AHHOTanMs K pado4eii nporpamMe y4eOHoro npeamera «®@uzuka» aias 7-9
KJIACCOB

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MNPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yaeOHoro npeamera « Ouznkay.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOIIMXCS W OPraHu3aluio H3ydeHus
(¢u3MKUM Ha JAesATeNIbHOCTHOM ocHOBe. B mporpamme mno ¢u3NKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JITYHOCTHBIM M METAINPEJAMETHBIM pPe3yJbTaTaM OOydeHUS, a TaKKe
MEXIIPEJIMETHBIC CBS3M €CTECTBEHHO-HAYyYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacipenesieHne yueOHOro matepuana
no rojam oOyuyeHus (1o Kjiaccam), MpejyiaraeT IPUMEPHYIO MOCIIeI0BaTEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOITUXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C IIEJbI0 OKa3aHHUS METOJIUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

dusrka SABISETCS CHUCTEMOOOPA3yIOIIMM  JJiIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XUMHUEH, Ouoioruen, actpoHoMHed U (U3NUIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDA,
nperocTaBiIsieT Haubosee sCHbIe 00pa3ibl MPUMEHEHHUS HAYYHOTO METoja
MO3HAaHMSI, TO €CTh CII0C00a MOTyYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3HUEeCKOro oOpa3oBaHUS B CTPYKTYpEe OOIIEro
0o0pa3oBaHUsA COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHONH T'PAaMOTHOCTH H
MHTepeca K HayKe Y 00y4arommxcsl.

N3yuenne ¢Qusukum Ha 06a30BOM ypOBHE TMpEANoiaraeT OBJAJICHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSCHSTH SBICHUS;

e OIIGHHWBATh ¥ MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UWHTEPNPETUPOBATH  JIaHHBIE W  WCIOJB30BaTh  HAYYHBIE
JI0KA3aTeIhCTBA IS TIOTyYEHUST BBIBOJIOB.



Henu wusyuenuss ¢GU3UKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
ompeneneHsl B Konnenmum mnpemnogaBaHus ydeOHoro mpenmera «Dusmka» B
oOpa3oBaTenbHBIX oOpraHuzauusx Poccuiickoii @eaepauuu, peann3yrommnx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOrPAMMBI,  YTBEPKAEHHOW pELIEHUEM
Konnerun Munucrepctsa npocseienus Poccuiickoin denepanuu (mpoToKosa ot 3
nexadps 2019 r. Ne [1K-48H).

Ieaun nzyyenus pusuku:

e TpUOOpETeHHE HHTEpeca W CTPEeMJICHHS OOydYaroIuXcsl K HAYYHOMY
U3yYEHUIO TPUPOABI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS B (OPMUPOBAHNE
MCCIIEJIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (OpMHpOBaHHWE HAYYHOTO MHPOBO33PEHHS KakK pe3yibTara H3Y4YCHHs
OCHOB CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHWE TPEICTABICHUA O poyd (PU3UKK T Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

e Dpa3BUTHE  TMPEJACTAaBICHHA O  BO3MOXHBIX  cdepax  Oymymiei
npo¢eCCUOHATBHON JEATEIEHOCTH, CBSI3aHHOW ¢ (PM3UKOH, TOATOTOBKA K
JaJIbHENIIeMy O0yYEHHUIO B 3TOM HalpaBICHUHU.

JlocTH)KeHHEe 3TUX IeJiel MporpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOIO

o01miero o6pa3oBaHusl 00ecCIIeYNBAETCS PEIICHUEM CIIEYIOINX 32124

e IpuOOpeTeHHE 3HAHUH O JHUCKPETHOM CTPOEHMM BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MarHUTHBIX U KBaHTOBBIX
ABJICHUSX;

e TMPUOOPETCHUE YMEHUN OMHUCHIBATH U OOBICHATH (DU3WUYECKHUE SIBJICHUS C
UCIOJIb30BaHUEM I10JIYYEHHBIX 3HAHUH;

e OCBOGHHE METOJIOB pEHICHHs NpOoCTeHImIUX pacu€THBIX 3agad ¢
UCTOJIb30BaHUEM puznyeckux MoJIeNei, TBOPYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pPa3BUTHE YMEHHH HAOJIIOJAaTh MPUPOIHBIC SBJICHUS U BBINOJHATH OMbITHI,
nabopaTtopHble pabOTBl U AKCIEPUMEHTAJbHBIE HCCIEIOBaHUS C
UCTOJIb30BaHUEM U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaIMEH (PUINIECKOTO COACpPKAHUS,
BKJIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHATIHU3 U
KPUTUUYECKOE OLICHUBaHUE NH(OPMALINH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHATBFHON AESITeTbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.



Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanus orBoautcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 yacoB (2 yaca B Hegemo), B 9 kimacce — 102 yaca (3 vaca B Hezeno).

[Ipennaraemslii B mporpamMmMe no (u3MKe nepedyeHb JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIA XapaKkTep, YUUTENb JIeJaeT BIOOp MPOBEACHUS
7a060paTOpHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYAIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3a/JlaHUi, MpeiaraéMblXx B pamKax
OCHOBHOT'0 I'OCY/IapCTBEHHOI'O SK3aMeHa 110 (PU3UKE.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAKIIEr0 MUPA.

®usuka — Hayka O npupoze. SBieHus npupoibl. PuU3NYECKUE SABICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3MepeHue @uiznueckux BeduyuH. Duznueckue
npubopsl. [lorpemnocts n3mMepennit. MexayHapoaHasi cuctemMa €IuHHIIL.

Kak ¢usuka u JApyrve ecTecTBEHHbIE HAayKd M3y4alOT MOPUPOAY.
EcTecTBeHHO-HAY4YHBI METOJl TO3HAHMS: HAOJIOJEHUE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIJBUKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, O0BSICHEHUE
HaboaeMoro siineHus. Onucanue GU3NYECKUX SIBJICHUHN ¢ TTIOMOUIBI0 MOJEIIEH.

Jemoncmpayuu.

1. MexaHH4YeCcKue, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®usnueckure NpuOOPHI U MpoIeaypa MPSAMBIX U3MEPEHHUIN aHAJOTOBBIM M
U(GPOBBIM TPUOOPOM.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue 1EHbI JeJIeHUS KAl U3MEPUTEIHHOTO MPUdopa.
2. M3MepeHue pacCTOsTHHM.
3. U3mepenue 00bE€Ma KUIKOCTH U TBEPIOTO Tea.
4. OrmpeneneHue pa3MepoB MaJbIX TEJl.
5. M3mepeHne Ttemmeparypbl MpU HOMOLIM KUAKOCTHOTO TEPMOMETpa U
JaTYrKa TEMIIEPATYPBI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THIIOTE3bI: JAIBHOCTH ITOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHble CBeleHUS 0 CTPOEHUH BelllecTBA.

Crpoenue BemecTBa: aTroMbl W MOJEKYJIbl, HUX pa3Mepbl. OIbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IIPUTAKEHUE U OTTAJIKMBAaHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPABIX
(kpucTaIM4ecKux) Tesl. B3anMoCBsA3bp MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysun.
3. HaGmionenue ~ siBneHUil,  OOBACHSIOMIUXCA  NPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI[ BEIIECTRA.

Jlabopamophuie padomout u onvimot.

1. OueHka JuaMeTpa aTroMa METOAOM psAJioB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThl IO HAOJIOACHUIO TEIJIOBOT'O PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBu:keHMe U B3aUMOielicCTBHE TeJl.
Mexanuueckoe JBH)KCHHE. PaBHOMEpHOE W HEpPaBHOMEpPHOE JIBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABWKEeHUM. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenve wuHepuMH. 3aKOH HHEPHUH. B3auMojelcTBHe Tel Kak MpUYHHA
U3MEHEHHUS CKOPOCTH JIBHKEHHUs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelecTna.
Cuta Kak XapakTepucTuka B3aumojaeicTBus ten. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO AWHAMOMETpa. SIBJICHHE TATOTEHUS U CUJIa
TskecTd. Cujia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUsl.
Tpenue ckonbXKEeHUs U TPEHUE MOKosl. TpeHue B IpUpPOJe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO JBUKEHUS Tela.
2. HM3MepeHne CKOpoCTH MPSIMOIIMHEWUHOTO IBU>KEHHS.
3. HabGmronenue siBjeHUS HHEPLIUU.
4. HaOnroneHve U3MEHEHHS CKOPOCTH MPU B3aMMOJICHCTBUH TEJI.
5. CpaBHEHHME MacC 10 B3aUMOJICHCTBUIO TEN.
6. Cro)keHHue Cuil, HAlPaBJIEHHBIX 110 OAHOUN MPAMOI.
Jlabopamophuie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEITTH AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJILKEHUS OpycKa WM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO TENA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pACTsKEHUs (JepopMariimn)
NPY>KUHBI OT IPHUIIOKEHHON CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHUS OT
Beca Tella U XxapakTepa CONPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJ, :KUAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HHUS raza oT o0béMma, TemmepaTyphl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, XUIAKOCTSIMHU M razamu. 3akoH [lackansa. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT IIyOMHBL. ['MapocTatnueckuii
napanokc. Coobmiaromnrecs cocyabl. ['MapaBinueckue MEXaHU3MBI.

AtMocdepa 3emnu u aTMocdepHoe naBieHue. [IpuuuHBI CylIeCTBOBaHUS
Bo3ayuiHON oOonouku 3emun. OmnbiTt Toppuuemu. M3mepenue atMmocdepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t U3MEpEeHHs: aTMOC(HEPHOTO JaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeNO. BrITamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

S L T o

~

3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

[Iepenaya naBneHHs KUIKOCTHIO U Ta30M.

CooOmaroryecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue nelicTBusi aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTD BBITAIKMBAIONIEH CUIIBI OT 00bEMa MOrpYKEHHOM YacTH
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEHN CUJIBI BECY BBITECHEHHOU KUIKOCTH.
VYcioBue IIaBaHus TeEJl: IUIAaBAHUE WIM MOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIIEHHUS IUIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCHMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyXKEHHOM B
JKHUJIKOCTh YacTH Telia.

OmnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JECUCTBYIOIIEH Ha  Tejo,
MOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbL, IEMCTBYIOIIEH HA TEJIO
B ’KUJKOCTH, OT MaccChl Tela.

OnbITHl, JAEMOHCTPUPYIONIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH  CHJIBI,
NEUCTBYIOIIEN Ha TENO B JKHUAKOCTH, OT OOBEMA TOTPYKEHHOM B
’)KMJIKOCTh YaCTH T€Jla U OT INIOTHOCTH KUJIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKH H
OIpEAEIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTH. JDHEPrusi.
Mexanndeckasi pabota. MOIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IlpuMeHeHue npaBuia paBHOBECHS pbluara K OJ0KYy.



«3onoroe mpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W NOTEHUMaNIbHAs OJHEPIUS.
IIpeBpaieHne 0HOrO BHJIa MEXaHUYECKON SHEPTIUH B APYroi. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl IpOCTBIX MEXaHU3MOB.

Jlabopamophuie padomout u onvimeut.

1. Ompenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBIXKCHHUM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHS pblyara.

3. M3mepenune KIIJ] HaKIIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUMU.

8 KUIIACC

Pa3nen 6. TerioBble siBJeHUS.

OCHOBHBIE TOJOXKEHUSI MOJEKYJIIPHO--KUHETUYECKON TEOpUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJEKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mogaenu TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB T'a30B, KHIAKOCTEH U
TBEPBIX TEJ HAa OCHOBE IMOJOXEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPHH.
CmauuBaHue U KamWUISIPHBIC sIBJICHUSA. TeTIOBOE pacIIMpPEHHUE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHIKEHUS
gactull. BHyTpenHsss sHeprusa. CrocoObl HW3MEHEHHS BHYTPEHHEW OJHEPTHH:
TeIIonepeaya u COBEpIIICHUE paboTHI. Buas TeTUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyYCHUE.

KomnyecTtBO TemioTel. YaenpHas TEIIOEMKOCTH BEIleCcTBa. [emIo00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u kouzaeHcarus. Mcmapenme. Kunenume. YnenpHas Teriora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxHocTbk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TeIIOTa CrOpaHusl.

[Tpuamuner pabotel TeruoBbix asurateneit KIIJ[ TemmoBoro aurarens.
TermnoBble IBUTATENIN U 3aIIATA OKPYIKAIOIIENA CPEBI.

3aKOH COXpaHEHUS U NMPEBPALICHHS YHEPTUHU B TEIJIOBBIX IPOLECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOT'O IBUKEHUS.



AR

L o N oD

10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue sineHuii cMaurBaHUsl U KallWJUISIPHBIX SBICHUMH.
HaGmtonenue TemioBoro paciumpeHust Tell.

N3meneHnne naBieHus raza Npu U3MEHEHUU OOBEMA M HArPEBaHUU WU
OXJIaXKJICHHU.

[IpaBuna usmepeHus TeMnepaTypsbl.

Bunael Teruionepenaum.

OxJakieHue Npy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHu# pab0OThl BHEITHUMHU CHIJIAMHU.
CpaBHeHME TEMITOEMKOCTEN pa3IUYHbIX BEIIECTB.
Habaronenne KuneHus.

HaGmtoeHre moctosiHCTBA TEMIIEpATypPhl NP TIIABJICHUH.
Mojenu TemJIoBBIX ABUTaTEICH.

Jlabopamopnuvie padbomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO AEHCTBUSI CHJT MOJIEKYJISIPHOTO TTPUTSIKECHHUS.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTCH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €T0
00bEMa M HarpeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMITEpATYPHI.

HaGmronenne wu3MeHEHHS BHYTpPEHHEH DSHEPruM Tejla B PE3ysbTare
TeIIoTnepe1auu U paboThl BHEIITHUX CHIIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOU H
ropsiueii BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  MpH
TEIJIO0OMEHE C HArPEThIM METAITTHICCKUM ITHTHHIPOM.

OrnpeneneHue yieIbHON TEINIOEMKOCTH BEIIECTRA.

HccnenoBanue mpouecca UCIapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yaeabHON TETUIOTHI TIJIABJICHUS JIbJA.

Pa3znen 7. DinekTpryeckne U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tenl. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXAY TEJIaMU).

Onekrpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro noiig. [IpuHnun
CYNEepHO3ULUH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAMN 3apsl.
Crpoenne aroma. IIpoBOAHMKM W JUPIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKAa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHUM TOK B MKHUIKOCTAX U ra3ax.

Onektpuueckass uenb. Cwia  ToOka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHre MPOBOJHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka nenu. [locinemoBaTenbHO€ M MapauieibHOE  COEIUHEHUE
POBOJHUKOB.

Paborta u MoOmHOCTH »dyeKTpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoOJE€MCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHutTHoe noJjie 3eMJIM U €ro 3Ha4eHUe JJIsl )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTtHoe 1oJie  3JIEKTpUYECKOoro Toka. IIpuMeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOI'O TIOJIsI HA TPOBOJHUK C TOKOM.
DJNIeKTpOABUTATENIb MOCTOSTHHOrO ToKa. Mcmosib30BaHWE 3JEKTPOJBUTraTeNe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue yekTpoMarnuTHON uHAyKIuu. [IpaBuio Jlenna.
DneKTporeHepaTop. Cnioco6sl MOJIyYEHUS ANEKTPUYECKOU SHEPIUHU.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa poja 3JIEKTPUYECKUX 3apAIOB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEN.
Y CTpONCTBO U AEUCTBUE 3JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUYECKHUX 3apsiA0B.
[IpOBOHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TOJIS.
HcTouHrKkr NOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKUM TOK B JKUIKOCTH.

. ['a30Bb11 pa3psn.

. I3MepeHnue Cuitbl TOKa aMIIEpMETPOM.

. I3MepeHune aneKTpru4eCKOro HanpsKeHUs: BOJIbTMETPOM.
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. PeocTtat n Marazua conpoTHBICHHM.
. BzanmoencTBre MOCTOIHHBIX MATHUTOB.
. MopaenupoBaHHe HEBO3MOXKHOCTH PA3]ICJIICHUS TTOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX MOJIEU TOCTOSTHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHoe 1ojie ToKa. DIEKTPOMarHur.

JlencTBME MAarHUTHOTO NOJISL HA TPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSSTHHOTO TOKA.

HccnenoBanue sABIEHUS 3JEKTPOMArHUTHOM HHAYKIMH.

Omnerter @apajes.

3aBUCUMOCTh HAINpaBJICHUSI HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEepaToOp NOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.

S

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIONCHUIO DJICKTPU3AIMU Tel UHAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne n€MCTBUS 3JIEKTPUYECKOTO TIOJSI HA TMPOBOJHUKH H
JADJTICKTPUKHU.

CoOopka u mpoBepKa pabOThl ATEKTPUUECKOH IIEMH TOCTOSTHHOTO TOKA.
N3Mmepenue u peryiupoBaHUe CUIIbI TOKA.

