [JOK
Hcnonp30BaHue 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOU CBsI31"
Vpok-uccinenoanue "M3yuenue
N bu6moreka [JOK
59 CBOMCTB JIEKTPOMAarHUTHBIX BOJH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBIO MOOHMIJIBHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHue
60 YaCTOTHI U JIJTUHBI AJIEKTPOMATr HUTHOM
BOJTHBI
DNeKTpoMarHuTHasi IpUpo/ia CBeTa.
61 C B N bu6moreka [JOK
KOpOCTb cBeTa. BoHOBBIE CBOMCTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cera. [Ipsmonnnelinoe
bubmioreka [IOK
62 pacmpocTpaHeHHUe CBETa. 3aTMEHHS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemienue 3a1au Ha MpuMeHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa’KEHUsI CBETa
64 [Ipenomnenue ceera. 3akoH bubmotexa [JOK




MMPEJIOMJICHHS CBCTAa

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.

bu6moreka [JOK

65 Hcnonp3oBaHUE MOITHOIO BHYTPEHHETO
yIP https://m.edsoo.ru/ff0b3cSe
OTPaXKEHUS B ONTHYECKUX CBETOBOJIAX
JlaboparopHas paborta "VccnenoBanue
66 3aBUCUMOCTHU YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yTJia aJeHus Ha
rpaHule "Bo3ayx-crexsno""
Ypok-koHbpepenus "Mcmnons3oBaHue
67 MOJTHOTO BHYTPEHHET0 OTPAKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubmuotexa LIOK
68 Jlunzel. OnTHYeckast cuja JIMH3BI 1
https://m.edsoo.ru/ff0b3f2¢c
. bubmotexa [JOK
69 [Toctpoenue n3o0pakeHui B IMH3aX H
https://m.edsoo.ru/ff0b444a
JlabopartopHas pabota "OmnpeneneHue
. bubmmorexa [IOK
70 (OKYCHOTO PaCCTOSIHUS U OTITUYECKOU 1
CHTBI CoBuparomeit 3" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTuaeckue bubmotexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuotexa [JOK
72 ['na3 kak onTuveckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penune”
Pasnosxenue Genoro cBera B CIEKTP.
74 Omnebitel HetoToHA. CrioxxeHue bubmmorexa [IOK

CIEKTpaJIbHBIX LBETOB. [{ucnepcus
CBETa

https://m.edsoo.ru/ff0cOfdc




JlabopaTopnas pabora "OnbITHI 11O
Pa3IoKEHHIO OEJIOro CBETa B CIEKTP U

bu6mmoreka [JOK

7
> BOCPHATHIO LBETA NPCIMETOB HpH 1X https://m.edsoo.ru/ff0cOe2a
HAOIIO/ICHUH Yepe3 [IBETOBIE
¢bunbTpH"
VYpok-nnpaktukym "BonHoBbIE
76 CBOMCTBA CBETA: JUCIIEpPCH,
uHTepdepeHus u nudpaxus”
77 Omnbitel Pe3epdopaa u miianerapuas bubmuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Monens atoma bopa
HcnyckaHue v IOTIIOIIEHNUE CBETA
. bubmotexa [JOK
79 atomoM. KBaHTebl. JIuHeiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "HabmogeHne bubmoteka [JOK
CHEKTPOB UCHyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanoakTUBHOCTB U €€ BUJIBI bubmioreia LIOK
g g https://m.edsoo.ru/ff0c1672
20 Crpoenue aromHoro siapa. Hykionnas bubmotexa [JOK
MO/ EJIb https://m.edsoo.ru/ffOc18ac
23 PaguoakTuBHBIE IPEBPALLICHHUS. bubmmoreka LIOK
N3otormsl https://m.edsoo.ru/ffOclal4
84 Pemienue 3agay mo teMe: bubmoteka [JOK
"PanroakTuBHBIE MpeBpalieHus " https://m.edsoo.ru/ff0c 1b4a
85 [lepuon monypacnana
Vpok-koHpepenuus "Paanoak THBHbIE
P Geperu 8 bu6moreka [JOK
86 U3IIy4€HUsl B IPUPOJIE, MEIUIIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHbie peakuun. 3aKOHBI

87 coxpaHe 3apsAI0BOrO U MaccoBOro bubmioreia LTOK
XPaHEHHUs! 3apsiI0BOro U M BOT
P P https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBs3M aTOMHBIX siiep. CBs3b bubmmorexa [IOK
MAacChl ¥ JHEPIrUuu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau no teme "Snepusie
peakun"

90 Peakuuu cunTesa u neneHus saep. bubmotexa [JOK
Ucrounuku sneprun CoJiHIa v 3BE311 https://m.edsoo.ru/ffOc1e88
VYpok-kondepennus "SAnepuas

01 sHepreTuka. [leiictBus
pPaAOAaKTUBHBIX U3JIYYCHHI HA KUBBIC
OpraHu3Mbl"

[TonroToBKa K KOHTPOJILHOW padboTe 1O

9 Teme "DIeKTPOMarHuTHOE MOJIE. bubmmorexa [IOK
DNeKTpOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie sBiaeHus"

KonTtponsHas paboTa o teme
03 "DneKTpOMarHuTHOE MOJIE.
DNEeKTpOMarHuTHbIE BOJHHBI.
KsanToBbie ssBieHus"
[ToBTOpEHuUE, 0600IICHME.
bu6mnoreka [JOK
94 JlabopaTopHblie pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumopneiictBue ten
[ToBTOpenue, o600uieHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHbIX M Ka4€CTBEHHBIX 3a/]1a4 110
" " https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie MpoIecchl
96 [ToBTOpeHue, 0000IICHE. PenieHue bubmoteka IJOK




pacUeTHBIX ¥ KAYECTBEHHBIX 3aJ1a4 110
teme "KIIJI TemnoBbIx aBurareici”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600uIeHue. Perenne

bu6moreka [JOK
97 pacyeTHbBIX M Ka4€CTBEHHBIX 3a/]1a4 MO 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpenue, 06o0ImIEHHE.
98 JlabopaTopHbie paboOTHI IO KYpC 1 1 bubmorera TIOK
" patop P " Py https://m.edsoo.ru/ff0c2¢c52
CBeTOBBI€ SIBJICHUS
[ToBTOpenue, o6o6menune. Pabora ¢
" bubmotexa [JOK
99 TEKCTaMH 10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, o600ueHue. Pabora ¢
" bubmotexa [JOK
100 tekctamu 1o Teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TeKcTamu 1o Teme "CBeToBbIe 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600uieHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
anepHas ¢uzuxa"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME




IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMPoOBEPSIEMOT0
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NIPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusA

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pas3jinyaTb SABJICHUA 110 OINHUCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bl/ISI/I‘leCKOG SAIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM uucie (pu3nueckue sSBICHHUS B MPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACHATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUECKUX SBICHUN

1.4

ONUCHIBATh HM3yYCHHbIC CBOMCTBA Tel U (u3ndeckue sBICHUS,
UCTIONB3Ysl (U3UYECKUE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPaKTOBaTh (PU3UUECKUI CMBICH HCIOJIB3YEMBIX BEIUYHMH, WX
0003HauEHUS U €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIONIME JAHHYI (U3MUECKYI0 BEIWYUHY C JIpYTUMHU
BEJIMYMHAMH, CTPOUTh TIpaUKM  H3YYEHHBIX  3aBUCHUMOCTEHN

(U3HYECKNX BEJIMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOLECCHI,
WCIIONb3Yysl M3YYEHHbIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBATh €0  MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATDh (PU3WYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
YUClI€e M B KOHTEKCTE CHUTYallUd MPAKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATh TPUYHMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHne W3 1 — 2 IOTWYecKuX IaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PM3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacuéTHbie 3a1auyu B 1 — 2 AeHCTBHUA, UCHONb3Ys 3aKOHBI U




(dhopMyIIBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaIM3a
yCJIoBUA 3aJadyd 3alMCbIBaTb KPATKOC YCIIOBUEC, IIOACTABJIATH
¢u3nyeckne BEMMUYUHBI B (OPMYJIbI U IPOBOAUTH PACUEThI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC IS PEIICHUS 3ajady, OICHUBATh

PEaTMCTUYHOCTD MOTYYEHHON (PU3NUIECKOI BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh TMPH TTOMOIIU
(U3NYECKUX METOJOB, B ONUCAHWUU WCCIENOBAaHUS BBIIEIATH
MpOBEpSIEMOE  MpENnojokeHue  (TUIMOTE3y), pasiuyarb u
WHTEPNPETUPOBATh TOJYUYCHHBIH pE3yJIbTaT, HAXOAUTh OLIMOKU B

X0 € OIIbITa, A€JaTb BBIBOJLI 110 €TI0 PE3yJibTaTaM

1.9

IPOBOANUTH ONBITHI IO HAOJNIOJEHUIO (QU3UYECKUX SIBICHUM WiIn
¢usnyeckux  cBoMcTB  Teln:  (OpPMYyIMpOBaTh  IPOBEpsiEMble
NpPEANOJIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO

O60py,Z[OBaHI/I$I, 3aIIMCbIBATh X0/ OIIbITA U Q)OpMy.]'II/IPOBaTb BBIBOAbI

1.10

BBITIOJIHATh IPSAMBIC M3MEPEHUS C HUCIOJB30BAHUEM aHAJIOTOBBIX W
nu(ppoBBIX TPUOOPOB, 3aNUCHIBATh MOKa3aHHUsS MPUOOPOB C ydETOM

3aJIaHHOW a0COJIIOTHOM TOTPEITHOCTH U3MEPEHUI

NPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTH  OAHOW  (pU3MUECKON
BEJIMYMHBI OT JPYrOM C HCIIOJIb30BAHUEM IMIPSAMBIX HM3MEPEHUH,
y4acTBOBaTh B IIJIAHMPOBAHUHM y4E€OHOTO WCCIIEAOBAHHS, COOMpATH
YCTaHOBKY U BBINOJHATh U3MEPEHUS, CIeNys NMPEAI0KEHHOMY IJIaHy,
¢buKcUpoBaTh pPE3yJbTATHl MOJYYEHHOH 3aBHCHUMOCTH (PU3HUECKUX
BEJIMYUH B BHJIE MPEIJIOKEHHBIX TaOIUI] ¥ TpadUKOB, J€1aTh BHIBOABI

1o pe3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHbIE H3MEpeHHs (PU3MUECKUX BETUYMH, CIEeays
MPEAI0KEHHON MHCTPYKIIMH: MPHU BHITOJHEHUH U3MEPEHHU coOupaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUMCIATH 3HAUYEHHWE HCKOMOM

BCIIMYHHBI

1.13

coOroaTh TpaBWa TEXHUKHA O€30IaCHOCTH TIpH  paboTe ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

VKa3blBaTh NPHHIMIBI JACHCTBHS TNPHOOPOB U TEXHUUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHLUIIBI JEUCTBUS HU3YyYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBIO HMX ONHCAHUA,
UCTONB3ysl 3HAaHMS O CBOWCTBAX  (U3MYECKUX SBICHUH U

