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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHUM M TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétoM (penepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Duszmkay.

Copepxanue mnporpamMMmbl 10 (U3MKE HAOpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
Gbu3MKM Ha AESATENIbHOCTHOM OcHOBe. B mporpamme mo Qu3uke y4yuTHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yjbTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma 1o gu3Mke ycTaHABIUMBAET paclpeesieHne yueOHOro Marepuana
1o rojlaMm oOydeHus (1o Kjaccam), mpejiaraeT IpuMEpHYIO MOCIeI0BaTeIbHOCTh
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOTO COJIEp)KaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUaroIIuXCsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHWS METOAMYECKOM
MIOMOIIIM YYUTENIO B CO3JaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX YU€OHBIX
OPEeIMETOB, TOCKOJbKY (PU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U
SBJICHUH, W3y4aeMbIX XUMHEH, Ouoyiorueii, actpoHomued u GU3HIECKON
reorpaduedi, BHOCHUT BKJAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MUDa,
MpeaoCTaBisieT Haubonee sICHble O00pa3lbl NPUMEHEHUS HAyYHOrO METofa
MO3HAHUS, TO €CTh CIIOCO0a MOJY4eHUS JOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NIECKOTO OOpa3oBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMHM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH U
UHTEpeca K HayKe Y 00 yuaroImmnXcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE MpEAIoOiaraeT OBJaJICHUE
CIICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIICI0BAHUS;

e UHTEPIPETUPOBATH  JaHHbIE W  KCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEHUS BBIBOJOB.

enu wusydyeHus (PuU3UKK Ha YypPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTeibHBIX opranusauuax Poccuiickoit ®enepanuu, peamu3yroumx



OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKAEHHONW  peEIICHUEM
Komnernn Munucrepcrsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadbps 2019 r. Ne I1K4BH).

Henu uzyyenust GusuKu:

NpUOOpPETeHHE WHTEpeca U CTPEMJICHHS OOyJaroluxcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOJIE TTO3HAHUSA U (POPMUPOBAHHE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMuUpOBaHHUE HAYYHOTO MHUPOBO33PEHUS Kak pe3yjabTaTa HW3ydeHUs
OCHOB CTPOEHHUS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUNA O POAM (U3UKK ISl Pa3BUTHS APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHATbHOU NEATEIIbHOCTH, CBA3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOydeHHIO B ’TOM HalpaBIICHUU.

JocTikeHne 3TUX Ielied mporpamMMbl 1Mo (U3MKe Ha YpOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpuoOpETeHNEe YMEHHI OINUCHIBATH U OOBSCHITH (U3UUYECKUE SIBJICHUS C
MCII0JIb30BaHUEM TOJTYyYECHHBIX 3HAHU;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
HCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOJI0/1aTh MPUPOAHBIC SIBICHUSI U BBIMOJIHATH OMBITHI,
nabopaTopHble padOTbl W JKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOTHl ¢ MH(MOpMaLHEH (PU3NUECKOTO COACpNKAHUS,
BKJIFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JTOCTIDKCHUSAX (DH3UKH, aHAIN3 U
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HaKOMCTBO €O chepamu npoPeccuOHaTbHON NesATeIbHOCTH, CBSI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (DU3NYECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblil ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B HeleN0), B 8

KkJjacce — 68 1acoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B HEEIIO).



[Ipennaraemslii B mporpamme mo (u3MKe MepeueHb JTabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHATENbHBINA XapaKTep, YIUTEb JeIaeT BEIOOP MPOBEACHUS
1a00paTOpHBIX pabOT M OMNBITOB C YYETOM HWHIUBUAYAIbHBIX OCOOEHHOCTEH
O0y4aroUMXcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeagaraéMblX B paMKax
OCHOBHOT'O rOCYapCTBEHHOT'0 3K3aMeHa Mo (pU3HKe.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHNH OKPYKAKOLIEro Mupa.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3HYECKHUE SABICHUS:
MEXaHNYECKHUE, TEIJIOBbIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznueckne BenuuuHbl. M3Mmepenue Qusnyeckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocts n3MepeHuil. MexayHapoiHas CUCTEMAa €IUHULL.

Kak ¢usuka u gApyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcrecTBeHHOHAY4YHBIM METOJ] MO3HAHUSA: HAOJIIOJEHUE, MOCTAHOBKA HAY4YHOI'O
BOIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHust. Onucanue GU3NUeCKUX SABJICHUN C MTOMOUIBI0 MOJIENIEH.

Hemoncmpayuu.

1. MexaHHW4YecKue, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue NpuOOPHI U MPONEAYypPa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 Iprudopa.
2. M3mepeHune paccTOsHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEL.
5. M3mepeHne temnepaTypbl HNPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHMs MO MPOBEPKE TMIIOTE3BI: NANBHOCTH MOJETA
niapvKa, MylmeHHOro rOpU30HTANIbHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
ITyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHHS O CTPOCH UM BeLlecTBa.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrxkeHne dyacTtul BemecTtBa. CBfA3b CKOPOCTH JIBM)KCHHMS YAaCTHI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4YacTHIl
BEILIECTBA: IPUTSKEHNUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHE T'a30B, JKUJIKOCTEH M TBEPABIX
(KpUCTAJUIMUECKUX) TeJ. B3auMoOCBsI3b MEXIy CBONCTBAaMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmogenune 6poyHOBCKOIO ABHKEHUS.



2. Habmonenue nuddysun.
3. HaOmronenue SIBIICHUH, O0O0BSACHSIOIINXCS NPUTSIKEHUEM WA
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAI0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.
3. OmnbITH MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:KeHHe U B3aUMOoelicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsasi CKOPOCTh NpPHU HEPABHOMEPHOM JABWKEHHMU. Pacuér nytu u
BPEMEHHU JIBUKEHUA.
SBneHne HHEpUMU. 3aKOH WHEpUMU. B3anMoieiicTBUE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[TnotHOCTH BemiecTBa. CBsA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMoJeicTBUsA Tel. Chila ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJICHHBIX IO OAHOM mpsimoil. PaBHOonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsl. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. HalGmronenue MmexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne CKOpoCTH NPSMOJIMHEWMHOTO JBUKCHUA.
3. HaOmonenue siBIEHUS UHEPIIUH.
4. HabGmronenue n3MeHeHUs! CKOPOCTU MIPU B3aUMOICHCTBUH TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEN.
6. CnoyxeHue Cul, HapaBJICHHBIX 110 OJHOW MPSIMOU.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISI M TaK JaJiee).

2. OmpepeneHue CpelHEd CKOPOCTH CKOJIBKEHHsS Opycka WM HIapuKa II0
HAKJIOHHOM THJIOCKOCTH.
Omnpezenenue IIOTHOCTUA TBEPAOTO TeIa.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHON CHUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIb)KEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOLIMXCS MOBEPXHOCTEN.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



JaBnenune. CriocoObl yMEHBIIEHHS W YBEIUYEHU JaBieHUs. J(aBieHue rasa.
3aBUCUMOCTb JaBJECHHS Tra3za OT 00bEéMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJaMM, XUAKOCTAMU K razamu. 3akoH [lackams. ITHeBMarnueckue
MalluHbl. 3aBUCUMOCTb JABJIEHHUS KUJIKOCTH OT IIyOMHBI. ['mapocratnyeckuii
napazgokc. Coobuiaromuecs cocyasl. ['uapaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe AaBieHue. [IpuuuHbl cyiiecTBOBaHUS
BO3YIIHON 00o0siouku 3emiu. OnweiT Toppuuemm. M3mepenue arMmochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOro J1aBJIEHUS OT BBICOTHI HaJl YPOBHEM MOpSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BeITaKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozgyxonnaBanue.

JHemoncmpayuu.
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3aBUCUMOCTbH JABJICHUS raza OT TEMIIEPATYPBHL.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mppaBauyeckuy nmpecc.

[IposiBienue neicTBrs aTMOCHEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTh
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.
YcnoBue 1iaBaHus TeN: IUIABAHUE WIIA MOIPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIIEHUS MJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopuuvie pabomel u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIe OT 00bEMa MOTrpyKEHHOM B
AKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOLIEH CHJIBI, JCWCTBYIOIIEM Ha  TeNo,
MOTPYKEHHOE B AKUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CUJIBL, JEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIOLIECH  CHJIBI,
JCHCTBYIONIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpYKEHHOH B
KUJIKOCTh YaCTH Te€JIa U OT INIOTHOCTHU KUIAKOCTH.

KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAaHUE JIOOKH U
OmnpeaeseHue €€ rpy30no bEMHOCTH.

Pa3zgen 5. PaGora u MOIIHOCTh. JDHEpPrusi.
Mexanunueckas pabota. MOIIHOCTb.
[IpocTble MexaHU3Mbl: pblyar, OJIOK, HaKJIOHHas IIocKocTh. IlpaBuio

paBHOBecusi pbiuara. [IpumeHeHMe TpaBWIa paBHOBECHS phluara K OJIOKY.



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

Mexannueckass »Heprus. KuHernueckas M INOTCHIMAIbHAS SHEPIUS.
[IpeBpamienne 0JHOrO BHU1a MEXAHUYECKOM JHEPTUH B IPYrOW. 3aKOH COXPAHEHUS
JHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JABUKEHUU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIHM.
8 KUIIACC

Pa3nea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellleCTBA. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAOIINE
OCHOBHBIE TI0JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOrO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta3oB, KUIAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUM MOJICKYJISPHO-KUHETUYECKON TEOpPHH.
CmauuBaHK€e U KaWJUISIPHBIE ABJICHUA. TemIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBbIO TEILIOBOTO JIBHXKCHUS
yactull. BuyrpenHsiss sHeprus. CnocoObl H3MEHEHHUs BHYTPEHHEH SHEpPruu:
TeIuIonepeaada u COBEPILICHUE paboTHI. Bubr TEIUIONEPEIAYM:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TEIIOBOro Oananca. IlmaBinenwe wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTAa IIJIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenuwe. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJIOTa CrOPAHMSL.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ TtemmoBoro nBuratens.
TenoBble IBUTATEIN U 3aLATA OKPYXKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmogenune 6poyHOBCKOIO ABHKEHUS.
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10.
11.
12.
13.

Habmonenne nuddys3un.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciupeHust Tell.

N3MmeHeHre naBieHUsl ra3a Npu U3MEHEHUM O0OBEMA M HArpeBaHUM WM
OXJIAXKICHHU.

[IpaBuna usmepeHus TemnepaTypsl.

Bunae! Termonepegaymu.

OxJtaXkieHue Mpy COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEIIECTB.
HaOmronenue kuneuus.

HabtoieHre nocTossHCTBA TeMIIEPaTyPhl MPU TJIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTAaTEIIEH.

Jlabopamopnusie padbomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WM caxapa.
OnpIThl MO HAOIIOJIEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBJieHUs BO3AyXa B OAJIJIOHE MITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH AABIICHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEUHONW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MeHEHHS BHYTPEHHEW OJHEpPruuM Tela B pe3yibTaTe
TerIonepeaauu U padboThl BHEITHUX CHIL.

HccnenoBanue sBJIICHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsituyeu BOJBbI.

OnpeneneHre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIIO00OMEHE C HArPEThIM METAUIMYECKUM LIUIUHIPOM.

Ornpenenenne yaeabHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanne nponecca nenapeHusl.

OrnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHON TEIUIOTHI IUIABICHUS JIbJA.

Paszgea 7. diekrpudeckre 1 MAarHUTHBIC SIBJICHHS.

Onektpuszanus Tena. JIBa pona 3nexkTpuyeckux 3apsaoB. B3aunmoneiicTBue
3apsoKeHHBIX  Tell.  3akoH Kymona (3aBUCHMMOCTH  CUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3apPSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onektpuueckoe mnose. Hanpssk€HHOCTh 3ieKTpuueckoro mnoss. [lpuHiun
CYNEPIIO3UIIUU JISKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcToyHrKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO TOoKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJKOCTSIX U raszax.

Onektpuueckass 1Henb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBjeHHEe MPOBOAHUKA. Y ACIbHOE CONMPOTHUBIICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBarenbHOE W MAapaJUIeIbHOE  COCIUHEHUE
MIPOBOTHUKOB.

PaGora u MOITHOCTH dJEKTpUYECKOro Toka. 3akoH JDxoyna—JIeHia.
DJIEKTPUYECKHE LIETTH U MOTPEOUTENH JISKTPUUECKOM 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

IToctosHHbIE  MarHuThl.  B3auMOJEWCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MaruuTHoe 1nosie 3eMJid U €ro 3Ha4eHUe IJis KU3HU Ha 3eMIie.
OnbiT  Opcrena. MarauTHoe 1Moje  3JeKTpudeckoro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. JIeliCTBHE MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENL TOCTOSIHHOTO TOKa. VCIONb30BaHUE SJICKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpomMarauTHON MHAYKuMu. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crnioco0b1 MOJIYYEHUS AIEKTPUUYECKOMN SHEPIUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMbIX HCTOUYHUKAX SHEPTIUU.

Hemoncmpauuu.

DJIeKTpu3aIus Tel.
JIBa posia 3EKTPUYECKUX 3apsiIOB U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUUECKAS MHIYKIIUA.
3aKOH COXpaHEHUS AIEKTPUUECKHUX 3aPSAI0B.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JTUHUM AJIEKTPUUECKOTO TOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIerCTBUS 3IEKTPUUYECKOr0 TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHue aIeKTpUYecKoro HapsiKEHUsI BOJIbTMETPOM.
. Peocrar u Mara3uH cOnpOTHUBIICHUM.

S T A o
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. BzanmonelicTBre NOCTOSITHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3AeIC€HU MOJIFOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoOe MoJje ToKa. IJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiTel @apages.

3aBUCHMOCTh HAMNPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUU €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

o v bk w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIONCHUIO DJICKTPU3ALMU Tel WHAYKIHEH U 1OpH
CONPUKOCHOBEHHH.

HccnenoBanue JEWCTBUSI DJICKTPUUECKOIO TIOJsE HAa TPOBOJHUKH U
JIASJICKTPUKHU.

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

N3mepenne u peryimpoBaHUe HAIPSIKCHUS.

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

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOMAIA IOINEPEYHOrO
CEUYEHHMS U MaTepuana.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSOKEHUM TPU  TOCIEA0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CWIbl TOKA IPU NAPAJUIETbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne paboThI JJIEKTPUIECKOTO TOKA, UAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre MOIIHOCTH  3JIEKTPUUECKOTO TOKA, BBIJACISIEMOM Ha
pe3ucTopeE.

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

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO MOJSI MOCTOSHHBIX MArHUTOB TMPH  HX
O0BEAMHEHUU U PA3ICICHUU.

HccnenoBanue 1eMCTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATYIIKA C TOKOM W MarHuTa OT CHJIbI TOKa W HANpaBJI€HUs TOKa B
KaTyIIKe.

18. I3ydyeHue 1eiicTBUsI MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. MU3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW HHAYKLIHH:
UCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS WM HANpPaBJIECHUS HWHAYKIIHOHHOTO

TOKa.
9 KIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe naBHKeHHe. MartepuanpHas Touyka. (Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOrO [IBHKEHHUs. PaBHOMEpHOE NpPSIMOIMHENHOE
nBrxeHue. HepaBHoMepHoe npsMoninHelHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAS
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyCKOpeHHOE mNpsAMOIMHETHOEe ABMxkeHue. CBoOogHOE
najgeaue. OneITel I anmuies.

PaBHOMepHOE nBHXKeHUE TO OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
Jluneitnasa u yriaoBasi CKOpOCTU. LIeHTpOCTpeMUTENBEHOE YCKOPEHHUE.

Ilepsoiii 3axk0oH HeroTona. Bropoit 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IpyHIMT CyTIEpIIO3UIIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJia TPEHUSI CKOJBXKEHHUS, CHIIa
TPEHUS IOKOs, IPYrue BUAbI TPEHUS.

Cuia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JIBuwxenue maner Bokpyr Connua. IlepBasg xocmMuyeckas CKOpPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecue MarepuanbHO TOUkH. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LIenTp TsoxecTu.

Nmnynese Tena. M3Menenue ummysnbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
MMITyJbca. PEakTHBHOE IBHKEHUE.

Mexanuyeckass paboTa M MOIIHOCTb. PaboTa Cuil TSDKECTH, YIPYroCTH,
Tpenusi. CBs3b S3HEPruu U padoThl. [loTeHIManbHas SHEeprus Tena, MOJAHITOro Haj
ITOBEPXHOCTBIO 3eMiIn. [loTeHInanpHas YHEPrus c:kaTou NpykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIuMu.

JHemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABM)KEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCU€Ta.
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8.
9.

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

CpaBHeHUE MyTeld M TPACKTOPUW ABMXKEHHS OAHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH U YCKOPEHUS NPAMOJIMHEUHOIO JIBUKEHHUS.
HccnenoBanne NprU3HAKOB paBHOYCKOPEHHOIO JIBHKCHUS.

HaOmronenue nBueHus Tena mo OKPY>KHOCTH.

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

3aBUCHUMOCTh YCKOPEHHMS TEJIa OT MAacCChl TEJNA U JAEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHust SHEPTUU NTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaOmonenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YECKOW SHEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPIUHU NPU ABUKEHUU TeEJIA MO 1EMCTBUEM

MIPY’KHAHBI.

Jlabopamopmuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa WM JAIBHEMIIETO PABHOMEPHOTO
JIBWDKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre YCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JABMXKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

[IpoBepka THIIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSITCA KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnegoBaHne 3aBUCMMOCTH CHUJIbI TPEHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTAa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIXKCHHH TeJa
10 TOPU30HTAJILHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl  CHWJIBI  YOPYrOCTH MOpHU TOABEME TIpy3a C
MCIIO0JIb30BaHUEM HETOJIBHXKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXpaHEHUs SHEPTUH.

Pazgen 9. Mexanuveckue Kojie0aHUA U BOJIHBI.

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

3aryxatomue — koneOaHusa.  BreiHyxkneHHele — koneOanusa.  Pesonasc.
Mexannueckue BoJiHbL. (CBoiicTBa MeXaHM4eckuX BOJH. [IpogonbHble U
MOMNEpeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTBh 3Byka U BbicoTa TOHA. OTpakeHue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenuwe konebaHMil Ten MOJ JEUCTBUEM CHJIbI TSKECTU U CHIIBI
YIPYTrOCTH.

HaGmonenne konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacrnipoctpanenue mpo10JibHBIX U TTOMIEPEUHBIX BOJH (Ha MOJIEIH ).
Habmronenuie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTBHI.
AKYCTUYECKHI1 pe30HAHC.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue dYacTOThl W Iepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.