N3Mmepenue u peryJinupoBaHUe HANIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HUIYIIETO YE€pPE3 pPE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PEIUCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro [JIWHBI, IUIOLIAANA MONEPEYHOr0
CEYEHUs U MaTepuana.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHXKEHUH TPU MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IMPU NapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ANMEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MUAYLIETO 4Y€pEe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOAEHUCTBUSA OCTOSIHHBIX MarHUTOB.
N3yyenne MarHUTHOTO TOJISI IOCTOSHHBIX ~ MAarHUTOB MPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AerCTBUSA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aHMOJEUCTBUSA
KaTyIIKA ¢ TOKOM M Mar"Hura OT CWJIBI TOKAa WM HAalpPaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUsA MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHnue paboThl 31€KTPOBUraTENsl.

20. M3smepenne KIII a51ekTpoABUTaTENBHON YyCTAHOBKH.

21. OOBITBl O MCCIAEOOBAHUIO SIBJIEHUSA DJIEKTPOMAarHUTHOM WHIAYKUWH:
VICCIIEIOBAHME H3MEHEHUM 3HAYEHHUs U HaIpaBICHUS HWHIYKIMOHHOI'O
TOKA.

9 KJIACC

Pa3znen 8. MexaHn4yeckue siBJICHHS.

Mexannueckoe JBWKeHME. MarepuanpHas Touka. Cucrema OTcyéra.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBM)KEHHsS. PaBHOMEpHOE MPSIMOJIUHEITHOE
nBrkeHue. HepaBHoMepHoe npsiMoiinHENHOe ABWKeHUE. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHoyckopeHHOe TmpsiMoiiMHEHHOE naBMkeHue. CBoOoaHOE
najgenue. OnbiThl ["anunes.

PaBHOMepHOE ABMKEHHUE MO OKpYX)HOCTH. Ilepron m ywactora oOpaieHus.
JIuneliHas 1 yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[Tepsbiii 3ak0H HetoToHa. Bropoii 3akon HeroToHa. Tpernit 3akoH HproToHA.
[TpuHUIMD CyTIepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYyTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nageHud. J[Bwxenue miuanetr Bokpyr Connua. IlepBasi kocmuueckasi CKOPOCTb.
HesecomMocTs 1 neperpysku.

PaBHOBecue matepuanbHOM TOUkH. AOcCoOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. LIeHTp TskecTh.

Nmnynec Tena. M3menenue ummynbsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu M pabothl. [loTeHIMaNbHAS SHEPTUS Teja, MOAHITOrO Ha
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MexaHUYECKOro JIBMXKEHHUS T€Jla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETa.



o v ok~ W

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

CpaBHeHME TIyTEW U TPACKTOPHUM ABUXKEHUS OJTHOTO M TOTO KE Teya
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHHUS TTPAMOIUHENHOTO IBUKECHUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKECHUS.

HaGmronenue nBmxeHus Tea Mo OKPY>KHOCTH.

HaGmonenne MexaHM4ecKuX SIBICHUHN, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOUHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MacChl Tejla M JACHUCTBYIOLIECH Ha HEro
CUJIBI.

HaGmronenne paBeHcTBa CUIT PU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JBUKECHUU.

[lepenaua uMmyJibca nMpu B3aMMOJAECUCTBUU TEI.

[IpeobpazoBanus SHEPTUHU TIPU B3aUMOJICHCTBHUU TEIL.

CoxpaHeHue UMNyJIbCa MPU HEYNIPYTrOM B3aUMOJACHCTBUMU.

CoxpaHeHre UMITYJIbCa MPU a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmronenne peakTHBHOTO IBUKEHUS.

CoxpaHeHrne MeXaHUUeCKOM YHEPTrUuu NMpu CBOOOTHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUM NIPU JBMXKEHUU Teja Mo AeHCTBUEM
MIPYXKUHBI.

Jlabopamopnuvie padbomout u onvimot.

1.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEWUIIEr0o paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA UITH TEJICKKHU.

OnpenencHue cpegHed CKOPOCTH CKOJIBXKCHHUS OpyCcKa WIM JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOM IIJIOCKOCTH.

OrnpenenieHne YCKOPEHHs Teja TMPU PAaBHOYCKOPEHHOM JIBIDKCHUH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0O€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KaK pPsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPCHHS CKOJIBKCHHUS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane kKodQPUIIMEHTA TPEHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue paboOThl CHIIBI TPEHUS NMPH PABHOMEPHOM JBIDKCHHH Tejia
10 TOPHU30HTAJIBHON ITOBEPXHOCTH.



10. OnpesiesieHne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MNOABEME TIpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBUKHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHnue 3aK0Ha COXpaHEHHUsI SJHEPTUN.

Pasznen 9. Mexannyeckue KoJieOaHUS U BOJTHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepuo,
4acToTa, aMILITyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUu MpH KoJIeOATETHbHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BpiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHWYECKUX BOJH. lIpogonbHeie U
NONEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ paclnpOCTpaHEHUs.
MexaHn4yecKue BOIHBI B TBEPAOM TEJIE€, CEUICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa ToHa. OTpaxkenue 3Byka. MHPpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue kosnebaHuil Ten Mo AEMCTBUEM CHIIBI TSXKECTU M CHJIBI
yIPYTrOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGmronenue BbIHY X ICHHBIX KOJIEOAHUN U pe30HAHCA.

PacnipoctpaneHne Ipo0JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOACIIHN).
Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1. OmnpeneneHune dYacToThl W Nepuoja KojiebaHMM MaTeMaTHYECKOTro
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MasiTHUKA.
2. Ompezenenne 4aCTOThI U MEPHOJIa KOIeOaHHH NMPYKUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCHMOCTH MepuoAa KoJieOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJa KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl rpys3a.
5. IIpoBepka HE3aBHCHMOCTU TepHoOJa KoieOaHuil Tpy3a, MOJBEHICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Ilepuojia  KojeOaHU
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. V3MepeHne ycKOpeHUs: CBOOOHOTO MaeHusl.
Pa3nen 10. DiieKTpoMarHuTHoE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  ToJie.  ODJEKTpOMarHuTHble  BOdHBL  CBoiicTBa
ANeKTpoMarHuTHeIX BodH. Illkana snekTpoMarHuTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOU CBSI3U.



OneKTpOMarHuTHas npuponaa ceera. CkopocTe cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padomout u onvimut.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIBHOIO

TenedoHa.
Pa3nea 11. CBeToBbIE SIBJICHUA.
JlyueBas MOJIC/b CBeETA. HUcTouHuku CBETAa. [IpssmonuHerHoe

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKajio. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenune cBeta. 3akoH mpenomiieHus cBeta. [loaHoe BHYyTpeHHEe
OTpaXeHHWEe cBeTa. VICMoab30BaHME TMIOJHOTO BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xonp osyueir B JsumH3e. OnrTuueckas cucrema (¢oToamnmapara,
MUKPOCKOINAa M Tejieckomna. ['7a3 Kak onTtudeckas cuctema. biIn30pykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oemoro cera B choektp. Onwitel Hetotona. Croxenue
CIEKTPaJIbHBIX 1[BETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpssMOMHENHOE PacpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n3oOpaxeHH B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckui CBETOBO/I.

Xon mydelt B coOuparolei JuH3e.

XoJ1 JIydeu B pacCEeHBaIOIIEH JIMH3E.

[Tony4yenne n3o0paxeHUi C MOMOIIBIO JIMH3.

[TpuHn geicTBus GoroamnmnapaTa, MUKPOCKOIIA U TEIECKOTIA.
10. Monens ri1asa.

11. PaznoxeHue 6e10ro cBeTa B CIEKT).
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12. [Tonydenue 6eoro cBeTa MpH CIOKEHUN CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeol.

1. HccnenoBanue 3aBUCHUMOCTH yrila OTpaK€HHS CBETOBOTO Jiyda OT yTJia
MaJICHUSI.

2. M3ydeHue xapaKTEpPUCTUK M300pakKeHHUS MPEAMETa B TIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMOCTH yTila IPEJIOMJIEHUSI CBETOBOTO Jyda OT yrJia
MaJICHUs Ha TPAHUIIE «BO3IYyX—CTEKIIO».



4. llonyueHune n300pak€HUI C MOMOILBIO COOMPAIOIIEH JIUH3BI.
Onpenenenue (HOKYCHOTO pacCCTOSIHUSI U ONTHYECKON CHUIIbI COOMpaOIeit
JUH3BL.

6. OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

7. ONBITHL O BOCHPUATHIO 1[BETA MPEAMETOB NPHU UX HAOIIOJCHUM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdopaa u mnanerapHas monens aroma. Moaenb aroma bopa.
Ucnyckanue u noryonieHue cBeta atoMoM. KBauThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydeHusi. CTpoeHre aTOMHOTO
sapa. HykionHass wMopgens artomMHoOro sapa. M3orombl. PagumoakTuBHBIE
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUsS 3apsSJ0BOTO M MAacCOBOTO YHUCEI.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus sgaep. Ucrounuku snepruun CosiHia U 3BE3.

Anepnass sHepreruka. JIeHCTBUS paaWOAKTUBHBIX HW3JIYYCHUM Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ty4EHUS U TOTIIOMICHUSI.

2. CrHekTpsl pa3auyHbIX ra30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe Bunbcona.

5. PabGota cuéTunka HOHU3UPYIOUTUX U3ITYyUCHUH.

6. Peructpanus uznydeHus: MIpUPOIHBIX MUHEPAIIOB U ITPOTYKTOB.

Jlabopamopnuie padbomot u onvimeot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nyTH (1o hoTorpadusm).

3. U3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOIYIIh TPEIHAZHAYCH JIJI1 CUCTEMAaTHU3aIIH
U 0000ImIeHHUs TPEAMETHOTO  COACpX)aHUS W OMNbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUU BCEro Kypca (PU3MKH, a TAKXKEe JJI MOJATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »JK3aMEHy M0 (U3WKe g OO0ydaromuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipu “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCSA JTOCTHKCHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  O0yueHus, (PopMHUpyeTCs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCJEIO0OBaHUs



SBJICHUN NPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBACHITH (U3MUYECKUE
SIBJICHUS, TPUMEHAS I[IOJIyYCHHbIC 3HAHWs, pelarh 3aJadyd, B TOM YUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO NEATEIbHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 cu€Tr TOro, 4YTo OOydYarouIuecs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX UM
IpeJIaraeTes:
HAa OCHOBE TIOJIYUYCHHBIX 3HAHUM pacClo3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKue SBICHUS B OKPYXKAIOIIEH MIPUPOJIC U MMOBCETHEBHOM KU3HU,
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIeA0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIE 1S POBEPKU TUIIOTE3 U MTOJYYEHHUS TEOPETUYECKUX BBIBOOB;
OOBSICHSITh HAy4HbIC OCHOBBI HauOoOJiee BaXHBIX JOCTIKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MTPAKTUYECKOTO UCITOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA [NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUs HAIPABICHO

Ha JOCTIKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uydyeHus Gu3NKd Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuaromierocs 0yayT copMUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
JaCcTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSABJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
bu3nUYecKol HayKH,

— IIECHHOCTHOE OTHOIIICHUE K IOCTUKEHUAM POCCUICKUX yUEHBIX--(U3UKOB;

2) rpakaaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCYXKJICHUH OOIECTBEHHO 3HAYUMBIX
U OTHUYECKUX TNpoOJeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHCHHEM
JTOCTH)KCHUHN (DU3UKHU;

— OCO3HAHHME BAXHOCTU MOPAJIbHO--3TUUECKUX TMPUHIUMNOB B JEATCIHLHOCTU
YYEHOT0;

3) 3cTeTHYeCKOro BOCITUTAHMSA:

— BOCIIPUSITUE ICTETHMUYECKUX KadyecTB (U3MUECKOW HayKd: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOI'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSA:

— OCO3HaHUE NEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUA TEXHOJIOTHUM, BAXKHEUIIECH COCTABJISAIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIO0O3HATENIBHOCTH, WHTEpPEca K HCCIEI0BATEIBCKON
NEATEIBbHOCTH;

5) dopmupoBaHMsi  KYJAbTYPbl  310POBbSI W  OMOUHMOHAJBLHOIO
0J1aronoJy4us:

— OCO3HAaHHME LIEHHOCTH Oe3omacHoro ooOpas3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XKHOCTH IIpaBUJl OE30MAaCHOr0 MOBEACHUSA Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHEM B
JIOMAITHUX YCJIOBUSAX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCuu, TpPHU3HAHUE CBOEro IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4eJIOBeKa;

6) TPy10BOT0 BOCTIMTAHMSA:

— AaKTUBHOE Yy4YacTHE B PEUICHUU MPAKTUYECKUX 3ahad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aly, ropojaa, Kpas) TeXHOJIOTUYECKON u



COIMAJILHON HAMpPaBICHHOCTH, TPEOYIOMMUX B TOM YHCIEC W (DU3UICCKUX
3HAHUM;

e — MHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOPECCUi, CBI3aHHBIX C (YU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCITUTAHUSI:

e — OpHCHTAIlWS HA TPUMCHCHHE (DU3WYCCKUX 3HAHWUU IS PEIICHHS 3a1ad B
00JIaCTH OKPY)KAIOIICH Cpenapl, IUIAHUPOBAHHS IIOCTYIIKOB M OIICHKHA WX
BO3MOYKHBIX TIOCIICJICTBUI JISI OKPY>KAIOIICH CPeIbl;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa IKOJOTHYECKUX TPOOJSIeM W IMyTeH HX
pEIICHHSI;

e 8) aganTanmMM K W3MEHSIIOIIHMCSI YCJOBHSIM CONMAJBHOW W NMPHPOTHOWM
cpeabl:

e — MOTPEOHOCTP BO B3aWMOJACHCTBUU IIPU BBHITIOJHCHUHU HWCCICIOBAaHUN U
NPOEKTOB (U3MYECKOW HANPABJICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUAM
APYTHUX;

e — TIOBBIIICHUEC YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPAKTUYCCKYIO
NESATEITBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHUCIIE POPMYJIUPOBATH
UJICH, TIOHSATHS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SBJICHUAX;

e — OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAaHUE CBOETO PAa3BUTHsS B MPHOOPETEHUH HOBBIX (U3HUYECKUX
3HAHUM;

e — CTpEMJICHHE aHAITM3UPOBATh M BBISBISATH B3AUMOCBSI3H ITPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C HCIIOJIb30BaHNEM (PU3NICCKUX 3HAHU;

e — OIICHKA CBOMX JCHCTBHHA C YYETOM BIVSHHS Ha OKPYKAIOIIYIO Cpemy,
BO3MOJKHBIX TJI00aTHHBIX ITOCICICTBHH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabraTe ocBOeHHsS TporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yYHUBEpPCAJbHbIE  y4eOHbIe  JEWUCTBUS, PErYJSTUBHBIC
YHUBEpCaJIbHbIE YUYEOHBIE ACHCTBHUSI.