HCO6XO)II/IMI)IC (I)I/ISI/I‘IGCKI/IC 3dKOHBI 1 3dKOHOMCPHOCTH




1.15

IPUBOAUTH IMPUMEPHl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MPAKTUYECKOT0 MCIO0JIb30BAHUS (U3NYECKUX 3HAHUMN B MOBCEIHEBHOU
KU3HM 111 o0OecriedeHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
NpuOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U

COOJTIOIEHHU ST HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYIKAIOIIEH cperie

1.16

OCYIIECTBIATh OTOOP MCTOYHMKOB MH(popmanuu B cetu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M NMYTEM CPABHEHMsI PA3JIMYHBIX HCTOYHHKOB
BBIJICIIATE MH(OPMAIMIO, KOTOpasi SBJSETCS NPOTHBOPEUYMBOW MM

MOJKET OBITE H CA0CTOBCPH ot

1.17

UCIOJIb30BaTh npu BBITIOJIHEHU U y4eOHBIX 3alaHui
HAay4YHOINIOMYJSIPHYIO  JUTepaTypy  (u3nueckoro  colepykaHus,
CIpaBOYHbIE MaTepualbl, pecypcel ceTtd VHTepHer, BlaaeTh
npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(GOpMaAIIUU

13 OJIHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HH(popManuu (HU3HIECKOTO
CoiepXaHus, B TOM YHUCJe MyOIUYHO JeNaTh KpaTKue COOOIIEeHHUS O
pe3ynbTaTax NPOEKTOB WM YYEOHBIX HCCIEAOBAaHUN, MPH ITOM
TPAaMOTHO MCHOJb30BaTh H3YyUYEHHBIN MOHATHIHBIN ammapaTt Kypca

(I)I/ISI/IKI/I, COIIPOBOKIATDb BBICTYIIJICHHUEC HpeBeHTaHI/Ieﬁ

1.19

MIPU BBIMOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEI0BaHUI pacipenensiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJIEHHBIMH 3a/la4aMH,
CIIEIUTH 3a BBIIOJHEHUEM ILIAHA JEHCTBHUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TIpYIIIbl, BBICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YYHUTBIBASI MHEHHE

OKPY’KaIOIUX

8 KUIIACC

Kon
NpoBEPsIEMOr0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HUCIIOJIb30BaTh IOHATHUA

1.2

pa3jm4aTh ABJICHUA IO OMUCAHWUIO HX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue sSBICHHUS B MPUPOJE,
IIpU 3TOM NEPEBOAMTH NPAKTUUECKYIO 3a7ady B y4eOHYIO, BBLACIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCTONB3ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHCAHUM TPaBUIBHO
TPaKTOBaThb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYI (PU3MUECKYI0 BEIWYMHY C JIpYTUMHU
BEJIMYMHAMH, CTPOUTh TIpadUKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEJINYNH

1.5

XapaKTepru30BaTh CBOMCTBA TeN, (U3MUECKHE SBJICHUS M TPOIECCHI,
WCIONBb3Yysl W3YyYEHHBIE 3aKOHBI, MHpPU OTOM JaBaThb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa W 3alUCBIBAaTh €0  MaTEeMaTHYECKOe

BBIpAXKCHUE

1.6

OO0BSICHATH (PU3MUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluli MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYUHHO-CJIEACTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHE U3 1
— 2 JIOTMYECKHUX IIIaroB ¢ MOMOIIbI0 1 — 2 M3y4YEeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBJ’IGHI/Iﬁ, (bl/IBI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemath pacyéTHble 3a1ayu B 2 — 3 AEHCTBHUA, UCHOJb3Ys 3aKOHBI U
(dbopMyIIBl, CBSI3BbIBAIONIME (PU3HMUYECKUE BEJIMUMHBI: HA OCHOBE aHaJM3a
YCJIOBHS 3aJ]a4y 3allMCBIBaTh KPAaTKOE YCIOBUE, BBIABIIITE HENOCTATOK
JaHHBIX [JJIs1 pelleHus 3aJauyd, BBIOMPATh 3aKOHBI W  (POPMYJIBI,
HeoOXoAuMble g e€ pelieHusi, IPOBOAUTh pacuéThl U CPaBHUBATH
MOJIYyYCHHOE 3HA4YeHHe (PU3NYECKOW BEIMYUHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIUTHh IMPU MOMOIIU
(U3HYECKIX METOI OB, UCIIOJIb3YsI OMMCAHUE UCCIICIOBAHUS, BBIACISIThH
MPOBEPSAEMOE IMPEANOJIOKEHUE, OLUEHUBATH MPABUIBHOCTDh MOPSIIKA

MPOBEACHUS UCCICAOBAHUA, NCIaTh BBIBOJABL

1.9

MPOBOJUTL OMBITHI O HAOMIOACHUIO (DU3UYCCKUX SBICHUN WU
¢u3nUeckux  CBOMCTB  Ten:  (opMynuMpoBaTh — MpOBEpsieMbIe

NPEANONOXKEHUsl, COOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO




000py10BaHMs, OIMCBIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJHATH IIPSAMBIE M3MEPEHHS C HCIIOJb30BAHUEM AHAJIOIOBBIX
npuOOPOB M TATYMKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YIIbTATHI

M3MEpPEHUH ¢ y4E€TOM 3aJaHHOM a0COTIOTHOM MOTPENIHOCTH

1.11

MPOBOAUTh  HCCIENOBAHWE 3aBUCHMOCTH  OJHOM  (u3MUecKon
BEJIMYMHBI OT JpPYrOod C MCIOJb30BAHUEM MPSAMBIX H3MEPEHUI:
MJJAaHUPOBATh HCCIIENOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHSTH
U3MEpPEHUs, Cleays TNPeAIOKEHHOMY TIUIaHy, (QHUKCHpPOBATh
pe3ynbTaThl MOJYYECHHOW 3aBUCHUMOCTH B BHJIC TaOJUIl U TPadUKOB,

ACIAaTh BBIBOJBI IO PE3YyJibTaTaM UCCICAOBAHUSA

1.12

MMpOBOJAUTH KOCBCHHBIC HN3MCPCHUA (bPISI/I‘IeCKI/IX BCJIMYHNH:
IIaHUPOBATh U3MCPCHHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ciaenysd HPGHHOX(GHHOfI HHCTPYKIUHU, W BBIYHUCIATH 3HAYCHUC

BCIIMYHHBI

1.13

coOyrolaTh NIpaBUJia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepU30BaTh MPHHIMIBI JIEUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHMCTB C OMOPOM Ha HMX ONUCAHUS, HCHONb3YS
3HaHUSI O CBOMCTBax (U3MYECKUX SBICHUA © HEOOXOIUMBIS

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacimo3dHaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
l'IpI/I60pI)I Mo CXeMaM U CXEMATHUYHBIM PHCYHKAM, COCTABJISATH CXCMBbI
QJICKTPUUICCKHX menen c¢ MMOCJICAOBATCIIbHBIM W HApaJUICIIbHBIM
COCOMHCHHUEM 3JICMCHTOB, pasjamn4yas YCJIOBHBIC 0003HaYEHHUST

9JICMCHTOB 3JICKTPUYICCKUX HCHCﬁ

1.16

NPUBOJIUTh HpUMEpbl (HAXOOUTh HWHMOPMAIMIO O MNPHUMEpPaXx)
IIPaKTUYECKOr0 MCHOJIb30BaHUs (PU3NUYECKUX 3HAHUI B M1OBCETHEBHOM
KU3HH s oOecriedueHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 370POBbS U

COOJIIOICHNUSI HOPM DKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH cperie

1.17

OCYIIECTBIATh MOUCK MH(POPMALIUU (PU3UUIECKOTO COJEP>KAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAaHUM M NYyTEM CpaBHEHUS
JOMOJHUTENIBHBIX HCTOYHHKOB BBIJCIATh HH(pOpMAIHMIO, KOTOpas

ABJIIETCS IPOTUBOPEUNBOI MJIM MOKET OBITh HETOCTOBEPHOMN

1.18

UCIOJb30BaTh IpPHU  BBINOJIHEHUH y4E€OHBIX 3aJaHUl Hay4dHO-




MOMYJISIPHYIO JIUTEpPAaTypy (PHU3MUECKOro coaep)KaHusl, CIpaBOYHBIE
MaTtepuasbl, pecypcbl cetu VHTepHer; Biagers IpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMALUU U3 OTHON

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHMS,
0000mas mH}OpMAIUI0 U3 HECKOJBKUX HCTOYHUKOB (HU3HUUECKOTO
ColiepXaHUsl, B TOM YHCIE IyOJMYHO TIPEACTABIATh PE3YIbTATHI
MPOEKTHOM WJIM HCCIENOBATEIbCKOW JIESITEIBHOCTH, IPH HTOM
IrPaMOTHO MCIIOJI30BaTh W3Y4YEHHBIM MOHATHMHBIA ammapar Kypca

(1)I/I?>I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHHUC HpCSGHTaHHeﬁ

IIPU BBINOJHEHUHM Y4€OHBIX NMPOEKTOB U HCCIENOBaHUM (pu3nueckux
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IpYMIE B COOTBETCTBUU C

IIOCTaBJICHHBIMHU 3aJadyaMHM, CJICAWTb 3a BBIIIOJHCHHCM IlJIaHa

1.20 NEUCTBUH M KOPPEKTUPOBAaTb  €ro,  aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJad B JEATEIbHOCTh TPYNIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE€  B3aUMOJCHCTBUE,  MPOSABISAS ~ T'OTOBHOCTH
paspemniaTh KOHMIUKTHI
9 KUITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NPoBepPsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
1.1 HCMOJIb30BaTh U3YUEHHBIE TOHITUS
- pas3nuyaTh SIBJICHUS O ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
' OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
13 OKpY’KalollleM MHpe, B TOM uucie (pu3nueckue SBICHHUS B MPUPOJE,
' MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B y4e€OHYIO, BBIICISATH
CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUN
ONMCHIBAaTh M3YyYEHHBIC CBOWCTBA Tel W (U3WYECKUE SIBICHMUS,
UCTIONB3Ysl  (PU3MYECKHME BEIMYHMHBI, MPH OMUCAHWU TPABHILHO
1.4 TPaKTOBaThb  (U3UYECKHH  CMBICA  HCIOJb3YEMBIX  BEJIMYHH,

0003HaYEHUS U CANHUIBI (l)I/ISI/I‘IeCKI/IX BCJIIMYHNH, HAXOOUTH (l)OpMyJ'II)I,

CBSI3BIBAIOIIME JAHHYK (PU3MYECKYI0 BEJIMYMHY C JAPYTUMU




BEIMYMHAMH, CTPOUTh TIpaduKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEJIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHHUS M IPOIECCHI,
WCIIONb3Yysl W3YYEHHbIE 3aKOHBbI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMYIHpPOBKY 3aKOHAa W 3alUCHIBAaTh €0  MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATH (U3NYECKHe MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTe CHUTyallull MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh TPUUMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4ecKUX MAaroB C MOMOWIBIO 2 — 3 HM3Yy4EHHBIX CBOWCTBA

¢u3nyeckux sABJIEHUHN, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTHU

1.7

pemath pacyéTHble 3a1avyd (ONMHUPAIONIMECS HAa CUCTeMy Hu3 2 — 3
YpaBHEHUH), WCIOJNB3YsS 3aKOHBI M  (OPMYIIbI, CBS3BIBAIOIINC
¢u3nyecKkue BEINMYHMHBI: HA OCHOBE aHajW3a YyCIOBUS 3aJadH
3alMChIBAaTh KPATKOE YCJIOBHE, BBUIBJSTH HEIOCTAOIINE WM
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISl PEIICHUs, MPOBOAUTh PACYEThl U OIICHUBATh PEATMCTUYHOCTH