2. OmpezeneHre 4aCTOThl U IEpUOA KOJICOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepUoAa KOJIeOaHUHN TOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnepgoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOT'O MasiTHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACChI IPy3a.

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCMMOCTh  Mepuoja  KoseOaHui
MPYKUHHOTO MasgTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI.

7. W3MmepeHne yCKOpeHHUsl CBOOOJHOrO MaieHHUs.

Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE  MOJIe.  DJEKTPOMAarHuTHele  BOJHbBL.  CBolcTBa
AJEKTpOMarHuTHbIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Mcnonab3oBaHue

o vk wnN

QJICKTPOMAaruuTHBIX BOJIH IOJIA COTOBOM CBSI3U.



DnekTpoMarHuTHas npupojsia cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBOMCTBA IEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOICTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. MByueHune CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

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

pacnipoctpanenue cBera. 3atmenust Connua u JIynsl. Otpaxkenue ceera. [Inockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHUs cBera. llomHoe BHYyTpeHHee
oTpaxxeHHe cBeTa. lIcmonb30BaHHWE TMOJHOTO BHYTPEHHETO OTPaXXEHUS B
ONTUYECKHUX CBETOBOAAX.

Jlunza. Xonm nydedt B ymH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONAa M TeNeckomna. ['ma3 kak onThyeckas cucrteMa. bIu3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnwitel Hprlotona. Crioxenue
CIIEKTpaJIbHBIX LBETOB. /ncnepcus cBera.

Hemoncmpayuu.

[IpsamonrHerHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBera.

[Tomyuenune u3o00pa>keHuM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

IIpenomiienue caera.

OnTuueckuid CBETOBO/I.

Xon nydei B coOuparolieu JuH3e.

XoJ JIydeu B pacCEeUBAOIIEH JIMH3E.

[Tonydyenne n300paxeHUi ¢ MOMOLIBIO JTUH3.

[Tpuniun aeiicTBus oToarnapara, MUKPOCKOINA U TEIECKOMA.

10. Mognensb riasa.

11. Paznoxkenue 0e10ro cBeTa B CIEKTP.

12. [lonydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO Jiyda OT yrijia
TMaJICHUS.

2. MBydyenue xapakTepuCTUK M300paXeHUs MPEIMETa B INIOCKOM 3epKalie.

L O N vk W R

3. HCCJ’ICI{OB&HI/IG 3aBUCUMOCTHU yTIJia IPCJIOMJICHUS CBCTOBOI'O Jiyda OT YIJid
MaaCHUA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. TlomyuyeHue N300paKEHUN C TOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue GOKYCHOIO pPacCTOSIHUS U ONTUYECKOW CHIIBI COOMparonieit
JINH3BIL.
OMBITHI O Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
OnpITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
L[BETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omnwitel Pesepdopna u mnmanerapuas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u nornonieHrue ceeta atomoM. KBauThl. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wMogenb aromHoro sapa. W3orombel. PannoakTuBHBbIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX sIAEP.

SnepHbie peakiuu. 3aKOHbI COXpaHEHHUs 3apsiIOBOIO M MAacCOBOTO YHUCEIN.
DHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M JHEpPrud. Peakiuu cuHTE3a U
nenenus sanep. Uctounuku saeprun ConHila 1 3BE371.

SAnepnas sHepreTvka. JleWCTBUS paJMOAKTUBHBIX H3JY4YCHH Ha JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIY4EHUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BomoOpoa.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOMIMX U3ITYICHHI.

6. Perucrtpaius uznydeHus OpupoAHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuuvie pabomel u onvimel.

1. HaGmroneHne CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE SHEPIMM YaCTHUIBl IO TOPMO3HOMY

nytH (o gororpadusm).

3. MBmepenwne paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAYCH JJISI CHCTEMAaTHU3AINH
U 0000IIeHHS  TPEIMETHOrO  COJAEpXaHUS M OMNbITa  JICSITEILHOCTH,
PUOOPETEHHOTO TIPU U3YyYEHUHU BCETO Kypca (PU3MKH, a TAKXKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHY Mo (¢U3UKe s 00ydarouuxcs,
BBIOPABIITUX 3TOT y4EOHBIN MpeMET.

[Ipu M3ydyeHHM JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIESITENIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpEeIMETHBIX  IJITAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (opMHUpYETCS
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCJICIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SBJICHUSI, TPUMEHSA MOJyYEHHBIC 3HAHWS, pelmarh 3aJadyd, B TOM YHUCIE
KAuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBHO AEATEIIBHOCTHBIM XapakTep JAHHOTO pas3feiia peainu3yercs
32 cu4€T TOro, 4YTO OOy4aromuecs BBHITOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPENJIaracTCs:
Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBSICHSTH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MIOBCETHEBHOMN KU3HH,
HCIIO0JIh30BaTh HAYYHBIE METOJIbl UCCJIeA0BaHUs (DU3NUECKUX SBJIICHUHN, B TOM
YHUCJIE IS IPOBEPKU THIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUs PA3IMYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHUs

y oOyuaromierocs: OynyT cOopMUPOBaHBI CICAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
du3nYecKoil HayKu;

- HIEHHOCTHOE OTHOIICHHE K TOCTHKEHHUSM POCCUMCKUX YUEHBIX -(DU3HKOB,

2) rpasKAaHCKOr0 U 1yXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXI€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTHXKEHHIM
bu3uKu;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX MPUHLUIIOB B JIEATEIbHOCTH
Y4E€HOIO;

3) 3cTETH4eCKOro BOCIIUTAHUSA:

- BOCIPUATHE ICTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOIO
OCTPOEHMS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKh KaK MOIIHOIO MHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BAXXHEHUIIECH COCTABJIAIOLIEH
KYJIbTYpPHI;

- pa3BUTHE HAy4yHOM JIO0O3HATEIBHOCTHU, HHTEpEca K HCCIIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBanuss  KyJAbTYpPbl  310POBbS W  3MOLHOHAJBHOIO
0J1aronmoJIyunsi:

- OCO3HaHME LEHHOCTH O€30macHoro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO TIOBEACHMUS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAIIIHUX YCJIOBUSX;

- c(hopMHpPOBAaHHOCTh HaBbIKa peQIIeKCHM, NpPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y IPyroro 4eJaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

- aKTMBHOE YyYacTHE€ B pEIICHUHM MPAKTHUUYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alld, TopojAa, Kpas) TEXHOJOTHYECKOM U



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIE U (DUIUICCKUX
3HAHUM;

- UHTEpEC K MPAKTUIECKOMY U3y4EHHIO TTpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS:

- OpUEHTAallUsI HAa MpPUMEHEHWE (U3WYECKUX 3HAHUU IS pelieHus 3anad B
00JlacTH OKpY’Karoliel cpenapl, TUIAHUPOBAHUS TIOCTYIKOB U OLIEHKU UX
BO3MOXHBIX TTOCHEACTBUH JIJIsI OKPYXKAIOIIEH CPEIbI;

- OCO3HAHHWE TIOOATHHOTO XapakTepa JKOJOTUYECKUX MPOOJIeM W MyTel HX
penieHus;

8) ajanTanum K M3MEHAIIUMCH YCJIOBUSAM CONMAJbHON W NPHUPOIHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPHU BBINOJIHEHUM HCCIAEAOBAaHUN U
IPOEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

- TIOBBIIIEHHWE YPOBHSI CBOEH KOMIIETEHTHOCTHM 4Yepe3 MPaKTHUYECKYIO
NEATENbHOCTD;

- MOTPeOHOCTH B (OPMHUPOBAHNHY HOBBIX 3HAHUMN, B TOM 4Hciie (HopMyTupoBaTh
UJIEH, TIOHSATHUS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

- 0CO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

- IJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHOOPETCHUM HOBBIX (U3HUUYECKUX
3HAHUM;

- CTPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aUMOCBSI3U IPUPOBI, 001IeCTBa U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHUEM (DU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JEHUCTBUM C YYETOM BIMSHHUS HAa OKPYXKAKIIYIO CpENY,
BO3MOXKHBIX TJIOOATTLHBIX ITOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUs mporpamMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O

obmiero oopa3oBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAOIIUE T03HABATEIbHbIC YHUBEPCAIbHbIC YdeOHbIC AeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBbIE  JCHUCTBUS,  PETYJISATUBHBIC
yHUBEpCaJIbHbIC YUeOHbBIC IEHCTBHUA.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3oBble JJornueckue a1ecTBUA:

e BBUBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKHM OOBEKTOB
(s1BEHMI);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMU, OCHOBAHUS JIs
00001IEHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHNS B paCCMaTPUBAEMBIX (paKTaXx,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJIATh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NpPU HU3YYEHUU (PUINUECKUX
SBJICHUWA U MPOIIECCOB, JI€1aTh BBIBOJbI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUYEHUH, BBIJBUTATh TUIOTE3bl O B3AMMOCBSI3AX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpPATh CHOCO0 pemieHus: y4eOHOM (u3nyecKon
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Haubosee
HOJXOASAIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTe/bCKue JeCTBHA:

UCIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATENLCKUNA HHCTPYMEHT MMO3HAHUS;
IPOBOAMTH 10 CAMOCTOSTENILHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHBIH
bu3nyecKuil IKCIEPUMEHT, HEOOJBIIOe HCCIeAOBaHNE (U3HUUECKOTO
SIBJICHUS;

OLIEHMBAaTh Ha TNPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICOBAHUS UITH SKCTICPUMEHTA,

CaMOCTOATENIBHO (HOPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 10 pE3yJibTaTaM
pOBEAEHHOT 0 HAOIIOIEHUS, OIIBITA, UCCIIECOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TaK)KE BBIIBUTATh MPEANONOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaunmneii:

NPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHl TIPU MONCKE U
orOope MHPOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHOW Y4eOHOIt
¢du3nueckoil 3anaun;

aHaJM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HWH(POPMALIUIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBHIOMpAaTh ONTHUMAJbHYIO (QOpPMY MpPEACTaBICHHUS
uHbOpMAIUd W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOKHBIMU
cXeMaMHu, IMarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMmyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHS:

B Xo/€ OOCYyXJAeHHs y4eOHOro maTepuasa, pe3yibTaToB Ja00paTOpPHBIX
paloT U MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOI TeMbI U
BBICKa3bIBaTh WJIEW, HAICICHHBIC Ha pEIICHHE 33a/Ja4yd M TOIIep)KaHue
OJ1aro’KeaaTeIbHOCTH OOIIEHUS;

COIOCTaBIISITh CBOM CYXACHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB
Jaiora, OOHapy>KMBATh Pa3jIMyure U CXOJICTBO MO3UIINN;



BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThI BBITOJIHEHHOTO (PU3UUYECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYaTbHOM pabOThl TPU PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIEMBL;

NPUHUMATD IIETH COBMECTHOW JEATEIHHOCTH, OPTaHU30BBIBATH JCHUCTBUS
no e€ JOCTHKEHHUIO: paclpeieNisiTh poJid, OOCYXAAaTh IMPOLECChl U
pe3yJIbTaThl COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIMOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOI'O pe3yJibTaTra 1o
CBOEMY HAIPaBICHHUIO M KOOPJUHUPYS CBOU JAEUCTBHUS C JPYyrUMU
YJIEHaMU KOMaH/ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIBHO C(OPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEH CTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YuyeOHbIe 1eliCTBUSs

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYAIMIX, TPEOYIOMUX
JUISL perieHus: GU3NYeCcKuX 3HAHU;

OPUEHTHPOBATHCS B  PA3NIMUHBIX MOAXOAAX MPUHATHUS  PEIICHUMN
(MHOUBHAYATbHOE, TPUHSTHE PELICHUS B TPYIIE, MPUHITHE DPEIICHUI
TPYIIIOi);

CaMOCTOSITEJTbHO COCTABJIATh AJITOPUTM pelieHUsT PU3NIECKON 3a/1auu UITu
IJIaHa HCCIEIOBAHMS C YYETOM HMMEIOIIMXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jiaraéMble BApUAHTHI PEIICHUN;
JIeN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTh 32 PELICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlM{ W MPEJJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTWKEHUSI  (HEHOCTHIKEHUS) Pe3yJbTaTOB
JESATEINBHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(U3UYECKOTO0 HUCCIICIOBAaHMS WJIM IPOCKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIHA U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYTrOoro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pemieHnn GU3NIeCcKuX 3a7ad Win
B YTBEPXKACHHUSIX HA HAYYHBIE TEMbBI U TAKOE K€ MPABO APYrOro.



HPEIMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 7 Kijacce MpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

UCIONb30BaTh  TMOHATUS:  (U3MYECKHUE UM  XUMHUYECKUE  SIBJICHUS,
HAOJIO/ICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIDKCHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, MPSMOJUHEWHOE), TPACKTOpPHUS, PABHOAECHCTBYIOIIAS
cuna,  aepopmauus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOLIAIOIINECS COCYIbI;

paznuuath sBieHus (auddys3us, TENIOBOE ABUKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE, HWHEPIHA,
B3aMMOJICCTBHE TEJ, PABHOBECHUE TBEPABIX TENI C 3aAKPEIIEHHOW OCHIO
BpallleHUsI, TMepefadya JaBJIeHUs TBEPABIMU TEJIaMH, S>KUIKOCTIMH H
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLICHUs
MEXaHUYECKOW SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX SBJICHUN B
OKpY)KaroleM Mupe, B TOM uuciie (U3MUECKHE SBICHHUS B TPHUPOJE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KUBOW W HEXKUBOU
NpUpOJE, NEUCTBUE CHIIBI TPEHUSI B MPUPOAE U TEXHUKE, BIHSHUE
aTMoc(epHOro JaBlieHUs HA KUBOW OPraHM3M, IJIaBaHUE PBIO, phluard B
TEeJe YelI0BeKa, MPU ATOM IMEPEBOJIUTh MPAKTUUYECKYIO 3aJauy B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (U3UUECKUX SBIICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA TN U (PU3NYECKUE SBICHUS, UCIOb3Ys
bu3ndecknue BEeTMYMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSHKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tela, MKUIKOCTH, Trasza),
BBITAJIKMBAIOIIAsA CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TOJIE3HOT0 JICUCTBUS MEXaHU3MOB,
KMHETUYEeCKasi U MOTCHIMalbHAs JHEPrusi), MpU OMUCAHWUU TPABUIHHO
TPaKTOBaTh  (PU3UYECKHM  CMBICI  HMCHOJIB3YyEeMbIX  BEIUYUH, HX
0003HAYEHUS! M €IUHUIIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (OPMYIIHI,
CBSA3BIBAIONINE JTAHHYIO (DU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUMHAMH,
CTPOUTH TpaMKN U3YYCHHBIX 3aBUCUMOCTEHN (PM3UUYECKUX BEJIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOIECCHI,
UCIIONb3Ysl MpaBUjia CIOXKEHUs Cui (BIOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO paBHOBECHS pbryara (0Joka),



«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPruu, NpHU HTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MaTEMATHYECKOE BBIPAKECHMUE;

OOBSACHATH (PU3UUECKHUE SIBICHHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 -2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA MJIK 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJayd B 1—2 JEWCTBUS, MCHOJB3Ys 3aKOHBI H
dbopmyIbl, cBs3bIBarONIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIN3a
YCIIOBHUSA 3a/layy 3allUChIBATh KPATKOE YCIOBUE, MOJACTABISATh (U3NUECKUE
BEJIMYMHBI B (DOPMYJBI M MPOBOAUTH Pacd€Thl, HAXOIUTh CIPABOYHbBIC
JaHHBIE, HEOOXOAUMBIE JJISl PEIECHUs 3a]a4, OLECHUBATh PEaIuCTUYHOCTD
MOJIYYeHHON (QHU3UYECKON BEJIMUUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISTH TPOBEPIEMOE
Opeanojoxkenue  (TMIOTEe3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAXOAWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €r0 pe3yJjbTaTaMm;

MPOBOAUTH OMBITBI 1O HAOMIOACHHUIO (U3MYECKUX SABJICHUWA WIH
bu3nUecKux CBOICTB TE: dbopMyrpoBaTh IPOBEPSIEMBIE
MPEANON0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHNU ,
3aMKChIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATE MPSMbIE W3MEPEHUs PACCTOSHUSA, BPEMEHH, MacChl Tena,
o0bEMa, CHUJBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MpUOOPOB, 3aMHUCHIBATH I[OKa3aHUS NPUOOPOB C Y4ETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPECHUH;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEJIMUYHUHBI OT
JIpPYrodl € HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUI (3aBUCHUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Telna OT BPEMEHHU JBHKCHMUS TeENa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOoTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUJIBI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
IOTPYKEHHOM YaCTHU TeNa U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TeJo, YCIOBH
MJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUsl pbhluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4e€OHOr'0 HCCJEOBaHUS, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs], CIEAys MPeNIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl MOMYYEHHOM 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHUJE



NPEUIOKEHHBIX TaOIUIl U TpaduKOB, JeNaTh BBIBOABI IO pe3ysibTaTaM
UCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (U3MUECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBKCHHUS,
JaBIICHWE  BO3JyXa, BBITAJKWBAIOUIas CHUJa, JEHCTByIOIIas  Ha
NOTPYXKEHHOE B JKHJAKOCTh TeNOo, KO3()PHUIMEHT Mone3HOro AeucTBUs
IOPOCTHIX MEXaHU3MOB), CJenysd TNPEAIOKCHHON WHCTPYKIUU: TIpU
BBIMIOJIHEHUN HW3MEPEHH coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOMW BEITMYUHBI,

coOMroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000py10BaHKEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOIIAIOUINECS COCYIbl, OapoMeTp,
pbIuar, MoJBMKHBIN M HENOJBM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKkTEepU30BaTh MPUHLMUIBI JEHCTBUS M3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO  BOJIOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, TOPIIHEBOI HACOC, APEOMETP), HCTIONb3Ysl 3HAHUS
O CBOMCTBax (pU3MUECKUX SBICHUN M HEOOXOAUMbIE (U3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OpUBOIUTH  NpUMEPHl  (HAXOOUTh  WHGPOPMALMIO O  TPUMEPax)
MPAaKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KHU3HU 1711 obecrieueHnsi 0€30MacHOCTH MpU oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBbS U COOJIOIEHUS
HOPM 2KOJIOTHYECKOTO MOBEACHUSI B OKPYXKAIOIIEH Cpejie;