ITo3HaBaTe/IbHBIC YHHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

Ba3oBble JJornuecKkue AeicTBUA:



BBISBJISATE M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJAacCU(UKAIMU, OCHOBaHUS IS
000011I€eHHs U CPAaBHEHHS,

BBISIBJISITh 3AKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUSAX, OTHOCAIIMXCA K (PU3HUUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHBIE CBS3M NPU HU3YyYEHUU (U3MUECKUX
SBJICHUW U MPOIIECCOB, JENATh BBIBOJABI C HUCIOJIb30BAHUEM JIETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBA3SIX
(u3HUECKUX BETUYHH;

CaMOCTOATENILHO BBIOMpATh CMOCOO penieHus ydeOHOW  (u3anyeckon
3aayn (CpaBHEHUE HECKOJIbKMX BApUAHTOB pELIEHUs, BHIOOp Haumbosee
MOJIXO/ISAIIET0 ¢ YUETOM CAMOCTOSITEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKMe AeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUA HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuii HKCIEPUMEHT, HEOOJbIIOe HcciaeoBaHue (HU3UUECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(POPMAIIHIO,
MIOJIYYEHHYIO B X0J1€ UCCJIEI0BAHUS U SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHHUSI, OTIbITA, UCCIIEIOBAHUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MOUCKE U
orbope MH(pOpPMAIIMK WM JAaHHBIX C Y4ETOM TMPEIOKCHHOW ydeOHOMU
bu3ndecKon 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM IpEICTaBICHNUS;

CaMOCTOSITETILHO ~ BBIOMpAaTh ONTUMANbHYIO (opMy mpeacTaBiICHUS
uHbOpMAIMK W WUTIOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, JJHarpaMMaMu, HHOU TpaUKON ¥ MX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUYeOHbIE JeHCTBUSA:

B X0Jie OOCYyXJeHHs ydeOHOro marepuana, pPe3yiabTaTOB J1a0OpPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJICHU, HAIICJICHHBIC Ha pEIICHHE 3aJayd U TMOJJep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXKICHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapyUBaTh Pa3Iu4Ke U CXOJICTBO MO3ULIUNI;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIIOJHEHHOTO (PU3NYECKOIO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TIPOEKTA);

NOHMMAaTh WM UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOU u
UHAUBUAYaTbHONM paboOThl MpU pELIEHUH KOHKPETHOH (u3nyeckon
npo0JIeMBbl;

OPUHUMATh L€ COBMECTHOM JESITeIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTH)KEHHIO: paclpelensTh poju, OOCYXIaTh MpPOLECChl U
pe3yIbTaThl COBMECTHOU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJsibTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPAMHHMPYS CBOM JEHCTBUS C JIPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIHHO CHOPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBepPCaJIbHbIe yYeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYyaIUsX, TPEOYIOIINX
TSt petieHust GU3NYeCKUuX 3HAHUM;

OpUEHTUPOBATHCS B  PA3IMYHBIX  TMOAXOJAX TMPUHATHS  pEUICHUMN
(MHOUMBUIyabHOE, TPUHSITHE PEIICHUS B TPYIIe, NPUHITHE PEIICHHM
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pelIeHUs HU3NUECKON 3a7a4u WK
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATH MpEIaraeéMble BApUAHThI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U NPEJIaraTh IiaH €€ N3MEHEHUS;
OOBSICHATH TPUYUHBI  JOCTWXKCHHS  (HEHOCTIDKEHUS)  PE3yJbTaToB
JeSITEIHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHUCJE B XOJ BBIINOJHEHUS
¢u3nUecKoro WCCIEeNOBaHWS WM MPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIUXCS CHUTYyalldii, YCTAHOBIICHHBIX OIIHOOK,
BO3HUKIIUX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM,;

CTaBUTh C€0sl HA MECTO JPYroro 4YejoBeKa B XOJE€ CHopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO Ha OIIMOKY MPU PEIIEHUU (PUINYECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO IPYroOTO.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 Kkjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUA,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, TUIOTe3a, €AUHULBI (HU3UYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUYECKOEe JBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSAMOJIUHEHHOE), TPACKTOPHsS, PaBHOJCUCTBYIOIIAsS
cua, nedopmarus (ympyrasi, MJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBjaeHus (auddysus, TErIoBoe ABMIKEHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBHXKECHHE, HEPABHOMEPHOE  JBWXCHHE, HWHEPIM,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Tepelada JAaBJICHUS TBEPJABIMU TElaMU, >KUAKOCTIMU U
razam, arMochepHOe JaBlieHHWe, IUJJaBaHWE TeJl, MpeBpalleHus
MEXaHUYECKOW HHEPTHH) IO OINHCAHHUIO UX XapAaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MNPOSBICHHE HW3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUe SBICHUS B MPUPOJIE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B XKHWBOW M HEKUBOU
IIPUPOJAE, NEUCTBUE CHUIBl TPEHHUS B NPUPOJE U TEXHUKE, BIIASHUE
aTMOC(EPHOTO IaBJICHUS Ha UBOW OpraHU3M, IUIABaHUE PbIO, pbluaru B
TEJIe YeJIOBeKa, MPU 3TOM IEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUH;
OIMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SIBICHUS, UCTIONB3YS
¢usnueckre BeNMUUMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMH,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TAXKECTH, BEC
Tela, Ccujla TPEeHUs, JAaBlieHWe (TBEPAOTrO Tejia, JKUAKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, TJIEYO CHIIBI,
MOMEHT CWIbI, KOIP(OUIMEHT TMOJE3HOTO JICUCTBUS MEXaHH3MOB,
KMHETHUYeCKasi W MOTEHUHAIbHAS JHEPrusi), NMpU OMUCAHWUU MPABHIBHO
TPAKTOBaTh  (U3WYECKUH  CMBICI  HCIONB3YEeMBIX  BEIWYWH,  HX
0o003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU BEIUYMHAMU,
CTPOUTH rpa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;



XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOb3ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbruara (0Js0ka),
«30JI0TO€ TMpaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruy, NOpU OTOM JaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA U
3aMKChIBATh €70 MATEMATUUYECKOE BbIpaKEHUE;

O00BSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMii MNpPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
SABJICHUN, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 nelcTBUA, MCHONB3YyS 3aKOHBI H
(dopMyIbl, CBsI3bIBaIOIIME (DU3MUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBHUS 3a/1ayy 3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (HOPMYJIBI M TMPOBOAUTH PacU€Thl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE /I pEUICHUs 3a/a4, OLEHUBATh PEATMCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BETUUNHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PpEIIUTh TMPU T[OMOIIHU
¢u3MUecKrX METOI0B, B OMIMCAHUH MCCIIEIOBAHUS BBIJEIATH IPOBEPIEMOE
npeanonoxenue  (TUmoresy),  pasiuyaTb W WHTEPIPETUPOBATH
MOJIYYCHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, JeJaTh
BBIBO/JIBI TI0 €r0 Pe3yiIbTaTaMm;

OPOBOAUTH OIBITBI MO HAOMIONEHUIO (U3HYECKUX SBICHUNW WIIU
buzuIecKux CBOMCTB Te: bopMyIHpOBaTH IpOBEPsIEMbIC
MPENONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMUS,
3aMKChIBATh X0/ ONBITA U (POPMYITUPOBATH BHIBOJIBI;

BBITIONHATh MPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHJIBI W TEMIIepaTypbl C WCIIOJb30BAHUEM aHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aMUCHIBATH IIOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUThH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKOIl BETMUNHBI OT
OpPYrol C WCIOJIb30BaHUEM MPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEpPHO JABWXKYIIETOCA Tejla OT BPEMEHU JABUKEHUS TeJa, CHUJIbI
TPEHMSI CKOJIBKEHHS OT Beca Tena, KauecTBa 00padOTKHU MOBEPXHOCTEN Tel
U HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOLIAIU COMPUKOCHOBEHUS TEJN, CUIIbI
YOPYTrOCTH OT YJJIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOrpY’KEHHOM YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT NIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IJIaBaHUs TEJ, YCJIOBHM paBHOBECHS phluara v OJIOKOB), y4aCTBOBAaTh B



IUIAaHUPOBAHUM  y4E€OHOrO UCCJENOBaHUs, CcOOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHsI, CIEIysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMONYYCHHONH 3aBUCHUMOCTH (PH3MYECKMX BEIWYMH B BHJE
NPEJIOKEHHBIX TaONHI U TpaduKOB, MENaTh BBIBOJABI MO pe3yibTaTam
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHHs] (PU3NYECKHX BEIHYUH (TIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tena, CHJIa TPEHHUS CKOJBKEHUS,
JaBICHWE BO3AyXa, BBITAIKWBAIONIAs  CHJA, JCHUCTBYyMOImas  Ha
NOTPY)XEHHOE B KHJIKOCTh TeN0, KOI(PPHUIMEHT MONe3HOro AeHCTBUS
IOPOCTHIX MEXaHU3MOB), CIeAys MPEIJOKEHHOW WHCTPYKIUU: TpH
BBIMIOJITHEHUN HW3MEPEHHH COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHUE HCKOMOM BEITMUUHBL;

COOJIO/IaTh MIpaBUIIa TEXHUKHU O0€30MacCHOCTH MPHU paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHS MPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JHHAMOMETp, COOOINAIOIIUECS COCYAbI, OapoMerp,
pBIYar, MOIBHKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHASI TJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JCWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONucaHud (B TOM YHCITE:
NOJIIUITHUKHA, YCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBax (PM3MUECKHX SIBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOJIUTH  TpUMEpHl  (HAXOAUTh  WH(OpMAIMIO O  IpUMEpax)
PAKTUYECKOTO HCIOIB30BaHUS (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/0POBbsI U COOJIOJEHUS
HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKpYKAIOIIEH Cpejie;

OCYILECTBISATH OTOOp HCTOYHUKOB HHPopmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3aIlpOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJEIATH
UHpOpMAIMIO, KOTOpas SABIAETCS NPOTUBOPEUMBON WIM MOXKET OBITH
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHITIOJHEHUH yUYEOHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
AUTepaTtypy (U3NYECKOro COJEp)KaHus, CIpPABOYHbIE  MaTepHUalbl,
pecypcbl cetu MHTEpHET, BIageTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHbMEHHBIC M yCTHBIE COOOIIECHUS HA
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaIu (PU3NYECKOTO COJEpKaHUs, B TOM



qyclie MyOJIMYHO JeNaTh KPAaTKUE COOOIIEHHS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, NpPHU HTOM TIPaMOTHO HCIOJIb30BATh
U3YYEHHBIA TOHATUHHBIMN ammapaT Kypca (U3UKH, COINPOBOXKIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

e IMpPU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ B  JI€ATEIbHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJECHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOLKX.

K xonny o6yudenus B 8 ki1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIINYECKUE U
amop(HbIe Tena, HACBHIIMIEHHBIH W HEHACHIIIEHHBIH Tap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEIJIOBOM [IBUTaTEllb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUI 3aps/l, FIEKTPUUYECKOE TOJIE, TPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA 3JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

e pasnuyaTh fABJICHUA (TEIUIOBOE pACUIMPEHHE W C)KaThe, Terulonepenaya,
TEIUIOBOE PABHOBECHUE, CMA4YMBAHHUE, KalWUIIPHBIE SBIICHHS, HCIIAPEHUE,
KOHJCHCAIMs, IUIAaBICHUE, KpHUCTAUIM3aluus (OTBEpAEBaHUE), KUIICHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIUS, U3IIy4YEHHE),
ANEKTpU3aLUs TeJ, B3aUMOJEHCTBUAE 3apsJI0B, NEUCTBUS AJIEKTPHUUECKOIrO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJACICTBUE MAarHuUTOB, JACCTBUE
MarHuTHOI'O I0JI1 HA IPOBOJAHUK C TOKOM, IEKTPOMAarHUTHas: UHIYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBJICHUE;

e pacrmo3HaBaTh TMPOSIBIEHWE M3YyYEHHBIX (U3UUECKUX SIBICHUN B
OKpY)XaloIlleM MHpE, B TOM YHCIE€ (PU3NYECKUE SIBICHHUS B TPUPOE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUISIPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIBl B Ipupoae, wudnydeHue CoaHLa, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TYMaHa, HHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMocgepe, 3JIEeKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiM, Jpeid MOI0CcCOB, POJIb MATHUTHOTO MOJS JUIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOJUTH MPAKTHYECKYIO 3a7a4y B
yueOHyI0, BBICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBIICHUIM;

e OMNUCHIBaTh M3yYCHHBIC CBOICTBA TN U (U3NUECKHUE SIBICHUS, UCTIOIb3YS
(m3nyecKkre BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS 3HEPrusi, KOJIUYECTBO
TEIJIOTHI, YAEJIbHAS TEIUNIOEMKOCTh BEIECTBA, YAEIbHAS TEIUIOTA



IUIaBJICHMS], yJeJbHasg TEIIoTa MapooOpa3oBaHus, YAelbHass TEIJIoTa
CropaHusi TOIUIMBA, KOA(DP(PUUMEHT TMOJIE3HOTO JAEUCTBHUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIJIAXKHOCTH BO3AYyXa, AJIEKTPUYECKHM 3apsn,
CUJja TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIIECHUE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHUBICHHE  BelIeCTBa, pabora U MOIITHOCTb
ANEKTPUYECKOr0  TOKA), NpPH ONUCAHUM MPaBUIBHO  TPaKTOBATh
(u3MUECKUIl CMBICII MCHOJb3yEeMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
($u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJbI, CBS3BIBAIOIIME JaHHYIO
($u3MUECKyl0 BEIMYUHY C JPYTMMH BEJIMYMHAMU, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHUS U TPOLECCHI,
UCIIONIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUHU
CTpOEHUS BEIlEeCTBA, MPUHLMUII CYNEPHO3UIMU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Ju1sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMs DSHEPruy, NpH OTOM  JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (U3MUYECKHE MPOLECChl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallul MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWMCTBA (U3MYECKUX SIBICHUH,
($u3MUECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2—3 JEUCTBUA, HCIOIb3YysSd 3aKOHBI H
dbopMyIbl, CBsi3bIBaOIKME (DU3UUYECKHME BEIUYHMHBI: HAa OCHOBE aHaIn3a
yCIIOBHS 3aJlauyd 3alHiChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pEIIeHHUs] 3aJayd, BHIOMpATh 3aKOHBI U (HOPMYJIBI,
HEeoOXoMuMbIe Mg €€ pelieHusi, MPOBOAUTH Pacy€Thl M CPABHUBATH
MOJIY4€HHOE 3HaueHue (PU3HMUECKOM BETMYMHBI C U3BECTHBIMU JAHHBIMH;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pELUIUTh IMpPU OMOIIH
(¢u3nYeCKuX METOJIOB, MCIIONb3ysd OMHCAHHE MCCIEIOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIBHOCTH  IOPSAKA
IIPOBEICHUS UCCIIEIOBAHUS, A€IaTh BBIBOJIBI,

OPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WIH
¢u3HUecKrX CBOWCTB Tel (KaMWIISIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMreparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NPH MU3JIYYEHHH OT LBETa H3JIydarolled (morionjaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, DJEKTpHU3alMs Tel W B3aUMOACHCTBHE
ANEKTPUYECKUX 3apsAI0B, B3aUMOJEUCTBHAE TOCTOSTHHBIX MArHUTOB,



BU3yaJIU3alllsl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MArHUTOB, JCHCTBUS
MarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOICTBA DJIEKTPOJABHUIATENSl TOCTOSHHOIO TOKa): (opMyInpoBaTh
MpOBEpsAEMbIE MPEANOJIOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHMs, OMUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh ~ NpPSMbIE  H3MEPEHUs  TEeMIeEepaTypbl,  OTHOCHUTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CHJIbl TOKAa, HAINpPSKEHUS C HUCIOJIb30BAaHUEM
aHAJIOrOBBIX NPUOOPOB M NATYUKOB (PU3MYECKUX BEIUYHMH, CPABHHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIUUYUHBI OT
JIpyrod ¢  UCHOJIb30BAaHUEM MPSAMBIX H3MEPEHHMH  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUJIOAAU TOMEPEYHOro
CEYEHMsI U Y/ICJIbHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHKKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJHMK, OT HANpsSOHKEHUS HAa  TIPOBOJHHKE,
UCCJIEIOBAaHME TIOCNEAOBATEIbHOIO U MMapajuIebHOTO  COSAMHEHUHN
NPOBOJAHUKOB): TUUIAHUPOBATH HCCIEJOBaHUE, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUs, Cleays NPeIoKeHHOMY IUIaHy, (pUKCHpOBaTh
pEe3yNbTaThl TMOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOJIBI IO pe3yJbTaTaM UCCIIEI0BAHNUS;

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeNWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKIIHUU, U
BBIUUCTISITh 3HAUEHUE BEJIMYNHBI,

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpPMETP,
BOJIBTMETP, CUETUYMK DIIEKTPUYECKOW HHEPIUHU, 3IIEKTPOOCBETUTEIIbHbBIE
npubOpHl, HArpeBaTENIbHBIC 3JIEKTPOIIPUOOPH! (IPUMEPHI), IEKTPUIECKUE
PEAOXPAHUTENH, FIEKTPOMArHuT, 3JEKTPOJBUTaTENb MOCTOSHHOTO TOKA),
UCTOJB3Yysl 3HAaHUA O CBOMCTBax (M3MYECKUX SIBICHHN U HEOOXOIUMBIE
dusnyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIE
npuOOpel MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3J1€KTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI 3JEKTPUUECKUX



[eNneil ¢ MoCIe0BaTENbHBIM U MapaJIeIbHBIM COCIUHEHHEM DJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUCHUS DIIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTh  MpUMEpPhl  (HaXomuTh  WHPOpPMAIMIO O  TpPUMEpPax)
MPAKTUYECKOTO HCIIOIB30BaHUS (U3MYCCKUX 3HAHUA B TOBCETHEBHOMN
KU3HU JIs oOecrieueHrs 0€30MMacHOCTH TP OOpaIlleHUH ¢ MPUOOpaMH |
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIECH cpee;

OCYIICCTBIISITh  MOUCK HWHPOpManuu  (DU3UIECKOTO COACPKAHUA B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH W IMYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIMIO,  KOTOpas
SIBJISICTCSI TIPOTUBOPEYNBOM HITH MOYKET OBITH HEJOCTOBEPHO;
UCIIOJIb30BaTh MPHU BBIMOJIHCHUU YUCOHBIX 3aaHUN HAYYHO--TIOMYJISIPHYIO
TMTEepaTypy (U3HUECKOrO0 COACpP)KAHWs, CIPABOYHBIC  MaTepHUabl,
pecypcel cetr IHTEpHET, BlaaeTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMHU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3iaBaTh COOCTBEHHBIC IUCHBMEHHBIC M KPAaTKHUE YCTHBIC COOOIICHUS,
0600mass uHPOPMAIMI0O U3 HECKOJBKMX HCTOYHUKOB (HU3UIECKOTO
colepkaHWs, B TOM YHCIE MyOJUYHO TIPEJACTABIATh PE3YJIbTAThI
NPOEKTHOW WIJIM WCCIIENOBATENbCKON JESTeTbHOCTH, MPU 3TOM T'PaMOTHO
UCTIOJNh30BaTh HW3YYCHHBIM TIOHATUHHBIA ammapar Kypca (DU3HKH,
COIIPOBOX/IaTh BHICTYIUICHHE TIPE3CHTAIINCIH;

NPy BBITIONHEHUH YYEOHBIX IPOEKTOB M HCCIECIOBAaHUN (U3MUSCKUX
IPOIIECCOB PACIIPEACIATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
TIOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTHh 3a BBIMIOJIHCHUEM IUTaHA JNEHCTBHUHA H
KOPPEKTUPOBaTh €ro, aJcKBAaTHO OIICHWBATh COOCTBCHHBINM BKIAaJ B
JESATEILHOCTD TPYIIIBI, BEICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBJISISt TOTOBHOCTH pa3perniarh KOH(QIUKTHL.