MOTyYEeHHOT0 3HAUCHUST (PU3NYECKON BETMIUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IpPU IOMOIIU
(U3NIECKUX METOJIOB, MCIONb3YS OMHCAHUE HCCIEAOBAHUS, BBIICIATH
MpOBEPSIEMOE TPEANOI0KEHHUE, OIEHUBATh IPABHIBHOCTh TMOpSAJIKa
MPOBEACHUS] HCCICNOBAHMS, JIeJaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3YIbTAThI Ha6J'IIO,Z[eHPII>i U OIIBITOB

1.9

MNpOBOAWUTL OIIBITBI I1O Ha6J'IIO,Z[eHI/IIO (bHSPI‘IeCKI/IX SIBJICHUN WU
q)HSI/I‘IeCKI/IX CBOMCTB TeJI. CAMOCTOSITEIbHO CO6I/IpaTI> YCTaHOBKY U3
HU30BITOYHOIO Ha60pa O60py,I[OBaHI/I}I, OIIMCBIBATb XOJ OIIbITa U €TI0

pe3yJibTaThl, (GOPMYIUPOBATH BHIBOJIbI

1.10

NPOBOJUTh TMpPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHUid,
onpezeNss CpeaHee 3HAaueHHE H3MepseMoill BelMuuHbBI ((OoKycHOE
paccTostHuEe COOMparoImieil JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEpPUTEILHOTrO MPUoopa)

1.11

IPOBOJUTh HCCIEIOBAHUE 3aBUCHMOCTEH (HU3MUECKUX BEIUYUH C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMI: IIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENTbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl

HOﬂyquHOﬁ 3aBUCUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJIIMYHNH B BHIC Ta6J'II/IIII/I




Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICIOBAHUA

1.12

OPOBOJUTE  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUIAHUPOBATh U3MEPEHHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh WM3MEPEHUs, Cledys MNPENJOKEHHONM WHCTPYKLHH,
BBIYMCIISITh 3HAYCHHE BEIMYMHBI W AHAIM3UPOBATH I1OJIy4YEHHBIE

pe3yJIbTaThl C YYETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHU

1.13

CO6J'IIO)IaTI) nmpaBujia TCXHHUKH 0e3omacHOCTH npu pa60Te C

1ab0paTopHbIM 000PYJOBAHUEM

1.14

pa3uyaTh OCHOBHBIC MPH3HAKH W3YYEHHBIX (PU3MUYECKHX MOIEIEH:
MaTepHalbHas TOYKa, aOCOMOTHO TBEPAOE TENIO0, TOUEUHBIH MCTOUHUK
CBeTa, JIy4, TOHKas JMH3a, IJaHEeTapHas MOJENb aToMa, HYKJIOHHAas

MO/JICJIb aTOMHOT' O sAapa

1.15

XapaKTepu30BaTh MPHUHIMIBI JEWCTBUS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHMCTB C ONOPOM HA MX ONHUCAHUS, HCIIOJIb3YS
3HaHUSI O CBOMCTBAax (DM3MYECKUX SBICHUA H HEOOXOIUMEBIE

¢u3nyecKre 3aKOHOM EPHOCTU

1.16

UCIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3y4CHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX npudbopoB u
TEXHOJIOIMYECKHUX IPOIECCOB MpPU PEUICHUH Y4eOHO-NPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJISl TOCTPOCHUS N300paKeHH B IIIOCKOM

3epKajie U coOuparoiel JIMH3e

1.17

MPUBOAUTHL TMPUMEPhl  (HAXOAUTh HWHOOPMAIIMIO O TpUMEpPax)
MPAKTUYECKOT0 MCIOJIb30BaHUS (PU3NUYECKUX 3HAHUI B MOBCEIHEBHON
KU3HM 111 oOecriedeHust O€30MacCHOCTH TIpU  OOpalleHuu ¢
npudoOpamMu U TEXHUYECKUMH YCTPONHCTBAMH, COXPaHEHUS 3JOPOBbS U

COOJIIOJIEHNUSI HOPM 3KOJIOTHYECKOT0 [TOBEICHUS B OKpY Kalollel cpene

1.18

OCYIIECTBIIATH MOUCK HH(MOpMAIUK PU3NUECKOTO CONCPKAHUS B CETH
WNutepner, camocroaTenbHO (QOpMymupyst TOWMCKOBBIA  3ampoc,
HAaXOJWTh IYTU  ONPEAEIEHUS  JOCTOBEPHOCTH  IOJY4YEHHOH
nH(pOpMAIIMU HAa OCHOBE HMMEIOIIMXCS 3HAHUU U JOMOJHHUTEIHHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MpPHU  BBINOJHEHUU Y4E€OHBIX 3aJaHUil  Hay4dHO-
HOMYJISIPHYIO JIUTEpaTypy (HU3UYECKOro COAEp)KaHHs, CIpPaBOYHBIC
Marepuainsl, pecypcbl ceru MHTepHer; Buagers IpuéMaMu

KOHCIEKTUPOBAHMS TEKCTa, MpeoOdpa3oBaHust HHPOPMALUU U3 OJHOU




3HAKOBOW CHCTEMBI B JPYT'YIO

1.20

co3aBaTh COOCTBCHHBIC IHCHbMEHHBIC W YCTHBIC COOOINCHHS Ha
OCHOBE HH(OpPMAIMA W3 HECKOJIbKUX MCTOYHHUKOB (DU3HUECKOTO
CojiepXaHusl, MyOJIMYHO IMPEACTABIATh PE3YIbTaThl MPOCKTHON HIIU
UCCIICZIOBATENILCKOM ~ JIEATEIBHOCTH, MPH  ITOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro paszena
(GU3MKH W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEeH ¢ y4ETOM

0COOEHHOCTEN ayIUTOPUHU CBEPCTHUKOB

1.21

MIpYU BBIMOJHEHUH Y4eOHBIX MPOEKTOB M HCCIENOBaHUI (PU3MUecKuX
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  3aJladyaMH, CIECIUTHh 33 BBIIOJHECHHEM ILIaHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro, aJEeKBAaTHO  OLICHMBATh
COOCTBEHHBII BKJIaJ B JACATEIBHOCTb TIpYIIBI, BBICTPAaUBAThH
KOMMYHHUKaTUBHO€  B3aUMOJACWUCTBHE,  IPOSABIAS  TI'OTOBHOCTH

paspemaTh KOH(IUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KJIACC

Kon
pa3geia

Kon

JJIEMCECHTA

IIpoBepsiemMble 3jIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B IIO3HAHWUM OKPYXXAIOIIEIO MUPA

1.1

®uszuka — Hayka O Ipupoje. SBIeHUS NPUPOIBL.
@usnueckue SBICHMUSA: MEXaHHYECKHE, TEILIOBBIE,

QJICKTPUYICCKHUEC, MAIHUTHBLIC, CBETOBLIC, 3BYKOBBIC

1.2

dusnueckue BeMUMUMHBL.  M3MepeHue  (U3NYECKUX
BenuunH.  Ousnueckue  npubopel.  [lorpemHocTs

nu3MepeHui. MexayHapoaHasi CHCTeMa SIMHHUII

1.3

EctecTBeHHOHaY4YHBI METOA MO3HAHUS: HAOIIO/EHUE,
[IOCTAHOBKA HAy4YHOI'0 BOIIPOCA, BBIABM)KEHUE THIIOTES,
SKCIIEPUMEHT [0 IPOBEpPKE TUIOTe3, OObICHEHHE

HaOJIFO1aEMOr 0 SIBJIECHUS

1.4

Onucanne GU3NUECKUX SIBICHUHN C TOMOIIBIO MOIeNei

L.5

[IpakTueckue padoTHI:

###Par#H#113Mepenne paccTOSHUN.
###Par##H13mepenne o0bEMa KUIKOCTH M TBEPAOIO
Tea.

###Par##H#OnpeneneHue pasmepoB MajbIX TeJl.
###Par###lI3MepeHnre  TemrmepaTypbl TP [TOMOIIA

KHUAKOCTHOI'O TCPMOMCETPA U IaTYHMKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHMU BEIIIECTBA

2.1

###Par##H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmBITBI,  JOKa3bIBAIOIIME  JIUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

###Par### ] Bokenne  vactuiy  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHSI YacTHI[ C  TEMIIEpaTypoi.

BpoyHoBckoe nBuxenue, nud dysus

23

B3aHMOHeﬁCTBHe JacCTUll BECCTBA: IPUTHKCHUC U

OTTAJIKUBAHUC




###Par##H# ArperaTHple COCTOSIHMSI BEILECTBA: CTPOECHUE

ra3oB, XUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) TEll.

2.4 B3anMocBsA3p MEXIy CBOWCTBAMH BELIECTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX UM UX aTOMHO-MOJEKYJSPHBIM
CTPOECHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTueckue paboTHI:
###Par###OneHka guaMeTpa aToMa METOJOM PSZIoB (C
ucrnosb3oBanueM (ororpaduii).

2.6 ###Par###OnbIiTel MO0 HAOMIOJEHMIO  TEIJIOBOIO

paciiupeHus razos.
###Par###OnbITel 10 OOHApYXKEHHIO JEHCTBUS  CHII

MOJICKYJEAPHOI'O IIPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEMCTBUE TEJ

31 MexaHnuueckoe JIBUYKEHHUE. PaBHOMEpHOE 51
' HEpaBHOMEPHOE JIBUKEHUE
###Par#H##CKopoCTb. Cpenusis CKOpPOCTb pu
3.2 HEPABHOMEPHOM JABMXKEHUU. Pacuér mytm m BpemeHH
JIBKEHUS
SBnenue mHepuuu. 3aKoH MHepuuH. B3aumoneiictBue
33 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH ABM)KECHHUS Tell
Macca kak Mepa HHEpTHOCTH TeJla
34 ###Par##H# ] lnotHocts BemiectBa. CBsA3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00bEMa BEIlecTBa
3.5 Cuna Kak XapakTepuCcTHKa B3aUMOJEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOIIBIO TUHAMOMETpA
37 ###Par#H#SlBnenue TiaroreHus u cuia Tskectd. Cuna
' TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJNBXKEHUS U TPEHUE IOKOS.
' TpeHue B Ipupoe U TEXHUKE
3.9 ###Par###Cnoxenue CuJ, HaIpaBICHHBIX MO OJHOMN
' npssMoid. PaBHonencTByro1mast cui
3.10 [IpakTueckue paboTHI:




OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUIKCHMUS
(mapuka B OKMJIKOCTH, MOJEIH  3JIEKTPUUYECKOro
aBroMoOuss W Tak janee). OrmpeneneHue cpenHen
CKOPOCTH CKOJBXEHHMs Opycka WM ILIapuKka II0
HAaKJIOHHOW  1Iockoctd. OmpezneneHne  IUIOTHOCTH
TBEPIOrO Tela. OnbIThl, JEMOH CTPUPYIOIINE
3aBUCUMOCTb pacTshkeHHs (aedopmanuu) mpyXUHbBl OT
Npuio)KeHHOW  cuiibl.  OMBITBL,  JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHUJIBI TPEHHS CKOJIbXKEHHSI OT Beca Teja U