OCYLIECTBISITH OTOOp HUCTOYHMKOB uHGopMmanmu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TYTEM CpPaBHEHHMS PA3UYHBIX HCTOYHHMKOB  BBIJCIATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYUBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIOJIb30BaTh MPH BBHIOJHEHUU YYEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHWs, CIpaBOYHbIE MaTepualsbl,
pecypcbl cetu MIHTepHET, BiaseTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHbIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(pOpMAIu (PU3HUECKOTO COMEp)KaHUs, B TOM
yycie MyOJaMYHO JAefaTh KpaTKHWE COOOIICHHS O pe3ysbTarax MPOEKTOB
WA Y4eOHBIX HCCJEIOBaHUI, NIpPU 3TOM TPaMOTHO HCIOJIb30BAThH



W3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTALIUEN;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIEAOBAHUN paclpeaesiTh
00s13aHHOCTH B TpPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadyaMu,
CIICIUTH 3a BBIIIOJIHEHUEM IUIaHA [JEWCTBUM, AaJEKBAaTHO OLICHHUBAThb
COOCTBEHHBI  BKJIQJ, B  JI€ATE€IbHOCTb  TPYIIbI,  BbICTPAUBATh
KOMMYHHMKAaTHBHOE B3aMMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

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

WCIIOJIb30BATh MTOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUTUYECKUE U
aMmop(dHbIC Teja, HACBHIIICHHBIM W HEHACBIIEHHBI mMap, BIAKHOCTH
BO3/1yXa, TEMIEparypa, BHYTPEHHSII OJHEPrus, TEIUIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUHN 3apsijl, SJIEKTPUUECKOE IOJIe, IPOBOJIHUKH
Y TUDJIEKTPUKU, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Teriornepenaya,
TETJIOBOE PABHOBECHE, CMAYMBAHUE, KAIWJUIAPHBIC SABJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUcCTauM3alus (OTBEpIEBaHUE), KHUIICHHUE,
Teruionepeaada (TEmI0MpPOBOHOCTD, KOHBEKIIHS, U3JIy4YCHHE),
AJIEKTPU3ALMS TEJ, B3aUMOJCUCTBUE 3apsAI0B, JCUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWUMOJCHCTBUE MAarHUTOB, JICHUCTBHE
MAarHUTHOTO TMOJISi HAa TIPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHAsT UHAYKITUS)
M0 ONHCAaHUIKD MX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpY)KaroIeM MHpe, B TOM uucie (U3MUECKUE SBICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KaNWUIIPHBIE SABJIECHUS B MPUPOJIE,
KpUCTa/UIbl B mpupoje, u3nydenue CosHila, 3aMep3aHue BOJOEMOB,
MOpCKHE Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEsS, CHETa, DJIICKTPUICCKUE
SBJICHUST B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMuid, Jpeid MOJOCOB, PO MAarHUTHOTO TOJS MU JKA3HU Ha
3emMiie, IOJISIPHOE CUSIHUE, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3HMUYCCKUX
SIBJICHUI;

OIMHMCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SIBJICHUS, MCIIOIb3Ys
(dbu3nYeckre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPTHUs, KOJIUYECTBO
TEIUIOThI, yJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, VJAEJbHAS  TEIJIOTa
MJIABJICHUS, yJeJbHAs TeIJIoTa MapooOpa3oBaHus, YJCIbHAs TEIiIoTa
CropaHus TOIUIMBa, KOA()(PUIMEHT TOJEe3HOro JACHCTBUSI TEIJIOBOM



MalluHbl, OTHOCUTENbHAs BIAXKHOCTh BO3/yXa, 3JIEKTPUUYECKHI 3apsf,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIIEHUE MPOBOAHUKA,
yIeIbHOE  CONpOTHUBIEHUE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0  TOKa), MpU ONUCAHUKM MPABWIBHO TPaKTOBATh
¢u3nyecKuil CMBICT UCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHUIIBI
(GU3MYECKUX BEJIWYMUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCIIOJIb3ysS OCHOBHBIE€ IIOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKONW TEOPHHU
CTPOEHHS BEILECTBA, MPUHLIUI CYNEPIO3UIMHU ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisi ydacTka LenH, 3aKOH
JIxoynsa—Jlenna, 3aKkOH COXpaHEHHMs JHEPrUM, IIpU OTOM J1aBaTh
CIIOBECHYIO (hOpPMYJMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYECKOe
BBIPAYKEHUE;

OOBSICHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil IPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOrHYeCKux
1IaroB C OMopoil Ha 1—2 W3y4yEeHHBIX CBOICTBa (U3NYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHele 3aJaud B 2—3 JEHUCTBUSA, HCIHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBaIOIIME (PU3NUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJjayd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX U1l pelIeHHs] 3aJayd, BBIOUPAaTh 3aKOHBI U (OPMYJIBL,
HeoOXoMMbIEe MJii €€ pellIeHUs, MPOBOAUTH pacuéTbl U CpPaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh MpU OMOLIU
(GU3MYECKUX METOJ0B, MCMOJb3ys ONHMCAHME MCCIEAOBaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
MIPOBEICHUS UCCIIEIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBJICHUM WU
¢u3nyecKux CBOMCTB TeJl (KaWUIIPHBIE SIBIICHUS, 3aBUCUMOCTb JJaBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpoOIecca OCThIBAHUS U
HarpeBaHus MpPU U3IYYEHUM OT I[BETA U3JIydaroule (morjoliaroniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYpPbl KUAKOCTH U
IJIOMAa €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJECHCTBHE IIOCTOSIHHBIX MAarHuTOB,
BH3yaJiM3alllsl MarHUTHBIX TOJE€M TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO MOJs Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHuTa,



CBOMCTBA 3JEKTPOABUTATENS] MOCTOSHHOIO TOKa): (POpMyIupoBaTh
MPOBEpsIEMbIE MPEATION0KEHHS, COOUpPATh YCTAHOBKY W3 MPENJI0KEHHOTO
000py10BaHMsl, ONUCHIBATh XOJ ONbITa U (POPMYJIMPOBATH BBIBOJIBI;
BBIMIOJIHATG ~ TPSIMBIE ~ U3MEPEHHS]  TEMIIEpPaTypbl,  OTHOCHUTEIHHON
BJIQKHOCTH BO3/yXa, CHUJbl TOKA, HANpsHKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (U3UUYECKUX BEIUYUH, CPABHUBATH
pe3yIbTaThl UBMEPEHUI C yUETOM 3aJaHHON aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
JIpyrod ¢  HCHOJB30BAaHMEM TMPSMBIX HM3MEPEHH  (3aBHCHUMOCTH
CONPOTUBJICHUSI TMPOBOAHHKA OT €ro AJUHBI, IUIOIAAM TONEPEUHOTO
CEUEHUS U YJIEJIbHOTO COIIPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANOpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIbHOIO M MapajUIeNIbHONO  COEIMHEHHM
IPOBOJITHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMOJIHATh W3MEPEHHs, CIEAys MpeIIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl IMOJIYYEHHOH 3aBUCUMOCTM B BHJE Tabiull U TpaUKOB,
JIeJIaTh BBIBOZBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs] (PU3UYECKUX BeIMYWH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE TNPOBOJHMKA, paboTra H
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPENJIOAKEHHOW MHCTPYKIUH, U
BBIUNCIISITh 3HAUCHNE BETMYMHBI,

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OnucaHus (B TOM 4YHUCIE:
CUCTEMa OTOILJIEHUS JIOMOB, TMI'POMETp, NapoBasi TypOWHa, aMIIEpMETp,
BOJIETMETP, CUETUYMK DJIEKTPUUYECKOW HHEPIHM, DIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTENbHBIC AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
IPEJOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOBUTATEIb TIOCTOSSHHOTO TOKA),
UCTIOJIb3YsI 3HAHUSA O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE
npuOopel 1O CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO
CrOpaHHsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUYECKHX
Leneil ¢ Mmociae10BaTeNIbHbIM U MapajuleIbHbIM COEMHEHUEM 3JIEMEHTOB,
paszinyasi yCJIOBHbIE 0003HAUEHHUS 3JIEMEHTOB JICKTPUUECKUX LIeTIeH;



OPUBOAUTH  MpUMEpPhl  (HAXOAUTH  HWHGOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbSA U COOTIOACHHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPY)KAIOIIeH cpelie;

OCYIIECTBISITh TOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUS B
NHTepHere, Ha OCHOBE HWMEIONIMXCS 3HAHUW W IIYyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
SBIISICTCS] IPOTUBOPEUYUBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHIMOJIHEHUU YYEOHBIX 3aJaHUl HAYYHO-MIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuassbl,
pecypebl cetu MIHTepHeET, BiaieTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHGOPMAIUHU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUS,
0000mass wHGOPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PHU3UUECKOTO
COZepXaHMsl, B TOM 4YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3Y/bTaThl
IPOEKTHOW WJIM UCCIIENOBATENbCKON NEATEIbHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXK/JIaTh BBICTYIUICHUE MPE3CHTALlUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUN (PU3MUECKHX
IPOLIECCOB paclpeseisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICIUTh 32 BBIMOJIHEHHWEM IJIaHa JEHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIAJ B
JeSTeNIbHOCTD IPYIIbI, BEICTPAaBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniath KOH(IUKTHL

K xoniy o0yuenus B 9 kiiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM yPOBHE
JOJDKHBI OTpaXaTh c()OPMUPOBAHHOCTD Y 00 YU aIOLIUXCST YMEHHI:

UCIIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepuajbHas TOYKA,
TPAaEeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKEHUs, nedopMarius
(ynpyrasi, miacTuU4eckasi), TpPEeHHE, ILIEHTPOCTPEMUTETHLHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsHKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHUUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
1IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCT,
CHEKTPhI UCIYCKaHUsSI U TOTJIOIEHUs, alib(a, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPIeTHUKA,;

paznuyaTh SBJCHUS (PAaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEIHOE MIBM)KEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JBUKEHHUE M0 OKPYKHOCTH, B3aUMOJCHCTBUE



TEJ, PEaKTUBHOE JBWXXEHHUE, KojeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHE, OTPAKEHUE
3ByKa, NPSIMOJMHEHHOE DPACHpOCTPAaHEHHUE, OTPAKEHUE U INPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3loKeHHUe Oeoro cBeTa B
CHEKTP U CJOXEHUE CIEKTPAIbHBIX LBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3SHUKHOBEHUE JIMHEMYATOro CHEKTpa
U3JIYYEHHUS ) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE HW3YYEHHBIX  (PU3MYECKUX  SIBJICHHU B
OKpyKarollleM Mupe (B TOM 4Hcie (PU3NUYECKHE SIBICHUS B MPUPOJE:
MIPUJINBBI U OTJIUBBI, BH>KEHUE IUTAaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, IyHaMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTHUYECKOE IEHCTBUE BHUIMMOTO,
yIbTparoONIETOBOTO W PEHTICHOBCKOTO M3IyYEHUW, ECTECTBEHHBIN
paMOAaKTUBHBIA (POH, KOCMHYECKHE JY4YH, PaJUOAKTUBHOE H3Iy4EHHUE
MPUPOJHBIX MHHEPAIOB, JEHUCTBUE PATUOAKTUBHBIX W3JIYYEHUU Ha
OpraHHM3M YeJIOBEKa), IPH 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3a]ady B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

OIUCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3MUECKUE SIBIICHUS, UCIIONb3YS
(¢u3nyueckue BEIWYUHBI (CpelHssI W MIHOBEHHAs CKOPOCTh Tela MpU
HEPABHOMEPHOM JIBH)KEHHMH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOPOCTb, CHJIa TPEHHMs, CWJIa YIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOIO TMAJEHUsl, BEC Tela, HMMIYJIbC Tela, HWMILYJIbC CHJIBI,
MeXaHW4yecKass paboTa M MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIBbHAS SHEPrUsl CHKATOU
MPYKUHBI, KUHETUYECKAs DHEPrus, IIOJIHAs MeEXaHW4yecKas »JSHeprus,
NEPUOJ M YacToTa KoieOaHuil, IMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHUS CPEIbl), IpU OMUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOIB3YEMbIX BEIUYHH,
00O3HAYEHUSI M €IUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHUS M MPOLECCHI,
UCIOJIb3yd 3aKOH COXPaHEHUs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHHS,
MPUHLUN CYNEPIO3UIMU CWJI, NPUHLMI OTHOCUTENbHOCTH [anuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHS! MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOT0 U MAaCCOBOI0 YUCEN



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

OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1aroB ¢ ONOpodl Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUIA,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7aud (ONuparolmuecss Ha cucremy u3 2-3
ypaBHEHU), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIJIOBHs 3a/layll 3alHChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIE JAHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHWBAaTh PEATUCTHUYHOCTh TMOJIYYEHHOTO 3HAaueHus (pusnueckomn
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(GU3MYECKMX METOIOB, HCIONb3Ysl ONUCAHUE HCCICIOBAHMS, BBIIEIAThH
IpOBEPSIEMOE  MPEANONIOKEHHE, OLICHUBATh IPABUIBHOCTh IOPSAJIKA
NPOBEACHUS  WCCIEAOBAaHWSA, JIeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJEHUI U OIBITOB,;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nyeckux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsS! PHEPrHH, 3aBHUCHUMOCTH IEpPHOJA KOJICOAHHWH TMPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTY/bl MAJIbIX KOJICOAHUMN, MPSIMOIIMHENHOE pacpOCTpaHEHUE CBETA,
pasznoxkeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWMCTB M300paKEHHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300paKEHUS MpeaMeTa B coOuparormen
JMH3€e, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3JIYUYEHHUS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3  M30BITOYHOrO Habopa
o0opynOBaHMs, OMHCHIBATH XOJI  OMbITA U  €ro  pe3yabTarhl,
(bopMyIHpOBaTh BHIBOIBL;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUIO0 MPSIMBIX M3MEPEHHM, Ompeaenss
CpeAHee 3HAueHHE H3MepAeMOll BelIMUYUHBI ((POKYCHOE paccTOsSHUE
coOuparonieii JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIloco0a HM3MEpeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHHU
IpU PaBHOYCKOPEHHOM JIBWKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJIe0aHU MaTeMaTH4YeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)k€HUs CBETa OT yrja MaJeHus U YIja MpeJOMJICHUS OT yIJa



NaJieHus): ITUIAHUPOBaTh HCCIIEIOBAaHHME, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pPE3yJNbTaThl TOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BUJE TaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yabTaTaM MCCIIeIOBaHUS;

IPOBOJIUTh KOCBEHHBbIE HW3MEpPEHMs] (U3NYECKUX BEIUYMH (CpeaHsis
CKOpOCTb M YCKOpPEHHE Telda TpH PaBHOYCKOPEHHOM JIBHIKEHUH,
YCKOPEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTh MPYKUHBI, KO3(PPUIUEHT
TPEHUS CKOJBXEHMS, MeXaHHMuecKass padoTa M MOIIHOCTb, YacToTa U
nepruoa  KoieOaHWM MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJia coOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IUIAHUPOBATh HM3MEpPEHHs, COOMPaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY MU
BBITIOJTHATH U3MEPEHUs, CIEAYS MPeIOKEHHOW MHCTPYKIUH, BBIYUCIATH
3HAYCHHE BEIMYMHBI U aHATU3UPOBATh MOJIyYEHHBIE PE3YIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

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

pa3nuyaTb OCHOBHBIE TPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJeNei:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeIh aTOMHOTO SAPa;

XapaKTepU30BaTh MIPUHLHUIBI JEHCTBHS H3Y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpO Ha WX omucaHusi (B TOM 4YHCIE:
CIUIOMETP, OATYUKH TIOJOXKECHHS, PACCTOSHHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKM, TMEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKHX SIBICHUA M  HEOOXOAMMBbIE (PHU3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKU M3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pelieHHH Yy4eOHO-TIPAKTUYECKUX 3a/lad, ONTHYECKHUE CXEMBbI IS
MOCTPOEHUS N300PAKEHNI B INTOCKOM 3€pKajie U COOMPArOLIEH JIMH3E;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALUMIO O  IpUMEpax)
IPAKTUYECKOTO HUCIOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU U obecriedeHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOT0 TTOBEICHUS B OKPY)KAIOIICH Ccpeie;

OCYIIECTBJIATh TOWCK HWH(POpMaNuu (PU3NYECKOTO COJCPKAHHUS B
Hutepuete, caMOCTOATENBHO (GOPMYIUPYSl MOUCKOBBIN 3aIIPOC, HAXOIUTH



MyTU OTNpeAesieHUs] JOCTOBEPHOCTH IMOJIyY€HHOM MHPOpPMAIMU HA OCHOBE
UMEIOINXCS 3HAHUN U JOMOTHUTEILHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJjaHUIl HAyYHO-IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWs, CIpPaBOYHBICE MaTepualbl,
pecypcbl cetu VIHTepHeT, BiIaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALMU U3 OJHOU 3HAKOBOUW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbBIE MUCHbMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
uH(GOpMAIIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIATh PE3YIbTAThI MPOSKTHOW WU UCCIIEIOBATEIbCKON
NEeSATeNIbHOCTH, TMpPU 3TOM TPaMOTHO  HCMOJb30BaThb  HM3y4EHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro pasziena (QHU3MKH M CONPOBOXKIATb
BBICTYIUICHHE TMpE3CHTaled ¢ y4€ToM O0cOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | Ilpakrnueckue
n/n NMporpaMMmel Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
Pa3znesn 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6moreka [JOK
1.1 ®dusrka - HayKa o one 2
H3Hia - fiayka o Hprpon https:/m.edsoo.ru/7f416194
1.2 du3znyecKre BeITUYUHbI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Bbub6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/ MO3HAHUS hitps://m.cdsoo.rw/7416 194
Hroro no pasaeiy 6
Pa3nen 2. IlepBoHaya/ibHbIC CBEICHUS 0 CTPOCHUH BELIeCTBA
but6moreka [JOK
2.1 1
CTpoerue seuiecTsa https://m.edsoo.ru/7f416194
29 JIBH>KE€HWE U B3aUMOAEUCTBUE YaCTHI] ) 1 bubmmoreka [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
b K
23 ArperaTHble COCTOSIHUS BEILIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:xeHUe U B3aMMoOAeiicTBHE Tel
3.1 Mexannyeckoe TBHKEHHE 3 bubmiorexa TIOK
https://m.edsoo.ru/7f416194
3.2 Wuepus, macca, IJI0THOCTh 4 1 bubmumoreka [IOK




