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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTU OOYYaroUIUXcsi M OpPraHU3alUIi0 U3YYCHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
PEIMETOB, TMOCKOJBKY (PH3NYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, OWoyiorued, actpoHoMuerd u (U3NYECKOU
reorpaduell, BHOCHUT BKJAJ B E€CTCCTBCHHOHAydyHYI0 KapTUHY  MHUDA,
IpPEeoCTaBsieT HauboJiee SICHble O00pas3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJBb30BaTh  HAy4dHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa30BaTEIbHbBIE MPOrPAMMBbI, YTBEPXKAEHHONW pElICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABI, PAa3BUTHE WX HHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DHU3HKHU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JagbHeWIleMy 00y4YeHHIO B 3TOM HalpaBJICHUMU.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOJIHATE OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3HKHU, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeZemIo).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTEIb JIeTAeT BEIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHHE
HaOmromaemoro siiaeHus. Onucanue GU3NIEeCKUX SBICHUHN ¢ IIOMOIIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenue 1EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TpUbopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHusl MO MPOBEPKE TUIOTE3bI: JATBHOCTH MOJETA
apuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBACHSIOMIUXCA ~ MOPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

vk wnN

Jlabopamopuvie pabomul u onvimol.



1. OneHka JuaMeTpa aroMa METOAOM psoB (C  HMCHOJIb30BAHUEM

dbotorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenue uHepuMu. 3aKOH WHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia KaKk XapakTepucTUKa B3auMozeicTBus Ten. Cuia ynpyroctd U 3aKoH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS Tela.

2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO JIBHKEHUSI.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.

6. Cllo)keHue CHJI, HAPABICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka To
HAKJIOHHOM IUIOCKOCTH.
3. OmnpexaeneHune MIOTHOCTH TBEPAOTO TEIA.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (jedopmariun)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmartuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocrarnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymIHONW 000oukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEpPHOTO TaBJICHHUS.



JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumeza. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBauueckuut mpecc.

[IposiBineHue nelcTBUS aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIBI OT OOBEMA MOTPYXKEHHOW 4YacTH
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YcioBue 1iaBaHus TeN: IUIABAHHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimul.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH CHJIbL, JEHCTBYIOHNIEH Ha  TEJo,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexaHu3MoB. IIpoctsie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomeul u onvimel.

1. Omnpenenenurie pabOThl CUJIBI TPEHUS MIPU PAaBHOMEPHOM JBUKEHUU Teja

10 TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. W3mepenue KII/] HaKIOHHOM IUIOCKOCTH.

4. M3ydeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUU.
8 KJIACC

o vk wnNPRE
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Paznen 6. TemnoBble siBJIeHMSI.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TCOPUH.

Mopaenu TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHNE CBONCTB ra30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKON TEOPHHU.
CmaunBaHu€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTtpeHnsisi sHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH JHEPTUU:
Terionepeaaya u COBEpIICHUE padoTHI. Bus TeIJIonepeaauun:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonuyecTBo TeminoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOC paBHOBECHE. YpaBHEHHE TeIloBoro OanaHca. [lmaBinenue w
OTBEPJICBAHUE KPUCTALIMYECKUX BEHIECTB. YAEIbHAs TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHIICHUS OT aTMOC(HEpPHOTO
JIaBJICHUSI.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y eJbHas TEIUIOTa CTOPaHuUs.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBbie ABUTATEIN U 3aIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

HaGnronenre OpoyHOBCKOTO ABUKEHUSI.

HaGmonenune nuddysuu.

HaGmronenne ssBiieHni cMauMBaHUs M KAWL PHBIX SIBJICHUM.

Hab0mroienre TenioBoro pacimpeHus Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MECHEHUH 00bEMa W HArpeBaHUU WU

OXJIKJICHUU.