K xonity oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BAaTh TOHSATHS: CUCTEMa OTCYETa, MaTepualbHasi TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO ABIKECHHS, aedopmarius
(ympyrasi, mnjgacThyeckasl), TPEHUE, LIEHTPOCTPEMHTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LHEHTpP TSAKECTHU TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK W YyIbTPa3BYK, DSJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SIBIEHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSAMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MpPSIMOJIMHEMHOE [BH)KEHHE, CBOOOAHOE
MaJiIeHue TeJ, PaBHOMEPHOE JABM)KEHHE MO OKPYKHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBHUKEHHUE, KoJieOaTelbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKEHHE
3ByKa, MPSAMOJIMHEWHOE paclpOCTPAHEHUE, OTPAKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHe OeJIoro cBeTa B
CHEKTp M CJOXXEHHUE CIEKTPaJbHbIX 1BETOB, JHMCIEpPCUS CBETa,
€CTECTBEHHasi PaJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHMYATOTO CIEKTpa
U3TTyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HU3YYEHHBIX (U3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B ToM uucie (U3MUEeCKHe SIBJICHUS B MPUPOJIE:
NPWIMBBI U OTJIUBBI, JBIKEHUE TU1aHeT COMHEYHONW CUCTEMbI, pEeaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIyHAMH, 07XO, I[BETa Tell,
ONTUYECKHE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTpaUONETOBOIO W  PEHTTEHOBCKOTO H3JIYYEHHH, €CTeCTBEHHbBIN
pasivoaKTUBHBI (OH, KOCMHUYECKHME JIy4d, PaJUOAKTUBHOE H3JIyuyeHUE
OPUPOAHBIX MMHEpAJIOB, JEHCTBHE DPAAMOAKTHBHBIX M3JIyYCHHH Ha
OpraHu3M 4eJIOBEeKa), IIPU 3TOM IEPEBOJUTH IMPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (NPU3HAKU) (U3NUYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€I M (PU3NUYECKHUE SIBICHUS, UCIOIb3YS
¢usnyecknue BEIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KEHHH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHUS, CWJIa YIOPYIOCTH, CWJIA TSDKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tela, HMITYyJbC Tela, HMILYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIUAIbHAsg OHHEpPrus Tena,
HNOJHATOIO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTCHLMAIBbHASI SHEPIUs CHKATON
OPYXXUHBI, KWHETUYECKAsl SHEPrus, IOJIHasg MeEXaHW4YecKas >SHeprus,
HEepUoJ U 4acToTa KoneOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTeslb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
NpPaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICH HCIHOJB3YEMBIX BEJIUYHH,
0003HAYEHUSI U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH I'pa)UKH U3YyUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs] 3HEPruH, 3aKOH BCEMHPHOI'O TATOTEHUS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOHBI OTPaKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apS0BOTO M MAacCOBOTO YHCEN
OpHU SAEPHBIX PEAKIHSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa ¥ 3alMCHIBATh €T0 MAaTEeMaTHIECKOE BEIPAKEHHE,

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHWCIEC H B
KOHTEKCTE CUTyalluid MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO--CIICACTBEHHBIE  CBS3H, CTPOUTH OOBSICHEHHE W3  2—3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3yYEeHHBIX CBOWCTBAa (U3MYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omMparolMecss Ha cucTeMy U3  2-3
ypaBHEHUI), UCIIONIb3Ysl 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE (PU3UIECCKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJjaud 3aMUCBhIBATH KPaTKOE
yCIIOBHE, BBHISBIIATH HEIOCTAIONINE MW M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIC NIl PEIICHHSI, POBOJAUTH PACUETHI U
OLICHWBATh PCATMCTUYHOCTh TMOJYUYEHHOTO 3HA4YCHHs (U3HUYECKOM
BCJIUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TP ITOMOIIH
¢u3MUeCcKX METOJOB, HCIONb3Yys OMUCAHUE WCCIEIOBAHHUSA, BBIICIATH
npoBepsieMOe TPENINOJIOKEHNE, OIICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJIEHUS  HUCCJIEOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOJIOIEHU U OTIBITOB;

OPOBOAUTH OMNBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUNA  WIIU
¢duznuecknx CBOWCTB Tell (M3y4deHHE BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpaHEHUS] HHEPTrUU, 3aBUCUMOCTH MEPHOJA KOJCOAHUH MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIIMHEHHOE pacIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cCBeTa B CHEKTpP, MU3YyUYEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHMs MpeaMera B coOuparomen
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IYYCHUS):
CaMOCTOSAITETLHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoOBaHMs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yNbTaThl,
(dbopMyITHpOBaTH BHIBOIBL

IPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, omnpeaenss
cpeiaHee 3HAayeHUE U3MepsieMol BeIM4YUHBI ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(M3MEPUTENBHOTO TPUOOPA);

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHHH (3aBHCHUMOCTD ITYTH OT BPEMEHHU



MIpU PaBHOYCKOPEHHOM [IBM)KEHUU 0€3 HadaJbHOM CKOPOCTH, TMEpPHOja
KoJieOaHU MaTeMaTUYECKOro MasTHHKA OT JJIMHBI HUTHU, 3aBUCHUMOCTH
yria OTpakeHHUsi CBETa OT yIJia MajJeHUs U yrjia MpeJOMJICHHs] OT yria
MajJieHus1): T[UIAaHUPOBAaTh HCCJIEJOBAaHUE, CaMOCTOSITEIbHO COOHMpAThH
YCTAaHOBKY, (UKCUPOBATh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH
bu3MYeCKUX BEIWYMH B BHUAEC TaONMUIl M rpadUKOB, J€JaTh BHIBOJbI IO
pe3yabTaTaM MCCIIeI0OBAHUS;

NIPOBOANTL KOCBEHHBIE W3MEpPCHHsI (U3MYECKUX BEIMYWH (CPEIHSISA
CKOPOCTh W YCKOPEHHUE Tella TMpPU PABHOYCKOPEHHOM  JBUIKCHHH,
YCKOpPEHUE CBOOOJHOrO MajeHUs, KECTKOCTb MPYKHUHBI, KOd(PhUIIMEHT
TPEHUSI CKOJBXKEHHUs, MEXaHW4eckas paboTa W MOIIHOCTb, 4YacTOTa M
nepuoa  KoysieOaHUM MaTeMaTH4eCKOro U MPYKMHHOTO MAasiTHUKOB,
ONTUYECKasl cujia CcOOUparoliel  JUH3bI, PaJUOAKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHHS, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUs, CIICTys MPEIIOKCHHON UHCTPYKIIUH, BBIYUCIIATH
3HAYCHHUE BEJIMUMHBI M aHAJTU3UPOBATH MTOJTYUYEHHBIC PE3YyJIbTAThl C yUETOM
3aITaHHOM TOTPENTHOCTH U3MEPECHU;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PU3WYECKUX MOJIEIEeH:
MaTepHuajibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCHUHBIH HCTOUHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX ONUCaHus (B TOM 4YHUCIE:
CIUJOMETP, NaTYMKU TIOJNOXKCHHsI, PACCTOSIHUSI M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Tepuckom, QoroannapaTr, ONTUYECKAE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBAaX (PU3WYECKHX SBIEHUA U  HeoOXoauMmble  (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHMUECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB W TEXHOJOTHMUYECKHX TMPOIECCOB
pU pelieHUH y4eOHO--TIPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOCHMS H300paKEHUH B TIJIOCKOM 3€pKajie M COOMPAONIEH JINH3E;
NPUBOIUTH  NpUMEPHl  (HAXOAUTh  HWH(OpPMAIMIO O  TpUMEpPax)
NPAKTUYECKOTO HCIONB30BaHUA (U3MUECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HU 151 obecrieueHrs 0€30MacHOCTH TP OOpalleHnu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHS 3J0pPOBbsi M  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUSI B OKPY>KAIOIIEH cpefie;



OCYIIECTBIATh TOWCK HWHPOpMAK  (HU3HUECKOTO COJACp)KAaHUSA B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MOUCKOBBIN 3alpoC, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOTHUTEIbHBIX HCTOYHUKOB;

MCTIOJIK30BaTh MPH BHITIOJHEHUH yYEOHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepaTtypy (U3NYECKOrOo CONEp)KaHWs, CIpPAaBOYHbIE  MaTepHAbI,
pecypchl cetn MIHTepHET, BIaaeTh MpUEMaMi KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJICpIKaHMUS,
MyOJIMYHO MPEACTABIATH PE3YNIBTATHI MPOSKTHOW M UCCIIETOBATEIHCKON
ACeSTeNbHOCTH, TPH 3TOM TPAMOTHO  HWCIOJB30BaTh  W3YYCHHBIH
NOHATUHHBIA amnmapar HM3y4aemMoro pasiena (QU3uKd W COMPOBOXKAATH
BBICTYIUICHHWE TIpEe3eHTAIed ¢ y4€ToM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.
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Pa3nen 1. ®dusuka u eé poJib B IO3HAHMHU OKPY:KAKOLIEro MUpPa

1.1

®dusurka - HayKa o0 PUPOe

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

BeraBnenue pasnnuuit
MEXTy (PU3NIEeCKUMH 1
XUMHUYCCKHUMH
MIPEBPALICHUSIMH.
PacnosnaBanue n
Kiaccuuranus
(hU3UYECKUX SIBICHUM:
MEXaHUYECKUX,
TEIUIOBBIX,
AIIEKTPUYECKHX,
MarHUTHBIX U CBETOBBIX.
HaOronenue u
onucaHue (hU3nIecKux
SIBJICHUM

1.2

®du3znyecKkue BeININHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OnpeneneHue UEHbI
JIeTICHUSI Kbl
U3MEPUTEIIBHOTO
npubopa. 3mepenue
JMHEWHBIX pa3MepoOB Tell
U IPOMEXYTKOB



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

BPEMEHHU C y4ETOM

IO PEIIHOCTEN.
N3mepenue o0bEMa
JKUIOKOCTH U TBEPIOTO
tena. ismepenne
TEeMIIepaTypbl IPU
MTOMOTIIH >KUIKOCTHOTO
TepMOMETpA U JTaTYNKA
TEeMIIePaTypHhI.
Brinosnnenue
TBOPUYECKUX 3aJIaHUI TTO
MOMCKY CIIOCOOOB
U3MEPEHUS HEKOTOPBIX
(bU3UIECKUX
XapaKTEPUCTHK,
HaIrpuMep, pa3mMepoB
MaJsblX 0ObEKTOB
(BOJIOC, IPOBOJIOKA),
yaanEHHbIX 0OBbEKTOB,
0O0JIBIINX PACCTOSHUM,
MaJIbIX IPOMEKYTKOB
BpemeHHu. O0Cyxk1eHne
MpeAIaraeMbIxX
croco0oB

1.3

EcrecTBeHHOHAy4YHBIN
METO/1 TO3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Br1aBM>KEHHE TUIIOTES,
OOBSCHSIOIUX TPOCThIE
ABJICHUS, HAIIPUMED: —
o4eMy
OCTAHABJIMBAETCS
JBUXKYIIEECS 110



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

TOPU30HTAIBHOU
MIOBEPXHOCTHU TEJIO; —
IIOYEMY B JKapKYIO
MOro/1y B CBETJION
OJICXKE TPOXIIATHEN,
YeM B TEMHOM.
[Ipennosxxenue cnocoboB
IIPOBEPKHU THIIOTES.
IIpoBeneHue
UCCIJIEIOBaHUS 110
MIPOBEpKE KaKOUINO0
runote3sl. [loctpoenne
MPOCTEUIINX MOJIETEH
bu3nvecKux siBJICHUH (B
BU/JIE PUCYHKOB HJIN
CXEM), HalpuMep
najJicHue MmpeaMera;
MPAMOJIMHEHHOE
pacnpocTpaHeHue CBETa

Hroro no pazneny
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Pazjnen 2. IlepBonavaibHble CBeJeHHsI 0 CTPOEHUH BellecTBA

2.1 Crpoenue BenecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

UCIMOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepaHus y4eOHOTo
npeaMeTa uyepes
JIEMOHCTPALHIO JETIM
IPUMEPOB
OTBETCTBEHHOTO,



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

IPaXaaHCKOTO
MOBE/ICHUS, TIPOSBICHUS
YEJIOBEKOJTIOOUS 1
JI0OpOCepIeUHOCTH,
yepe3 moa0op
COOTBETCTBYOIIHX
TEKCTOB JJIsI YTCHHUSI,
3314 JUTsl pEIICHHUS,
pOOJIEMHBIX CUTYalUil
JUIsl OOCYXKJICHHS B
KJacce;

2.2

JBmkenue u
B3aMMO/JICHCTBUE YaCTHI]
BeIllECTBA

bu6moreka [JOK
https://m.edsoo.ru/7f416194

HaOmronenue n
00BsICHEHHE
OpOYHOBCKOTO
JIBYDKEHUS U SIBJICHHUSA
muddys3un. [IpoBenenne
1 00BbSICHEHNE ONBITOB
10 HAOJIFOIEHUTO
TEIJIOBOTO PACIIUPEHUS
rasoB. [IpoBenenue u
00BsSICHEHHE OIBITOB 110
00HApYKEHUIO CHIT
MOJIEKYJISIPHOTO
MPUTSKEHUS U
OTTAJIKUBAHHS

2.3

Al"pel"aTHLIe COCTOSAHHA
BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Ornucanue (¢
HCII0JIb30BaHUEM
MIPOCTBIX MOJICTICH )
OCHOBHBIX Pa3JIU4Uil B



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

CTPOCHHH Ta30B,
JKUJIKOCTEN U TBEPIBIX
ten. OObICHEHHE MaJloi
CXKUMAEMOCTH
JKUJIKOCTEN U TBEPIBIX
Ten, 0OJIbIION
CKMMAaeMOCTH Ta30B.
OOBsacHEHHE
coxpaHeHHUs (popMbl
TBEPABIX TEN U
TEKY4YECTH KHUIKOCTH.
[IpoBeneHue ONbITOB,
JIOKA3bIBAIONINX, YTO B
TBEPJIOM COCTOSTHUHT
BOJbI YaCTHUIIBI
HaxoJATCS B CPEIHEM
JaJbIIIe IPYyr OT IApyra
(TUTOTHOCTH MEHBIIIE),
YeM B JKHIKOM.
VYcraHoBieHue
B3aMMOCBSI3U MEXTY
0COOEHHOCTIMHU
arperaTHbIX COCTOSTHUI
BOJBI U
CYILIECTBOBAaHUEM
BOJIHBIX OPraHU3MOB
(MC — 6uonorus,
reorpadus)

Hroro no pazneny 5




Pasnen 3. /IBuikeHne U B3auMo/IeiicTBHE TeJl

HccnegoBanme
PaBHOMEPHOTO
JIBIDKEHUS,
OTIpeIeTICHUE ero
MIPU3HAKOB.
HaGmonenue
HEPaBHOMEPHOTO
NIBIDKEHUS U
OTIpeieTIeHNe ero
OTIWYHUH OT
PaBHOMEPHOTO
JIBYDKEHUS.
OnpeneneHre CKOPOCTH

PaBHOMEPHOTO
bu6moreka [JOK

3.1 M 3
CXAHUHCCKOE ABIDKCHHC https://m.edsoo.ru/7f416194

JBIDKCHHUS (IIapuKa B

JKHIKOCTH, MOJCIN
AMEKTPUIECKOTO
aBTOMOOWJIA U T.1.).
Onpenenenue cpeaxei
CKOPOCTH CKOJIb)KCHUS
Opycka Wiy HIapuKa 1o
HAKJIOHHOH IJIOCKOCTH
Pemenne 3ama4y Ha
OIpe/eNIeHUE MyTH,
CKOpPOCTH ¥ BPEMEHH
PaBHOMEPHOTO
NBWKEHUS. AHAIIN3
rpaduKOB 3aBHCUMOCTH

IMYTU U CKOPOCTHU OT



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

BPEMEHHU

3.2

Hueprus, macca,
IIOTHOCTH

bu6moreka [JOK
https://m.edsoo.ru/7f416194

OObscHEHUE U
MIPOTHO3UPOBAHNUE
SIBIICHHI,
00YCIIOBJICHHBIX
WHEpLHEN, HallpuMmep,
YTO MPOUCXOTUT MPH
TOPMOKEHHUH HIIN
PE3KOM MaHeBpe
aBTOMOOMIIS, TOYEMY
HEBO3MOKHO MTHOBEHHO
MPEKPATUTh JBUKEHUE
Ha BEJIOCHUIIEIC WUITH
caMoOKaTe | T. I.
[IpoBeneHue u ananus
OITBITOB,
JIEMOHCTPHUPYIOITUX
M3MEHEHHE CKOPOCTH
JIBYDKCHUS TEJla B
pe3ynbTaTe AeUCTBUS Ha
HEro JApYyrux Tel.
Pemrenue 3agau Ha
ompeieJICHuEe MacChl
Tena, ero o0béMa u
motHoctul IpoBenenue
W aHaJIU3 OIILITOB,
JIEMOHCTPHUPYIOLTUX
3aBUCUMOCTb U3MEHECHUS
CKOPOCTH TeJla OT €ro
Macchl IpH



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

B3aMMOJICHCTBUHU TEII.
N3mepenue maccel Tena
pa3TUYHBIMU
croco6amu.
Ornpenenenue
INIOTHOCTY TeJIa B
pe3ynbTaTe U3MEPECHUS
€ro Macchl ¥ 00bEMa

3.3

Cuia. Bune! cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

N3yyenune
B3aMOJEHCTBHS KaK
MIPUYHHBI U3MEHEHUS
CKOPOCTH TeJia WJIH €ro
nedopmaruu. Onrcanue
peabHbIX CUTYalUl
B3aUMOJCUCTBUSA TEI C
IMOMOIIBIO MOJICNICH, B
KOTOPBIX BBOJUTCS
MOHATHE U N300paKCHHE
cuiibl. M3ydyenue cuiibl
YIPYTrOCTH.
Hccnenosanue
3aBUCHMOCTH CHJIBI
YOPYTOCTH OT
YAJIMHEHHUS pe3UHOBOTO
ITHYpa WK MPYXUHBI (C
MOCTpOCHUEM Tpaduka).
AHanu3 NpakTUYECKUX
CUTYaIH, B KOTOPBIX
MPOSIBISETCS ACUCTBUE
CHUJIBI YIIPYTOCTH



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

(ynpyrocts Msua,
KPOCCOBOK, BETOK

JiepeBa u ap.). AHanu3
CUTYallHii, CBA3aHHBIX C
SIBJICHUEM TSATOTCHHUSL.
OObsicHeHue
opOUTaITBLHOTO
JIBMKEHUS TUIAHET C
HCIIO0JIb30BaHUEM
SIBJICHUS TATOTCHUS H
3aKOHA MHEPITHH.
N3mepenue Beca Tena c
MTOMOTIIBIO
JUHAMOMETpa.
OOGoCHOBaHUE ATOTO
croco6a u3MepeHus.