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

Bbub6morexa IIOK

33 Cuna. Buasl cun 14 2
https://m.edsoo.ru/7f416194
Nroro no pazneny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TEJIaMH, )KUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
Hlaprenie X aKocTH > https:/m.edsoo.ru/7f416194
but6moreka [JOK
4.3 ATMOChEPHOE AabiCHHE 6 https://m.edsoo.ru/7t416194
44 JleiicTBUE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
’ B HUX TE€JIO https:/m.edsoo.ru/7f416194
Nroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
A P 1
> 300Ta 1 MOIUHOCTS 3 https:/m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 buomorexa [TOK
https://m.edsoo.ru/7f416194
b K
5.3 MexaHuueckas HEprust 4 1 noamorera 11O
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Kourpoasbnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnea 1. TenioBble siBi1eHUs
bu6moreka [IOK
1.1 i 7
CTpocHue i CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TeroBbeie TPOLIECCHI 21 1 5 ubsmorexa I
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasznen 2. DiekTpuueckre 4 MarHUTHbIE SIBJICHUS
51 DNeKTpUYECKre 3apsibl. 3apsHKEHHBIE Tea 7 | bu6morexa [IOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
bub6moreka [JOK
2.2 I1 i i 2 2 7
OCTOTHHBI SCKIPITCCIIHIL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBJICHUS 6 1 1.5 buomorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHUTHAs UHAYKIIUS 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM uudppoBbIe
Ne n/m P Kourpoasbnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanundeckue siBJI€HUS
11 MexaHu4ecKoe JBUKECHHE U CIIOCOOBI €0 10 | bu6moreka [IOK
' OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 40

Paznesa 2. Mexann4yeckue Koae0aHUA U BOJHBI

bub6moreka [JOK
2.1 M 0 7 3
CATITTICCIHE Koehammt https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15

Paznen 3. DiieKTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMArHUTHbIE BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6motexa [IOK
’ 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6

Paznena 4. CBeToBbI€ AIBJICHUSA

4.1 3aKkOHBI 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 httos://m.edsoo.ra/ 7641 ada6
Nroro no pazneny 15
Pa3zpnesn 5. KBanToBbIe sIBJICHUS

bu6moreka [IOK

5.1 Ucnyckanue u noriaomeHnue cBeta aToMoM 4 1 hitps://m.edsoo.rw/7f4 ] ada6
bu6moreka IIOK

5.2 C 6 1

TPOCHIE GTOMHOTO pa https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. IloBTopuTe1bHO-00001A10 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IIICHNE COAEPKAHUS 9 ) bubmoreka [IOK
’ Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne uudposbie
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypcsl
®usnuka — HayKa o npupoje. SBieHns
1 1 https://resh.edu.ru/
pupobl. PU3NYECKUE SABICHUS
Mexanudeckue, TEIUIOBbIE, JIEKTPUUECKHUE
2 ’ ’ P ’ 1 https://resh.edu.ru/
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBICHUS
3 DuU3nUEeCKUE BEIMYUHBI U UX U3MEPEHUE 1 https://resh.edu.ru/
VYpok-uccinenosanue "M3mepenue
4 TEMIIEPATyphI IIPU IOMOILIHU XUIKOCTHOI' O 1 1 https://resh.edu.ru/
TEPMOMETPA U JaTYMKA TEMIEPATypsl"
Kak ¢usuka u 1pyrue ecteCTBEeHHbIC HAYKU
5 n3y4aroT npupoay. EcrecTBeHHOHayuUHBIH 1 bubmoreka [IOK
MeTo mo3Hanus. Onrcanne GU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C TOMOLIBIO MOZAENEN
VYpok-uccnenoranue "lIpoBepka runorespr:
JAJIbHOCTB I10J1€Ta MIapUKa, IYIIEHHOI O
6 P y 1 1 https://resh.edu.ru/
TOPU3OHTATIBHO, TEM OOJIbIIE, YeM OOJbIIe
BbICOTA MycKa"
Crpoenue BeniectBa. ONbITHI,
bub6moreka IIOK
7 JOKa3bIBAIOIINE U CKPETHOE CTPOEHUE 1
https://m.edsoo.ru/ff09fe0a
BEILECTBA
bu6moreka [JOK
8 JIBM>KeHMEe YacTHI] BEIISCTBA 1
https://m.edsoo.ru/ff0a013e




VYpok-uccinenopanue «OnbITHI 11O

9 HaO0JII0IEHUIO TETJIOBOTO PACIIUPEHUS https://resh.edu.ru/
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA https://resh.edu.ru/
B3anmoCBA3b MEX1y CBOMCTBAMH BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSHUAX U UX bubmoreka [IOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
12 Mexannueckoe IBUkeHNE. PaBHOMEpHOE U bubmmoreka [IOK
HEPABHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmorexa [IOK
13 Cxkopocts. Enunnne! ckopoctu 1
https://m.edsoo.ru/ff0a079¢
bubmmoreka [IOK
14 Pacuer nyt 1 BpeMeHH NBHKEHUS
https://m.edsoo.ru/ff0a0ae4
Wuepinsa. 3akon nHepinu. B3aumoneiictsue
15 Tel II:aK NpUYrHA I/I3Mp€HeHI/ISI CKOPOCTH bubmiorexa [IOK
p P https://m.edsoo.ru/ff0a0c10
JIBUKEHUS TEIl
16 IInotHOCTS BemecTBa. Pacuer macchl u but6moreka [JOK
o0BeMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopartopnas pa6orta «OnpeneneHue
17 patop . p p https://resh.edu.ru/
MJIOTHOCTH TBEPJIOTO TEJa
18 Pemenne 3amau o Teme "IImoTHOCTD bubmmoreka [IOK
BemniecTna"” https://m.edsoo.ru/ff0al23c¢
Cura KaKk XapakTepuCcTUKa B3aUMOCHCTBUS
19 https://resh.edu.ru/
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTopHas padora «3yuecHue
20 3aBUCUMOCTH pacTsbkeHus (nedopmannn) https://resh.edu.ru/

MPYXXUHBI OT IPUIIOKEHHON CHIIBI)




21 SBnenue Tarorenus. Cuna TSHKECTH https://resh.edu.ru/
CBsI3b M@Ky CUJION TSHKECTH U MAacCOM Tera.
22 Bec tena. Pemenue 3agau no teme "Cuna bubmorexa [OK
tena. Pemenu 9 110 TeM 7)1
" s https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsecTH Ha ApYTux MiaHeTax. bu6mmoreka [IOK
dusnueckre XapaKTepUCTUKHU IIIIAaHET https://m.edsoo.ru/ff0al1502
but6moreka [JOK
24 N3mepenue cuil. Jlunamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec Tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
26 CroxeHue ByX CUJI, HAllPAaBJICHHBIX 10 bu6motexa [IOK
OJIHOM npsAMON. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
Pewenue 3anau no reme
27 \ . 8 " https://resh.edu.ru/
PaBHoneiicTBYIOIAs CHIT
)3 TpeHne CKOJIbXKEHUS U TPEHUE TTOKOSI. bu6mmoreka [IOK
TpeHue B mpupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «/3yueHnue
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bu6moreka [IOK
CHUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOUINXCS TIOBEPXHOCTEMN»
Pemenue 3aau Ha onpenenexue
30 g A . et https://resh.edu.ru/
PaBHOACHUCTBYIOLIEH CHUIIbI
Pemenue 3amay mo remam: «Bec Tenay,
31 «["papuueckoe nzodpaxenue cum», «Cuiab» butamorera LIOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHONEWCTBYIOIIAS] CHID»
KonTponpHas pabota 1o Temam:
32 «MexaHn4uecKkoe ABMKEHUE», «Macca, https://resh.edu.ru/

MJIOTHOCTHY, «Bec tenay, «['paduueckoe




n300pakeHue cuiny, «CHIbI

JaBnenue. CriocoObl YMEHBIIICHHS U bubmmoreka [IOK
33
YBEJIMUEHUS IaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bu6moreka [JOK
34 "
0T 00bEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua gaBieHust TBEPALIMHU TEIAMH, but6moreka [JOK
KHAKOCTSIMU M razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJAKOCTH U Ta3e, BHI3BAHHOE bu6mmoreka [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3aga4 mo teme «J/lapiaeHue B bubmumoreka [IOK
SKUIKOCTHU U rase. 3axod Ilackansa» https://m.edsoo.ru/ff0a2826
bu6moreka IIOK
38 Coobmarommecs cocynsl https://m.edsoo.ru/ff0a2970
. bubmunoreka [IOK
39 Pnapagmireciiit npece https://m.edsoo.ru/ff0a3136
40 Masnomerpsl. [TopiiHeBOH KUIKOCTHBII hitps://resh.cdu.ru/
Hacoc
Atmocdepa 3emmu. [Tpuunnbt
A1 CYIIIECTBOBAHUS BO3AYITHON 000JI0YKH bubmmoreka [JOK
3emu. 3aBUCUMOCTB aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
bu6moreka IIOK
42 Bec Bo3nyxa. ATmocdepHoe naBieHue hits://m.edsoo.rw/ff0a2b5a
43 N3mepenne atmocdepHoro gapieHus. OnbIT bu6mmoreka [IOK
Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOT0 IaBJICHUS OT bu6motexa [IOK
BBICOTHI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtMmocdepHoe naBiieHne bu6mmoteka [IOK




Ha pas3sjiMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau o reme "ATmocdepHoe

46 " https://resh.edu.ru/
JlaBJICHUE
47 JleficTBUE )KUAKOCTU U ra3a Ha IOTPYKEHHOE bu6moreka [JOK
B HHUX TeJI0. ApXUMe0oBa Ccuiia https://m.edsoo.ru/ff0a3276
JlaGopaTopuas pabota «OmnpeneiieHne
Patop pv vp N but6moreka [JOK
48 BBITAIKUBAIOIICH CUJIBI, ISHCTBYIOMIEH Ha
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B )KUIKOCTHY
JlaGopaTopHas pabora 1o Teme
49 «HWccnemopanue 3aBHCHMOCTH Beca Tella B bu6moreka IIOK
BOJ/I€ OT 00BbEMA MO PY>KEHHOH B JKUJKOCTb https://m.edsoo.ru/ff0a3514
4acTH TeJa»
bubmunoreka [IOK
50 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabora "KoHcTpynpoBanue
51 apeoMerpa UM KOHCTPYUPOBAHUE JTOAKH U https://resh.edu.ru/
orpezienenne e€ rpy30noabEMHOCTH "
Pemenwne 3agau o temam: «IlnaBanue
but6moreka [JOK
52 cynoB. BoznyxonnaBanue», «JlaBienue
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TeJI, )KUJKOCTEH U Ta30B»
bu6mmoreka [JOK
53 Mexanunyeckas pabora 1
https://m.edsoo.ru/ff0a3f82
but6moreka [JOK
54 MomuocTs. EqUHUIIBI MOIITHOCTH
B FUTHITHEL MOTH https://m.edsoo.ru/ff0a3f82
Vpok-uccinenopanue "PacuéT MOIIHOCTH,
55 p f[ . = | https://resh.edu.ru/
pa3BUBaEeMOM NIpU MOABEME T10 JICCTHUILIE
[Ipocteie Mexanu3Msbl. Peruar. PaBHoBecue
56 https://resh.edu.ru/

CHJI Ha pbluare




KonTtponbshas pabora o reme «/laBnenue

57 TBEPABIX TEJI, KUIKOCTEH U ra3oBy / https://resh.edu.ru/
Bcepoccuiickast mpoBepouHas pabora
PesepBHbIii ypok. Pabota ¢ Tekctamu 1o

53 Teme «/laBieHne TBEPABIX TN, KUIKOCTEH U bu6mmoreka [IOK
razoB» / Becepoccuiickast mpoBepodHas https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPOJIE.

59 JlaGopaTtopHas pabora ?I/ICCerI[I())BaHHe 0.5 bubamorexa LIOK

. https://m.edsoo.ru/ff0a478¢e
YCIIOBUM PAaBHOBECHUSI phluara

60 Pemrenue 3aga4 mo teme «Y CIOBUS bubmmoreka [IOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koapdumment monesnoro neiictBus

61 MexaHusMa. JlaboparopHnas pabota 0.5 https://resh.edu.ru/
«3mepenne KIIJ HakKTOHHOM MJIOCKOCTH»

2 Pemrenue 3amau mo teme "Pabora, bub6moreka [JOK
MoIHOoCTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprust. Kunetnueckas u bu6mmoteka [IOK

63
MOTEHIMAJIbHAS JHEPIUsl https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPruu bubmorexa [IOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 10 TEME
"DKCIIEpUMEHTAIBHOE OIIPENIEIICHUE

65 W3MEHEHUS KUHETUYECKOW U MOTEHIUAJIbHON 1 https://resh.edu.ru/
SHEPrUu MPH CKATHIBAHUHU TeJA MO
HAaKJIOHHOW INTIOCKOCTH"

66 Kontponbsnas padora no reme «Pabora u https:/Jresh.eduru/

MOIIIHOCTb. DHEPrusi»




67 Pe3epBHblii ypok. Pabota ¢ TekcTamu o 1 bu6mmorexa LIOK
Teme "MexaHnuyeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
68 Pe3epBHblii ypok. Pabota ¢ TekcTamu 1o | hitps://resh.cdu.r/
teme "Paborta. MomHocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE

Ne nmu(ppoBbIE

Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE

padoThI padoThI
pecypcsl
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHO-
. bubmmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS

2 Macca u pasmep aTOMOB U MOJIEKYJI 1 https://resh.edu.ru/

3 Mogaenu TBEPAOrO, KUJIKOTO U 1 bu6motexa [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicCHEHHE CBOMCTB TBEPAOTO, KUIKOTO U
ra3000pa3HOro COCTOSIHUI BellecTBa Ha

4 . 1 https://resh.edu.ru/

OCHOBE ITOJIOKEHHU I MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpUHU
bu6moreka [JOK
5 Kpucrammueckue n amopgHsbie Tena 1
https://m.edsoo.ru/ff0a5800

6 CmaunBaHue U KalUJUIIPHOCTb. | bu6moteka [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

but6moreka [JOK

7 TemnoBoe paclIMpeHue U ckaTue 1

https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl CO

8 Patyp Patyp 1 https://resh.edu.ru/
CKOPOCTBIO TETJIOBOI'O ABUKEHUS YaCTHI]

9 Buytpennsis sHeprusi. CriocoObl H3MEHEHUS | bu6muoreka [IOK
BHYTPEHHEHN dHEPrUun https://m.edsoo.ru/ff0a5c60

bu6morexa [IOK

10 Bunel remionepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koHpepenuus "lpakTuyeckoe

Bbu6morexa IIOK

11 HCIIOJIb30BAHUE TEMJIOBBIX CBOMCTB BEUIECTB
B \ https://m.edsoo.ru/ff0a65c0
Y MaTepHAJIOB B IIENISIX DHEPTocOepeKeHUS
12 KoanuecTtBo TenioTel. Y aenbHas bub6moreka [JOK
TEMJIOEMKOCTD https://m.edsoo.1u/ff0a6976
13 VYpaBHeHue TerioBoro OanaHca. bu6moTteka [JOK
TennooOMeH U TENI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "MccnenoBanue
but6moreka [JOK
14 SBJICHUSI TETIJIOOOMEHA MTPU CMEIINBAHUU
. . " https://m.edsoo.ru/ff0a6a98
XOJIOIHOM M ropsiueil BOJIbI
Pacuer xonmnuecTBa TEMI0TH, HEOOXOIUMOTO
15 JUIsl HAarPEBAHM TEJA U BBIAECISIEMOr0 UM https://resh.edu.ru/
MPU OXJIAKICHUH
16 JlabopaTtopHas pabota "Omnpenenenue bu6morexa [IOK
yEIbHOM TEMI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprug TOIIMBa. Y AenbHas TEIJIOTa bubmmorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaAHUE
18 KPUCTAIUIMYECKUX TE. Y AeabHas TEIIOTa Brbmorexa IOK
P ' https://m.edsoo.ru/ff0a71d2
IUIABJICHUS
19 JlaGopaTtopHas pabota "Onpenesnenue bu6moreka [IOK
YIEIbHOH TEIUIOTHI IUIAaBJICHU Ibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue ¥ KOHICHCAIHS. bu6motexa [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Tennora
71 napooOpa3oBaHus U KOHECHCALUH. bu6muoreka [IOK

3aBUCUMOCTb TEMIEPATYPBI KUIIEHUS OT
aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢




Bnaxxnocts Bo3ayxa. JlaboparopHast pabora

22 "OnpeneneHrue OTHOCUTEILHON BIIAXKHOC buomorexa [OK
I JICHHE OTHOCHTEILHOM BIIAXKHOCTH
peA | https:/m.edsoo.ru/ff0a7628
BO3/yXa
Pemienne 3aau Ha onpeaeneHue BIaXKHOCTH
23 https://resh.edu.ru/
BO3/yXa
[TpuHIHIIBEI paOOTHI TETIOBBIX ABUTATEICH.
24 [TapoBas TypOuHa. J[BUrareiab BHyTPEHHET O https://resh.edu.ru/
CropaHus
)5 KIIJI reroBoro asurareis. TemiaoBsie bubmmoreka [IOK
JIBUTATEIM U 3allUTa OKPYKAIOIIEH CpeJIb https://m.edsoo.ru/ff0a7c7c
3aK0H COXpaHEHUS U IPEBPAICHHUI SHEPrUu
26 P PeBEp P https://resh.edu.ru/
B TEMJIOBBIX IIpoLIeccax
[ToaroToBka K KOHTPOJIBHOW paboOTe MO TeMe
" bu6motexa [IOK
27 TennoBeie saBneHus. I3MeHeHue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUM BEIeCcTBa
KonTtponbshas pabora no teme "Tennosbie
. bubmorexa [JOK
28 siBiIeHNA. VI3MeHeHne arperaTHbiX COCTOSIHUI
" https://m.edsoo.ru/ff0a86ae
BEIIEeCTBA
Onexrpusanus Tei. JIsa poma
29 P Hea p https://resh.edu.ru/
AJIEKTPUY €CKUX 3aPsJI0B
Vpok-uccienopanue "IIEKTpU3aLIHS TEI
30 P . s TpHat " https://resh.edu.ru/
WHIYKIIMEH U TTPU CONPUKOCHOBEHUU
31 B3aumoneiicTBre 3apsKEHHBIX TE. 3aKOH but6moreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpudeckoe noie. HanpspkeHHOCTh
bub6moreka IIOK
32 aNEeKTpHYEcKoro nois. IIpuHnun
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3UIIUH YIIEKTPUIECKUX TTOJICH
33 Hocurenu snexkTpudeckux 3apsaoB. https://resh.edu.ru/




DneMeHTapHblid 3apsa. CTpoeHue aToma

34 [IpOoBOHUKH U TUAJEKTPUKU. 3aKOH bu6moreka [IOK
COXpaHEHUs IEKTPUUECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3a1au Ha NpUMEHEHUE CBOWICTB bubmorexa [{OK
DIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUIECKUN TOK, YCIIOBUS €TI0

but6moreka [JOK
36 cyuiecTBoBaHus. cTOUYHUKHU
https://m.edsoo.ru/ff0a95a4
3NEKTPUUECKOT O TOKA
. bu6mmoreka [JOK
37 JleicTBUS DIEKTPUIECKOr0 TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue

38 3JIEKTPUY €CKOTO TMOJIsl Ha MPOBOAHUKHU U 1 https://resh.edu.ru/
JIAAJIEKTPUKHU"

39 DJIEKTPUYECKUM TOK B METAJIAX, KUIKOCTIX bubmmorexa [{OK
U rasax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEcKast 1IeNb U €€ COCTaBHbIC YaCTH https://resh.edu.ru/

41 Cuna Toka. JJabopatopHas pabota 0.5 bubmmoreka [JOK
"N3MepeHue U peryInpoBaHue CHIIbI ToKa" ’ https://m.edsoo.ru/ff0a8bd6
DNeKTpudecKoe HanpsbkeHne. BompTMerp.