XapaKkTepa COMpPUKACAIOIUXCsI TIOBEPXHOCTEN

duznueckue SBICHUS B ImpupoJec: NpuMepbl IBUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSIMHU B JKUBOM U HEXUBOW MPUPOJIE,
JICICTBHE CUJIBI TPEHUSI B IPUPOJIEC U TEXHUKE
3.12 TexHuueckue yCcTpoiicTBa: TMHAMOMETP, MOAMIUITHUKA
JABJIEHUE TBEPJBIX TEJIL, )KUJKOCTEN U TA30B
41 HaBnenue TtBEpAoro tena. CrnocoObl YMEHBLIECHUS U
. YBEJIMYCHUS IABJICHUS
12 JlaBneHue ra3za. 3aBUCHMOCTD JIaBJICHHSI Ta3a OT 00bEMa,
. TeMIIepaTypbl
43 [lepenaua naBieHust TBEPABIMU TEJIAMU, KUJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTh  JaBJI€HUS JKUJKOCTH OT TJIyOWHBI.
4.4 IMuppocratnueckuii napagokc. CooOImaOIIMecs: COCYIbI.
I'unpaBnnyeckre MeXaHU3MBI
Atmocdepa 3emin u atMmocpepHoe naBiaeHue. [IpuanHs
45 CYILIECTBOBAHUS BO3AYIIHOW 000y10uku 3emian. OnbIT
' Toppuuenmu. 3aBUCUMOCTh aTMOC(EPHOr0 NaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
L6 N3mepenne atMmochepHoro mamieHus. IIpubGopsl as
' M3MEpEeHHsI aTMOC(HEPHOTO TaBIICHUS
JleiicTBME JKMIOKOCTM M Tra3a Ha MOIPYKEHHOE B HUX
4.7 Teno. BelTankuBaronias (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue




4.9

[IpakTueckue paboTHI:

UccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT
00béMa MOrpyXEHHOM B KHUJAKOCTh YacTH Tela.
OrnpeneneHre BITAJKUBAIOIICH CHIIBI, ICUCTBYIOIIEH HA
TEN0, TOrpyxkEHHOe B  XKUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH
Ha TEJIO B JKHUJAKOCTH, OT Macchl Tema. OTBITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOLICH
CHJIBI, JICUCTBYIOIICH Ha TEJNO B KHUIAKOCTH, OT 00BEMa
MOrPYKEHHOW B MKUJKOCTh YacCTH TeJa U OT IJIOTHOCTH
KUJIKOCTH. KoncrpyupoBanue apeomerpa WU
KOHCTPYMPOBAHUE  JIOAKM W OIpeleseHue  eé

Ipy30MoAbEMHOCTH

4.10

dusnyeckue  ABJEHUS B NPUPOAE: BJIMSIHUE
aTMOC(EPHOT 0 JaBIECHUS HA KUBOH OpraHU3M, IIJIAaBAHUE

pBIO

4.11

Texnuueckue ycTpoiicTBa: cooOuamomecs COCybl,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYCCKHIA TIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBO Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPI'A

5.1 Mexanunueckast pabora
5.2 MexaHn4ueckass MOIIHOCTb
s3 [IpocTbie MeXaHWU3MBL:  pblYar, OJIOK, HaKJIOHHAs
' mockocTh. [IpaBuiio paBHOBeCHS pbryara
54 [IpumeHeHue mpaBuia paBHOBECHUS pbluara K OJIOKY
«3omoroe  mpaBwiao»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOI0 JEeNUCTBUS MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [TorenunanbHas SHEPrUU TeJa, MOAHATOrO Haa 3eMJIEH
5.7 Kunernueckas sneprus
53 [Tonmnass MexaHwveckass SHEprus. 3aKOH HM3MEHEHUS M
. COXpaHEHHSI MEXaHUYECKON SJHEPruun
59 [IpakTueckue paboTHI:




###Par##H#Onpenenenrie  paboTbl CUJBI TPEHHUsS IpU
PaBHOMEPHOM JBMKEHUM TeJla II0 TOPU30HTAIBHON
nosepxHoctu. MccienoBanue yCIOBUM  paBHOBECHS
peiuara. HMsamepenne KIIJ[ HakI0OHHOM TMJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpAHEHUSI MEXAHUYECKOW dHEPTUH

dusnueckne SBICHUS B nmpupoaec: pblyaru B TCIIC

5.10
4eNoBeKa
TexHuyeckrue yCTPOWCTBA: pblyar, IOABWXXHBIA U
5.11 HEMOJBMKHBIA OJIOKH, HAKJIOHHAS MJIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Koxn
IIpoBepsieMble 3J1IeMeHTBI COEePKAHHSA
paszaena 3JIEeMEHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUH CTPOEHMS BemiectBa. Macca U pasMmepsl
. MojieKysd.  OnbIThl, MOATBEPKJIAIOIIME  OCHOBHBIE
MIOJIO’KEHUS MOJIEKYJIAPHOKMHETUYECKOM Teopun
Mogenn  TBEpAOro, IKHIKOIO W  Tra3z000pa3HOro
6.2 cocTosiHMM BemiecTtBa. Kpucrammueckue n amop@Hbie
Tena
OObscHEHNE CBOWCTB ra3oB, KUJIKOCTEH M TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKCHHH MOJIEKYJIIPHOKUHETUYECKON
TEOpUU
6.4 CMauyuBaHue U KaWJUIIPHBIE SBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temnepatypa. CBsi3b TeMIEpaTypbl €O CKOPOCTBIO
. TEMJIOBOTO JIBMKEHUS YaCTHI]
67 BuyTtpennss sHeprus. CriocoObl U3MEHEHUs! BHYTPEHHEH
. SHEPruu: TeIonepeaaya u copepiuieHre padoTsl
6.8 Buapl Termonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS,




HU3JIy4YCHUC

KomnuectBO  TEIUIOTEHL. VnanenoHags  TEILIOEMKOCTH

6.9
BEIIECTBA
TemsooOMEH ¥ TEIJOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOro OajaHca
611 [InaBrneHue U oTBEpAEBaHNE KPUCTAIIMYECKUX BEIIECTB.
' VY aenpHas TEMIOTA MJIABJIECHUS
[TapooOpa3oBanne W  KoHAeHcauusa. Vcmapenwue.
612 Kunenne. VYpaenbHas Temnota  mapooOpa3oBaHUS.
. 3aBUCHMOCTb TEMIIEPAaTypbl KMIIEHUSI OT aTMOC(EpPHOro
JlaBJICHUS
6.13 BrnaxxHocTs Bo3nyxa
6.14 DHeprus TOILIMBA. Y JeNbHAs TEIUIOTa CropaHus
[Mpunmuner  pabGoter  TeroBbix — nBurareneit  KITJ]
6.15 TEIJIOBOro JBHUrarens. TensoBble JBUraTeld W 3alluTa
OKPYXaroIle cpesibl
3aKOH COXpaHEHHUs U MPEeBpalleHUs SHEPTUU B TEILIOBBIX
6.16
nporeccax
[TpakTyeckue paboTHI:
#H##Par##H#OnbITel 10 OOHAPYXKEHHIO JEHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS.
###Par###OnbpITBl 110  BBIPAIMBAHUIO  KPUCTAJIJIOB
IIOBAPEHHOMN COJIM MJIM caxapa.
##H##Par###OnbITel o HAOMIOJNEHUI0  TEMJIOBOro
617 paclIMpeHus ra3oB, KUAKOCTEN U TBEPABIX TeEI.

###Par#H##OnpenencHue AaBjaeHUs BO3AyXa B OallJloHE
HINpULA.

#H##Par###OnbITbl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTD
JABJICHUSI BO3MlyXa OT €ro o0bh&éMa W HaArpeBaHUs WIH
OXJIQXKJICHHUSL.

###PartH#1 [poBepka TUNOTE3bl JTMHEWHON 3aBUCHUMOCTH

JJINHBI CTOJIONKA KNIKOCTH B TepMOMe’TqueCKOﬁ




TpyOKE OT TEMIIEPaTYPHI.

###Par###HalOmonenue M3MEHEHUS BHYTpEHHEHN
SHEPrUU Tella B pe3yjbTaTe TeIvionepenadyu u padoThl
BHEIIHHUX CHJI.

###Par###lccnenoBanue sBJICHHUS TEMJI0OOMEHa TIPH
CMENIMBAHUM XOJIOJHOU U TOpsSUEil BOJIBI.
###Par###Onpenenenue KOJINYECTBa TETIOTHI,
MOJIYYCHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METaJUTMYECKUM LIUITUHIPOM.

###Par###Onpeneneaue  yAenbHOM — TEMIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue nporecca ucnapeHus.
###Par###OnpeneneHue  OTHOCUTENbHOM  BIAXKHOCTH
BO3/TyXa.

###Par###Onpenenenyue yaelbHON TEIJIOTHI TUIaBICHUS

JIpJA.

6.18

dusznyeckue SBICHUS B IMPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHWE W KamWUIpHBIE SIBJICHUS B TPUPOJE,
KpHUCTaJUIbl B Mpupoae, uznydenue CosHia, 3amep3aHue
BO/I0EMOB, MOPCKHUE OpuU3bl; 00pa3oBaHuE POCHL, TyMaHa,

HWHes, CHera.

6.19

TexHuyeckre yCTpOWCTBA:  KamWUISAPBI, MPUMEPHI
MCIOJIb30BAaHUS KPHUCTAIJIOB, XUAKOCTHBIM TEPMOMETD,
JATYMK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, TCHUXPOMETp, MapoBas TypOuHa,

JABUI'aTCJ/Ib BHYTPCHHCT O CIrOPAaHH.

SJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHNA

7.1 DunekTpu3anus Tei. J[Ba pona 3JIEKTPUYECKUX 3aps10B
Bs3aumoneiictBue 3apsokeHHbIX Ten.  3akoH Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aUMOICUCTBUS 3apSKEHHBIX TNl OT
BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEX]TY TEIaMH )

73 Onexrpuueckoe nojue. HanpsxEHHOCTh JIEKTPUUIECKOTO

nosist. [IpuHOun cynepnosuuuu 3JI€KTPUYECKUX I1OJIEH




(Ha KAYECTBEHHOM YPOBHE)

Hocurenmn sieKTpUYecKuX 3apsioB. JIeMEHTapHbIN

7.4 anekTpuueckuit 3apsa. Ctpoenue atoma. [IpoBonHukU U

JUDIIEKTPUKU
7.5 3aKO0H COXpaHEHMS JIEKTPUUECKOr 0 3apsiia

ONEeKTpUYeCKnd  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6

AJIEKTPUYECKOI0 TOKA. VICTOUHHMKH MMOCTOSHHOTO TOKa

[enictBus DJIEKTPUYECKOrO TOKa (TemoBoe,
7.7 XMMHMUYECKOE, MAarHuUTHOE). OJIEKTPUYECKMH TOK B

KUAKOCTSX U razax

Onexrpuueckas menb. Cuia Toka. ODJIEKTPUUYECKOE
7.8

HanpsoKeHHe

ConpoTtuBieHue I POBOJHHKA. VYnenbHoe
7.9

COIIPOTUBJICHHE BEIECTBA
7.10 3akon Oma 11 ydacTKa L enu

[TocnenoBarenbHOe W THapauleIbHOE  COEAMHEHUE
7.11

IIPOBO/IHUKOB

PaGoTa W MOIIHOCTH JJIGKTPHYECKOTO TOKA. 3aKOH
7.12

Jxoyns — Jlenna

DneKTpUYecKue Menu W TOTPEOUTENH 3IEKTPUUYECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbikaHue

ITocrosiHHble MarHuThL. B3anMonelicTBuE INOCTOSHHBIX
7.14

MarHuToB

MaruutHoe mnose. MaruutHoe mnone 3eMJIM U €ro
7.15

3Ha4Y€HME 1JI XKU3HU Ha 3emIe

OmnbIT Dpcrena. MarHuTHOE MOJIE€ JIEKTPUUECKOTO TOKA.
7.16

ITpruMeHeHuE 2J1IEKTPOMAarHUTOB B TEXHUKE

JlelicTBUE MarHMTHOIO IMOJII HA IIPOBOJHHUK C TOKOM.