Hroro no pazneny
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Pa3nen 4. /laBjienue TBEPABIX TeJl, ;KHIAKOCTEl U ra3on

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
TeJaMH, KUJKOCTIMU U
razamu

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Ananus u 00bICHEHHE
OTBITOB M MPAKTUYECKHUX
CUTYaIlU, B KOTOPBIX
MPOSIBIIICTCS CHIIA
nasienust. ObocHoBaHuE
CIOCOOOB YMEHBIIIECHUS
U YBEIUYCHUS
nasieHus. Mzyuenue
3aBHCHMOCTH JTaBICHUS
rasa oT 00bémMa u
TEeMIIEPaTyphI.



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

N3yyenune
0coOeHHOCTeH nepenaun
JIaBJICHUS TBEPABIMU
TeJaMH, JKUJIKOCTIMH U
razamu. OO0CHOBaHHE
PEe3yIHTAaTOB OIBITOB
0COOCHHOCTSIMHU
CTPOCHHUS BEIIECTBA B
TBEPIIOM, JKUIKOM U
razo00pa3zHoOM
COCTOSTHHSIX.
DKCIEPUMEHTAIBHOE
JIOKa3aTeJIbCTBO 3aKOHA
ITackams. Pemenne
3a71a4 Ha pacyeT
JIaBJICHUS TBEPJIOTO TEJa

4.2

I[aBJ'ICHI/Ie KUIKOCTHU

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

Uccnenosanue
3aBHCHUMOCTH JIaBJICHUS
KHUJKOCTH OT TTyOHHBI
MOTPYXEHUS U
IUIOTHOCTH JKUJKOCTH.
HaOmronenue u
00BsICHEHHE
TUJPOCTATUYECKOTO
napajokca Ha OCHOBE
3akoHa ITackans.
N3yyenune
COOOIIAOIINXCS
cocynoB. Pemenue
3a/1a4 Ha pacuér



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

JTABJICHUS KUKOCTH.
OOBsicHEeHHE TPUHIHIIA
JICACTBUSA
TUAPABINYECKOTO
npecca,
MTHEBMATUYICCKUX
MaliuH. AHaIHU3 1
00bsicCHEHUE
MIPAKTHIECKUX
CUTYyaLUi,
JIEMOHCTPHUPYIOIIHX
MIPOSIBJICHUE JABICHUS
KHUJIKOCTH U 3aKOHA
[Tackansi, Hanpumep
MIPOLIECCOB B OPTaHU3ME
MIPH TITyOOKOBOTHOM
HBIPSHUU

4.3

ATMOcdepHOe aBIeHHE

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

DKCIepUMEHTATIBLHOE
0OHapyXECHHE
aTMOC(hepHOTo
JIaBJICHUS. AHAJIN3 U
O0OBSICHCHUE OTIBITOB U
MPAaKTUYCCKUXCUTYAIIHH,
CBSI3aHHBIX C JICHCTBUEM
aTMoc(epHOTo
nasiennst. O0bICHEHNE
CYIIECTBOBaHUS
atMocdepsl Ha 3emIie u
HEKOTOPBIX TJIaHETaX
WK €€ OTCYTCTBUS Ha



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

JIpYrux IJIaHeTax u
Jlyne. OObsicHeHHE
W3MEHEHHMSI TNIOTHOCTH
aTMoc(epsl ¢ BEICOTOU U
3aBHCUMOCTH
aTMoc(epHOro
JTABJICHUS OT BBICOTHI.
Pentenue 3agaud Ha
pacuér aTMmoc(epHOro
nasneHus. 3ydenue
ycTpoiicTBa 6bapomeTtpa-
aHepouIa

4.4

JleicTBUE XUAKOCTH 1
ra3a Ha Morpy&HHoe B
HUX TEJIO0

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

DKCIEPUMEHTAIBHOE
0oOHapyXECHHE TCUCTBUS
KUJKOCTH U ras3a Ha
MOTPYKEHHOE B HUX
teno. OnpenenexHue
BBITAJIKUBAIOLIEH CUIIBI,
JICUCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B
*Kuakoctb. [IpoBenenue
1 00CYXJEHHE OMBITOB,
JIEMOHCTPUPYIOLIUX
3aBUCUMOCTh
BBITAJIKUBAIOLIEH CUIIBI,
JICHCTBYIOLLEH Ha TEIO B
KUIKOCTH, OT 00BEMaA
MIOTPY’KEHHOU B
JKUJIKOCTh YacTH Tella U
OT IUIOTHOCTH



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

)kuakoctu. [IpoBepka
HE3aBUCHUMOCTHU
BBITAJIKMBAIOIIEH CHIIBI,
JICUCTBYIOLLECH HA TEJIO B
JKUJKOCTH, OT MacChl
Tema. UccnenmoBanme
3aBHCHMOCTH Beca Teja
B BoJie OT 00BEMa
MIOTPYKEHHOU B
JKHKOCTh YaCTH TeJa.

Hroro no pazneny

21

Pa3nen 5. PaGoTa u MoImHOCTh. JHEpPrus

5.1

PaboTta 1 MOIITHOCTE

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

OKCIEPUMEHTAIIBHOE
onpenesneHne
MEXaHUYECKOH pabOThI
CHUJIBI TSDKECTHU MIPU
MaJICHUU Tejla U CUJIbL
TpEeHus Mpu
PaBHOMEPHOM
NepeMEICHUH TeJa 10
TOPU30HTAIILHOMN
MOBEpPXHOCTHU. Pacuér
MOIIHOCTH,
pa3BUBAaEMOU MpU
MOIbEME I10 JIECTHHUIIE.
Pemenue 3anau Ha
pPacyér MEXaHUYECKOU
paboThI U MOIITHOCTH



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

5.2

[IpocThie MeXaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Ornpenenenue
BBIUTPBIIIA B CHIIE
MPOCTBIX MEXaHU3MOB
Ha TIpUMepe phluara,
[TOJIBMSKHOTO U
HEIOABHKHOTO OJIOKOB,
HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycnosus
pPaBHOBECHS pbIUara.
OO6HapyxeHue CBOWCTB
MPOCTBIX MEXaHU3MOB B
pa3TMIHBIX
WHCTPYMCHTAX H
MIPUCTIOCOOTICHUSX,
HCIIOJIb3YEMBIX B OBITY U
TEXHHUKE, a TAK)KE B
YKUBBIX OpraHU3Max.
DKCHEepUMEHTAITBHOE
JI0Ka3aTeJIbCTBO
paBeHCTBa pabOT MpH
MIPUMEHEHHUH TTPOCTHIX
MEXaHU3MOB.
Onpenenenue KITJI
HaKJIOHHOM

mIockocTu. Penienne
3aJ1a4 Ha IPUMEHEHNE
MpaBUJIa PaBHOBECHS
ppluara v Ha pacyér
KII

5.3

MexaHuueckas OHEPTHUid

bu6nunorexa [JOK

3KCHCpI/IMCHTaJ'IBHOC



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

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

OIpEaEIICHUE
W3MCHCHUS
KHHETHYECKOM 1
MOTEHIINAIBHON
SHEPIuu TeJia MPHU €ro
CKaThIBAaHUU IO
HAKJIOHHOM IIOCKOCTH.
@opMyIMpOBAaHKE HA
OCHOBE HCCJICIOBAHUS
3aKOHA COXpPaHEHHUS
MEXaHU4YECKON YHEPTUH.
OOcyK1eHre TpaHuI]
MPUMEHUMOCTH 3aKOHA
COXpPAHEHUS SHEPTHH.
Pemnrenue 3agau ¢
HCIIOJIb30BaHEM 3aKOHA
COXpaHEHUS YSHEPTUU

Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBILEE KOJIMYECTBO 63 19

YACOB I10 ITPOI'PAMME



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

8 KJIACC

n/n

HaumeHoBaHue pa3aeioB
U TeM MPorpaMmmbl

KoaunyecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢pposbie)
o0pa3zoBaTte/ibHbIE

pecypcbl

Buabl gesTebHOCTH
o0yyaromuxcs ¢
yueToM padoueit
NpPOrpaMmbl
BOCTIMTAHUS

Pa3ne

1 1. TenJioBble siBJICHUSA

1.1

CtpoeHue u CBOMCTBA
BEIECTBA

bu6mmoreka [JOK

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

HaGmronenue,
MIPOBEJICHUE H
00bsICHEHHE ONBITOB
10 HAOJFOIEHUTO
TEIJI0BOTO
pacIIMpEeHHS Ta30B,
JKUOKOCTEN U
TBEPJIBIX TET.
OOBscHeHHE
coxpaHeHus 00bEma
TBEPJIBIX TEIT,
TEKY4YECTH KHUIKOCTH
(B TOM UHcIE,
pa3HUIIBI B TEKY4YECTU
JUTSL pa3HBIX
KUJIKOCTEN),
JIaBJICHMS ra3a.
[IpoBeneHue OMBITOB,
JEMOHCTPUPYIOIIHUX
3aBHCHMOCTD
JABJICHUS BO3/IyXa OT



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

ero oobéma u
HarpeBaHus Win
OXJIAKJICHUS, U UX
00BsSICHEHUE Ha
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO
yueHus. AHanu3
MPaKTUYECKUX
CUTYallUi, CBI3aHHBIX
CO CBOMCTBaMM Ira3oB,
JKUJIKOCTEH 1
TBEPABIX TEN

1.2

Temnossie IIpoIeCChbl

21

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

O6ocHOBaHUE MPaBUI
HU3MEpEHUS
TEMIIEPATyPHI.
CpaBHeHue
pa3IMYHbIX CLIOCOOOB
HU3MEpPEHUS U IIKAJ
TEMIIEPATyPHhI.
HaOironenue u
00BSICHEHHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX
HU3MEHEHUE
BHYTPCHHEH SHEPrUH
TeJa B pe3ylbTaTe
TeIUIoNepe1auu U
paboThl BHELTHUX
cui. HaGmonenue u
00BsICHEHHE OIBITOB,
obOcyxaeHue



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

MPaKTUYECKUX
CUTYalH,
JIEMOHCTPHUPYIOITUX
pa3IUYHbIC BUIBI
TeIJIOTepeIaun:
TETJIONPOBOTHOCTb,
KOHBEKIIHUIO,
W3JIy4CHHE.
HccnegoBanme
SIBJICHUS
TEI1000MeHa pu
CMEIINBaHUU
XOJIOJIHOW U ropsiuei
Boxsl. HaOmronenue
YCTaHOBJICHUS
TEIJI0BOTO
PaBHOBECHS MEXTY
ropsiueil U X0J0HOM
BoJIoM. Onpenenenune
(u3mepeHnue)
KOJIMYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOM
IIPH TEIIO0OMEHE C
HarpeThIM
METaUNTHYECKUM
LHUAJTUHIPOM.
Onpenenenue
(u3mepenue)
YAEIbHOU
TEIIOEMKOCTH




BellecTBa. Pemenue
3aJla4, CBSI3aHHBIX C
BBIYHCIICHUCM
KOJIMYECTBA TEILJIOTHI
Y TEILNIOEMKOCTH IIpU
TEII000MeHEe

Hroro no pazneny

28

Pa3nen 2. JnekTpudecKue  MATHUT

HbIC AAIBJIC

HUSA

DJNEeKTPUYECKUE 3apsiIbl.
2.1 3apsKEeHHbIE Tela U UX
B3aMMO/ICHCTBHC

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

HaoOmronenue n
MIPOBEJICHUE OTIHITOB
0 DJICKTPU3AIUHN TE
npu
CONPUKOCHOBEHHUH U
WHIYKIIUEH.
HaOmronenue n
00BsICHEHHE
B3aHUMOJCUCTBUA
OJHOUMEHHO U
Pa3HOUMEHHO
3apsiKEHHBIX TEl.
OOpsgcHeHHE
MPUHIIMIIA JCHCTBUS
AJIEKTPOCKOTIA.
OOBbsiCHEHHNE SIBIEHUN
ANEKTPU3ALUHU TTPU
CONIPUKOCHOBEHUU
TEJl U UHAYKIUEN C
HCIO0JIb30BaHUEM
3HaHWH 0 HOCUTENIIX



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

ANEKTPUUECKUX
3apsJI0B B BEILIECTBE.
Pacno3naBanue u
00BsICHEHHE SBJIEHUI
ANEKTPU3ALIUU B
MMOBCEIHEBHOM
ku3Hu. Habmronenune
H 00BACHEHNE
OIIBITOB,

WJLTIOCTPHUP YEOIITHX
3aKOH COXpaHEHUs
ANMEKTPHUIECKOTO
3apsana. Habmronenne
OIIBITOB 10
MOJICTTUPOBAHUIO
CHJIOBBIX JIMHUH
ANMEKTPUIECKOTO
noJis. MccnenoBanue
NEUCTBUA
AIEKTPUIECKOTO TOJIS
Ha MTPOBOJIHUKHU U
JTUAJICKTPUKA
®denepanbHas
pabouast mporpamma |
dusnka. 7-9 xiaccel

(6
Hab6mronenue
29 IlocTossHubIH 20 bubnunorexa [JOK pa3IUYHBIX BUIOB
AIEKTPUUECKUNA TOK https://m.edsoo.ru/7f4181ce | nelcTBUS

QJICKTPUYICCKOT'O TOKaA



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

1 0OHapyKEHHUE ITUX
BHUOB JICUCTBUS B
IMOBCEIHEBHOM
ku3au. HaGmonenue
BO3HHKHOBEHUS
ra3oBOTO paspsiaa u
ANEKTPUYECKOTO TOKA
B s)kuakoctu COopka u
HCIBITAHUE
ANEKTPUYECKON LIEeTH
IMOCTOSIHHOTO TOKA.
N3smepenne cuibl
TOKa aMIIEpMETPOM.
N3smepenne
ANEKTPUIECKOTO
HaIpsHKEHUS
BOJIbTMETPOM.
[IpoBenenue u
00BSICHEHHE OIBITOB,
JIEMOHCTPHUPYIOITUX
3aBHCHMOCTD
ANEKTPHUIECKOTO
COTIPOTHUBIICHUS
MIPOBOJIHUKA OT €TI0
JUTUHBL, TIIOIIAIN
MOMEPEYHOT0 CEYEHUs
U MaTepuana.
HccnegoBanue
3aBUCHMOCTH CHJIbI
TOKa, IPOTEKAIOIIETO




4yepes3 pe3sucTop, oT
COIIPOTHBIICHHUS
pe3ucropa u
HaIpsDKEHUs Ha
pesucrope. IIpoBepka
IIPABUIIA CIIOKCHHUS
HaIpsDKEHUN TIPU
MIOCJIEJOBATEIBHOM
COE/IMHEHUH JIBYX
PE3UCTOPOB.
IIpoBepka mpasuia
JUISL CUJIBI TOKA ITPU
apauIeIbHOM
COCIMHEHUU
pPE3UCTOPOB

2.3

MarsuTHbIE SIBICHUS

1.5

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

Uccnenosanue
MarduTHOTO
B3aHUMOJCUCTBUA
MMOCTOSIHHBIX
MarHuToB. M3ydyeHue
MardATHOTO MOJIS
MMOCTOSIHHBIX
MarHuTOB MPH UX
00BbEeIMHEHNH U
pazzieJeHun.
HccnegoBanue
MarHuTHOT'O
B3aMMOICHCTBUS
IMOCTOSIHHBIX
MarHuToB. M3yuenue



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

MarHUTHOTO TOJIS
MOCTOSTHHBIX
MarHuTOB MPHU UX
00BbEIMHEHUH U
pa3esieHun.
IIpoBenenue onsITOB
M0 BU3YaIH3alUuN
TOJIS1 IOCTOSTHHBIX
MarHuToB. M3yduenue
SIBJICHUS
HaMarHAYUBaHUS
BELIECTBA.
Hccnenosanme
IEUCTBUS
ANEKTPUYECKOTO TOKA
Ha MarHUTHYIO
crpenky. [IpoBenenue
OIIBITOB,
JIEMOHCTPUPYIOLIUX
3aBUCHUMOCTD CHUJIbI
B3aUMOJICICTBUS
KAaTYIIKH ¢ TOKOM U
MarHuTa OT CHJIbI U
HaIlpaBJICHUs TOKA B
KaTylKe. AHaIu3
CUTYyaLi
MPaKTUYECKOTO
MIPUMEHEHUS
AJNIEKTPOMAarHuToB (B
OBITOBBIX




TEXHUYECKUX
YCTpOWCTBAX,
MIPOMBIIIICHHOCTH,
MEIUIIUHE).