" bubmmoreka [JOK
42 JlabopaTopHas pabora "M3Mepenue u 0.5
" https://m.edsoo.ru/ff0a%e14
peryarpoBaHue HANPSKEHUS

43 CornpoTuBIIeHUE TPOBOJIHUKA. Y IEIbHOE bubmorexa [IOK
COIIPOTUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTb

44 3JIEKTPUYECKOTO COPOTUBIICHUS | bu6motexa [IOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHMs U MaTepuana"

45 3aBUCUMOCTb CUJIbI TOKA OT HAIPSIKECHUSL. bubmmorexa [{OK




3akoH Oma 115 ydacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlaGoparopnas pabota "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yyepe3

bu6moreka [JOK

46 PE3UCTOpP, OT COMPOTUBJIEHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaNpsLKeHUS Ha pe3rcrope”
47 [TocnenoBarenpsHOE U MapaUIeIbHOE hitps://resh.eduru/
COEIMHEHUSI TPOBOITHUKOB
Jlabopatopnas pabora "[IpoBepka npaBusia
48 CIOKEHHUS HAMPSKEHUN MPU bubmmoreka [IOK
MOCJIEA0BATEIBHOM COEIMHEHNU IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
Jlabopatopnas pabora "[IpoBepka npaBuia
49 TS cfmm I;oxa l;IpH napanienLEOM ’ buomorexa [OK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenne 3amay Ha npuMeHeHne 3akoHa Oma bubmmoreka [IOK
I pa3JIMYHOI0 COSIUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa 1 MOIITHOCTP JIEKTPUUYECKOTO TOKA. bubmorexa [{OK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHas pabora "OnpeneneHue bubmoreka [IOK
pabOThI U MOIITHOCTH JIEKTPUYECKOTr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJIEKTPUYECKUE IENU U TOTPEOUTETN
53 3H€KT§I/I‘I€CKOI71 SHEPrUH B 6IIZITy. Kopotkoe bubmorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbIKAHHUE
54 ITocTossHHBIE MAarHUTHI, UX B3aUMO/ICHCTBUE https://resh.edu.ru/
55 VYpok-uccinenoanue "M3yuenue nonen bubmmorexa [{OK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTHOE€ 1ojie. MaruutHoe noJjie 3eMJu 1 bubmmoreka [IOK

€TI0 3HAa4YCHUC AJI4 )KM3HH Ha 3emiie

https://m.edsoo.ru/ff0acOba




[TonroroBka K KOHTPOJIBHOM paboTe IO TeMe
"DnekTpuyeckue 3apsabl. 3apsKEHHbIE Tena

bu6morexa IIOK

57 . .
U ux B3auMozencreus. [1ocTosHHBIM https://m.edsoo.ru/ff0abd2c
3NEeKTpUYECKUM TOK"
KonTtponbshas pabora o reme
"DrnekTpuyecKkue 3apsabl. 3apsSKEHHbIC Tea
. . bubmmoreka [JOK
58 " UX B3auMoaercTBusa. I1ocToSHHEBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
npoBepovHas pabota
Pe3epBHbiii ypok. Pabota ¢ Tekctamu 1o
" " .« " bu6moreka IIOK
59 teme "IlocTosTHHBIN AneKTpudecKkuil Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepounas pabota
OnbIT Dpcrena. MarHuTHOE 10JIe
bubmmoreka [IOK
60 3JIEKTPUYECKOT0 TOKa MaruuTHoe mose
https://m.edsoo.ru/ff0ac1d2
KaTyLIKH C TOKOM
[IpumeHeHne YIEeKTPOMAarHUTOB B TEXHHKE.
" " bu6moreka [JOK
61 JlabopaTopnas pabora "M3yueHue nercTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsi HAa TPOBOJHUK C TOKOM
DNEKTPOABUTATETH TOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue amekTpoaBUraTeneil B
. but6moreka [JOK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlabopaTtopHas pabota "KoHcTpyupoBanue u
u3yueHue paboThl JEKTPOABUTATENS"
Omnbitel @apajes. 3aKOH MIEKTPOMArHUTHOM
63 https://resh.edu.ru/
naaykuun. [Ipasuno Jlenna
DnexTporenepatop. CrocoObl MOTydeHHS
64 3JIEKTPUY €CKOM AHEPTUH. DJIEKTPOCTAHITUN https://resh.edu.ru/

Ha BO300HOBIIIEMBIX HCTOYHHKAX OHEPrun




[TonroroBka K KOHTPOJIBHOM paboTe IO TeMe

65 \ \ 1 https://resh.edu.ru/
DNeKTpUYECKUEe U MarHUTHBIE SIBJICHUS
KonTtponbshas pabora no teme bu6mmoreka [IOK
66 1
"DNEeKTpUYECKUE U MAarHUTHBIE ABJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHbIii ypok. Pabota ¢ TekcTamu 1o | bubmmorexa [{OK
teme "TeroBbie siBiaeHUS" https://m.edsoo.ru/ff0accSe
68 PGSGp'I'BHHﬁ ypok. Pabota ¢ ”'l:eKCTaMI/I o | hitps//resh.edu.ru/
Teme "MarHuTHbl€e SIBJICHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne nmu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MexaHnuueckoe ABMKeHne. MaTtepuaabHas
1 1 https://resh.edu.ru/
TOYKa
) Cucrema otcuera. OTHOCUTEIIBHOCTh 1 bu6mmoreka [JOK
MEXAHHUYECKOI'O JIBHUKECHUS https://m.edsoo.ru/ff0ad474
N but6moreka [JOK
3 PaBHOMEpHOE PSAMOTMHEHHOE IBUKEHU € 1
https:/m.edsoo.ru/ff0ad19a
HepaBHomepHOe NpsIMOTMHENHOE JIBUXKEHHUE.
4 P p P A 1 https://resh.edu.ru/
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpssmonuHeHOe paBHOYCKOPEHHOE | bu6mmoreka [IOK
JBH)KEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopoCTb PSIMOJIMHEHHOT O
6 PaBHOYCKOPEHHOTO IBMXKeHus. [ padux 1 https://resh.edu.ru/
CKOpPOCTH
JlaGoparopHas padora "Onpeneieaue
PaTopHa b P but6moreka [JOK
7 YCKOPEHHUS TeJjia MPU PaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JIBUKEHUU 10 HAKJIOHHOM IJIOCKOCTH
8 CBobomnoe nagenue Teir. OneITel [amunes 1 https://resh.edu.ru/
PaBHOMEpHOE ABUKEHHE IO OKPY>KHOCTH.
N bubmmoreka [IOK
9 ITepuon u yacrora oOpanieHus. JIuneitHas u 1
https://m.edsoo.ru/ff0ae176
yIJIOBasi CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1 https://resh.edu.ru/
11 ITepBslii 3akoH HeroTOHA. BekTOp critbl 1 bu6morexa [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bu6mmorexa LIOK
PaBHOelcTBYIOIAsA cuna https://m.edsoo.ru/ff0ae72a
. bu6morexa [IOK
13 Tpertuii 3akoH Hetorona. Cynepno3unus cui https://m.edsocI)J.:ru/fane9 %2
14 Pemienue 3a/1a4 Ha MpUMEHEHUE 3aKOHOB bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbe
bubmmorexa [IOK
15 Cuna ynpyroctu. 3axot I'yka https://m.edSO(Ifru/fanecaZ
16 Pemenue 3ana4 no teme «Cumna ynpyroctu» https://resh.edu.ru/
17 JlaGopaTopHas pabora «OnpeneneHnue bu6motexa [IOK
YKECTKOCTHU IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpens https://m.edsoljnl/fanﬂ 38
19 Pemenue 3aau no teme «Cuna TpeHHS» E:f:?;;?:cll(:ogz};mafa%
50 JlabopartopHas pabota "Omnpenenenue bu6morexa [IOK
K03 (urmenTa TpeHust CKONMbXKEHNU" https://m.edsoo.ru/ff0af8be
o1 Pemenune 3amau no teme "3axoHbsl HeloTOHA. but6moreka [JOK
Cuia ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TsHKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
TATOTEHUS. Y CKOPpEHHE CBOOOHOIO MaJICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepenuus "J[BmkeHue eI BOKPYT
23 rpaBuTaIliMoHHOrO 1eHTpa (CoHeuHas https://resh.edu.ru/
cuctema). ['amaktuku"
24 Pemenune 3amau mo Teme "Cuita TSKECTH U but6mmoreka [JOK
3aKOH BCEMHPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5{f8
25 ITepBast kocMUY€ecKasi CKOPOCTb. bubmumoreka [IOK




HesecoMocTs 1 nieperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuanbHOIl TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHoBecue

bu6moreka [JOK

26 N .
TBEPJIOrO TeNA C 3aKPENIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuibl. LleHTp TsxecTn
PaBHOBECHE MaTepHUAILHON TOYKH.
AbconroTHO TBEpIOe Teno. PaBHoBecHe
27 . P . " https://resh.edu.ru/
TBEPIOTO Tela € 3aKPEIIEHHON OChIO
BpaieHus. MomeHT cuibl. LleHTp TsxecTn
)3 Pemenune 3amad mo TeMe "MOMEHT CHJIBI. bubmmoreka [IOK
Heutp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroToBka K KOHTPOJIBHOU paboTe MO TEME
" bubmmorexa [{OK
29 MexaHn4eckoe ABUKEHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTtponwsHas paboTta o teme
| bub6moreka [JOK
30 Mexanunueckoe IBHKEHHE.
. " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynbc tena. mnynbe cuiiel. 3akoH
31 coXDAHE AV oc but6moreka [JOK
XpaHEeHUs UMITyJIbca. Y1 u
p yabea. Spyr hitps://m.edsoo.ru/ffOb07fa
HEYIPYTroe B3auMOJIeCTBHE
1 Pemienue 3aau o Teme "3aKOH COXpaHEHUS bubmmorexa [IOK
uMmyJsinca" https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepeHuns "PeakTHBHOE IBUXKEHUE
33 P Qep " https://resh.edu.ru/
B MIPUPOJIE ¥ TEXHUKE
bubmmoreka [IOK
34 MexaHnuueckas paboTa ¥ MOITHOCTh 3
https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuitbl TSDKECTH, CUITBI YIIPYTOCTH H bubmorexa [{OK

CHJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8




JlabopaTopnas pabora «Onpenenenue
pabOThI CHJIBI TPEHUS IPU PABHOMEPHOM

36 N https://resh.edu.ru/
JBHKEHUHU TENa MO TOPU30HTATIBLHOU
MTOBEPXHOCTH»
Cas13b sHeprun u padotsl. [loTeHnnansHas
37 P P 1 https://resh.edu.ru/
SHEPrUs
18 Kunernueckas sueprusi. Teopema o bu6moTteka [JOK
KMHETUYE€CKOU SHEPTrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs SHEPIrUU B MEXaHUKE https://resh.edu.ru/
40 JlabopaTopnas pabora «/3yueHue 3akoHa bubmorexa [IOK
COXPaHECHUS DHEPrUm» https://m.edsoo.ru/ffOb12fe
41 KonebatenpHoe IBMIKCHUE U €TI0 bubmmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue Koiaebanus. BeiHyKIeHHBIC bubmmorexa [{OK
konebOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTH4ecKuil ¥ IPY>KUHHBIA MasTHUKHU https://resh.edu.ru/
Ypok-uccnenoBanue «3aBUCUMOCTb ITEpUOa
. bubmmoreka [JOK
44 KOJIeOaHMI OT )KECTKOCTH MPYKUHBI U MacChl
https://m.edsoo.ru/ffOb197a
rpy3a»
[IpeBpatenne sHEPruu Npyu MEXaHUIECKUX
45 penpati P P https://resh.edu.ru/
KOJICOaHUSX
JlabopaTopnas pabora «Onpenenenue
46 lIaCTOI:")FBI Hpne I/f)O a Kone6al:m)j“4 MPY>KUHHOT'O buomotexa LIOK
proA 24 https://m.edsoo.ru/ffOblaec
MasITHUKA
JlabGopaTopnas padora «IIpoBepka
PaTopHatp POBEP . bubmmoreka [IOK
47 HE3aBUCUMOCTHU IIepruoja kojaebaHuii rpysa,
https://m.edsoo.ru/ffOb197a
MOJIBEIIEHHOT'0 K HUTH, OT MAaCChI I'py3a»
48 Mexanuueckue BoJiHbI. CBOICTBA bubmmorexa [{OK




MEXaHHUYCCKUX BOJIH. HpOZ[OJ'II)HbIC n
IMOINCPCYHBbIC BOJIHbBI

https://m.edsoo.ru/ffOb2 1fe

Ypok-koHbepeHus "MexaHnueCKre BOJIHBI

49 . . " https://resh.edu.ru/
B TBEpOM Tene. CelicMUUecKre BOJIHbI
50 3ByK. Pacnpoctpanenue u oTpakeHue 3Byka https://resh.edu.ru/
VYpok-uccnenoranue "Habmonenue
51 " https://resh.edu.ru/
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
['pomMKOCTB 3ByKa 1 BBICOTA TOHA.
52 z https://resh.edu.ru/
AKyCTHUECKHI PE30HAHC
53 VYpok-koHhepeHus "YIIbTpa3ByK bu6motexa [IOK
nH(ppa3ByK B IPUPOJE ¥ TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroToBka K KOHTPOJIBHOU paboTe MO TEME
" bubmmoreka [{OK
54 3aKOHBI COXpaHEHHUs. MexaHu4yecKue
" https://m.edsoo.ru/ff0b25{0
KOJICOAHUSI U BOJIHBI
KonTtponsHas pabota no teme "3aKOHBI
55 coxpaHeHusi. Mexanndeckue konebaHus u https://resh.edu.ru/
BOJIHBI"
56 DJIEKTPOMarHuTHOE ToJIE. bubmmoreka [JOK
DJIEKTPOMAarHUTHHIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JI€EKTPOMarHUTHBIX BOJIH https://resh.edu.ru/
Ypok-konbepenmus "lllkana
53 AJIEKTPOMArHUTHHIX BOJH. M cnonp3oBanue bu6motexa [IOK
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsA3n"
VYpok-uccinenopanue "M3yueHue cBoCTB
bubmmoreka [IOK
59 3JIEKTPOMATHUTHBIX BOJIH C ITOMOIILIO
" https://m.edsoo.ru/ff0b2c6¢
MOOMIBHOTO TenedoHa
60 Pemenue 3aa4 Ha onpeneneHne 4acToTsl U https://resh.edu.ru/




JJIMHBI SHCKTpOMaFHHTHOﬁ BOJIHbI

DneKTpOMarHuTHas MpUpo/ia CBETA.

bubmmoreka [IOK

61 N
CkopocTb cBeTa. BoHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctrounuku cBeta. [IpsimonuHeiiHoe
62 acrpocTpaHeHue ¢ E a. 3aT™Me Comnnua bubmiorexa LIOK
I HeHue cBeTa. 3atMenus CoHIa u
pacnpoctp https://m.edsoo.ru/ff0b3658
Jlynsl
3akoH oTpakeHHs cBeTa. 3epkaina. Pemenue
but6moreka [JOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKECHUS
https://m.edsoo.ru/ff0b38c4
CBETa
64 IIpenomnenue cBera. 3aKOH NPEITOMIICHHUS bubmotexa LIOK
CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEE OTpaKEHUE CBETA.
bubmmoreka [IOK
65 Hcnonp30oBaHue MOJTHOTO BHYTPEHHET O
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHUS B ONTUYECKHUX CBETOBOIAX
JlabopaTopnas pabora "HMccnenoBanue
3aBUCUMOCTH YTJIa MPEJIOMIICHUS CBETOBOT'O
66 " https://resh.edu.ru/
Jy4a OT yTJia TaJieHusl Ha TpaHuIle "BO3IyX-
crekyo""
VYpok-koHpepennus "Hcnoap3oBanne
67 IIOJIHOT'O BHYTPEHHETO OTPAKEHUS: https://resh.edu.ru/
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmorexa [IOK
68 JInu3el. OnTHYeckas cujia JMH3BI 1
https://m.edsoo.ru/ffOb3f2c
. bubmumoreka [IOK
69 [Toctpoenue n300pakeHU B INH3aX H
https://m.edsoo.ru/ff0b444a
JlaGoparopHas padora "OnpeneiicHaue
PATOPHAA P P : Bubmotexa [[OK
70 (OKYCHOTO pACCTOSIHUS U ONITUYECKON CHIIBI

coOuparomen JTMH3bI"

https://m.edsoo.ru/ff0b4206




71 VYpok-konbepenius "OnTrudeckue JTMH30BbIE bubmmorexa [{OK
npubopb" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cuctema. 3peHue bromorexa [TOK
https://m.edsoo.ru/ff0b4684
y _ " X K
73 pOK KOH(bepeHLII/iSI Hedexrol 3penus. Kak httos:/Jresh.edu.ru/
COXpaHUTh 3peHUE
Paznoxxenue Genoro cBera B criekTp. ONBITHI
but6moreka [JOK
74 HeroTtona. Crio)keHne CieKTpaJIbHbIX [IBETOB.
https://m.edsoo.ru/ffO0c0f4c
Hucnepcus csera
JlabopaTopnas pabora "OnbITH TIO
75 pa3noKeHuIo OeI0ro CBeTa B CIEKTP U bubmorexa [IOK
BOCIIPUATHIO L[BETa IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHUH Yepe3 1IBETOBbIC (DUIbTPHI"
VYpok-npaktrkyM "BoJIHOBBIE CBOMCTBA
76 CBeTa: [ucnepcus, uHTepdepeHnus u https://resh.edu.ru/
nudpakmms"”
77 OnbiTel Pe3epdopaa u rranerapHast MOJCIb bubmumoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa https://resh.edu.ru/
79 HcnyckaHue U IOTIIOIIEHHE CBETA aTOMOM. bubmotexa LIOK
KBaHTel. JIMHEHYaTBIE CLIEKTPBI https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktrikym "HabimoieHne criekTpoB bu6motexa [IOK
ucnyckaHus" https://m.edsoo.ru/ff0c 1550
N bu6mmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUILI
https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHoro sigpa. Hykinonnas bu6motexa [IOK
MO CIIb https://m.edsoo.ru/ffOc18ac
83 PaguoaktusHbIE IpeBpanieHus. 130Tombl bubmumoreka [IOK




https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau no teme: "PannoakTMBHBIS but6mmoreka [JOK
IIpeBpaIeHus " https://m.edsoo.ru/ff0c1b4a

85 Ilepuon momypacnana https://resh.edu.ru/

26 Ypok-koHbepennus "PannoakTHBHBIC bubmmoreka [JOK
W3IIy4€HHUs B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiuy. 3aKOHBI COXPaHEHUs bubmoreka [IOK
3apsA0BOr0 U MacCOBOI'O YUCEIT https://m.edsoo.ru/ff0c1c58

28 DHeprus cBsi3M aTOMHBIX siiep. CBs3b Macchbl bu6motexa [IOK
U SHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3ana4 no teme "SnepHsie peakuun" https://resh.edu.ru/

90 Peakiuu cuHTE3a U IEICHUS SEP. bubmmoreka [IOK
Ucrounuku sneprun CosHIa U 3BE3]] https://m.edsoo.ru/ffOc1e88
VYpok-konbepenmus "SneprHas sHepreTuka.