OneKTpoABUraTeNb MOCTOSIHHOTO TOKa. lcronb3oBaHue
7.17

AIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe
7.18 Onbeitel @apaned.  SIBieHHe  3JIEKTPOMArHUTHOU




naaykunu. [Ipasuno Jlenna

DIEeKTpOreHepaTop. Crioco0sr MOy eHUS
7.19 AIEKTPUYECKOU SHEPIuu. DNeKTpoCTaHUMU  Ha

BO300HOBJISIEMBIX HCTOUHHUKAX JHEPIHH

[TpakTrueckue pabOTHI:

OnBITH 110 HAOTIOACHUIO AIEKTPU3ANNUN TET UHAYKIHEH

Y TIPU CONTPUKOCHOBEHUH.

UccnenoBanue pAeWCTBHUS 3JIEKTPUUECKOTO TIONS Ha

MPOBOJTHUKH U JTUJICKTPHUKHU.

COopka u mpoBepka pabOThl 3JIEKTPUUECKOW LEeNu

MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryanupoBaHHUe CUJIbI TOKA.

N3mepenne u peryanpoBaHue HAPSHKECHUS.

HccnenoBanme 3aBUCKIMOCTH CHIIBI TOKA, HAYIIETO 4epes3

pPE3UCTOpP, OT CONPOTUBIICHUSI PE3UCTOPA U HANPSKEHUS

Ha PEe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh

AIEKTPUUECKOTO COIMPOTUBIICHUS TMPOBOJAHUKA OT €ro
7.20 JUTMHBI, TJIOIIAIN TIOMIEPEUYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSDKCHUW — NIpU
MOCTICIOBATEIbHOM ~ COCIMHEHHH JBYX PE3HUCTOPOB.
ITpoBepka mpaBuia [Uisl CUJbI TOKA IIPU NapajuleIbHOM
COeIMHEHUM  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUYECKOI0 TOKA, UAYLIEr0 Yepe3 pe3UucTop.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BbIIEIsIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKa, UAYLIEro 4epe3 JIAMIIOYKY, OT HalpsDKEHUS
Ha Hell. Onpenenenue KII/[ HarpeBatens. MccnenoBanue
MarHMTHOIO B3aUMOJAEHCTBUSI IMOCTOSIHHBIX MarHHUTOB.
W3ydeHne MarHuTHOr O TO0JIsl TOCTOSIHHBIX MarHUTOB IIpU
ux oObemuHeHWHW W pasneneHuu. lccnemoBanue
JEMCTBUSI JIEKTPUUECKOI0 TOKa Ha MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIHC 3aBUCUMOCTD CHJIBI




B3aMMOJEHUCTBUS KATyLIKX C TOKOM U MarHuTa OT CHUJIbI
TOKa W HalpaBJICHUs TOKa B KaTylike. HM3ydyeHue

I[Gf/iCTBPIfI MAardiMTHOIO IOJid Ha MNPOBOJHHUK C TOKOM.

KoucrpyupoBanue u M3y4YeHHE paboThI
BIIEKTPOIBUTATEIIS. HN3mepenue KIIJI
3JIEKTPOABUT ATEHHOMN YCTAHOBKH. OnbITHI no

HCCIICAOBAHHNIO SABJICHUSA 3HeKTpOMaFHHTHOﬁ HHAYKIOWUUA:
HCCIICAOBAHHUC W3MEHEHUM 3HAueHUs U HaIpaBJICHUSA

HHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SABICHUS B MPHUPOJE: DIEKTPUUECKUE
ABJICHUsI B aTMocdepe, DJIEKTPUYECTBO  HKHMBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOIOCOB,
POJIb MAarHUTHOTO MOJIS IS KU3HU Ha 3emiie, MOJSIpHOE

CHUAHHUC

7.22

TexHuueckue yCTPONUCTBA: 3JIEKTPOCKOI, aMIEepMETP,
BOJIbTMETP, PEOCTAT, CUETUHUK DIIEKTPUUECKOM SHEPruH,
AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,  HarpeBaTelbHbIE
AIIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUYECKHE
NpPEeOXPAHUTENM, BJIEKTPOMATHUT, 3JIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, ICHEPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kop siiemenra [IpoBepsiemble 271€MEHThI COAEPIKAHUS
pazzaena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBH)KeHHE. MarepuaibHas — TOYKa.
51 Cucrema otcuéra
g 8.2 OTHOCUTENIBHOCTh MEXaHUYECKOI' O IBUKECHUS
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKECHIE
###Par###HepaBHOMEepHOE MPAMOJIUHEHHOE JIBUKECHHE.
8.4 CpenHas ¥  MIHOBEHHas CKOpOCTb Tela IpHU

HCPAaBHOMCPHOM IBUXXCHUU




Yckopenue. PaBHOYyCKOpEeHHOE IPSAMOJIMHENHOE

8.5
JBIDKEHUE
8.6 ###Par#t##CBooOonnoe nagenne. OnblTel [ anuiaes
###Par###PaBHOMEpHOE [IBIDKEHHE 10 OKPYXHOCTH.
8.7 [lepuox u wactota oOpamieHusi. JluHeiHass M yrioBas
ckopocTtu. L{eHTpocTpeMuTenbHOE yCKOPEHHE
8.8 Ilepssiit 3akoH HbproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperunii 3akoH HproToHa
8.11 H#HPar#H#1 [puHIMT CyTIeprnoO3ULIMY CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHus: cuja TPEHUS CKOJIbXKEHUS,
513 CHJIa TPEHUS MOKOs, IPYyTrUe BUAbI TPEHUS
###Par###Cuna TSDKECTH ©W  3aKOH  BCEMHPHOTO
.14 TATOTEHHS. Y CKOpeHHe CBOOOIHOrO MaJAeHuUs
JBwxenue nnaner  Bokpyr  Cosnma.  IlepBas
815 KocMHUecKas ckopocTb. HeBecoMoCTh U Ieperpysku
PaBHOBecue MaTepraibHOM TOUKU. AOCOIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPIOro Tesla C 3aKPErIEHHOM
817 OChI0 BpanieHus. MoMeHT cuitbl. LleHTp TskxecTn
8.18 Nmnynsc tena. U3menenue umnyinbsca. IMITynbsc Cuitb
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #H##HPar###PeakTUBHOE OBIKEHIE
8.21 Mexanun4deckasi paboTa ¥ MOIIIHOCTh
PaGora cun Tsxectu, ympyroctd, TpeHus. CBA3b
822 SHEPruu U paboThbl
[lorenuuanbHas SHepruss Tejna, MOAHITOrO  Haj
823 MOBEPXHOCTBIO 3EMJIN
8.24 [ToreHunanbHast SHEPrus CKaTOU MPYKUHBI
###Par###Kunetnueckass ~ sHeprusi.  Teopema o
525 KMHETUYE€CKON DHEPIrUH
8.26 ###Par###3aKoH cCoXpaHEeHHs] MEXaHUYECKON YHEPIUH




8.27

[IpakTueckue paboTHI:

Ompenenenne cpemHel CKOPOCTH CKOJNBXEHHsSI Opycka
WIM JBWKEHHs IIapuKa IO HAKJIOHHOW IJIOCKOCTH.
Omnpeznenenue ycKOpeHHUs Tella IIPH PaBHOYCKOPEHHOM
JBUKEHUU 11O HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBHUKEHUH 0e3 HayaJlbHOW CKOPOCTH.
[IpoBepka THUIMOTE3Bl: €CIM TpPU PABHOYCKOPEHHOM
JIBUKEHUHU 0e3 HaudaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME
MIPOMEXYTKH BPEMEHU OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIb)KEHMUS
OT cCuibl HOPMaJIbHOrO JaBieHus. OnpenencHue
ko3(durnenta TpeHus ckoiamkeHus. OrnpeneneHue
KECTKOCTH NpyKuHbL. OmnpeneneHue pabdOThl  CUIIBI
TPEHUST TpH PABHOMEPHOM JBMXKEHMM Teja IO
TrOPU3OHTAIBHON HoOBepXxHOCTU. OmpeneneHue padoOThI
CUIBl  yOpyroctTd  mpu  NogbEéME  Ipy3a €
UCIOJBb30BAHUEM  HENOJABMKHOTO U IOABUKHOIO

OJIOKOB

8.28

dusnyeckue SBJICHUS B IMpUpoAC: MPUJIMBLI U OTIIUBBI,
JABMXXCHUC IIJIaHCT CoJiHeYHOM CUCTCMbI, PCAKTUBHOC

ABUIKCHUC JXUBBIX OPraHU3MOB

8.29

Texunueckue YCTpOﬁCTBai CIILIOMETD, JaTYUKH

IMOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHMYECKHNE KOJIEBAHNM A 1 BOJIHBI

KonebartensHoe JBHKXCHUC. OcHOBHEBIE XapaKTCPpHUCTUKHU

o1 KoJIe0aHMil: mepruos, 4acToTa, aMIUIUTyJa
903 MaremaTudeckuii U IIPYKUHHBIN MasITHUKHU.
. IIpeBpalenue sHEpPruu Npu KojuedaTeIbHOM JIBUKEHUU
93 3aryxatomue KosneOaHus. BpIHyXIeHHble KoyeOaHUs.
' Pe3onanc
Mexanundeckue BoiHbL. CBOWCTBA MEXAHMYECKUX BOJIH.
9.4 [IpononbHble M MOnepedHsle BOJHBL. [[MHA BOJMHBI U