N3yuenune nerctBus
MarHuTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM.
N3yuenune nenctBus
AJIEKTPOJIBUTATETIS.
N3mepenne KI1/]
ANEKTPOIBUTATENBHOMN
YCTaHOBKH.
Pacno3naBanue n
aHaJIu3 Pa3IUYHBIX
MIPUMEHEHUI
ANEKTPOABUTATENCH
(TpaHCTIOPT, OBITOBBIC
YCTpOWCTBA | JIp.)

2.4

DneKTpoOMarHuTHas
WHIYKINS

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

OMBITHI IO
HCCIIE0BaHUIO
SIBJICHUS
AIEKTPOMArHUTHOM
WHAYKIUU:
HCCIIEN0BaHUE
W3MEHEHHUH 3HAUCHUS
1 HaIlpaBJICHUs
MHIYKIIMOHHOTO TOKa

Hroro no pasaeny

37

PesepBHOE Bpems



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

145




9 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypcbl

BocnurareanHbIi
ACMEKT

Paznen 1. MexannuyecKue sIBJEHUS

1.1

MexaHudeckoe JABHKXCHUC

H CIIOCOOBI €r0 OIHCAHUS

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

AHanu3 u 00CyKIeHne
Pa3IMYHBIX TPUMEPOB
MEXaHHYECKOTO
NIBIDKEHUS. AHAIN3 U
00CyXIeHHE CTIOCOO0B
OOcyxeHue TpaHuIl
MPUMEHUMOCTH MOJICTTH
«MaTepuagbHas TOYKa.
Onwucanue
MeXaHUIECKOr O
JIBIDKCHHS PA3JIMYHBIMU
crocobamu (ypaBHEHHE,
Tabnwuia, rpaguk).
AHanu3 )KU3HEHHBIX
CUTYaIui, B KOTOPBIX
MIPOSIBIISAETCS
OTHOCHUTEIIBHOCTh
MEXaHHYECKOTO
nBrxenus. Habmronenue
MEXaHHYECKOTO
JIBHOKCHUS Tella
OTHOCHUTEIIEHO Pa3HbIX



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

Ten orcuéra. CpaBHEHHE
IIyTE€U U TPAeKTOpUI
JIBUKEHUS OJTHOTO U
TOTO XKe Teya
OTHOCHUTEIIBHO PAa3HBIX
Ten oTcuéra. AHanu3
TekcTa ["amunest 06
OTHOCHUTEIIEHOCTH
JIBUKCHUS; BBITOJTHCHUE
3aJJaHUM 10 TEKCTY
(CMBICIIOBOE UTEHUE).
Onpenenenue cpeaHe
CKOPOCTH CKOJIbKEHHS
OpycKa WU JBUKEHUS
mIapukKa o HaKJIOHHOM
mrockoctu.OnpeneneHue
CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (1IapHKa B
KHUJKOCTH, MOJIEIIN
AIIEKTPUUECKOTO
aBTOMOOMJIS U T. 11.).
Omnpenenenue nyTH,
MPONJIEHHOIO 3a JAHHbIN
MIPOMEXKYTOK BPEMEHH, U
CKOPOCTH TeJia 1o
rpaduKy 3aBUCUMOCTH
MyTH PAaBHOMEPHOTO
JBUKEHUS OT BPEMEHHU.
Ob6cyxnenue
BO3MOYHBIX MTPUHIIUIIOB




JeiicTBUs IprOOpOB,
U3MEPSIOLIUX CKOPOCTh
(cnmaoMeTpoB).
Beruucnenue nyru u
CKOPOCTH IIpU
PaBHOYCKOPEHHOM
MIPSAMOJIMHETHOM
JBUKEHUU TeNa.
Ornpenenenne
MPOUJEHHOTO MYTH U
YCKOpPEHUS ABMKECHUS
Tena 1o rpaduky
3aBHUCHUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO
JIBUJKECHHUS TEJIa OT
BpemeHu. [IpoBepka
TUIIOTE3bI: €CIIH NPU
PaBHOYCKOPEHHOM
IBWKEHUU 0e3
HayaJbHOUM CKOPOCTH
IIYTH OTHOCATCA Kak psij
HEYETHBIX YHCEIl, TO
COOTBETCTBYIOLINE
IIPOMEXYTKH BPEMEHU
OJINHAKOBBI.

1.2

B3aumonencTBue Ten

20

bubnunorexa [JOK
https://m.edsoo.ru/7f41a4a6

Habmonenue u
00CYXIEHHE OIBITOB C
JBU)KCHUEM Tea Tpu
YMEHBIIICHUN BIIASHUS



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

JIPYTHUX Tell,
MPETSITCTBYIONINX
IBIDKEHUIO. AHAIN3
TekcTa ["anuies ¢
OIMCAaHMEM MBICIICHHOTO
IKCIIEPUMEHTA,
000CHOBBIBAIOIIETO
3aKOH UHEPIINH;
BBIIIOJIHEHHE 3aJaHuH 110
TEKCTY (CMBICIIOBOE
ytenue). O0CyxaeHne
BO3MOKHOCTH
BBINTOJTHEHMS 3aKOHA
WHEPIIUU B PA3TUIHBIX
cHCTEMax
otcuéra./lelicTBus ¢
BEKTOPAaMH CHJI:
BBIIIOJIHEHHE 3aJaHMi 110
CIIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.
HaOronenue n/nnun
MIPOBEICHHUE OTIBITOB,
JEMOHCTPUPYIOIIHNX
3aBHUCHUMOCThH YCKOPEHHUS
TeJa OT MPUI0KEHHOHN K
HEMY CHJIbI U MacChl
Tena. AHanu3 u
00BsICHEHHE SBIICHU C
HCITOJIb30BaHUEM
BTOPOTO 3aKOHA




Hrrotona. Pemenue
3a/7a4 ¢ UCIOJIb30BaHUEM
BTOPOTO 3aKOHA
Hprorona u npaBuna
CIIOKEHUS CHIL.
Ornpenenenne
KECTKOCTU IIPYKUHBI.
AHanu3 cutyanuu, B
KOTOPBIX HAOJIOIAt0TCS
ynpyrue aepopmanuu, u
X 0OBSICHEHHE C
HCIIOJIb30BAHUEM 3aKOHA
I'yka. Pemenue 3amau ¢
HCIIOJIb30BAHHEM 3aKOHA
I'yka. UccnenoBanue
3aBHCHUMOCTH CHJIBI
TPEHUS CKOJIbKCHHUS OT
CHJIBI HOPMAJIBHOTO
nasnenus. OOcyxieHne
PE3YIBTATOB
HCCIICIOBaHUS.
Onpenenenue
kod(durmenTa TpeHus
CKOJIbXKeHus1. i3mepenue
CHUJIBI TPEHUS

MMOKOsI. AHAIIN3 CHII,
JIEHCTBYIOLIMX Ha TEJIO,
MOKOsIIeecs Ha OTIOpe.
Omnpenenenue neHTpa
TSYKECTU PA3IUYHBIX Tell




1.3

3aKOHBI COXpAaHEHUS

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Habmronenue u
00CYXXJICHHUE OIIBITOB,
JIEMOHCTPHUPYIOITUX
nepeaavy UMIyJbca npu
B3aNMMOJICHCTBUHN TEII,
3aKOH COXpaHEHUs
HMITYJIbCA TIPU
abCOJIIOTHO YIIPYrOM H
HEYNPYTroM
B3aHMMOJICHCTBUHN TeEIl.
AHanu3 cuTyanui B
OKpYKaroIle! )KU3HU C
HCIOJL30BaHUEM 3aKOHA
COXpAaHEHUS UMITYJIbCa.
Pacno3naBanue sBICHUS
PEaKTUBHOTO JBU)KEHUS
B IPUPOJIE U TEXHUKE.
[Ipumenenue 3akoHa
COXpaHEHHUS UMITYJIbCa
JITA pacyéTa
pe3yNbTaToOB
B3aUMOJICHCTBHUSA Tel (Ha
puMepax Heynpyroro
B3aHMOJICHCTBHS,
YOPYroro HEHTPAIBHOTO
B3aUMOJECHCTBUA JBYX
OJIMHAKOBKIX TEJ, OJHO
13 KOTOPBIX
HETOIBUXHO). Pemenue
3aJ]a4 C UCHOJIb30BaHUEM



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

3aKOHA COXpaHEHMUS
umiyibca. OnpeneneHue
paboThl CUIIBI YIIPYTOCTU
MIpHU TOABEME Tpy3a C
HCI0JIb30BAHUEM
HETOIBUKHOTO 1
MOABHKHOTO OJIOKOB.
N3mMepeHne MOIIHOCTH.
N3mepenue
MTOTEHIMATIbHON SHEPTUn
yHpyro
nehopMUpOBaHHOM
npyxuHbil3mMepenne
KMHETUYECKON SHEPTUU
TeJa Mo JJINHE
TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIBHOE
CpaBHEHHE U3MEHEHUS
HOTECHINAIbHON U
KMHETUYECKON SHEPrui
TeJa IPU JABHXKEHUH 10
HAaKJIOHHOM IJIOCKOCTH.
DKcrnepuMeHTalbHast
MIPOBEPKA 3aKOHA
COXpaHEHUs
MEXaHU4ECKOI YHEpruun
pHu CBOOOTHOM
najgeHuu. [Ipumenenue
3aKOHA COXPAHEHUS
MEXaHUYECKOU IHEpruu




JUIs pacyéra
MOTEHLUAIBHON 1
KMHETUYECKOM SHEPruil
Tena. Pemenue 3amad ¢
HCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUs
MEXaHU4ECKOHN YHEPTrUn

Hroro no pazneny

40

Pasznen 2. Mexanuuyeckue KoJae0aHus U BOJI

HbI

2.1

Mexannueckue
KoJIeOaHus

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

HaoOmronenune xosebanuii
O JeHCTBUEM CHII
TSOHKECTH M YIIPYTOCTH U
0OHapyXEHHE MOJ0OHBIX
KojicOaHuii B
OKpYIKaloIeM MHUPE.
Amnanus konebaHui
rpy3a Ha HUTH U Ha
npyxune. OnpeneneHue
YacTOThI KOJIeOaHUH
MaTeMaTHUYECKOIro 1
MPYKUHHOTO
MAasiTHUKOB.
HaOmronenue u
00BICHEHHE SIBICHUS
pe30HaHca.
Hccnenosanue
3aBHCHMOCTH MEepHOJia
KoJieOaHMit
MOBEIIEHHOT0 K HUTH



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

rpy3a OT JUTMHBI
Hutu.lIpoBepka
HE3aBHCHMOCTH TIepHO/Ia
KoJieOaHui rpysa,
MO/IBEIIICHHOTO K JICHTE,
OT MacCHI rpy3a.
HaGmronenue u
00CYXICHHE OTIBITOB,
JIEMOHCTPUPYIOIIHX
3aBUCHMOCTb ITIEPHO/Ia
KoJe0aHui IPYKUHHOTO
MasTHUKA OT MacChI
Tpy3a U KECTKOCTH
npyxuHsl. [ I[pumenenue
MaTeMaTHYeCKOTo U
MPYKUHHOTO MasiTHUKOB
B KauecTBE MOJIENEH s
omnucaHus KojebaHui B
OKpY)KaroIlleM MHUpE.
Pemenwne 3amau,
CBSI3aHHBIX C
BBIYHCIICHUEM WU
OIICHKOM YacCTOTHI
(mepuona) koyiebaHU
N3mepenue yckopeHus
CBOOOHOTO Ta/ICHUS

2.2

MexaHHuYeCKHE BOJIHBI.
3ByK

bubnunorexa [JOK
https://m.edsoo.ru/7f41a4a6

OOGHapy>KeHue U aHau3
BOJIHOBELIX SIBIIEHHII B
OKpY)KaroIlleM MHUpE.
Hab6mronenue



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

pacnpocTpaHeHus
IIPOJIOJIBHBIX U
MONIEPEYHbIX BOJIH (Ha
MOJIEJIN ) ¥ OOHAPYKEHHE
AQHAJIOTHYHBIX BUIOB
BOJIH B IIpHUpoJie (3BYK,
BOJIHBI Ha BOJIE).
Brruucnenue aimuHb
BOJIHBI U CKOPOCTHU
pacnpocTpaHeHus
3BYKOBBIX BOJIH.
DKCIEPUMEHTAIBHOE
OTpe/eNIeHNE TPaHUI]
YaCTOTHI CIABIIIUMBIX
3BYKOBBIX KOJICOAHUH.
HaoOmronenue
3aBUCHUMOCTH BBICOTBI
3BYKa OT YacCTOTHI (B TOM
qHce, C
UCI0JIb30BaHHEM
MY3BIKaJIbHBIX
UHCTPYMEHTOB).
HaOmronenue u
00bsICHEHUE SBJICHUS
aKyCTUYECKOTO
pe3oHaHca. AHan3
OPUTMHAIILHOTO TEKCTA,
MOCBAEHHOIO
MCII0JIb30BAHUIO 3BYKa
(wnn ynbpTpasByKa) B




TEXHUKE (IXOJIOKAITHS,
YJIBTPa3BYK B MEUIIHE
U JIp.); BBIIIOJIHEHUE
3aIaHAN 10 TEKCTY
(CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

Paznen 3. 3J'IeKTp0Mal"HHTHOC moJie ¥ JJIEKTPOMArHUTHBIC BOJIHBI

3.1

BHCKTpOMaFHI/ITHOC II0JIC
" DJICKTPOMAarHuTHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

ITocTpoenue
paccyxJIeHUM,
000CHOBBIBAIOIIAX
B3aHMOCBSI3b
AMEKTPUUECKOTO U
MAarHMWTHOTO THOJIEH.
DKCIEPUMEHTAIIBHOE
W3y4YEHHE CBOMCTB
AIIEKTPOMArHUTHBIX
BOJIH (B TOM YHCIIE C
MOMOIILI0 MOOHIIBHOTO
tenedoHa). AHaIN3
PEHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOr0
opranu3Ma. AHanu3
TEKCTOB, OTIMCHIBAIOIIIUX
MPOSIBICHUS
ANEKTPOMArHUTHOTO
W3IIy4E€HHS B IPUPOJIE:
JKHBbIE€ OPTaHU3MBbI,
U3ITy4eHUs] HeOeCHBIX
TeJ (CMBICIIOBOE



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

yreHue). PacnosnaBanue
Y aHAJIU3 pa3Iu4HbIX
IIPUMEHECHUN
AJIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE.
N3ydeHne BOTHOBBIX
CBOMWCTB cBeTa. Pemenne
3a]1a4 C UCIO0JIb30BAHUEM
dbopmyI st CKOPOCTH
AIIEKTPOMArHUTHBIX
BOJIH, JUITMHBI BOJTHBI U
4acTOThI CBETA

Hroro no pazneny

Pasnen 4. CBeroBble IBJICHUSA

4.1

3aKOHBI pacpOCTPAHECHUS
cBeTa

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

HaGnroneHue onbITOB,
JEMOHCTPHUPYIOIIHNX
SIBJICHUE
MPSAMOJIMHEHHOTO
pacrnpoCTpaHeHus CBETa
(BO3HUKHOBEHHUE TEHU U
MOJIYT€HHU), U UX
MHTEPIIPETALHS C
MCII0JIb30BaHUEM
MOHSTUS CBETOBOTO
nyda. OObsiCHEHUE U
MOJIEIMPOBAHUE
COJIHEYHOT'O U JIYHHOTO
3aTMEHHM.
Uccnenosanue