91 JeiicTBrs paaOaKTUBHBIX U3JIy4EHUN HA https://resh.edu.ru/

JKUBBIE OPTaHU3MBbI"
[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme

9 "DIeKTpOMarHuTHOE TOJIE. bu6motexa [JOK
DNeKTpoMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJIEHUA"

KontposnpHas pabota 1o reme

93 " IEKTPOMAHHTHOE HOe. https://resh.edu.ru/
DJIEKTPOMAarHuTHbIE BOJHBI. KBaHTOBBIE
sBJCHUS"

94 [ToBTOpenue, o6oo6mIeHKe. JTabopaTopHbIe bubmumoreka [IOK
paboThI 1o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600uIeHue. Perenne bu6mmoteka [IOK

PaCUYCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TEMEC

https://m.edsoo.ru/ff0c2572




"TeroBbie Iporecchl”

[ToBTOpeHue, obo0mIcHNE. PenieHue

96 ACUETHBIX M Ka4ECTBEHHBIX 3a/a4 10 TEME 1 bubmmorera [IOK
P . g https://m.edsoo.ru/ff0c2a22
"KIIJ] TenmoBbIX ABurareiei"

[ToBTOpenue, o6o0mIeHue. Perenne
bu6moreka [JOK
97 pacUETHBIX U Ka4ECTBEHHBIX 3a1a4 10 TEME 1
https:/m.edsoo.ru/ff0c2b30
"KII/[I a;mekTpoycTaHoBOK"

08 [ToBTOpenue, o6o6meHne. JlabopaTopHbie 1 | bubmmoreka [JOK
paboThl 1o Kypcy "CBeToBbIe SBICHHS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o600ueHue. Pabora ¢

" bubmorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI COXpaHEHUS B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, o6o06meHne. Pabota ¢ 1 bu6morexa [IOK
TekctaMu 1o TeMe "Konebanus u BoJIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600uieHne. Pabora ¢ | bu6mmoreka [IOK
TeKkcTamu 1Mo Teme "CBETOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U syiepHas 1 https://resh.edu.ru/
¢uznka"
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3jin4aThb SABJICHUA 110 OIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UUYECKUX SBJICHUH B
OKpYXaroIlleM MHUpe, B TOM 4Hcie (uzndeckue sBIEHUS B MPUPOJE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUN

1.4

ONUCHIBATh M3yUYCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCTONBb3ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHMCAHUM TPaBUIBHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJB3YEMbIX BEIWYHH, HX
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JIpYTUMH
BEJIMYMHAMHU, CTPOUTh TIpaUKM  H3YYEHHBIX  3aBUCHUMOCTEH

(u3HYECKNX BEJINYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJIEHUS U IPOLECCHI,
UCIOJIb3Ysl M3YYECHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
GOpMyNIUpOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTHU4YecKoe

BBIPAKCHUEC

1.6

OOBSICHATDh (PU3UUYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
9yuclieé W B KOHTEKCTE CHUTyallMd MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBbISABIATh HPUYMHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH
oO0bsicHeHHe W3 1 — 2 IOrMYecKuxX MmaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUHN, GU3NUECKUX 3aKOHA WITH

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1auyd B 1 — 2 AeHCTBUS, UCIONb3Ys 3aKOHBI U




(dhopMyIIBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaIM3a
yCJIoBUA 3aJadyd 3alMCbIBaTb KPATKOC YCIIOBUEC, IIOACTABJIATH
¢u3nyeckre BEMMUYUHbBI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC JIJIS PEIICHUS 3ajad, OICHUBAThH

PEATMCTUYHOCTD OTYYEHHOH (pr3nUecKoil BETMUUHBI

1.8

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

X0 OIIbITa, A€JIaTbh BBIBOJLI 110 €TI0 PE3yJibTaTaM

1.9

IPOBOANUTH ONBITHI IO HAOJNIOJEHUIO (QU3UYECKUX SIBICHUM WiIn
¢usnyeckux  CBOMCTB  Ten:  (OpMynIHpoBaTh  IPOBEpsSEMbIE
NpPEANOJIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO

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

1.10

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

3aJIaHHOW a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHIMA

NPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTH  OAHOW  (pU3MUECKON
BEIMYMHBI OT JPYrod C MCIOJB30BAHUEM MPSMBIX HM3MEPECHUH,
y4acTBOBaTh B IJIAHMPOBAHUHM Y4E€OHOTO WCCIIEAOBAHHS, COOMpAThH
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIENys NMPEAJI0KEHHOMY IJIaHy,
¢buKcUpoBaTh pPE3yJbTATHl MOJYYEHHOH 3aBHCHUMOCTH (PU3HUECKUX
BEJIMYUH B BHJIE MPENJIOKEHHBIX TaOIUI] ¥ TpadUKOB, J€1aTh BBHIBObI

10 pe3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHbIE H3MEpeHHs (PU3MUECKUX BETUYMH, CIEeays
MPEI0KEHHON MHCTPYKIIMK: MIPHU BHITOJHEHUH U3MEPEHUN coOupaTh
SKCIIEPUMEHTAIBbHYI0 YCTAHOBKY M BBIUMCIATH 3HAUYEHHWE HCKOMOM

BCIIMYHHBI

1.13

coOroaTh TpaBWIa TEXHHKHM OE30MAacHOCTH TIpu  pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

VKa3blBaTh NPHHIMIBI JACHCTBHS TNPHOOPOB U TEXHUUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTh IPUHIMUIIBI JEUCTBUS HU3YyYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBIO HMX ONHCAHUA,
UCTONB3ysl 3HaHMS O CBOWCTBAX (PU3MYECKUX  SBICHUH U

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




1.15

IPUBOAUTH IMPUMEPHl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
[IPaKTUYECKOr0 MCHOJIb30BaHUs (PU3NUYECKUX 3HAHUI B OBCEIHEBHON
KU3HM 111 o0OecriedeHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
NpudOpaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMU, COXpPAaHEHHUS 30POBbS U

COOJTIOIEHUST HOPM DKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIIEH cperie

1.16

OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popmanuu B cetu MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M NMYTEM CpPaBHEHMs DPA3JIMYHBIX HCTOUYHUKOB
BBIJICIIATE MH(OPMAIMIO, KOTOpas SBJSETCS NPOTHBOPEUYMBONW MM

MOJKET OBITEH H CA0CTOBCPH ol

1.17

UCIOJIb30BaTh npu BBITIOJIHECHU U y4eOHBIX 3a1aHui
HAay4YHOINIOMYJSIPHYIO  JUTEpaTypy  (u3nueckoro  colepskaHus,
CIpaBOYHBbIE MaTepualibl, pecypcel ceTtd VHTepHer, BlaaeTh
npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus WHGOpMAIIUU

13 OJIHOM 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OcCHOBe 2 — 3 HCTOYHUKOB HHpopManuu (HU3HIECKOTO
CoiepXaHMsl, B TOM YHUCJIEe MyOIUYHO JIeNaTh KpaTKUe COOOIICHHUS O
pe3yibTaTax NPOEKTOB WM YYEOHBIX HCCIEAOBAaHUN, IMPH OTOM
TPAaMOTHO MCHOJb30BaTh H3YyUEHHBINM MOHATHIHBIN ammapaTt Kypca

(I)I/ISI/IKI/I, COIIPOBOXAATH BBICTYIIJICHHUC HPCSCHTaHHCﬁ

1.19

MIPU BBIMOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEIO0BaHUI pacrpenensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3aJayaMH,
CIIEIUTH 3a BBIIOJHEHUEM ILIAHA JEHCTBHUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TpYIIBbl, BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUHUTBIBASI MHEHHE

OKPY’KaIOIUX

8 KUIIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsieMble npeAMeTHBIE Pe3YJIbTAThI 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 06pa3oBaHusi

1.1

HCIIO0JIB30BAaTh ITOHATHUA

1.2

pa3iin4aThb SABJICHUA 110 ONHUCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3NYECKUX SIBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue sSBICHHUS B MPUPOJE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBILACHATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBATh M3y4YCHHbIC CBOWCTBA Tel MW (pu3MYecKue sIBICHHUS,
UCTONB3ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYI (PU3MUECKYI0 BEIWYMHY C JIpYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKM  M3YYEHHBIX  3aBUCUMOCTEN

(u3HYECKNX BEJINYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeN, (DU3MUECKHE SBJICHUS M TPOIECCHI,
WCIIONb3Yysl M3YYEHHBIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa W 3alUCBIBATh €0  MaTEeMaTHYECKOe

BBIpAXKCHUE

1.6

OO0BSICHATH (PU3MUECKHE MPOIIECCH U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluli MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBIISAT TTPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE H3 |
— 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 pacy€THbIe 3a1ayd B 2 — 3 AEHCTBHUA, UCHOJb3Ys 3aKOHBI U
(hopMyIIBl, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaM3a
YCJIOBHS 3aJ]a4y 3allMCBIBaTh KPAaTKOE YCIOBUE, BBIABIIITE HENOCTATOK
JaHHBIX [JJIs1 pelIeHus 3aJauyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HeoOXoAuMble g €€ pelieHus, IPOBOAUTh pacuéThl U CPaBHUBATH
MOJIYyYCHHOE 3HA4YeHHe (PU3NYECKOW BEIMYUHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIMTHh IMPU MOMOIIU
(U3HYECKIX METOA OB, UCITOJIb3YsI OMMCAHUE UCCIICIOBAHUS, BBIIETSATh
MPOBEPSAEMOE IMPEANOJIOKEHNE, OLUEHUBATH MPABUIBHOCTbh MOPSIIKA

MPOBEACHUS UCCICAOBAHUA, NCTIaTh BHIBOJABL

1.9

MPOBOJUTH OMBITHI O HAOMIOACHUIO (DU3UYECKUX SBICHUN WU
¢u3nueckux  CBOMCTB  Ten:  (opMmynuMpoBaTh — 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 HpCSGHTaHHCﬁ

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

IIOCTaBJICHHBIMHU 3aJadyaMHM, CJICAWTb 3a BBIIIOJHCHHCM IlJIaHa

1.20 NeWCTBU M KOPPEKTHpPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJad B JEATEIbHOCTh TPYNIbl, BBICTPAUBAThH
KOMMYHUKATHBHOE  B3aHMMOJCWHCTBUE,  NPOSBISST  TOTOBHOCTH
paspemniaTh KOHMIUKTHI
9 KUIIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
NpoBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl
pe3yJjibTara
1.1 UCIOJIb30BaTh U3y4YEHHBIE TOHATUS
1o pas3nuyaTh SIBJICHHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
' OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE
pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUU B
13 OKpYXalollleM MHUpe, B TOM 4ucie (U3ndecKkue sSBICHUS B MPHUPOJIE,
' IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH
CYILECTBCHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NYECKUX SBJICHUI
ONKCHIBATh W3Y4YEHHBIC CBOMCTBA Tel W (U3HYECKHE SIBJICHHS,
UCTIONB3YS (U3MYECKHE BEIUYHWHBI, IMPU OMHCAHUH TPABUIBHO
1.4 TPaKTOBaThb  (U3UYECKHA  CMBICT  HCIOJB3YEMBIX  BEIWYHH,

0003HAYCHUS U eTUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOAUTh (HOPMYIIBI,

CBA3BIBAIOIIMC JaHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY C APpyrumMu




BEIMYMHAMHU, CTPOUTh TIpaduKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEJIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOIECCHI,
WCIIONb3Yysl M3YYEHHbIE 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
KOHTEKCT€ CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh TPUUMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4ecKUX MAaroB C MOMOWIBIO 2 — 3 HM3Y4EHHBIX 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 BENMYHMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJadM
3alMChIBATh KPATKOE YCJIOBHE, BBUIBISTH HEIOCTAOIINE WM
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISl PEIICHUs, MPOBOAUTh PACYEThl U OIICHUBATh PEATMCTUYHOCTH

MONTyYEeHHOT0 3HAUCHUST (PU3NYECKON BETMIUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IpPU IOMOIIU
(GU3NIECKUX METOJIOB, MCIIONb3YS OMHCAHUE HCCIEAOBAHUS, BBIICIATH
MpOBEPSIEMOE TPEANOIOKEHNE, OIEHUBATh MPABHIBHOCTh TMOpsAJIKa
MPOBEACHUST HCCJICNOBAHMS, 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. CAMOCTOSITEILHO CO6I/IpaTI> YCTaHOBKY U3
HU30BITOYHOIO Ha60pa O60py,I[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U €TI0

pe3yJibTaThl, (GOPMYIUPOBATH BHIBOJIbI

1.10

OPOBOJUTh TMpPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHUid,
onpezeNss CpeaHee 3HaueHHE H3MepseMOoi BelMuuHBI ((OKycHOE
paccTostHue CcoOMparomiel JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEpPUTEILHOTrO MprUoopa)

1.11

IPOBOJUTh HCCIEIOBAHNUE 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/IHI/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




3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

co3JaBaTh COOCTBCHHBIC IHCHMEHHBIC W YCTHBIC COOOINCHHS Ha
OCHOBE HH(OpPMAIMA W3 HECKOJIbKUX MCTOYHHUKOB (DU3HUECKOTO
CojiepXaHusl, MyOJIMYHO IMPEACTABIATh PE3YIbTAThl MPOCKTHON HITU
UCCIICZIOBATENILCKOM  JIEATEIBHOCTH, MPH  ITOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro paszena
(GU3MKH W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEH ¢ y4ETOM

0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

MIpU BBHIMOJHEHUH Y4eOHBIX MPOEKTOB W HCCIENOBaHUI (PU3HMUecKuX
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  3aJladyaMH, CIECIUTHh 33 BBIIOJHECHHEM IlIaHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro,  aJEeKBAaTHO  OLICHUBATh
COOCTBEHHBII BKJIaJ B JACATEIbHOCTb TIpYIIBI, BBICTPAaUBATh
KOMMYHHUKaTUBHO€  B3aUMOJACWUCTBHE,  IPOSABIAS  TI'OTOBHOCTb

paspemaTh KOH(IUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3geia

Kon

JJIEMCEHTA

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B IIO3HAHNM OKPYXXAIOIIEIO MUPA

1.1

®duzuka — Hayka O IIpuUupozxae. SIBnenus IMpUpOAbI.
duznueckue SABJICHUA MCXaHHNYCCKHUC, TCIIJIOBBIC,

QJICKTPUICCKHUEC, MAIHUTHBLIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnueckue BeMUYMHBL.  M3MepeHue  (U3NYECKUX
BenmuuuH.  @usmueckue npubopel.  [lorpemHocTs

nu3MepeHui. MexayHapoHasi CHCTeMa CIMHHII

1.3

EcrecTBeHHOHAyUHBI METOJ TO3HAHHUS: HAOJIOJCHUE,
MOCTAaHOBKAa HAYYHOI'0 BOIPOCA, BBIIIBUKEHUE THUIIOTE3,
AKCIIEPUMEHT II0 TIPOBEPKE THUIIOTE3, OOBICHECHUE

HAOJFOIaEMOT O IBJICHUS

1.4

Onucanne GU3NUECKUX SIBICHUH C MOMOIIBIO MOIeNei

1.5

[IpakTueckue paboTHI:

###Par##H#13mepenne paccTOSHUM.
###Par##H13mepenne o0bEMa KUIKOCTH M TBEPAOIO
Tena.

###Par####Onpenenenre pa3MepoB MaJIbIX TeJ.
###Par####lI3mMepeHnre TemrepaTypbl TP [TOMOIIA

KHUJKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATyPbI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

2.1

###Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazmepsl.  OmnbITel,  JOKa3bIBalOLUIME  JIUCKPETHOE

CTPOCHHUC BCIICCTBA

22

###Par### ] Bokenne  vactuiy  BenlectBa.  CBs3b
CKOPOCTM  JIBM)KEHMSI YacTHI[ C  TeMIepaTypou.

BpoyHoBckoe aBuxenue, mud dysus

2.3

B3aHMOHeﬁCTBHe JacCTUull BECCTBA: IPUTHKCHNUC U

OTTAaJIKUBaAHUC




###Par##H# ArperaTHple COCTOSIHMSI BEILLECTBA: CTPOEHUE

razoB, XHUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) TEll.