CKOpOCTbH €€ pacrpocTpaHeHHs. MexaHuyecKue BOJIHEI B




TBEPJIOM TeJI€, CENCMUYECKHE BOIHBI

9.5 3Byk. ['poMKOCTb U BhICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nu¢pa3Byk 1 yabTpa3ByK
[IpakTueckue paboTHI:
Omnpenenenue 4acTOoThl W IepHoja  KoJiebaHMi
MaTeMaTUYECKOr0 MasiTHUKA.
Onpenenenne 4yacTOoThl W Iepuoja  KoJieOaHMM
MPYXUHHOT O MasiTHUKA
07 HccrnenoBanne 3aBHCHMOCTH —IepUoOJa  KOJICOAHMIA
. NOJBEIIEHHOIO K HUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCHUMOCTH Iepuoja  KoJieOaHH
OPYKMHHOTO MasiTHUKa OT Maccel TIpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja Kose0aHui rpys3a,
MOJIBELLICHHOI'O0 K HUTH, OT MAcChl I'py3a U >KECTKOCTHU
NpYXUHBI. MI3MepeHue yckopeHus: CBOOOIHOTO MaJIeHus
@dusnueckue SIBICHUS B MPUPOE: BOCIPUATUE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
LlyHaMH, 3X0
0.9 TexHnueckne yCTpOWCTBAa: 3XOJIOT, HCIOJb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE N QJIEKTPOMAT'HUTHBIE BOJIHbI

DNEKTPOMArHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBHIX BOJIH

10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH

103 DneKkTpoMarHuTHasi npupona cera. CKOpoOCTh CBeTa.

' BomnHoBEIE CBOMCTBA CBETA

[IpakTnyeckue padOTHI:

10.4 N3ydeHne CBOWMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIEI0 MOOUITLHOTO TesedoHa
dusnueckre SABJICHUS B TMPUPOJE: OHOJOTHYECKOE

10.5 JIeHCTBUE BUJIMMOTO, yIbTPaUOIETOBOTO u
PEHTIE€HOBCKOT0 U3JTy4YeHU I

10.6 TexHnueckue yYCTpOMCTBA: UCIIOJIb30BAHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOI CBSI3H




11

CBETOBBIE ABJIEHHWA

11.1 JlyueBas Mmonenb cBeTa. McTouHuKHM cBETa
11.2 [IpsimonnHelHOE pacnpocTpaHEHUE CBETA
113 Ortpaxenue ceta. [Inockoe 3epkano. 3aKOH OTpaKeHUS
. CBeTa
114 [Ipenomnenne cBeTa. 3aKOH MPETOMJEHHUS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETA
11.5 JIunza. Xon srydeil B TuH3€E
116 OnTuueckas cucrema Qoroamnnapata, MHKpPOCKOna Hu
' TeJEeCKona
117 I'ma3 kak onruueckas cucrema. biaumzopykocts u
' JIaJIbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B crekTp. OnbiTel Hpl0TOHA.
' CrnoxxeHue CcrieKTpaJibHbIX LIBETOB. J(ucnepcus ceeta
[IpakTraeckue padoTHI:
###Par#ccnenoBanne 3aBUCHMOCTH yria
OTpa)kE€HUsI CBETOBOI'O Jy4a OT yIJia aJeHUs.
###Par##H#I3yuenrie  XapakTepUCTUK  H300pa)KeHUs
MpeaMeTa B IIIOCKOM 3epKaje.
###HPar###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOI'O Jyda OT yrja MaJeHus Ha
119 TPaHUIIE «BO3YX — CTEKIION.
' ###Par##Hlonyuenne  n300pakeHUl C  TOMOIIBIO
coOuparomeil JINH3bI.
###Par##Onpenencarne (HOKYCHOTO pacCTOSHUS H
ONTUYECKON CUJIbI COOMPAIOTIIEH JTIUH3HI.
###Par###OnbIThl 0 pa3ioKeHHIo Oeloro cmBera B
CIIEKTD.
#H##Par#H##OnbITEl 110 BOCHPUSITUIO I[BETA IPEAMETOB
MIPH KX HAOJIFOJCHUH Yepe3 IBETOBBIC (DUIILTPHI
duznueckue sBICHUS B mpupoae: 3atMeHuss CoiHna u
11.10 JlyHbl, 1IBETa TeIN, ONTHYECKHE SIBICHHS B aTMocdepe

(uBer HebOa, pedpakuus, pagyra, MUPaK)

11.11

Texauueckue YCTPOﬁCTBaZ O4YKH, MCPUCKOII,




(doToamnmapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
191 Onwitel Pesdepdopna u mmaHeTapHas MOJIENb aToMa.
' Monens atoma bopa
122 Hcnyckanne u moryomeHue cBeta aromom. KBaHTEIL
. JIluHeiyaTeie CIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
124 Crpoenne aromHoro sapa. HykioHHas Mozjenb
. aToOMHOro sapa. M3oromsl
128 PannoaktuBnble mpespameHud. Ilepuon momypacnana
' aTOMHBIX SAEp
12.6 SnepHble peakuuu. 3aKOHBI COXpPaHEHUs 3aps0BOrO U
' MacCOBOI'0 YK CE
12.7 DHeprus CBsi3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakiiuu cunTesa u nenenus sajuep. MCTOUHUKY 3HEPTUn
' CouHna 1 3B€31
12.0 Snepnas oHepreruka. [lelicTBHE  pagMOAKTUBHBIX
' U3ITy4€HHUI Ha )KUBbIE OPraHU3MBbI
[IpakTueckue paboTHI:
HaGmonenne cniomHbIX M JMHEWYATBIX CHEKTPOB
12.10 U3JIy4CHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE DHEPIMU YaCTHUIIBI
110 TOPMO3HOMY TTyTH (110 (hoTorpadusm).
W3mepenne paanoakTMBHOTO GoHa
@dusnueckue SABJICHHUS B IPUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 paauoaKTUBHOE W3JyYCHUE MPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX M3IYYEHUH HA OpraHu3zM
YeJloBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJMBUyalIbHBIN 103UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBepPsIeMOro
TpeOoBaHus

IIpoBepsiemMble TpeGOBaHUsI K PeAMETHBIM pe3yJ1bTaTaM
0a30BOT0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTeJbHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

[Tonumanue pomu  ¢Qu3uku B HAYYHOM  KapTHHE  MHpa;
cOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SIBJIEHHH MPUPOIBI, O POJM DKCIIEPUMEHTa B
¢usuke, o cucremooOpasywoueil poiu (QUIMKK B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKHU H TGXHOHOFI/Iﬁ, 00 9BOJIIOIIN N
¢u3nYecKX 3HaHUM M MX POJM B I[EIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJ€ POCCHHCKMX M 3apyOEKHBIX Y4EHBIX-
(HU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPYKAFOIIETO

MHpPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHMS O BUJIaX MaTepud (BEHIECTBO W TOJI€), O ABWKECHHHM Kak
croco0e CyIecTBOBaHUS MaTepuu, 00 ATOMHO-MOJIEKYJISIPHOW TEOpUU
CTPOCHHUSI BEHIECTBA, O (PU3UYECKOW CYITHOCTH SIBICHUN MPHPOIBI
(MEXaHMYECKHNX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX ¥ KBAHTOBBIX);
yYMEHHUE Pa3anuvaTh sIBJICHUS O OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (U3NIECKOE SIBIICHUE;
yYMEHHUE PACIIO3HABATh MPOSBICHUE U3YYCHHBIX (U3MUECKHUX SBIICHUN
B OKpYXalolleM MHUpe, BBIACISIS HUX CYyIIECTBEHHBbIE CBOMCTBA

(Tpu3HaKHU)

BJ'Ia)IeHI/Ie OCHOBAaMH IIOHSTHIHOIO amnrmnapatra M CHMBOJIMYECKOIO
SA3bIKaA (1)I/ISI/IKI/I M HUCIIOJB30BAHHUC UX OJIA PCIICHHA y‘I€6HLIX 3aaa4,
YMCHHUC XapaKTCPU30BATb CBOICTBA TCII, (1)1/131/111601(1/16 SIBJICHUA U

MPOIIECCH, UCTIONB3YS (PYHIAMEHTATbHBIE U OMITUPUICCKHIE 3aKOHBI

VYMeHne onuceBaTh HN3Y4YCHHBIC CBOMCTBA TENl U q)HSI/IIIGCKPIG SIBJICHUA,

HCIIOJIb3 YA (I)I/IBI/ILICCKI/IG BCJIIMYUHBI

Brnajgenue ocHOBaMH METOJOB HAyYHOrO TIO3HAHHS C Y4ETOM
cobrofeHust mpaBui 0e30MacHOro Tpynaa: HabmoeHne (GpU3ndecKux
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCIHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO HaOopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIbITA U 3aIMIUCHIBATh €r0 PE3yJIbTaThl, POPMYJIUPOBATH BHIBO/IbI,
MPOBEACHUEC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I'-ICCKI/IX BCIIMYHNH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUs, CaMOCTOSATEIbLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
S3HAYCHUC BCJIMYWHBI U aAHAJIU3UPOBATH IMOJYUYCHHBLIC PC3YJILTATBHI C
Y4E€TOM 3aJaHHOU ITOTPELIHOCTH PE3YIbTATOB U3MEPEHUM;
MMpOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHC)IOB&HHIZ;
CaMOCTOSITENTBHO ~ COOMpaTh AKCIHEPUMEHTAJbHYIO YCTAaHOBKY U
MMPOBOAUTDH HUCCIICO0BAHUC 10 HHCTPYKIUH, NpCaACTaBJIATH
MOJIY4YCHHBIC 3aBHCHUMOCTU q)I/ISI/I‘-ICCKI/IX BCIIMYNH B BHUIC Ta6JII/II_I n
rpauKoB, yUYUTBIBATh NOIPEIIHOCTH, AEIaTh BBIBOJBI 10 pE3yIbTaTaM

HUCCIICA0OBAaHHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuaipHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETAapHas MOJAEIb aToMa,
HYKJIOHHAas MOJI€Jb aTOMHOIO f7pa) U YMEHHME NPUMEHSATh UX s

O0BSICHEHHS (PH3UIECKHUX TIPOI[ECCOB

YMeHne OOBACHATH (PM3UUYECKHE TMPOLIECCHl M CBOWCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTyallM MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJISATH NPUUMHHO-CIEACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPON HAa M3yYEHHBIE CBOMCTBA (DPU3MUECKHUX

HBJ'ICHI/II7I, (1)I/ISI/IIICCKI/IC 3dKOHBbI, 3aKOHOMEPHOCTHU U MOACIIN

YMmeHue pemarh pacuéTHble 3anauu (Ha Oa3ze 2 — 3 ypaBHEHUM),
UCMONB3Ysl 3aKOHBl M (OpMyJbl, CBA3bIBaOLME (usnyeckue
BEIIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBUE 3a/auH,
BBISBJISITh HEIOCTAIOIINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3Ha4YeHusl (PU3NYECKOIl BEIUYMHBI, YMEHHUE ONpENesiTh pa3MepHOCTh

(bU3NYECKO BETMYHHEI, TOJIYYCHHOHN MPU PELICHUH 3a/1a4U

YMeHne XxapakTepu3oBaThb MPUHUUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX HPUOOPOB, M MPOMBINITIEHHBIX
TEXHOJOTHYECKUX MPOLIECCOB 10 UX ONUCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBaX (U3HYECKUX SBJIEHUH U HEOOXOAMMBIE (HU3UYECKUE




3aKOHOMEPHOCTHU

10

YMeHue HCIONb30BaTh 3HaHMS O (U3UYECKUX SIBICHHSAX B
MOBCEAHCBHON JKM3HU IS OOecredeHHs O€30MacHOCTH IpHU
oOpameHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXpaHEHHS 30pOBbS M  COOJIONCHHS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOIUMOCTH TPUMEHEHHUsI JOCTIDKCHUH (U3MKM M TEXHOJOTHiH