6. IlpaBuia u3MepeHus: TeMIepaTyphbl.

7. Bunsl Tenmonepenayu.

8. OxJTaxxJIeHHE TIPH COBEPIIICHUN PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Mopenu TerIoBBIX JBUTaTEICH.

Jlabopamopusie pabomel u onvimel.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnpITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.

3. OnpITel IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEII.

4. OmpeneneHue NaBICHUS BO3AyXa B OaJTOHE MITIPHUIIA.

A



5. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJIICHUS BO3JyXa OT €ro

00BbEMa U HArPEeBaHUS WM OXJIAXKICHUSI.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejla B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HMccrnenoBanue SIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsi4eu BOJBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HArPEThIM METATUIMUECKUM LIMJIMHAPOM.

10. OnpeneneHre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JiaekTpudecKkue 1 MarHUTHbIC SIBJICHHS.

OnekTpu3auus Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpudeckoe mnoine. Hanpsok€HHOCTh 3nekTpudeckoro mnods. IIpuHuun
CYIEPITO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKkux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia TokKa.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBjieHHE MPOBOJHUKA. YACIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnepmoBarenbHOe W mapauieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCKOoro ToKa. 3akoH JDxoyns—JleHa.
DnexkTpudecKre Ienu U MOTPEOUTENH IEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoaelcTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUE JJIsl KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHOe TIOJE€ JJIEKTPUYECKOro Toka. IIpuMeneHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€fICTBME MArHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnesd. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOM SHEPIHUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

1. DnexkTpuzanus Tedl.



W o N U A WD

N NN NNRRPRPRRRPR R P R R
52 W N R, O WOOOMNOO ULLD WNPR O

25.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpPOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKHN IOCTOSIHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B KUJIKOCTH.

. 'a3oBB11 pa3ps.

. I3MepeHne CuiIbl TOKa aMIIEPMETPOM.

. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH CONpOTUBIICHUN.

. B3anmonencTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH Pa3IeJIECHUs I10JI0COB MarHUTa.
. MonenupoBaHue MarHUTHBIX I10JIEW IIOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1ose Toka. DJIEKTPOMarHur.

. JleicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSIHHOTO TOKA.

. UccrienoBanue sIBICHUS 3JIEKTPOMATrHUTHOW UHAYKIUU.

. OnpiTel @apanes.

. 3aBUCUMOCTh HANpAaBJICHUS HWHIAYKIHOHHOTO TOKAa OT YCIOBUM €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u kW

10.

OneiThl MO HAONIONCHUIO DICKTPU3ANMM Tel WHAYKIWMEH U TpHU
COIPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOMN IIENMU TOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHHUe CUIIbI TOKA.

N3mepeHune U peryJupoBaHue HAIIPSAKEHUS.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHBIJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOITUE 3aBUCHMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIENO0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.



11. OnpenesieHHEe MOIIMHOCTH BJEKTPUUECKOTO TOKAa, BBIAEISEMONW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHUTOB TMpPH KX
00BEIMHEHUU U PA3ICIICHUN.

16. MccnegoBanue 1eMCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIIKE.

18. MI3yueHue AeicTBUS MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u nu3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpoIBUTATENbHOM YCTAHOBKH.

21. OnBITBI 1O HCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM HWHIYKIIUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHHWS] W HAINpaBJICHUS WHIYKIHOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBuwxeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OneITel [ amuies.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHy. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0H HproToHa. Bropou 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUSI CKOJIbKEHUs, CHUJia
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBwxkenue rmiaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpI0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cui TsKECTH, YHpPYrocTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHeprus CxKaTou npyxuHbl. Knunetnueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIHUU.
Jemoncmpayuu.

1.
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8.
9.