2.4 B3anMocBsA3p MeEXIy CBOWCTBAMH BELIECTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJEKYJSPHBIM
CTPOECHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTueckue paboTHI:
###Par#H##OneHka guaMeTpa aToMa METOJOM PSIoB (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
SIBnenne mHepuuu. 3aKoH MHepuuH. B3aumoneiictBue
33 TeJl KaK MPUYMHA U3MEHEHUS CKOPOCTH ABMKEHUS Tell
Macca kak Mepa HHEpTHOCTH TeJa
34 ###Par##H# ] lnotHocts BemiectBa. CBsA3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00bEMa BEIlecTBa
3.5 Cuna Kak XapakTepHuCcTHKa 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 CKOJIBXKEHUS U TPEHUE IOKOS.
' TpeHue B Ipupoe U TEXHUKE
3.9 ###Par###CnoxeHue CuJ, HaNpaBJICHHBIX 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 MOrpyXxEHHOM 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 Tela U OT IJIOTHOCTH
KUJIKOCTH. KoncrpyupoBanue apeomerpa WIn
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: cooOuUaroIMecs COCYIbl,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYCCKHIA TIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBO Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPI'A

5.1 Mexanunueckast pabora
5.2 MexaHn4ueckass MOIIHOCTb
s3 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAaKJIOHHAs
' mockocTh. [IpaBuiio paBHOBeCHS pbryara
54 [IpumeHeHune mpaBuia paBHOBECHUS pbluara K OJIOKY
«3omoroe  mpaBwiao»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOI0 JEeNUCTBUS MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [TorenuuanbHas SHEPrUU TeJa, MOAHATOr0 HaJ 3eMJIEH
5.7 Kunernueckas sneprus
53 [Tonmnass MexaHwveckass SHEprus. 3aKOH HM3MEHEHUS M
. COXpaHEHHSI MEXaHUYECKON SJHEPruun
59 [IpakTueckue paboTHI:




###Par##H#Onpenenenrie  paboTbl CUJIBI TPEHHUS IIpU
PaBHOMEPHOM JBMKEHUM TeJla II0 TOPU3O0HTAJIBHON
nosepxHoctu. MccienoBanue yCIOBUM  paBHOBECHS
peiuara. HMsamepenne KIIJ[ HakI0OHHOM TMJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpAHEHUSI MEXAHUYECKOW SHEPTUH

dusnueckne SBICHUS B nmpupoaec: pblyaru B TCIIC

5.10
YyeloBeKa
TexHudeckne yCTpOWCTBA: pblUar, MNOABHXKHBIA U
5.11 HETMOJIBY)KHBIA OJIOKH, HAKJIOHHAS TIOCKOCTh, TTPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI CO/IePKAH S
pasaeJa 3J1eMEeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS  MOJEKYJISIPHO-KHHETHUECKOM
61 TEOpUM CTPOEHMsS BewlecTBa. Macca W pa3Mepsl
. MosieKyJl.  OmbIThl,  MOATBEPXKIAIOLIME  OCHOBHBIE
MTOJIOKEHUST MOJICKYJIIPHOKUHETUYECKON TeOpuu
Mopenun  TBEpHOro, IKHAKOrO W Ta3000pa3HOro
6.2 coctosiHMM BemiectBa. Kpucrammueckue u amopdHbie
Tena
OObscHeHue CBOWCTB ra3oB, KUIKOCTEH M TBEPIABIX TeI
6 6.3 Ha OCHOBE IIOJIOKEHHH MOJIEKYJISIpHOKUHETUYECKOU
TEOpUH
6.4 CmauMBaHUeE M KallWJUIIPHBIE SIBJICHUS
6.5 TeroBoe pacuimpeHue u cxaTue
6.6 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO
. TEMJIOBOT'O JIBM>KEHUSI YaCTHUIL
6.7 Buytpennss sneprus. Crioco0bl U3MEHEHNs BHYTPEHHEN
. SHEPrUu: TeIIonepeaaya U COBEpIIeHrue padoThl
6.8 Buapl Termonepenauu: TEMIONPOBOAHOCTh, KOHBEKLIUS,




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 padoTh
BHEIIHHUX CHJI.

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

®duznueckue SBJCHHUS B IPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHWE W KamWUIpHBIE SIBJICHUS B TPUPOJE,
KpHUCTaJUIbl B Mpupoae, uznydenue CosHia, 3amep3aHue
BO/I0EMOB, MOPCKHUE OpuU3bl; 00pa3oBaHuE POCHL, TyMaHa,

HWHes, CHera.

6.19

TexHuueckne yCTpOWCTBA:  KaNWUIAPbI, IPUMEpHI
UCIOJb30BAaHUS KPUCTAJUIOB, XUAKOCTHBIH TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMAa OTOILJICHHS
JIOMOB, THTPOMETpBI, TCHUXPOMETp, MapoBas TypOuHa,

JABUI'aTCJ/Ib BHYTPCHHCT O CIrOPAaHH.

SJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHNA

7.1 OnekTpu3anus tei. J[Ba pona 3JeKTpUUECKUX 3apsii0B
B3aumoneicteue 3apsbkeHHbIX Tel. 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 BEIlECTBA
7.10 3akoH Oma 1l yyacTka Lenu

[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 3amblkaHue

ITocrosiHHble MarHuUThL. B3auMozmelcTBHE IOCTOSHHBIX
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

[lelicTBuE MarHUTHOIO MOJII 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. Crioco6wr 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 3aBUCKMOCTH CHITBI TOKA, HAYIIETO Yyepes

pPE3UCTOpP, OT CONPOTUBIICHUSI PE3UCTOPA U HANPSKEHUS

Ha PEe3UCTOpE.

OnBbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh

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

IIpoBepka mpaBuia CIOXKEHUS HANPSDKCHUW — NIpU
MOCTICIOBATEIbHOM ~ COCIUHEHHH JBYX PpE3UCTOPOB.
ITpoBepka mpaBuia [Uisl CUJbI TOKA IIPU MApajlJIENbHOM
COeIMHEHUM  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUYECKOI0 TOKA, UAYLIEr0 Yepe3 pe3UucTop.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BbIIEIsIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTU
CHJIBI TOKa, UAYLIEro 4epe3 JIAMIIOYKY, OT HalpsDKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOIO B3aUMOJAEHCTBUSI IMOCTOSIHHBIX MarHHUTOB.
W3ydeHne MarHuTHOr O TO0JIsl TOCTOSIHHBIX MarHUTOB IIpU
ux oObemuHeHWHW W pasneneHuu. lccnemoBanue
JNEHCTBUS IIEKTPUUECKOI0 TOKAa HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIHC 3aBUCUMOCTD CHJIbI




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

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

KoucrpynpoBanue u M3y4YeHHE paboThI
BJIEKTPOJIBUTATEIIS. H3mepenue KITI1JI
3JIEKTPOABUT ATEHHOMN YCTAHOBKH. OnbITHI o

HCCIICAOBAHHUIO ABJICHUA SHCKTPOMaFHHTHOﬁ HUHAYKOUU:
HCCIICAOBAHHUC W3MEHEHUM 3HAueHUs U HaIpaBJICHUSA

HHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SABICHUS B MPHUPOJE: DIEKTPUUECKUE
ABJICHUsI B aTMocdepe, 3JIEKTPUUECTBO  KHUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOIOCOB,
POJIb MAarHUTHOT'O TOJIS IJIS )KU3HU Ha 3emiie, MOJsIpHOe

CHUAHHUC

7.22

TexHuueckue yCTPONUCTBA: 3JEKTPOCKOI, aMIEepMETP,
BOJIbTMETP, PEOCTAT, CUETUMK DIIEKTPUUECKOU SHEPruH,
AIIEKTPOOCBETUTENbHbIE ~ NMPUOOPBI,  HarpeBaTeNbHbIE
AIIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUYECKHE
MPENOXPAHUTENH, DBJIEKTPOMArHUT, JJIEKTPOABUIATEID

MOCTOAHHOI'O TOKA, IrCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kog
Kon snemenra [IpoBepsiembie 371€MEHThI COAEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannueckoe JBUXEHME. MarepuanbHasi TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTEIBLHOCTh MEXaHUYECKOT0O ABMKECHU
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHUE
###Par#H#HepaBHOMEpHOE NPAMOJIMHENHOE IBUKECHHUE.
8.4 CpenHsis W MrHOBEHHas CKOpPOCTh Teja  MpH

HCPABHOMCPHOM JIBHUXKCHHUU




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

[IpakTHueckue paboThI:

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

HccnenoBanue 3aBUCMMOCTH IYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBHKEHUU 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM NpPU PABHOYCKOPEHHOM
JIBUKEHUHU 0e3 HaudajJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME
MIPOMEXYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT cuiabl HOpMalnpbHOro nasieHus. OnpeneneHue
ko3(durnenta TpeHus ckoiamkeHus. OrmnpeneneHue
KECTKOCTH NpyKuHbL. OmnpeneneHue pabdOThl  CUIIBI
TPEHUST TPU PABHOMEPHOM [JBHKEHMM Teja IO
TrOPU30HTAIBHOM NOBepXHOCTU. OmpeneneHue padoThl
CUIBl  YNpPYyrocTd  Npu  HogbéMe  Ipy3a €
UCIOJb30BAHUEM  HENOJABM)KHOTO U IOJBUXKHOIO

OJIOKOB

8.28

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

ABUIKCHUC JXUBBIX OPraHU3MOB

8.29

Texunueckue YCTpOﬁCTBai CIILIOMETD, JaTYUKH

TMIOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHMYECKHUE KOJIEBAHM S 11 BOJIHBI

KonebartensHoe JBHKXCHUC. OcHOBHEBIE XapaKTCPpHUCTUKHU

o1 KoJie0aHMil: mepruos, 4acToTa, aMIIUTyJa
903 MaremaTudeckuii U IIPYKUHHBIN MasITHUKHU.
. [IpeBpanieHue sHEPruu Npyu KoJiedaTeIbHOM JBUKEHUU
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




TBEPIIOM TeJI€, CENCMUYECKHE BOIHBI

9.5 3Byk. ['poMKOCTb U BhICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 WNudpas3Byk u yabTpa3Byk
[IpakTueckue paboTHI:
Omnpenenenue 4acTOoThl W IepHoja  KoJiebaHMi
MaTeMaTUYECKOr0 MasiTHUKA.
OnpeneneHne 4acToThl UM Iepuoja  KoJieOaHMM
MPYXUHHOT O MasiTHUKA
07 HccrnenoBanne 3aBUCHMOCTH —IEepUOJa  KOJICOAHHIMA
. NOJBEIIEHHOIO K HUTU TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBHCHMOCTH Iepuoja  KoyieOaHH
OPY)KMHHOTO MasiTHUKa OT Maccel TIpy3a. IlpoBepka
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 KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
LlyHaMH, 3X0
0.9 TexHnueckne yCTpOWCTBAa: 3XOJIOT, HCIOJb30BAHUE

yIbTPa3ByKa B OBITY M 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 COTOBOI1 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 szapa. HykioHHas Mozgenb
. 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 3HEpPTUu
' CouHna 1 3B€31
12.0 Snepnas oHepreruka. [lelicTBHE  pagMOAKTUBHBIX
' U3ITy4€HHUI Ha )KUBbIE OPraHU3MBbI
[IpakTueckue paboTHI:
HaGmonenne cniaomHbsIX M JIMHEWYATBIX CHEKTPOB
12.10 U3JIy4CHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE DHEPIMU YaCTHUIIBI
110 TOPMO3HOMY TIyTH (110 (hoTorpadusm).
W3mepenne paanoakTMBHOTO GoHa
@dusnueckue SABICHHS B IPUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 paauoaKTUBHOE W3JyYCHUE MPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PAAUMOAKTUBHBIX M3IYYEHUN HA OpraHu3zM
YeJloBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIMBUlyalbHBIN 103UMETp, Kamepa Buibcona




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

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

ITonnmanue pomu  u3uku B HAYdYHOM  KapTHHE  MHpa;
copMHupOBaHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3H
U II03HABAa€MOCTH SBJIEHUN MPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poau GU3MKH B Pa3sBUTUU
€CTeCTBEHHBIX HAayK, TEXHMKHM M TEXHOJOrui, 00 3BOIIOLUU
¢bu3NUecKuX 3HAHUH M MX POJIM B I[EIIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX M 3apyOEXKHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOL[ECCOB OKPYXKAlOLIETo

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuu (BEIIECTBO U I0J€), O JBHKEHUH Kak
croco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TeOpUu
CTPOEHHUSI BeLIeCTBAa, O (PU3UUECKOW CYITHOCTH SIBJICHUN NPHPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBIICHHE;
YMEHHUE pPaclo3HaBaTh MPOSBJIEHNE U3YUYEHHBIX (PU3NUECKUX SIBICHUH
B OKpYXaloIlleM MHpE, BbIIENSsI HX CyIIeCTBEHHbIE CBOICTBa

(Tpu3HaKHK)

Biiagenne ocHOBamMM IOHATHMHOIO ammnapara M CHMBOJIUYECKOrO
s3bIKa (PU3MKU M UCIOJB30BaHUE MX /I pEIIeHUs y4eOHBIX 3aJady;
YMEHHE XapaKTepu30BaThb CBOWCTBA TeJ, (PU3WUYECKUE SBICHUS U

MPOLIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbBIE U YMITUPUYECKUE 3aKOHBI

VYMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/IC SBJICHUA,

MCIOJB3Ys PU3NUECKHUE BETMINHBI

Bnagenue ocHOBaMH METONOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOroIeHnsT TIpaBUl 0€30MacHOr0 TpyJa: HaOMoJaeHHEe (PU3NIECKUX
SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO HaOopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIbITA U 3aIMIUCHIBATh €r0 PE3yJIbTaThl, POPMYJIUPOBATH BHIBO/IbI,
MPOBEACHUEC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)I/ISI/I‘-ICCKI/IX BCIIMYHNH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUS, CaMOCTOSATEIbLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
3HAYCHUC BCJIMYWHBI U aAHAJIM3UPOBATH IMOJYUYCHHBLIC PC3YJIbTATBHI C
Y4E€TOM 3aJaHHOU ITOTPELIHOCTH PE3YIbTATOB U3MEPEHUM;
MMpOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ;
CaMOCTOSITENTBHO ~ COOMpaTh AKCIHEPHUMEHTAJbHYI0O YCTAaHOBKY U
MMPOBOJAUTDH HUCCIICO0OBAHUC 10 HHCTPYKIUH, OpCaACTaBJIATH
MOJIYYCHHBIC 3aBHCHUMOCTU q)I/ISI/I‘-ICCKI/IX BCIIMYNH B BHUIC Ta6JII/II_I n
rpauKoB, yYUTBHIBATh NOTPEIIHOCTH, AEJIATh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICAOBAaHHUA

[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 HA M3yYEHHBIE CBOMCTBA (DPU3UUECKHUX

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,
BBISIBJISITh HENOCTAIOIIME JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JJAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEAJTUCTUYHOCTH IOJIYYEHHOIO
3Ha4yeHus (PU3NYECKOIl BEIUYMHBI, YMEHHUE ONpENesiTh pa3MepHOCTh

(bU3NYECKO BETMYHHBI, TOJIYICHHOH 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 UCIOoNb30BaTh 3HAaHUSA O (U3UYECKUX SIBICHUSIX B
MOBCEAHCBHON JKM3HU IS OOecredeHHs O€30MacHOCTH IPHU
oOpameHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXpaHEHHS 30pOBbS M  COOJIONEHHS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOIUMOCTH TPUMEHEHHUsI JOCTIDKEHUH (DU3MKM M TEXHOJOTHH

JUISL PALMOHATIBHOTO MPUPOIOINOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsI W TPEACTABICHHUS HHGOPMAINH
(¢u3nuecKkoro coaepKaHusi C MCHOJIb30BaHWEM HHGOPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLICHHWBATh JOCTOBEPHOCTb
MOJIy4eHHOW HH(GOPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTIOJHUTENIbHBIX ~ MCTOYHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/laHuil HayYHO-TOMYJSIPHYIO JIHTEpaTypy
(bU3NYECKOr0 CONEp)KaHUs, CIPABOYHBIE MAaTEpHANbI, PECYPChl CETH
WNutepner; BiageHue 0a30BBIMM  HaBBIKAMH  IIPeoOpa3OBaHUS
uHpopManuu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH; yMEHHE
co3/aBaTh COOCTBEHHBIE THMCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I U3 HCCKOJIBKUX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHUA
. Mexannueckoe nBMKeHHME. MarepruanpHasg Touka. Cucrema  OTCuéra.
' OTHOCHUTENIBHOCTD ABUKEHUS
PaBHOMepHOE M HepaBHOMepHOe aABuxkeHHe. CpeaHsas ckopocts. Dopmyina s
1.2 BBIYMCIICHUS CPEIHEN CKOpOCTH: vV = S/t
PaBHOMepHOE NpsAMoOIMHENHOE IBUXKEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHHU B CIIy4yae PABHOMEPHOI'O NPAMOIMHENHOT O JBUKECHUSA :
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpEMEHHM Uil MPOEKIUH CKOPOCTH, MPOEKLUU
IIEPEMENICHNs], IIyTH, KOOPAMHATHI IPU PAaBHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHU
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOTO IBUKEHUS:
2
Sy =vy =i+ ay= ;
2
@opMynbl A MPOEKIUU IEPEMEIICHUs, MPOEKIMH CKOPOCTH U IMPOEKIHH
YCKOPEHMS IIPU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM JBHKCHUMU:
2
1.4 5. (D=uvp, -r+n].-3.
U_\'('f) =Up, +a, -1,
a,(f)=canst,
Ul.‘cz - U1.'r2 zzax‘g:r
I'paduku 3aBUCUMOCTH OT BPEMEHH /AJis TMPOCKIIMH YCKOPEHUS, MPOSKIHH
CKOPOCTH, MNPOEKUUH I[EPEMEIICHHS, KOOPAMHATBI IPU PABHOYCKOPEHHOM
MPSMOJIMHEMHOM JIBUKEHUH
CBoOognoe manenne. @opMyIibl, ONMUCHIBAIONIME CBOOOIHOE MajeHHE Tena 1o
1.5 BEpPTUKAIM (JBMKEHHE Tela BHU3 MM BBEPX OTHOCHTEIILHO MOBEPXHOCTHU

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHM I MPOEKIMH YCKOPEHHS,




IPOEKIIMU CKOPOCTH U KOOPAMHATHI IpU CBOOOJHOM MAJ€HUM Tejaa I0

BEPTUKAIIN

CKOpOCTh paBHOMEpPHOTO JBMKEHHS Tela MO OKpyXHOcTH. Hampasienue
CKOpOCTH.