JUISL PALMOHATIBHOTO MPUPOIOINOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUs W TPEACTABICHHUS HHGOPMAIHH
(¢u3nueckoro coaepKaHusi C MCHOJIb30BAaHWEM HHGOPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHUE OLEHUBATh JOCTOBEPHOCTh
MOJIy4eHHOW HH(GOPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTOJHUTENIBHBIX ~ MCTOYHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/JlaHuil HayYHO-TOMYJSIPHYIO JIHTEpaTypy
(GU3NYECKOT0 CONEp)KaHUs, CIPABOYHBIE MAaTEpHANbI, PECYPChI CETH
WNutepHer, BiageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUSA
uHpopManMu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
CO3/aBaTh COOCTBEHHBIE THMCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HECKOJIBKUX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHUA
. Mexanuueckoe JnBIKeHHe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTENILHOCTh IBMKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHsisi ckopocTh. Dopmyna st
1.2 BBIUHCIIEHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpsIMONIMHEWHOE ABMKEHUE. 3aBUCUMOCTh KOOPAWHATHI Te€jla OT
BPEMEHHM B CIIy4a€ PABHOMEPHOI'O MPSIMOIMHENHOT O JBUKEHUS :
13 x(7)=x, +vt
I'padukm 3aBUCHMMOCTH OT BpEMEHU ISl MPOEKIHH CKOPOCTH, MPOCKIUU
MEPEMEICHHS, MYyTH, KOOPAWHATHL MPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBHOKCHUH
3aBUCUMOCTh KOOpPJIMHAThl TeJa OT BPEMEHU B CiIydyae pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO ABUKECHHUS:
7
Syll) =V, # I+ ty * ;
2
@opMyJibl AJS MPOSKIUU TEpPEeMENIEHUs, MPOEKIUH CKOPOCTH M MPOCKIIMHU
YCKOPEHMS IPU PaBHOYCKOPEHHOM IPSMOIMHEIHHOM JBUKEHHMU:
2
1.4 s (D =vy, -r+n].-3.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU [JIsi MPOCKIHH YCKOPEHHS, MPOEKIUU
CKOPOCTH, MPOEKLIHUH MEPEeMEIICHUs, KOOPIAMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUXKEHUU
CBobonnoe nagenue. @opmymbl, ONMUCHIBAIONINE CBOOOJHOE MAaJCHHE Tena I0
Ls BEPTUKAIU (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIILHO MOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM JJIi TPOCKIHUU YCKOPEHHUS,

MNpOCKOUU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60)1HOM nmagcHuM TCJjia II0




BEPTUKAIIN

CKOpOCTh paBHOMEpPHOTO IBMKEHHS Tela MO OKpyXHOcTH. Hampasienue
CKOpOCTH.

@opmysia JUIA BBIYMCIEHUS CKOPOCTH Y€pe3 paauyCc OKPY>KHOCTH U TEpUOJ

oOparnieHus:
2nR
L=
T

LenTpocTpemutensHoe yckopeHue. HampaBieHue IeHTPOCTPEMUTEIHLHOTO

1.6 yckopenus. Dopmyiia Uil BBIYUCIECHUS YCKOPECHHUS:
2
a. — v
=R
dopmyna, cBA3bIBAIOIIAs IEPUOJL M YACTOTY OOpallleHus:
V= 1
T
Macca. [notaocts BeniecrBa. opmyna Jiuisi BBIYUCIEHUS IIOTHOCTHU
_m
1.7 vV
1.8 Cuna — BexktopHas ¢pusndeckas BeauunHa. CloxeHne Cuil
1.9 SIBnenne unepuuu. Ilepsoiii 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpaA CUJIBL, IEHCTBYIOLIEH HA
TENO
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 Fyn=-Fr

TpeHI/Ie IIOKOA U TPCHUEC CKOJIbXXCHUS. q)opMyna JJI BBIMUCIICHUA MOAYJISA CHUJIIbL

TPCHHUA CKOJIb)KCHUA:

FIP=M'N




1.13

Hedpopmanus Tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH YHOpyrou

nedopmaruu (3akoH I'yka):

F=k-Al

1.14

B CCMHUPHOC TATOTCHUC. 3aKoH B CCMHUPHOI'O TATOTCHUS:

My - 1H4
F=G-—1_2
R
Cuia TskeCTH. Y CKOpeHHe CBOOOIHOrO MaieHus.
dopMya 171 BIYUCIIEHHS CHIIbI TSOHKECTH BOIM3H IMOBEPXHOCTH 3emun: F = mg.
JBmxenre maner Bokpyr Connna. Ilepsas KocMUUYECKask CKOPOCTb.

HesecomocTs u nieperpysku

1.15

Hmnynbe Tena — BeKTOpHAs pu3ndeckas BeINIHHA.
D=mi

Nmnynsce cucremsl Ten. M3MeHeHnne uMmiyibca. MMmynbe cuiibl

1.16

3aKkoH COXpPaHCHUS UMITYJIbCa OJIA BaMKHYTOﬁ CUCTEMBI TCII:
p=myly +m, U, =const

PeaxTtuBHOC JABHKCHUC

1.17

Mexanndeckast padora. @opmyia st BEIYUCICHUS paOOThI CHUIBI:

A=Fsooso

Mexannyeckas MOIIHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIHAJIbHAA OHCPIUs. @OpMy.]Ia JJIs1 BBIYM CIICHUA

KMHETUYECKOW SHEPrUM:

J'JE_,?E
By

Teopema o knHeTHUYECKOM 3HEprun. PopMyra sl BBIYUCIECHUS TOTEHINAIbHON

SHEPrUH TeNa, MOAHITOrO

Hag 3eMIIEH:




E,= mgh

MexaHu4deckast SHEprus:

E=E;+E p
1.19 .
3aKkoH coXpaHEeHHs! MexaHn4eckoil aHeprun. dopmyna it 3aKOHa COXpaHEeHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpaieHne MeXaHMUECKON YHEPTUU TTPH HATTMUUU CUITBI TPCHHSL.
[IpocTbie MexaHU3MBI. «30JI0TO€ MTPABUIIO» MEXAaHUKH.
Pbruar. Momenrt cuiel: M - FL
VYcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20
[TonBwxHbI 1 HenoaBMkHBINA 670ku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JaBnenue TBEpAOro Tena.
dopmyna A1 BBIUUCIEHUS JaBIeHUsI TBEPAOIO Tema:
_F
Pes
{91 JaBnenue raza. ATMmochepHoe JaBieHUE.
I'uppocratnueckoe gaBiaeHUE BHYTPU KUJKOCTH.
®opmyia 1151 BBIUUCIEHUS JaBJIE€HUS BHYTPU JKUJIKOCTHU:
P=pgh+Da,
1.22 3akoH [Tackais. ['mapaBmuueckuil mpece
3akoH Apxumena. dopmyna g onpeneneHus BbITAJKUBAIOMIEH CHUIIbL,
JIEHCTBYIOLLEH Ha TEJO, IOrPYKEHHOE B )KUIKOCTh WJIM ra3:
1.23
Fag =PEV
VYcnosue nuaBanus Tena. [lnaBanue cy10B 1 BO3AyXOIMJIaBaHUE
|04 Mexanndeckne KoneOaHUs. AMIUTUTYJa, TEPUOA W YacToTa KOJICOaHHIA.

dopmya, CBA3BIBAIOILAS YACTOTY U MEPUOJ KOIeOaHU:




1.25

MareMaTuueckuii W TNOpPYyXUHHbIA MaATHUKU. [IpeBpailieHue 3HEpruu IMpu

KOJIEOATEIIbHOM ABUKEHUU

1.26

3aryxatomue xKonebanus. BeiHyxaeHHbIe Koebanus. Pesonanc

1.27

MexaHHYeCKHEe BOJIHEI. HpOZ[OJ'II)HI)Ie U TONEPCYHLIC BOJIHBI. I[J'H/IHa BOJIHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJHBI:

L=v-T

1.28

3Byk. ['poMKkoCTh M BbICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'paHMIIE

IByx cpel. UH(ppa3ByK 1 yIbTpa3ByK

1.29

IIpakmuueckue pabomul

W3mepenue cpeaHedl NIOTHOCTU BEIIECTBA; APXUMEIOBOW CHIIBI; KECTKOCTU
NPYXKUHBI; KO3 uULIMEeHTa TPEHHsI CKOJNBXKEHUS; pabOThl CHIJIBI TPEHUS, CHIIbI
VIOPYTrOCTH; CPEOHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
yCKOpeHUsi Opycka MpH JABMKEHHHM [0 HAKJIOHHOW NJIOCKOCTH;, 4YacTOThl W
nepuosa KoyiebaHWM MaTeMaTUYecKOro MAasTHUKA; YacTOThl W Iepuoja
KoJIeOaHUM MPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, JCWCTBYIOLIEr0 Ha phlyar;
paboOTBl CHJIBI YOPYTOCTH MpH TMOABEME Ipy3a C MOMOUIBIO HEMOABUIKHOIO
0710Ka; pabOThI CHIIBI YIIPYT'OCTH MPH MOIBEME TPy3a € MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMENOBOM CHIIBI OT 00BbEMa MHOrpyXEHHOU
YacTH TeJla ¥ OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTHU BBHITAJIKUBAIOIIEH CHUJIBI
OT MaccChl TeJa; CUJIbI TPEHUSI CKOJIbKEHHUSI OT CUJIbl HOPMAJIBHOTO JaBJIE€HUS U OT
polia MOBEPXHOCTU; CHUJIbI YNPYTrOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENEHU
nedopMalu MpyKUHBL;, YCKOPEHUS Opycka OT yIjia HaKJIOHA HAIPaBIISIOIICH;
nepuosa (4acToTel) KoJieOaHUI HUTSHOrO MasTHHKA OT JUIMHBI HUTHU; IEpUOja
Kosie0aHU NPYKMHHOI'O MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH IPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHMOCTU TEpHOAa KOJNeOAHWUN HHUTSAHOTO MAasTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS phlyara

1.30

Qusuueckue As6neHuss 6 npupode: TPUMEPbl IBUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B )KHUBOW M HEKHUBOW NPUPOJIE, NIEUCTBUE CUJIIbI TPEHUS B IPUPOJIE U
TEXHUKE, MPUIUBbI M OTJIUBBI, JBWKeHUE IUIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBH>KEHUE KUBBIX OPraHU3MOB, PbIUAard B TEJE YEJIOBEKA, BIUSHUE

aTMOC(bepHOFO JaBJICHUA Ha JKUBOU OpraHvsMm, IIJIaBaHUC pI)IG, BOCIIpHUATHEC




3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, CEHCMHMYECKIE BOJIHBI, YHaMH, 5XO

Texnuuecxkue ycmpoticmea. CHUAOMETpP, NATUUKU MOJIOKEHHS, PACCTOSIHUA U
YCKOpPEHHUS, AMHAMOMETp, MOJIIMIIHUKHA, PAKEThl, pblyar, IOABUKHBIA U

HCHOI{BI/I)KHI:Iﬁ 6J'IOKI/I, HAaKJIOHHasA IIJIOCKOCTb, HPOCTHIC MCEXaHU3MBLI B 6I)ITy,

131 coOOIIatoNIMecs: COCyJbl, YCTPOMCTBO BOJONPOBOJA, TMIPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPHUM  CTPOEHUS