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

HaOmronenne MexaHU4ecKoro JIBMKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABMKEHUS OJHOTO WU TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HAaKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenre MexaHW4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHMS Tejla OT MacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHII PH B3aUMOJICHCTBUM TEIL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Ipu B3aUMOICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHue UMIyJibca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM MTPU JBUKEHHUU TEJIA MO I HCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOPEHHs Tejla TMPU PABHOYCKOPEHHOM JIBMXKEHHUH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAa4YaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU TMPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBHKEHUU Tela
M0 TOPU30HTAIHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxaomue — konebanus.  BoeiHyxaeHHole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. CBolcTBa MexXaHWYeCcKuX BOJIH. [IpoposibHbie U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenue kosebaHuil Ten MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojeOaHW MaTeMaTHU4ecKoro
MasiTHUKA.
OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Tepuoja  KoJjeOaHwuit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

DU AW



1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  [IpsMosmHerHOoe
pacnpoctpanenue ceera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. Ilnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.
[Ipenomnenue cBera. 3akOH TMpeloMieHUs cBeTa. [lonHoe BHYTpEHHee
oTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.
Jlmaza. Xom mydeir B JmH3e. OnrTuyeckas cucrema (oToammapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTs U
JaTbHO30PKOCTb.
Paznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.
Jemoncmpayuu.
[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuil CBETOBO/I.
Xop nyue B coOuparoieit JIMH3e.
XoJ JIy4er B paCCEUBAIONIEH JIMH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Monens riia3za.
11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.
12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHUs.
N3yuyenue xapakTepucTuK n300pakeHus mpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTila MPEJIOMIICHUS] CBETOBOTO JIyda OT yIJia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.
[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenune (OKYCHOTO pPacCTOSIHUSI U ONTHUYECKOM CHIIBI cOOMparoiei
JIUH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB NPHU WX HAOIIOJACHUU uepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noraonieHre ceera arToMoM. KBaHTel. JInHeWyaTeie CIIEKTpPHI.

Lo Nk WM R



PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wMopaens aromHoro sapa. W3oronbsl. PanuoaktuBHbIE
npeBpaienus. [lepuoa nmoxypacnaga aTOMHBIX siIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apAI0BOTO M MAacCOBOTO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W HHEpruu. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paguOAKTUBHBIX H3IIYYCHHM HA >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUS] U TTOTJIOLICHHUS.

CrekTpbl pa3IMYHbIX Ta30B.

CnexkTtp Bogopoa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

PaboTa cuérumka HOHU3UPYIONINX U3ITYyUSHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.
ﬂaﬁopamopubw pabomul u onvimaol.

1. HaGnroneHue CruIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YalIlIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BICHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCITIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JTOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIHUU.

o u k wnNpRE



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B JESATEIBHOCTH
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KaueCTB (PM3MUECKOW HAayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HayKd KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHHM, BAXKHEWILIEW COCTaBJISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOrO TOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa pe(ieKCUM, MpPU3HAHUE CBOETr0 NpaBa Ha
OImMUOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH H
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIEe U (PU3UUECKUX
3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHIO IpodeccHii, CBSI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



— OpHEHTalUsd Ha NpUMEHeHHe (U3NYECKUX 3HAHMW AJs pelIeHHs 3a1ad B
o0JacTh OKpY’Karolled cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MO>KHBIX MTOCJIEJICTBHUI JIJIsl OKPY>KaIOIEH CPEeIbl;

e — OCO3HaHHE TJI00aJTbHOTO XapaKTepa HKOJOTMUYECKUX MpoOJieM U MyTed Hux
pelIeHus;

e 8) aganTanMu K M3MEHAIIMMCH YCJIOBHMSAM COLUAIBHON W NPHPOAHOM
cpeabl:

e — IMOTPEeOHOCTP BO B3aWMOJACUCTBUM IIPU BBIIOJIHEHUU HCCIEJOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e — TIOBBIICHHWE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO
TESITENIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIE GOPMYIUPOBATH
UJICH, TIOHSTHS, TUIIOTE3bI O (PU3MUYECKUX 0OBEKTaX U SIBICHUAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
busuKy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTHS B NPHUOOPETEHUH HOBBIX (PUIUIECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BAaHUEM (PU3NICCKUX 3HAHUN;