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

3aBUCUMOCTH yTJia
OTPaKEHUSI CBETOBOTO
Jy4da OT yrJia MajeHusl.
N3yuenue cBOMCTB
M300paKeHHS B IJIOCKOM
3epkasie. HabGmronenue u
00BsICHEHHE OILITOB 110
MOJTYYCHUIO
n300pakeHu B
BOTHYTOM H BBIITYKJIOM
3epkasiax. Habmronenne
A 00BICHEHHE OIBITOB
0 TIPEJIOMJICHHIO CBETa
Ha TPAHMIIC PA3INYHBIX
cpel, B TOM YHUCIIE
OIIBITOB C MOJIHBIM
BHYTPCHHHUM
OTPKCHHUEM.
Uccnenosanue
3aBUCHMOCTH YTJIa
MPEeTOMIICHUS OT yIJia
MaJeHHUs CBETOBOTO JTy4ya
HA TPAHUIIE «BO3IYX—
crexioy». Pacro3HaBanue
SIBJIGHUN OTpaKeHUS U
MpPEeIOMIICHHUS CBETa B
MMOBCEAHEBHOM KU3HU.
Amnanus 1 00bICHEHHE
SIBIICHUS ONITHYSCKOTO
Mupaxa. Pemenue 3agaq




C UCIIOJIb30BAHUECM
3aKOHOB OTPAXKCHUA U
MMpECIOMJIICHUS CBETA

4.2

JIMH3EI 1 ONTHYECKUE
IPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

ITonyyenue
n300paxeHuil ¢
MTOMOIIIBIO0 COOMpAIOIIE
Y PACCEUBAIOLIEH JIMH3.
Ornpenenenne
(OKYCHOTO PacCTOSIHHS
M OIITHYECKOM CHIIBI
COOMPAIOIIIEH JTUH3HI.
AHanu3 ycTpoucTBa U
MPUHIIMIIA JEHCTBUS
HEKOTOPBIX ONTHYECKUX
pUOOPOB:
dboToanmapara,
MHKPOCKOTIA, TEJIECKOIIA.
N3yuenue monenu riasza
KaK OIITHYECKOU
CHCTEMbI. AHAIN3
SBJICHUN OJTU30PYKOCTH
1 JAIbHO30PKOCTH,
MIPUHITNTIA JCHCTBUS
O0YKOB

4.3

Paznoxxenue Oemoro cBeta
B CIICKTpP

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

Habmronenue
pasnoxxeHus 6e10ro
CBETa B CIIEKT.
Habnronenue u
00BSICHEHHE OIILITOB I10



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

IIOJIy4EHUIO OesI0Tr0
CBETa IPHU CI0KEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue n
00BsICHEHUE OIBITOB 10
BOCIIPUSTHIO 1IBETA
MIPEMETOB TIPU HX
HaOJIOICHUH Yepes
L[BETOBBIE (DUIIBTPHI
(LIBETHBIE OYKH)

Hroro no pazneny
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Pa3znen 5. KBanroBble siBJIeHUA

5.1

Hcnyckanue u
IIOTJIOLLEHUE CBETA
aTOMOM

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OOcykieHue nenu
omneiToB Pesepdopnaa mo
HCCIIEIOBAaHUIO aTOMOB,
BBIJIBM)KEHUE TUIIOTES O
BO3MOXHBIX PE3yJIbTaTax
OTIBITOB B 3aBUCUMOCTHU
OT MPEATNOoIaraeMoro
CTPOEHUS aTOMOB,
dbopmynupoBaHue
BBIBOJIOB U3 PE3yJbTaTOB
onbIToB. OOCYXAeHUE
IIPOTUBOPEUYUI
MJIaHETapHOW MOJENH
aTomMa M OCHOBAaHUM ISt
rumnoressl bopa o
CTaIlMOHAPHBIX OpOUTaX
AJIEKTPOHOB.



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

HabGnronenue CriioniHpIx
Y JIMHENYaThIX CIIEKTPOB
W3JIYYCHHS PA3TUIHBIX
BemiecTB. OObsICHEHHE
JIMHEWYaThIX CIIEKTPOB
W3ITYYCHUS

5.2

CrpoeHue aTOMHOTO siipa

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

OO0cyxienue
BO3MOYHBIX THTIOTE3 O
MOJIETISIX CTPOCHUS Spa.
Ornpenenenne cocraBa
STIEp 110 3a1aHHBIM
MaCCOBBIM U 3apsI0BBIM
YHUCJIaM U TI0
MOJIO’KEHHUIO B
MEPUOINYECKOIN CUCTEME
AJIEMEHTOB. AHAIIN3
M3MEHEHHUS COCTaBa sAapa
U €r0 MOJIOKEHHS B
MEePUOIUYECKON CUCTEME
MIPU 0-PAJAUOAKTUBHOCTH.
HccnenoBanue TpekoB o-
YaCTHUII [0 TOTOBBIM
dboTorpadusam.
OOHapy>xeHue u
U3MepeHue
paaranuoHHoOro oHa ¢
MOMOIIIBIO JIO3UMETPA,
OIICHKA €T0
WHTEHCUBHOCTH. AHAIH3
OMOJIOTHYECKHUX



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

W3MCHCHUM,
MPOUCXOJSAIINX MO
JIEUCTBUEM
paauOaKTUBHBIX
U3JIy4CHU.
Ucnonb3zoBanue
pPaaIuOaKTUBHBIX
W3JIyYEHU B MEIULIMHE

5.3

SnepHbie peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pemrenue 3angad ¢
HCIIOJIh30BaHUEM
3aKOHOB COXpPaHCHHUSI
MacCCOBBIX U 3apsII0BBIX
YHCeN Ha OTNPEICIICHHE
PE3yabTAaTOB SAEPHBIX
peaKIuii; aHaIn3
BO3MOYHOCTH HJIN
HEBO3MOXXHOCTH
SIIEPHOM pEeaKIUH.
OrneHka >HEPTUH CBA3U
AJIep C UCIOJIb30BaAHUEM
dbopMynel DHIITEHHA.
Ob6cyxnenue
MEPCIIEKTHB
UCIOJIb30BaHUS
YIpaBIsEMOTO
TEPMOSIIEPHOTO CUHTE3A.
Ob6cyxaenue
MPEUMYILECTB U
AKOJIOTUYECKUX
mpoOieM, CBA3aHHBIX C



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

AIEPHOM SHEPreTUKON

Hroro no pazneny
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Paznen 6. IloBTopuTe/bHO-00001A0IIUI MOTYJIH

6.1

[ToBTOpEHME M
000011IeHIE COZIEPIKAHMS
Kypca ¢puszuku 3a 7-9
KJacc

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

BrinosiHeHne yueOHbIX
3aJlaHu, TPeOYIOIINX
JIEMOHCTpaIuu
KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINUX
€CTECTBEHHOHAYYHYIO
TPaMOTHOCTD: —
MIPUMEHEHUS
MOTYYCHHBIX 3HAHUU JIJIST
Hay4YHOTO OOBSICHEHUS
(U3UYECKUX SIBJICHUN B
OKpYy>Karollen nmpupoe,
B TMOBCEHEBHOM JKU3HU
Y BBISIBJIICHUS
buznyecKux OCHOB psja
COBPEMEHHBIX
TEXHOJIOTUH; —
MPUMEHEHUSI OCBOCHHBIX
AKCIEPUMEHTAIbHBIX
YMEHUH IS
uccae0BaHus
(busznuecKux SIBICHUH, B
TOM YHCJIE JUIsl IPOBEPKU
TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEM.
Pemenue pacuérHbix



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

3a7a4, B TOM YUCJIE
MPEAIOoIararnmnx
KCIIOJIb30BAHUE
buzHYeCKUX MOJIeTIeH 1
OCHOBAHHBIX Ha
COJICPYKAaHUU PA3TUIHBIX
paznesnoB Kypca (pU3uKH.
BrinosiHeHue u 3ammra
TPYNIOBBIX UITH
WHIUBHTyJTbHBIX
MIPOEKTOB, CBS3AHHBIX C
coZiep>KaHuEeM Kypca
buzuku

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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27







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcsl

1 ®u3nka — Hayka o npupoje. SABnenus 1 0 0
TIPUPOIBI
dusnyecKue sIBICHAS 1 0 0
dwu3nyeckue BeTUINHBI U UX U3MEPEHUE 1 0 0
Ypok-uccnenoanue "N3mepenue

4 TEMIIEPATYPHI PU TOMOIIH JKUIKOCTHOTO 1 0 1
TEpMOMETpA U JaTYMKa TeMnepaTypsl"”

5 Merto1bl HaydHOTO TTO3HaHUA. OnucaHnue 1 0 0 bu6mmoreka [JOK
(hMBUYECKUX SBJICHHUH C IIOMOIIBIO MOAeIIeH https://m.edsoo.ru/ff09f72a
Ypok-uccienoanue "[IpoBepka rumnoTessl:

5 JAIbHOCTH MOJETA MIapUKa, MYyIIEHHOTO 1 0 1
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA ITyCcKa"

Crpoenue BemiectBa. OMbITHI,
7 JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 0 0 bubmorexa [JOK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
bubnmuoreka [JOK

8 BI)KEHHE YaCTHI] BEIIECTBA 1 0 0
A H et https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0IEHUIO TETUIOBOTO PACHIMPEHHS 1 0 1

ra3oB»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

bubnuorexa [JOK
11 O6o6menue no pazaeny «llepBoHavanbHbIC httos://m.e dsocI)_.[ru /66020378
CBEJICHUS O CTPOEHUU BELIECTBA»
12 Mexannueckoe qBukeHue. PaBHomepHoE 1 bubnuotexa [JOK
HEPAaBHOMEPHOE JIB)KCHUE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CKopoCTS. EAHHHIEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyrtu 1 BpeMeHH JBHKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6moreka [{OK
15 HNueprusa. Macca — Mepa HHEPTHOCTH TeJ httos://m.edsoo.ru/ff0a0c1o
IInoTHOCTH BemecTBa. PacueTr Maccel u bubmuorexa [JOK
16
oObema Tena 1o ero IoTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJIay
18 Pemenne 3agau no teme "IlnoTHOCTH bubmuorexa [JOK
BellecTna" https://m.edsoo.ru/ff0al23c
19 Cuna KaKk XapaKTepUCTHKa B3aUMOJCHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yueHue
20 3aBUCHMOCTH pacTshKEeHUs (IedopMariym)
MPYXUHBI OT TPUIIOKEHHOM CHIIBI»
21 [[AIBnenue Tsrorenus. Cuia TAKeCcTH
CBs13b MEX1y CHJION TSXKECTU U Maccou
22 tena. Bec tena. Pemenue 3agau no reme bubmorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuna tsoxectu"
23 Cuna TsKecTH Ha JPYTUX MJIaHETax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Du3nyecKne XapaKTEPUCTUKHU TUIaHET

https://m.edsoo.ru/ff0a1502

bu6moreka [IOK
24 Hsmepertne cit. JiaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuotexa [JOK
OJHOM npsiMoil. PaBHOIEHCTBYIOIIAST CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHogeiicTByromas cuin"
28 Cuna TpeHus u €€ Buabl. TpeHue B mpupojie bubmuotexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCUMOCTHU CUJIbI TPEHHS CKOJIbKEHHS OT bubnuoreka [IOK
CHUJIbI IaBJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3aia4 Ha onpeneneHue
PaBHOJECHCTBYIOIIEH CHUIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «['paduueckoe nzodpaxkenue cumy, «CHIIb», Bubnrorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CUIDY
KonTtponbHas paboTa no Temam:
39 «MexaHunueckoe IBIKeHuey, «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CUuibn
33 JaBnenue. CriocoObl yMEHbBIIIEHUS U bubmuorexa [JOK
YBEIIMYEHHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue raza. 3aBUCUMOCTb JIaBIICHUS raza bubnunoreka [IOK

oT 00bEMa, TeMIEepaTyphbI

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiaeHus TBEPABIMU TEIAMU, bubmuorexa LIOK
XKUJKOCTAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH UM T'a3€, BBI3BAHHOE bubnuotexa [JOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reme «Jlapienue B bu6moreka [IOK
XKUAKOCTHU U raze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmaompecs cocykl https://m.edSO(I)_.I ru/ff0a2970
39 IManpaBnuueckuii mpece BH6J.IHOTeKa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBo )KUIKOCTHBIN
Hacoc
41 AtMocdepa 3emi 1 MPUUYUHBI €€ bubnuoreka [IOK
CYLLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHne httos://m.e dsogru /f10a2b5a
43 N3mepenue armocdeproro gapiaeHus. OnbIT bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [IOK
BBICOTBI HaJl YDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoun. AtmochepHoe naBneHue bubnuoreka [IOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay o Teme " AtmocdepHoe
naBieHue"
47 JleficTBHE KUJKOCTHU U ra3a Ha MOTPYKEHHOE bubnuoreka [IOK
B HUX TeJO. ApXHMEI0OBa CHUJIa https://m.edsoo.ru/ff0a3276
48 JIaGopatopHas pabota «Omnpenenenue bubnuorexa [IOK

BBITAIKMBAIOLLIEH CHUIIBI, IEMCTBYIOLLEH HAa

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJI0, IIOI'PY’KCHHOC B X XUAKOCTbH»

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca Tella B

bu6moreka [IOK

49 1
BOJIE OT 00BbEMA OTPYKCHHOU B )KUKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bu6motexka [IOK
50 [TnaBanue Tel 0
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJAKU U 1
omnpeaesneHue e€ rpy30noabEMHOCTH"
Pemenne 3amgau no temaM: «I1naBanme
52 cynoB. BoznyxomnaBanuey, «/laBnenue 0 bubmorexa LOK
YAOB yx N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B»
53 KontponbHas padota o teme «JlaBienne 0
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanuueckas padora 0
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 Mo1nHOCTE. EAMHUIBI MOIIIHOCTH 0
m S Hl https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHoBeCHE 0
CHWJI Ha pblvare
Prryaru B TEXHUKE, OBITY U IIPUPOJIE.
58 JlaGoparopHasg paborta «}II/IccnpezLI())BaHHe 0.5 bubmorexa ITOK
p . PHAADP ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PbIYaray
59 Pemenue 3aga4 mo teme «Y CIOBUS 0 bubmuorexa [JOK

PaBHOBCCHA pblYara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoadduimenT noneznoro neicTBus

60 Mexanu3ma. Jlaboparopnas padota 1 0.5
«M3mepenue KIIJ] HakIIOHHOM INIOCKOCTU»
61 Pemenue 3amau o reme "Pabora, 1 0 bu6moreka [IOK
MorHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprus. Kunernueckast u 1 0 bubnuorexa [JOK
MTOTEHIMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
bu6mmoteka [IOK
63 3 i 1 0
AKOH COXpaHEHUsI MEXaHUYECKOM YHEPTUun htts://m.edsoo.ru/f0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAIBHOE OIIPECIICHHE
64 W3MEHEHHUS KWHETHYECKOH M ITOTEHITHATIbHON 1 1
SHEPrUU MPU CKAThIBAHUU TeJa IO
HAaKJIOHHOM IIOCKOCTH"
65 KonTtponbHas padota o teme «Paborta u 1 0
MOIIHOCTb. DHEPT U
PesepBHbIit ypok. PaboTa ¢ Tekctamu no bubnuoreka [IOK
66 " " 1 0
TeMe "MexaHnuecKoe IBU)KEHUE https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaboTta ¢ TekcTtamu no
67 teme "JlaBiieHue TBEPIBIX T, dKUIKOCTCH U 1 0 bubmorera IIOK
. PA > A https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
68 " " 1 0
teme "Pabota. MomHOCTb. DHEprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KHHETUYECKOW TCOPUH U MX OIBITHBIC 1 0 0 bubamorexa [IOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aToOMOB B MOJICKYIT 1 0 0
OOBsicHEeHNE CBOMCTB TBEPJIOTO, KUIKOTO U
3 raz000pa3HOro COCTOSIHUY BEIIECTBA HA 1 0 0
OCHOBE TOJIOKEHUH MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
4 Monenu TBEPAOTO, )KUAKOTO U 1 0 bubnuoreka [IOK
ra3o00pa3HOro COCTOSTHHM BelecTBa https://m.edsoo.ru/ff0a540e
bu6mmoreka [IOK
5 Kpucrannnueckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TennoBoe paciIMpeHre U cxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYpPhI CO 1
CKOPOCTBIO TETNIOBOTO JBMYKCHUSI YACTHII
9 Buytpennss sneprus. CrnocoObl U3MEHEHUS 1 bubnuorexa [IOK
BHYTPEHHEH SHEPrUuun https://m.edsoo.ru/ff0a5c60
bubnmnoreka [IOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCMOJIb30BAHKUE TEIMJIOBBIX CBOMCTB BEILIECTB bubmmorexa [IOK
. https://m.edsoo.ru/ff0a65c0
Y MaTepHajoB B IEJSIX YHEProcOepekeHUs
12 KonnuecTBo TemnoTsl. Y aenbHas bu6moreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuoreka [IOK
TemooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MCHa NP CMEIIMBAHUU brbmorexa [TOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOpsideid BOJIbI
Pacyer konmdecTBa TEIUIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJEISIEMOr0 UM
MIPH OXJIAXKIEHUU
16 JlaGopaTtopHnast padora "OnpeneneHue bubnuoreka [IOK
YIEIbHOU TETNIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubmuorexa [JOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE
18 . e Ve . bu6mmoreka [JOK
KPUCTAIIIMYECKUX TeJl. JIbHAS TEIIOTa
P A https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubnunoreka [IOK
yIEIbHOW TEIUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue 1 KOHJIEHCAITHSI. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
21 napooOpazoBaHMs U KOHAECHCAIHUH. bubnuorexa [IOK