2.1 BeniecTBa. Mozenu TBEPIOro, JKUIKOTO U Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

) JBwxenne dyactun BemiecrBa. CBA3b  CKOPOCTH  JBMJKEHHSI YacTULl C

' Temnepatypoil. bBpoyHoBckoe nBuxenue, 1uhdysus

2.3 CMaunBaHue U KaWUIIPHBIC SIBICHUS

2.4 TennoBoe pacmmpeHue u cxaTue

2.5 TeroBoe paBHOBECHE

06 Buytpennsiss sHeprus. Pabora u Temonepenada Kak CrnocoObl W3MEHEHUs

' BHYTPEHHEN dHEPrun

2.7 Buasl Tennonepenayun: TemIoONpoOBOAHOCTh, KOHBEKIIMS, U3TyYEHUE
HarpeBanue wu oxmaxzaenue Tten. KonmuectBo — TemnoTel.  YjaenbHas
TEIJIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruM B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u xoHpeHcanus. V3MeHeHMe BHYTPEHHEW SHEPrUM B MPOIIECCE

510 ucnapeHuss W KoHJeHcauuu. KumeHue IKuUIKOCTU. YjenbHas TeIJioTa

. napoobpasoBanusi: L = Q/m

2.11 BnaxxHocTs BO3yxa

512 IInaBnenne u kpucraumsanus. V3MeHeHHMe BHYTPEHHEM DJHEPrUu IIpH

IJIABJICHUHW U KPUCTAJIJIU3allUU. yI[CJ'ILHaH TCIIJI0TA I1JIaBJICHUA:




=2

m

2.13

BHYTpeHH}IH OHEPrusi CropaHus TOIJIMBA. YI[GJILHaH TCIIJIOTa CropaHurs: TOIIJIMBA:

q=0/m

2.14

[Tpunnuns! padote! TemnoBbix asuratenei. KI1J teroBoro neurarens

2.15

IIpakmuueckue pabomul

N3mepenne ynenbHOW TEMIOEMKOCTH METaJNIMYECKOr0 LMIMHJIPA; KOJMYECTBA
TEMJIOTHl, IMOJYYEHHOr0 BOAOW KOMHATHOM TemrepaTypsl (DUKCHPOBaHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeTblii UUIMHAP; KOJIWYeCTBA TEIUIOTHI,
OTJAHHOTO HArpeThiM IMJIMHAPOM, IOCIE OIyCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPAaTypbl; OTHOCUTEJIBHOM BIAXKHOCTH BO3[yXa; YACJIbHOM TEMJIOTHI
IUIaBJieHUsT JbpAa. VccnegoBaHue M3MEHEHMS TEMIEpaTypbl BOABI IMpU
pa3IUYHBIX YCIIOBUSAX; SBJIEHUS TEMJI000MEHa MPH CMEIIMBAHUM XOJOAHOU U

ropstaeit BOJIbI; Mpoliecca ucnapeHus

2.16

Qusuyeckue s6n1eHUA 6 Npupooe: TOBEPXHOCTHOE HATSHKEHUE M KalMJULIPHBIE
SBJICHUS] B NPUpOJE, KPUCTAJUIBI B Mpupoae, usiayueHue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHesl, CHera

2.17

Texnuuecxkue ycmpoticmea: KanwUIsIpbl, TPUMEPHI UCIOJIb30BAHUS KPUCTAJLIOB,
KUIKOCTHBIH TEPMOMETD, JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILUICHMS
JIOMOB, TUT'POMETPBI, IICUXPOMETpP, NapoBas TypOWHA, ABUIaTE]Ib BHYTPEHHETrO

CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

QHCKTpI/ISaHI/IH TCJI. ﬂBa BH A JJICKTPUYCCKHUX 3aPA10B

3.2

B3aunMmoneiicTBue 3apskeHHBIX Ten. 3akoH KynoHa

33

3aKOH COXpaHEHHMs IEKTPHIECKOr 0 3apsiia

34

Onextpuueckoe mnose. HanpskEHHOCTh 3iekTpuueckoro mnois. IlpuHnun

CYINEPHO3UIIUH JICKTPUIECKHUX I10JIeH (Ha KAaYeCTBEHHOM yYPOBHE)

3.5

Hocutenu »snektpuueckux 3apsiioB. JlelicTBUE 3HEKTPUYECKOrO TMOJIsl Ha

aNEeKTpUuYecKue 3apsabl. [I[pOBOIHUKY U AUDIEKTPUKU

3.6

[TocTosiHHBIN 3HEKTpUUECKU TOK. JlelicTBUA AneKTpuueckoro Toka. Cumia Toka.
Hanpsoxenue.
I=q/t,U=A/N




DIIEKTPUUECKOE COMPOTHBIICHUE. Y ACTbHOE JICKTPHUYECKOE COMPOTHBIICHHUE:

3.7 R =pl/S
1.8 3akoH Oma A ydacTka anekrpuueckoi nenu: I = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannenbHOE coeAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUSA:
U=U;I=1+1L; R:%.
CMemaHHbIE COETUMHEHUS POBOTHUKOB
3.10 PaGoTa u MmomuOCTh 3nekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenua:
3.11 0= 12 ‘R-t
310 OnpiT Opcrena. MaruuTHoe moje MPsAMOro MPOBOAHMKA C TOKOM. JIMHUHM
MarHUTHOW MHIYKIIUH
313 MaruuTtHoe 10J€ NOCTOSSHHOIO MarHuTa. B3auMonencTBue MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO 110JI1 HA IPOBOJIHUK C TOKOM
3.15 OnbiTel apanes. SIBiaeHue aeKTpoMaruuTHOM UHAYKIKU. [TpaBuio Jlenna
Ilpakmuueckue pabomul
W3mepeHne  3I€KTpPUYECKOrO0  CONPOTHUBJIEHHMS  PE3UCTOPA;  MOLIHOCTH
AJIEKTPUYECKOr 0 TOKA; pabOThI 3EKTPUUECKOT O TOKA.
WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIEITO B IPOBOJHUKE
3.16 (pe3ucTopHl, JTaMIOYKa), OT HANPSDKEHHS Ha KOHIAX IMPOBOAHUKA; 3aBUCHMOCTH

COIIPOTUBJICHUA OT AJHMHBI IIPOBOJHUKA, IJIOMIAAN €TI0 MONEPCUYHOIO CCUCHUA U
YACJIBbHOTO COIMPOTHUBIICHUS.
HpOBepKa npaBujia [Jisd JJICKTPUYICCKOTr0 HAIPAKCHHUA IPU IMOCICAOBATCIIBHOM

COCANMHCHUMU MPOBOAHHUKOB, IIpaBUJia IJid CHJIBI SJICKTPUYCCKOIO TOKa IIpU




napajieJIbHOM COEIMHEHUN TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupode: DICKTPUUYECKUE SBJICHUS B aTMocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, JIpeid MoI0CoB,
POJIb MArHUTHOTO TTOJISL IS )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiuicmea: 5SIEKTPOCKON, aMIIepMETp, BOJBTMETP, PEeocTart,
CUETUMK  DIEKTPUUYECKOM  DHEpPruH, JJIEKTPOOCBETUTENLHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIE 3JIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, OJJICKTPOJABUTATENb IOCTOSHHOTO TOKa,
TEHEePaTOp MOCTOSTHHOTO TOKA
3.19 DnexTpoMarHuTHbIE BOJIHBL. [1Ikana 371eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens cera. [IpsmonuHelHOe pacnpoCTpaHeHne CBeTa
3.21 3akoH oTpakeHus cBera. Inockoe 3epkano
3.22 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus csera
304 JInnza. Xon nyueid B muH3e. DOKyCcHOE paccTossHME JUH3bL. OnTuyeckas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontrueckas cucrema. ONTHYIECKHE TPUOOPHI
Ilpakxmuueckue pabomul
###Par##H#I3mepenne ONTUYECKOW CHIIBI cOOMparomel JMH3bI; (HOKYyCHOTrO
paccTostHUSI coOMparomeit TMH3bI (10 CBONCTBY paBEHCTBA Pa3MEpOB IMPeIMeETa U
M300paKEHUs, KOT/a MpeIMeT paclojioKeH B JABOMHOM (okyce), mokazaress
3.26 MIPEJIOMIICHUS CTEKJIA.
###Par#Ht#lccnenoBanue cBOiiCTBa M300pakKeHMsI, MOTYUYEHHOTO C IMOMOIIBIO
cobuparomieil JIMH3bI; U3MEHEHUsS] (POKYCHOT'O PACCTOSHHUS JABYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTU YTJa TPEJIOMJICHHUS CBETOBOTO Jiyda OT yrja MaJeHHsl Ha
TPaHUIE «BO3AYX — CTEKIIO»
397 Qusuueckue senenusi 6 npupooe: 3atmenHuss Comnua u JlyHbl, 1mBeta Teu,
' ONTUYECKHUE SIBJICHUS B aTMOc(epe (1BeT HeOa, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicméa: OYKHM, TIE€pUCKON, (oToamnmnapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE SABJIEHUA
il PagmoaktuBHOCT. Anb(a-, Oera-, ramma-u3nydeHus. Peakuuu anbda-u Oera-
' pacnana
4.2 Omnsitel Pezephopaa no paccesHuro anbga-gactull. [lnanerapuas Mmonens aroma




43

Cocras atomHOrO0 sapa. M3zoronst

4.4 [Tepuon monypacnaia aTOMHBIX sJIep

4.5 SAnepubie peakuu. 3aKOHbI COXPAHEHUS 3aPSAI0BOI0 K MAaCCOBOI'O YUCEN
Qusuueckue A6neHUs 6 npupode: €CTECTBEHHBIM paJAMOaKTUBHBIN (OH,

4.6 KOCMUYECKHE Jy4YH, PaJIUOAKTUBHOE H3JIYyYECHHE NPUPOJHBIX MHUHEPAJIOB,
JIEWCTBUE PAIMOAKTUBHBIX U3JIy4E€HU Ha OPTraHU3M YeJIOBEKa

47 Texnuuecxkue ycmpoticmea: CIEKTPOCKOI, HHAMBHUYaIbHBIA JT03UMETP, KaMepa

BI/IJ'II)COHa, SSACPHAs SOHCPI CTUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYHEHUKA

» dusuka: 7-i1 kjacc: 0a30BbIM YpOBEHb: yueOHUK; 3-€ U3IaHue, nepepadoTaHHOE
[epoimkun .M., BanoB A.U. AxuronepHoe obiectBo «M3naTenbcTBo
«IIpocsemenue»

» ®usuka: 8-i1 kjacc: 0a30BbI YPOBEHb: YUCOHUK; 3-€ U3jaHue, nepepadoTaHHOe
[leppimkun .M., iBanoB A.M. AkunonepHoe oOmiecTBo «M3aaTenscTBo
«IIpocsemenne»

» dusuka: 9-i1 kacc: 0a30BbIN ypOBEHb: YUeOHUK; 3-¢ u3aHue, nepepadoTaHHoe
[epoimkun U.M., I'yrauk E.M., BanoB A.U. u np. AKiinoHepHOE OOIIECTBO
«3parensctBO «IIpocBenienne»
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