e — OIICHKAa CBOMX JCHCTBHM C y4E€TOM BIHMSHHUS Ha OKPYKAIOIIYIO Cpemy,

BO3MO’KHBIX IJI00OAJIBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISATHBHbBIC
YHHUBEpCaJIbHBIC yUeOHBIC ICHCTBHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AelcTBUA:

e BBISBIATHL M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JIAHHBIX ¥ HAOIIOJEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

e BBIABJISATh NMPUYUHHO-CJIICACTBEHHBIC CBSI3U TPU U3YYCHUH (PUINUECKUX
SBJICHUN U MPOIECCOB, J€IaTh BBIBOJIBI C UCIIOIb30BAHUEM JIE€YKTUBHBIX



Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bu3HYECKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelieHus y4eOHOH ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITEBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
¢u3nyeCKuit IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUSI U BHIBOJBI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPEJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIBHYIO (OpMYy TPEACTABICHHS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY 00CYX)AaeMON TEMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHWE 3a/ladyd U TOJJEep KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKICHHSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATh PE3yIbTAaThl BBHITIOJTHEHHOTO (DPH3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUU KOHKPETHOW (hU3UYECKOn
poOJIeMBI;

MPUHUMATH 1€ COBMECTHOM JCSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpelensiaTh pojiH, OOCYXIaTh MPOLECChl U
pPE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;



BBITIOJIHSATh CBOIO YacTh pabOThI, IOCTUTrasi KAYECTBEHHOIO pe3yJibTaTa Mo
CBOEMY HAINpPAaBJIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJIeHaMH KOMAaH/IbI;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENLHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHus (GU3NIeCcKux 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJTOPUTM PElIeHHs (PU3UUECKON 3a1auu UK
IUTAHAa HUCCIIEAOBAHUSA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHTHI pEICHUM;
Jies1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYAalluU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATENBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOr0 HUCCIEAOBAHUS WM MPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpA WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3aad UK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty oOyuenus B 7 kjacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckue ¢ XUMHUYECKHUE  SIBJICHMA,
HaAOJI0/IEeHNE, SKCIEPUMEHT, MOJEeINb, TUMOTe3a, €AMHMUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPpHUsS, pPABHOJAEUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;



paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMKCHHUE YAaCTHIl BELIECTBA,
PAaBHOMEPHOE  JBIDKEHUE, HEPAaBHOMEPHOE  JBIDKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBIO
BpallcHUs, Iepenada AaBICHUS TBEPABIMU TelaMH, >XUIKOCTAMHU H
rasamMy, arMoc(epHOe JaBJ€HHME, IUIABaHME TeEJ, IMPEBpaIlCHUs
MEXaHUYECKOM PHEPruM) MO ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpY’)KalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIPUMEPBI IBUKEHUS C PA3JIMYHBIMHA CKOPOCTSMM B KMBOM M HEXUBOU
IIPUPOJE, NEUCTBHE CHUJIbl TPEHUS B IPUPONE U TEXHUKE, BIIHMSHUE
aTMoc(epHOro JaBJICHHS Ha >KUBOM OpraHH3M, IUIaBaHHUE PBIO, pbluard B
TEJIe YeOBEeKa, MPH STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIbB3YS
¢uznyeckue BeIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHASA CKOPOCTh, CUJIA YIPYTOCTH, CWJIA TAKECTH, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KMHETHYECKas M TNOTEHLHAJIbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYEHUss W €IUHULBl (PU3HYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpapyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Yys MpaBUJia CJIOXKEHHS CUJI (BAOJb OJHOW IpsMO), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXaHUYECKOU
HEPruM, NpPU HTOM [aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIIMChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OO0BsCHEHUE n3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCIJIOBHS 33/1a4 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMUTH Pacu€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUEeCKON BEJIUYMHBI,