3aBUCUMOCTb TEMIIEPATYPBl KUIIEHUS OT
aTMOC(EpHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocts Bo3ayxa. JlabopaTopHas padora
"Onpenenenrie OTHOCUTEILHOM BIIaXKHOCTH

BO3IyXa"

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

23

Pemenue 3a1a4 Ha onpezeneHue BIaKHOCTU
BO3JlyXa

24

[Tpunnume! paboTHl TEIUIOBBIX JBUTaTEICH.
[TapoBas TypOuHa. JIBuratens BHyTPEHHETO
CropaHus

25

KII[ TermoBoro nurarens. TenaoBbie
JIBUTATEJIH U 3alUTA OKPYKAIOIIEH CpeIbl

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEBpAILeHUs YHEPT U
B TEIIOBBIX IIPOLIECCAX

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"TemmoBrle sBieHnsd. MsMenenne
arperaTHbIX COCTOSIHMM BemiecTna"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa mo teme "TernmoBsie
siBJIeHUSA. VI3MeHeHne arperaTHbIX COCTOSTHUI
BemiecTna"

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

29

DnekTpusanus Tei. [[Ba poaa
ANEKTPUYECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DiekTpusaius Tein
WHJYKIUEN U IPU CONTPUKOCHOBEHUHU"

31

B3aumonelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bubnmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG TI0JIC. HaHpﬂ)I(eHHOCTL
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX nojeu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenn QJICKTPUYCCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue atoma

34 [IpoBOJHUKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs NIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuotexa [JOK
BIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKui TOK, YCIOBUS €ro
36 cymeciBOBaHHs[. HCTZ‘IHI/IKI/I bubmioreia LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JlecTBUS 2IEKTPUUYECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JleiicTBre
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JUBIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METaJLIaX, AKUJIKOCTSIX bubnuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Henb 1 €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora 05 bubnuoreka [IOK
"M3mepeHue u peryaupoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabT™merp.
42 Jlaboparopnas pabota "3mepenue u 0.5 bubamorexa [IOK
h https://m.edsoo.ru/ff0a9el14
pErylnupoBaHUE HAMPSHKCHUS
43 ConpoTuBieHHE IPOBOAHUKA. Y I€TbHOE bubnuoreka [IOK
COIIPOTHUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnuoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIA1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOr0 CeYeHusl U MaTepuana”
45 3aBUCUMOCTb CHJIbI TOKA OT HAIPSKEHUSI. bubnmnoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3axon Oma Juisl yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHas padota "Hccrnenoanue
3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bu6moreka [IOK

46 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pesucrope”
47 [locnenoBarenpHOE U MapauIEIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopnas padota "l[IpoBepka npasuiia
48 CJI0KEHUS HANIPSHKEHUN MpH bubnuotexa [JOK
MOCJIETOBATEIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTST CEIJ'IBI I;OKa Ir)IpI/I napanJP;enLiOM ’ brbmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMmeHeHue 3akoHa Oma bubnuoreka [IOK
JUISl Pa3JIMYHOTO COECTMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH [xxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
52 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [IOK
paboThI U MOITHOCTH IEKTPUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKre enu U NoTpeOuTenn
53 ANIeKTpUYecKoii sHepruu B ObITy. KopoTkoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka Kk KOHTPOJILHOM paboTe Mo Teme
54 "OnexTpuueckue 3apsabl. 3apsyKEHHBIE Tella bubnuorexa [IOK
" uXx B3aumogercTBus. I1ocToSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTtponeHast pabora o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DreKTpuUecKue 3apsiibl. 3apsHKEHHbBIE Tesa
H uX B3aumoacucTsus. I1ocTOSHHBIN
ANEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIE MAarHUTHI, X B3aUMOJICHCTBHE
57 VYpoxk-uccnenosanue "M3ydenue nonaen 1 bubnuorexa [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJie. MarHuTHOE T0J1e 3eMITH U bu6moteka [IOK
€ro 3HaUCHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarautHoe nosue
bu6moreka [{OK
59 ANEKTPUIECKOTO TOKa MarHuTHOE ToJie
https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne >eKTPOMArHiuTOB B TEXHUKE.
" . bubnuoreka [IOK
60 JlabGopaTtopHnas pabota "M3yuenue neicTBUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJISi Ha POBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa [JOK
" ' https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHctpyupoBanue u
u3ydeHue paboThl AeKTpoBUraTens"
62 OmnbiTel @apasest. 3aKOH JIEKTPOMAarHUTHOM
nHaykuuu. [Ipasuno Jlenna
DnektporeHeparop. CocoObl NOTyYeHUS
63 ANEKTPUYECKOM SHEPTUU. DIEKTPOCTAHIINH
Ha BO300HOBIIIEMBIX HCTOUYHUKAX YHEPTUU
64 [ToaroToBka K KOHTPOJIBHON pabOTE MO TEME
"DNeKTpUYecKre U MarHUTHBIE sSIBJICHUSA"
65 KonTtponpHast pabota o teme bubnuorexa [IOK

"DJIeKTpUUECKHEe U MATHUTHBIE SIBIIEHUA"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuoreka [IOK
teme "TeruoBble siBiIeHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "[locTosiHHBIN neKTpuyeckuii Tok" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teMe "MarauTHbie sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5



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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoasubie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMOIMHEHHOE IBIDKEHIIE 1 bubmmorexa ITOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHHUE. 1
CpenHss 1 MTHOBEHHAsl CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JNBUKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO ABIKeHUA. ['paduk 1
CKOPOCTH
JlaGoparopnas padora "OnpeaeneHue
7 CKO peHI/I;ll3 Ten;) pu aBHOpCKO €HHOM 1 1 bubamorexa [IOK
yORop pup . yOrOp " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TUIOCKOCTH
8 CobOoauoe nanenue teir. OnbeIte! [ anuaes 1
PaBHOMEpPHOE NBUXKEHUE IO OKPYKHOCTH.
9 Ilepuon 11:1) yacToTa oOpaleHust pj}_][)lfcheﬁHaﬂ U 1 bubmorexa ITOK
3 P ' https://m.edsoo.ru/ff0ael76
yIa0Basi CKOPOCTH
10 LleHTpocTpeMHUTENBHOE YCKOPEHUE 1
11 Ilepsrlii 3akoH HetoToHa. BekTop cuibl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerloToHa. bubnuoreka [IOK
PaBHoOnelicTBYIOIIAA crila https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos://m.e dso:)_.[ru /£026982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyrocti. 3akoH I'yka https://m.edSO(I)_.I ru/ff0aeca?
16 Pemenue 3agau no teme «Cuiia ynpyroctu
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cina Tpetis https:// m.edsoé.I ru/ff0af738
19 Pemenne 3amau o reme «Cuia TpeHUS Et?[?sﬂll;lr?:;sigr(jllif 0afa26
20 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [IOK
ko3¢ duIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agad mo treme "3axoHsl HproToHA. bu6mmoreka [IOK
Cuna ynpyrocru. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnuoreka [IOK
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpYr
23 rpaBUTAMOHHOTO IeHTpa (ComHevyHast
cucrema). ['amaktuku"
24 Pemenue 3agau no reme "Cumna TSHKECTH U bubmuorexa [JOK
3aKOH BCEMHUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueckas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuasbHON TOUKHU.
AOcomoTHO TBEp0€E Teno. PaBHOBECcHe

bu6mmoreka [{OK

26
TBEPJOTO TENA € 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmeHT cunsl. LlenTp Tsxectn
28 Pemenue 3amau o reme "MOMEHT CHUJTBI. bubnuotexa [JOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJIBHON paboTe MO TEME
29 "MexaHH4eCcKOe IBUKEHIE bubmorexa ITOK
y | ' https://m.edsoo.ru/ff0b0408
B3aumonerictBue Ten
KonTponbHas pabora o teme
30 "MexaHn4yeckoe IBUKEHUE bubmioreia LIOK
N 8 | ' https://m.edso0.ru/ff0b06ec
BsauMmonelicTBue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COXpaHEHUs UMITyJIbCca. YIIPYroe u bubamorexa [IOK
P M o Py https://m.edsoo.ru/ffOb07fa
HEeYyIpyroe B3auMoIeHCTBUE
32 Pemenue 3agad no teme "3akoH COXpaHEHUS bubnuoreka [IOK
umnyiabca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHius "PeakTuBHOE TBUKECHHE
B MPUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexanuyeckasi paboTa ¥ MOILTHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa «OnpeneneHue
36 palbOoTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHXKCHHUU TECJIA 110 I‘OpH3OHT8.J'ILHOfI
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IOBCPXHOCTU»

Cas13b 3Hepruu u padbotsl. [loreHunanbHas

37
SHEprus
Kunernueckas sneprus. Teopema o bubnuoreka [IOK
38 N
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas paborta «3ydyeHne 3akoHa bubnuotexa [JOK
COXpaHEHUS SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTHKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
KoJsiebanusa. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii U IPYKUHHBIA MasSTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOAA
44 KoJIe0aHM OT )KECTKOCTH I WHBI ¥ MacCChl bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue 3HEPruy IPU MEXaHUIECKUX
KOJIEOaHUAX
JlaboparopHas paborta «Ompeneiieaue
46 qaCToI;LI Hpne I/]Ii) a Kone6ai1/n71 ol WUHHOT'O bubmorexa I1OK
pHoA Py https://m.edsoo.ru/ffOblaec
MasTHUKA»
JlaboparopHas padora «[IpoBepka
47 He3aBII)/Ic1/11\IZOCTI/Ipne HoJa Il;)OJIeé)aHI/Iﬁ rpy3a bubmnorexa IIOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl TPy3a»
Mexannueckue BoJIHEL. CBOMCTBA
48 MeXaHU4YeCKUX BOIH. [IpogoabHbIe U bubmorexa IIOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepeHus "MexaHnuecKre BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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B TBEpIoM Teite. CelicMuieckue BOJTHbBI"

50 3Byk. Pactipoctpanenue u oTpakeHue 3Byka
YK YK
51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
53 VYpoxk-koHpepenius "YabTpa3sByK U bubnuotexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToarotoBka K KOHTPOJILHON paboTe MO TEME
o4 "3akoHbI coXpaHeHus. MexaHuueckue bubmioreia OK
" https://m.edsoo0.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTtponbHas padoTa o Teme "3aKkoHbI
55 COXpaHeHHUs. MexaHnJecKHne KojeOaHus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionp30Banue bubnuoreka [IOK
3JIEKTPOMAarHUTHBIX BOJIH JIJIi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpoxk-uccnenoBanue "N3yueHne CBOUCTB
¥ bubmuorexa [JOK
59 AIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
50 Pemenue 3aa4 Ha onpeeneHue 4YacTOTHI U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DNeKTpOMarHuTHasi IpUpoaa CBETa. bubnmnoreka [IOK

CxkopocTtb cBeTa. BonHOBBIE CBOMICTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
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Hcrounuku ceera. [IpsmonuneitHoe

bubmuorexa [JOK

62 acmpocTpanenue cpera. 3arMenus CoHIa U
pactipoctp t https://m.edsoo.ru/ff0b3658
JlyHsl
3aKoH OTpaxxeHUs cBeTa. 3epKana. Pemenue
63 3a/1a4 Ha IPUMEHCHHUE 3aKOHA OTPAKCHHUS bubmorexa IIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnuoreka [IOK
64
CBETa https://m.edsoo.ru/ff0b3aea
[TotHOE BHYTpEHHEE OTPaKCHHUE CBETA.
65 I/IcnonbzoBZEI)/Ie nonHorI:) BHYTPEHHETO bubamorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaXXCHHSI B ONITHYECKUX CBETOBOIaX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yrJia MaJIeHus1 Ha TpaHuIle "BO3IyX-
crexio""
Ypoxk-koupepennus "Vcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETr0 OTPaKEHUSL:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3B"
bub. e OK
68 JIuu3el. OnTHYecKas cujia JIMH3BI nosmoreka L
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoenne n3o0pakeHUH B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHag pabora "OmnpeneneHue
70 ¢box Ic)Horl(j aCfZ)TOSIHI/IH u OII)ITquCKOﬁ CHJIBI Bubmiorexa LIOK
4 13 " https://m.edsoo.ru/ff0b4206
coOuparorieii TUH3bI
71 Ypok-koHpepenius "OnTuueckue JINH30BbIe bubnmoreka [IOK
npubopsr"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubnuorexa [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "Jledekrsr 3perns. Kak

73 "
COXpaHUTh 3pEHUE
Paznoxenne 6enoro csera B criekTp. ONBITH
74 Hrprotona. CiioxeHue CieKTpaibHbIX [IBETOB. bubmorexa HOK
https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3lioKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO [IBETA MPEIMETOB IIPHU UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 LIBETOBbIE PHILTPHI"
Ypok-npaktukyMm "BosiHOBEIE CBOKICTBA
76 CBETa: TUCIIepCHs, HHTePPEePEHIINS U
mudpakus”
77 OmnbiTer Pesepdopaa u mmaneTapHast MOJIETb bubnuoreka [HIOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater Bopa. Mozens aroma bopa
79 Hcnyckanue v MOriionieHue CBETa aTOMOM. bubmuorexa [JOK
KBantsl. JInHeiuaTbie CEKTPhI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "Habmronenue ciekTpoB bubnuoreka [IOK
ucCnycKaHus" https://m.edsoo.ru/ff0c1550
81 PaagnoakTuBHOCTE U €€ BUIBI Bubmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnmoreka [IOK
MOJICIb https://m.edsoo.ru/ffOc18ac
bubnmuoreka [JOK
83 PannoaxTuBHbIe ipeBparieHus. M30Tombl htts://m.edsoo.ru/ffoclald
84 Pemrenue 3agau o reme: "PagnoakTuBHbIE bubnuoreka [IOK

npespameHus”

https://m.edsoo.ru/ff0clb4a
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85

IIepuon nonypacnana

VYpox-koupepenuus "PagroakTHBHBIE

bu6mmoreka [IOK

86 U3JIy4yeHUs B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXpPaHEHUs bubnuoreka [IOK
3apsi0BOTO U MAaCCOBOTO YMCEN https://m.edsoo.ru/ffOc1c58

88 DHeprusi CBs3U aTOMHBIX sijiep. CBsi3b MaccChl bubnuorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau o teme " nepueie peakuyun”

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Hctounuku sueprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus " nepHas sHepreTuka.

91 JlefcTBHS paJMOAKTUBHBIX N3JIyY€HHUN HA
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

92 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [HIOK
DJIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KounTponbnas pabora no teme

03 "DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
siBieHUs"

94 [ToBTOpeHme, 0600mIeHNe. JlTabopaTopHbIe bubmuorexa [JOK
paboTsl 1o Kypcy "Bzaumoneiicrsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue Bu6orexa LIOK

95 pacyeTHBIX M KAUECTBEHHBIX 33/1a4 110 TEME
"Temopsie nponeccs” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, 0606menue. Pemenue bubmuoreka [JOK

PACUYCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KII/] TermoBbIX aBUTaTenei"

[ToBTOpenue, o6o0menue. Pemenne

97 ACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10 TEMEC 1 bubmaorexa L[OK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTraHoBOK"

98 [ToBTOpenue, 06061menHue. JlabopaTopHbie 1 1 bubnmoreka [JOK
paboTsl o Kypcy "CBeToBBIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
I1 , 0000 . Pabora ¢

0 OBTOpeHHE, 000 {'I;CHI/IG aboT ) BuGmorexa [OK
TCKCTaAMHU 'l"[O TEMEC AKOHBI COXPAaHCHUS B https://m.edsoo.ru/ff0c2d6a
MCXAaHUKE

100 [ToBTOpenue, 0606meHune. Padota ¢ 1 bubnuoreka [IOK
tekctamu 110 Teme "Konebanus u BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606meHune. Padota ¢ 1 bubnuoreka [IOK
TeKcTamu 1o TeMe "CBETOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600menne. Pabora ¢

102 TekcTaMu 1o Teme "KBaHTOBast 1 siaepHast 1
¢duzuka"

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

» ®usuka, 7 knacc/ [epwimkun A.B., O01ecTBO ¢ orpaHUYeHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AxkuronepHoe o61ecTBo «M3aaTebCTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'opes JI.A. 3anumaTtenbHbIE OMBITHI MO (HU3UKE
Crenanos C.B., CmupuoB C.A. JlaGopaTopHbIii TpakTUKyM 110 ¢usuke. CeMke

A.W. - Hecrannaptaele 3amauu o ¢pusuke (B momoms yuurento) - 2007

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

http://school-collection.edu.ru/catalog/

http://fcior.edu.ru/catalog.page

http://elfiz.ru/

http://class - fizika.narod.ru/index.htm

http://www.fizika.ru/index.php
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