®opmysia A BBIYMCICHUS CKOPOCTH Ye€pe3 paauyc OKPY>KHOCTH U TEpUOJ

oOparnieHus:
2nR
=
T

LenTpocTpemutensHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIHLHOTO

16 yckopeHus. @opMya Uil BBIYUCIECHUS yCKOPEHUS:
2
a. — L
“ R
dopmyna, CBsI3bIBAIOIAS IEPUO U YACTOTY OOpaIieHusI:
v = 1
T
Macca. InotHocTh Bemectsa. @opMyra it BBIMUCIEHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexTopHas pusndeckas penmuunHa. CIIOKSHHE CHIT
1.9 SBnenue nuepuuu. Ilepsolii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBi€HHOCTh BEKTOpPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, 1€ CTBYIOIIECH Ha
TEJ0
B3aumoneiictue ten. Tperuit 3akon HeroToHa:
1.11 Fy y=-F,
) TpeHue Mokosi U TpeHUE CKOJIbKeHUs. PopMyJia i BHIYUCICHUSI MOAYJISI CUJIIbI
1.1

TPCHHUA CKOJIb)KCHUA:




F_=pn-N

1.13

Hedpopmarnus Tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH YHIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOI'O TAT OTCHUSA:

my - 1M,
F=G-—1_2
R
Cuna TspKecTH. Y CKOpeHHEe CBOOOIHOTO MaICHUSs.
dopmya 111 BBIYUCIEHHS CUJIBI TSXKECTH BOIM3U noBepxHocTH 3emun: F = mg.
JBrxenue ninanet Bokpyr Connuna. [lepBas kocmMudeckast CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

Nmmynbc Tena — BekTopHas pu3nyuecKkas BeIuyrHa.
D=mi

Nmnynsc cuctemsl Ten. M3smeHeHne ummnynsca. MMIynbc cuiibt

1.16

3aKkoH COXpaHCHUSA UMITYJIbCa OJIA 3aMKHYTOﬁ CUCTEMBI TEII:
p=myly +m, U, =const

PeaxTtuBHOC JABHXKCHUC

1.17

Mexanunueckas pabora. opMyia 1uist BBIYMCIEHUS paOOThI CUJIIBL:

A=Fsooso

Mexannyeckas MOIIIHOCTD:

n=4
I

1.18

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

KUHETHUYECKOM SHEPTUMu:

HE_)E
Ep=—r

Teopema 0 kuHeTHYECKOM SHeprun. PopMyra s BBIYUCICHUS TOTEHIUAIbHON




OHEPruu TCia, MOAHATOrO

Hajg 3eMIIEH:

E,= mgh

Mexanu4deckast SHEprus:

E=E;+E p
1.19 3aKOH COXpaHEHUsI MexaHn4YecKoi sHeprun. opmyra /it 3aK0HA COXPaHEHUS
MEXaHUYECKOU SHEpruu B OTCYTCTBUE CUJI TpeHMs: E = const.
[IpeBpaiienne MeEXaHUUECKON SHEPTUU MTPU HATTMYUU CUIIbI TPEHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TO€ MTPABHUIIO» MEXAHUKH.
Pbruar. Momenrt cuiel: M - FL
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20
[TonBwxHBIN 1 HenoABWXKHBIN 0710kK. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JaBnenue TBEpAOro Tea.
dopmyia A5 BBIYUCIECHUS 1aBJIE€HUS TBEPAOIO Tea:
F
pP= G
101 JlaBnenue raza. ATMocepHoe JaBICHHE.
' ['uppocTatnueckoe gaBjaeHUE BHYTPU KUJIKOCTH.
®dopmyina 1151 BBIUUCIEHUS JaBJIE€HUSI BHYTPU JKUJIKOCTHU:
P=P+Py,
1.22 3akoH [lackans. I'uapaBnuyeckuit npecc
3akoHn Apxumena. dopmyna g onpeneneHus BbITAJKUBAIOMIEH CUIIbL,
JIEUCTBYIOIIEN HA TEJIO, HOTPYKEHHOE B )KUJIKOCTh WJIU I'as:
1.23

F_bkm_ =pgV

VYcnoBue nnaBanus tena. [lmaBanue Cya0B U BO3AYXOILIABAHUC




1.24

Mexanndeckue KoneOaHus. AMIUIUTYAA, MEPHOJ M YacToTa KoJieOaHUH.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPU O] KOIeOaHHIA:

1.25

MaremaTuueckuii M MpPYXKUHHBIA MasTHUKHU. [IpeBpainenue sHepruum npu

KOJIE0ATEIbHOM ABUKECHUU

1.26

3aTYXaIOHH/Ie KoeOaHus. BI)IHY)K}IGHHI)IG KoneOanus. Pesonanc

1.27

Mexannueckue BOJHBL [IpogoibHBIE M MONEpPEYHbIE BOJHBL J[MHAa BOJHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJIHBI:

L=v-T

1.28

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

IByx cpel. UH(ppa3ByK U ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3smepenne cpeaHeld MJIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBI, HKECTKOCTH
IPY>XKUHBI; KO3(h(ULMEHTa TPEHHsI CKOJIbKEHUS; pabOThl CHJIbI TPEHUS, CHIIbI
YIOPYTrOCTH; CPEIHEH CKOPOCTH JBI)KEHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHusi Opycka INpH JIBHKEHMHM IO HAKJIOHHOM IJIOCKOCTH; YacTOTHI H
nepuoja KoinebaHMH MaTeMaTHMYeCcKOro MasTHUKA; YacTOThl M Iepuoja
KoJie0aHUI MPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, JCHCTBYIOLIEr0 Ha phlyuar;
paboOTBl CHJIBI YHOPYTOCTH MpH TMOABEME Ipy3a C IMOMOUIBIO HEMOJABUKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CHIIBI OT 00bEMa MHOrpyXEHHOU
4acTu TeJla U OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEN CHUJIBI
OT MacChl TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O 1aBJIEHUS U OT
poZia MOBEPXHOCTH; CHUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTEIECHU
nedopManuy Ipy>KUHBI; YCKOPEHHsI Opycka OT yrjla HakjOHa HalpaBIIsIOILeH;
nepuosa (4acToThl) KoJieOaHUI HUTSHOrO MasiTHUKA OT JUIMHBI HUTHU; IEpHUoja
KoJie0aHU MPYKMHHOI'O MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBL
UCCJIEZIOBAHNE HE3aBUCHUMOCTU TepHoja KoJeOaHUH HHUTSAHOIO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycioBusi paBHOBECHS phlyara

1.30

Qusuueckue As6leHuss 8 npupode: TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KHUBOH U HEXKXUBOU NPUPOJIE, ICHCTBUE CUIIBI TPEHUS B IPUPOC U

TCXHUKC, MPUIIMBBI W OTIUBBI, ABHWXCHHUC TIJIAHCT CoaHeyHon CUCTCMBI,




PEAKTUBHOE JABUKEHUE )KMBBIX OPraHU3MOB, pblUaru B TEJIEC YEIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJIE€HUS Ha JKUBOH OpraHusM, IJlaBaHUE pbIO, BOCIpPUSTHE

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

Texnuueckue yCﬂ’lpOﬁCl’l’lG(l.’ CIIMAOMETP, AATUUKH IOJOXCHHA, PaCCTOAHUA H
YCKOpPCHUA, OHUHAMOMECTpP, MNOAHNIMIIHWUKH, PAKCThI, pbIiyar, HO)IBI/I)I(HI:Iﬁ n

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IIJIOCKOCTb, HPOCTBIC MEXaHU3MBI B 6I)ITy,

131 COOOIIAIONIMECS COCY/bl, YCTPOHCTBO BOAOMPOBOJA, T'HMIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEeOMETp, 3XOJIOT,
MCIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOH  TEOPUM  CTPOCHUS

2.1 BeniecTBa. Mozenu TBEPIOro, JKUIKOTO U Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopgHsbie Tena

- JBmwxenue wyactun BemiectBa. CBsS3b CKOPOCTH JIBDKEHHSI 4acTULl C

' Temnepatypoil. bpoyHoBckoe nBukenue, 1updysus

2.3 CMauuBaHue U KanWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacmmpeHue u cxaTue

2.5 TennoBoe paBHOBecHE

Yy BuyTpennsiss sHeprus. Pabora u Temonepenada Kak CIIOCOOBI W3MEHEHUS

' BHYTPEHHEW dHEPIrUuu

2.7 Buns! renionepenayun: TEMIONpoOBOIHOCTb, KOHBEKIIHUS, U3ITyUCHHE
HarpeBanue wu oxmaxnenue Ten. KonuuecTBo  TemIoThL. Y eibHas
TEILIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEMJIOBOrO
OanaHca:

2.9
0 +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH DJHEPrUM B IIpOLiECCE

510 WCIIApEeHUs] W  KOHJeHcaluu. KuneHue JKHAKOCTU. YJienbHasi TemioTa

' napooOpa3zoBanus: L = Q/m

2.11 BnaxxnocTs BO3myxa




2.12

IInaBnenne u kpucraumsanusa. V3MeHeHHMe BHYTPEHHEM JHEPruu IIpH

IJIABJICHUHW U KPUCTAJIJIM3alluU. VnenpHas TEII0Ta IJIaBICHUS:

,_0

m

2.13

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

qg=0/m

2.14

[TpunHIIMTIEI paboTHI TemIOBBIX ABuTaTene. KIT/[ TermmoBoro npuraresns

2.15

IIpakmuueckue pabomul

W3mepenne ynenbHONW TEMIOEMKOCTH METaJNTMYECKOro LWIMHIPA; KOJHMYeCTBa
TEMJIOTHl, TMOJYYEHHOIO0 BOAOW KOMHATHOM TemmepaTypsl (DUKCHPOBaHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeTblii UUIMHAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOT'O HArpeThlM LMJIMHAPOM, IOCIE OIyCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCUTEJIbHON BIAXKHOCTH BO3[yXa; YACJIbHOM TEMJIOTHI
IU1aBJieHUsT JpAa. VccnegoBaHue M3MEHEHUS TEMIEpaTypbl BOABI IpU
Pa3IUYHBIX YCIOBUSAX; SBICHUS TEMJIO000OMEHA MPH CMEIIMBAHHH XOJOAHOW H

ropsiaeil BoJbl; Mpoliecca nCrapeHus

2.16

Dusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
ABJICHUS] B IIPUPOJE, KPUCTAILIBI B IpuUpoje, usinydeHue CoiiHIA, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHME POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISPbl, IPUMEPHI UCIIOIb30BaHUS KPHUCTAJUIOB,
JKUJKOCTHBIA TEPMOMETp, NAaTUYUK TEMIEPATYpPhl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUT'POMETPHI, IICUXPOMETpP, NapoBas TypOMHA, ABUIAaTE]Ib BHYTPEHHErO

CropaHus

DJIEKTPOMATHUTHBIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCJI. HBa BH A SJICKTPUYCCKHUX 3aPA10B

32

B3aumoneiictBue 3apskeHHbIX Ten. 3akoH Kynona

33

3aKOH COXpaHEHHMs IEKTPHIECKOr 0 3apsiia

34

Onextpuueckoe nosie. Hanpsoxk€HHOCTh anexkTpudeckoro mnosst. IIpuHnun

CYNEpIIO3ULINHU JIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)

3.5

Hocurenmn osnextpuueckux 3apsanoB. JleficTBHE JIEKTPUUYECKOro MO Ha

QJICKTPUYICCKHC 3apsiabl. HpOBOI[HI/IKI/I U TUIJICKTPUKHU

3.6

[TocrossHHBIN 35eKTpUUecKuil TOK. JlelcTBUs AekTpudeckoro Toka. Cuia Toka.




Hanpsoxenue.
I=q/tt,U=A/4

3JI€KTpI/I‘-IeCKO€ COIMPOTHUBJICHUC. VYnensHOE QJICKTPHUYICCKOC COIIPOTUBJICHHUC!

3.7 R = pl/S

3.8 3akoH Oma i yuacTka asekrpudueckoi nenu: I = U/R
ITocnenoBarenbHOE COEAMHEHNE TPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapannenbHOE COEIMHEHHNE IPOBOJHUKOB PABHOTO CONIPOTUBIICHUS:

U=U;I=]+I;R=2.
- - 2

CMenIaHHblE COEIMHEHNUS IPOBOIHUKOB

3.10 PaGoTa u MmomHOCTh 3nekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoynsa — Jlenua:

3.11 2

: O=I"-R-t

310 OneiT Opcrena. MaruuTtHoe moje NpsAMOro HNPOBOAHMKA € TOKOM. JImHum
MarHMTHOM MHIYKIUH

313 MarnutHoe 10JIE TIOCTOSHHOIO MarHurta. B3aumMmoneincTBHe IOCTOSHHBIX
MarHuToB

3.14 JleficTBHEe MarHUTHOTO 11OJI HA IPOBOJIHUK C TOKOM

3.15 Omneitel @apanes. SABneHue snekTpomMarauTHoN nHAyKuuu. [Ipasuno Jlenna
lIpaxmuueckue pabomul
W3MmepeHne  2IEKTPUYECKOTO  CONPOTUBJIEHMsS ~ PE3UCTOpa;  MOLIHOCTH
AJIEKTPUYECKOr0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

3.16 HccnenoBanue 3aBUCHMOCTM  CHJIBI  TOKA, BO3HUKAKOLIETO B IPOBOJHUKE

(pe3ucTopHI, TaMIOYKa), OT HANPSDKEHHS Ha KOHIAX MPOBOAHUKA; 3aBUCHMOCTH
COIPOTUBJIEHUS OT JAJMHBI IPOBOJHMKA, IUIOUIAAN €ro MOMEPEYHOrO CEUEHUS U

YACIIBbHOTO COMMPOTUBJICHUS.




HpOBepKa npaBujia i JJICKTPUYICCKOI0 HAIPAKCHHA IIPU IMOCICAOBATCIBHOM
COCAMHCHUHU IMPOBOAHHUKOB, IpaBUJia IJId CHJIBI J3JICKTPUYCECKOIO TOKa IIpU

napajuieJIbHOM COEUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s61eHUsA 6 npupoode: SIEKTPUUYECKUE SBJIEHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Jpei( MoIroCcoB,
POJIb MAarHUTHOTO TTOJIS IS )KU3HU Ha 3eMJie, MOJIIPHOE CHsTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIepMeTp, BOJILTMETp, peocTar,
CUCTYMK  DJIGKTPUYECKOM  DHEPruH, DJIEKTPOOCBETHUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
MPEIOXPAHUTENH, DSJIEKTPOMArHUT, OJJIEKTPOABUTATENb IOCTOSHHOTO TOKa,
TEHEePaTop MOCTOSTHHOTO TOKA
3.19 DnexTpoMarHuTHbIE BOJIHBI. [1Ikana 371eKTpOMAarHUTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpsMonuHeliHoe pacnpocTpaHeHHE CBETa
3.21 3akoH oTpakeHus cBera. Ilnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH NPEJIOMIIEHHS CBETA
3.23 Hucnepcus cBera
3.24 JInnza. Xon nyueid B nmuH3e. DOKycHOE paccTossHME JUH3bL. OnTuueckas cuia
' muH3bL D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTudeckue mprudopsl
IIpakxmuueckue pabomul
###Par#H#lI3MepeHre ONTHYECKOW CHIJIBI COOMpArOIIeH JHMH3bI; (POKYCHOTO
paccTostHUST cOOMparomel JTMH3bI (10 CBONCTBY PaBEHCTBA Pa3MEpOB IMPeIMeTa U
M300paKeHUsI, KOrJa MpeIMeT paclojioKeH B ABOMHOM (okyce), Mmokazaress
3.26 MIPEJIOMJICHHS CTEKJIA.
#i##ParfHt#lccnenoBanue CcBOICTBA M300paKEHHsI, MOTYUYEHHOTO C IMOMOIIBIO
cobuparomieil JUH3bI; U3MEHEHHUS (POKYCHOTO paCCTOSHUSL JIBYX CIIOKEHHBIX
JIMH3; 3aBHCUMOCTH YTJja MPEJOMJICHHUS CBETOBOTO Jyda OT yriia MaJeHus Ha
TPaHUIE «BO3IYX — CTEKIION»
397 Qusuueckue seieHus 6 npupooe: 3atMmeHuss Connma u JIyHbI, 1mBeTa Tel,
' OINTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPaK)
308 Texnuueckue ycmpouicmea: OYKH, TIEPUCKOM, ¢oToammapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTE. Anbda-, 6eTa-, raMmma-u3nydeHus. Peakuun anbda-u Oera-




pacnazia

4.2 Omnsitel Pezephopaa mo paccesnuro anbga-yactull. [lnanerapuas Mmoaens atoma

43 CocraB atomHOro sapa. M3zoronst

4.4 [lepuon monypacnaia aTOMHBIX 1I€p

4.5 SnepHble peakiiy. 3aKOHBI COXpaHEHUs 3apsI0BOr0 U MaCCOBOT'O YUCEN
Qusuueckue A6N1eHUs 8 npupode: €CTECTBEHHBIM paJMOAaKTUBHBIN (OH,

4.6 KOCMHYECKHE JIy4d, paAMOaKTUBHOE U3JIyYEHHE TMPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAIMOAKTUBHBIX U3JIy4€HUI HA OPTaHU3M 4eJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIMBUIYaIbHBIA JO3UMETP, KaMepa

Bwibcona, sinepHas dsHepreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 7-i kacc: 0a30BbIN ypoBeHb: yueOHuk, 7 kiacce/ [lepeimkun N.M.,
NBanos A.U., AkimmonepnHoe o6miectBo «M3narenbctBo «lIpocBenieHue

» dusuka: 8-i1 kacc: 0a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ Ileppimkun WM.
M., UBanos A. 1., AknnonepHoe oo6miectBo «M3narenscTBo «IIpocBemnienuey
» dusuka: 9-i kmacc: 6a30BbIN ypOBEHb: yueOHHK, 9 knacc/ [lepoimkun H.
M., I'ytauk E. M., BanoB A. U., [lerpoBa M. A., AKIIHOHEPHOE OOIIECTBO

«I/ISI[aTeHBCTBO «HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA

1. ITporpamMmmbl OCHOBHOTO 0011IeT0 0Opa3zoBanus. dusmka. 7 — 9 Kiaccel
(aBTopsl: A.B.ITepriikun, H.B. ®unonosuy, E.M. I'yrHUK)

2. JIykamuk B.1. C60opHUK BOIIPOCOB M 3a7a4 1o ¢usuke. 7-9 ki1 — M.:
[Ipoceewenue, 2010. —192c.

3. «KoHTpoabpHO-u3MepHuTenbHbie MaTepuaibl. Ousuka. 7 kiacc/Coct. H.H.
3opuH. — 2-e uza.,nepepad. — M.:BAKO, 2013.

4 .A.E. Mapon, E.A. Mapon CamocTosiTelIbHbIE U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. [poda

5. KoHTpomnbHBIE U CaMOCTOSITENIbHBIE pa0OThI 10 Pu3uKe. 9 Kimace: K



yueOHuky A.B. [leppiikuna, E.M. I'ytHuk «®u3uka 9 knace» / O.1.

I'pomiieBa. — M.: M3aaTenscTBO «JK3amen», 2014,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. bubnaunoreka — Bc€ mo npeamery «dPusukay. — Pexxum gocryna:
http://www.proshkolu.ru

2. BuaeoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Equnas komnekuus iudpoBbiX 00pa3oBaTelIbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. lutepecHble MaTepuaibl K ypokam (PU3HKHU [0 TeMaM; TECThI IO TEMaM;
HarJsIHbIe TocoOus K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru
5. Hudpossie 0OpazoBaTenbHbIE pecypchl. — PexxuM qoctyma:
http://www.openclass.ru

6. DIeKTpoHHBIE YUeOHUKHU N0 Pu3nke. — PexxuM fgocrymna:

http://www.fizika.ru
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