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
Opeanoyio)keHue  (TMmorTesy),  pasnuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBO/IbI 10 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
duznyeckux CBOMCTB TeN: (dopMynupoBaTh pOBEpsiEMbIE
MPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYA0BaHHUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEpPHO JBIJKYIIETOCS Tejla OT BPEMEHM JABI)KEHUS Teja, CHIIbI
TPEHUSI CKOJILKEHHUS OT BEca Tela, KaueCcTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT ILJIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXKEHHON YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
TUTAaBaHMsSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHWA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYCHHONW 3aBHUCHUMOCTH (U3MUECKHX BEIUYUH B BUJC
NPEIJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOLIAs CWJIa, JEHCTBYyIOIIass  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHU3MOB), CIleAys NpPEJIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P paboTe ¢ 1a00paToOpHbIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS



O CBOMCTBax (pM3MYECKUX SBJICHUN U HEOOXOAUMBIE (PU3UUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHSI 3J0pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JaUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTEepHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJEPKaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIK Y4eOHBIX MCCIEJAOBaHUM, HpPU H3TOM TPaMOTHO HCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIECIOBAHHM pacHpeeNiTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJa4aMH,
CIIETUTh 3a BBHINIOJHEHHEM IUIaHA JCWCTBMIA, aJE€KBAaTHO OIEHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIN:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaAWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaavya (TEeTIonpPOBOAHOCTb, KOHBEKIIUS, W3JIYYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBHE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)



II0 OIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM 4Hclie (pU3ndecKkue SBJICHUS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, uszinydeHue CoaHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBIICHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIC CBOICTBA TeNl U (PU3NUYECKUE SBICHUS, UCIOJIb3YS
bu3nUeckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(UIMEHT TOJE3HOTO JIEHCTBUS TEIIOBOU
MAallliHbI, OTHOCUTEIbHAS BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbBIX BEIUYHMH, O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduKku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa a1 ydacTka Lenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHHMSI DHEpPruHM, MNpPU OTOM [J1aBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSL 33/laud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS1  PEIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoJuMble i €€ pelleHus, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJTy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JTaHHBIMH;



pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpEIIUTh MPU MOMOIIH
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHUE MCCIEHOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOJNIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUS UCCIIE0BaHUs, J€J1aTh BBIBO/IbI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nYecKuX CBOMCTB TeJ (KanWUIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusi TMPU H3IYYEHUH OT I[BETa U3JIydarolled (Morjaomiaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIomEaaM €€ TMOBEPXHOCTH, OJJIEKTPU3ALMSA TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHMTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JIEKTPOJBUIATENSl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBepsieMble MPEATNONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IbI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IOMEPEYHOrO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHONO M MapajUIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBaHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHMKA, paboTra H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII0IaTh MpaBUjia TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1a00paTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIB  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUraTElIb BHYTPEHHETO
CTOpaHUsA, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKUX
LENeil ¢ MOocaeI0BaTENbHBIM U NMapaAJIEbHBIM COETUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHus: 0e30MacHOCTU MPHU OOpallleHHH ¢ MPUOopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY’KaIOILIEH CpeE;

OCYILIECTBISATh MOUCK HMHPOpMAIMU  (PU3UYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYyTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIIEIATH MH(OPMALMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiiaieTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
CONPOBOXK/JIaTh BBICTYIUICHHE IPE3CHTALNEN;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 3@ BBIMOJIHEHUEM IUTaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHHS, Aedopmarius
(ympyrasi, mjacTU4eckas), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1ajdbHO30PKOCTbD,



CHEKTpPbI UCIyCKaHHs U TMOTJOLIEHUs, anb(da, 0eTa- u ramMmma-u3Iy4deHus,
U30TOIIbI, IIEPHAsL YHEPTETHUKA,;

pas3nuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3HUYECKOE SBJICHUE;

pacmo3HaBaThb MPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOIOrMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKUE Jy4d, PaJUOAKTHBHOE H3ITy4YEHUE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOIB3YsI
¢usznyeckue BENUYMHBI (CpeqHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAIbHAs HHEPrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYXKUHBI, KHHETHYECKas SHEPrus, INOJHAas MEXaHW4YecKas »SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPE/bl), TPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH TpapUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBl OTPAKEHUS U



IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IpU SIIEPHBIX pEaKUuusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOIECChl M CBOMCTBA Te€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ OMopod Ha 2—3 U3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3adadd  (OMHUparolIuMecs Ha CcucteMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl PEUICHHs], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh IPAaBHIJIBHOCTh IOPAJIKA
IPOBEJCHUS  HMCCIEJAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsl PHEPTHH, 3aBHUCHMOCTh TEpHOAa KOJeOaHWU TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSAMOJIIMHEHHOE PaCIIpOCTPAHCHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IMpenMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyliOBaHUS, ONHUCHIBATh XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIONb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
najieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO coOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yibTaTam UCCleI0BaHus;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUs! CKOJBKEHUS, MEXaHWdeckas pabdoTa M MOIIHOCThb, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAIM3UPOBATH MOJYICHHBIC PE3YIhTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30IIaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHa), HCMOIB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI [IJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparolIeH JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTH Mpu oOpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpesie;

OCYIICCTBJIATh TOUCK WHpOpMauK (U3NYECKOTO COJICpKaHUSI B
HHuTepHeTe, caMOCTOATENBHO (DOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTPEACIICHNUS TOCTOBEPHOCTH TOJIYYCHHOW MH(POpPMAIIMK HAa OCHOBE
UMEIOIIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUS HA OCHOBE
uH(hOpMaIMU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMUs,
nyOJUYHO MPEJICTABISATh PE3YIbTaThl MPOSKTHON WIIM MCCIIEIOBATEIBCKON
NEeATEeIbHOCTH, TpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmae odpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bubmuoreka [JOK
11 Pusiica - Hayka o mpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO] TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUS] O CTPOEHHH BellleCcTBa
bu6mmoreka [IOK
21 CTpockue setectsa . https://m.eds00.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YACTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmoreka [IOK
3.1 Mexarueckoe npiienue 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepups, macca, I10THOCTS 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bunpt cnn 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

a1 JHaBnenue. llepenaua naBineHus: TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenme KuKocTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.eds00.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3znea 5. Pa6ora u MOIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprus 4 1 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pazoBaTEIbHbIC
padoThI padoThI pecypesl
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
11 CTpocHue 1 CBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIM 27EKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Marsutibie sBICHus 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJICKTPOMATHHTHAS HHYKI 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexamaeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjeKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 5 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJIEHUSA

51 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 bubmiorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO sapa 6 1 Eﬁﬁ%ﬁﬁgﬁﬁ fa1a436
5.3 SnepHble peakuuu 7 1 Egggﬁrﬁ;&%/}imm%es
Hroro no pazueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUST 9 5 bubnnoreka [JOK
Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne fll3y'{ CHHSI :)161? aI; OBATEIBLHBIE
padoThI padoTsI pecypesI
1 ®usuka — HayKa O PUpOJE. 1
SIBnenust npupoabl
2 dusnyecKue SBICHUS 1
3 Ouznyeckue BETUIUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMrneparypsl"”
MeTo/1bI Hay4YHOTO MTO3HAHHUS.
5) OHI/IC'fllHI/Ie q})III/IISI/IquKI/IX SBJICHUH C 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeNIEN
Ypok-uccnenosanue "IIpoepka
6 TUIOTE3bI: JaTbHOCTh MONETA apUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooublie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI
7 )IOII:a?,I)IBaIOHII/Ie JIUCKPETHOE ’ 1 bubmiorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIEeCTBA
8 JIBr>KeHHEe YacTHI] BEIECTBA 1 buGmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1 1
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1



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

OCOOEHHOCTH arperaTHbIX COCTOSIHU
Bobl. O000IIEHNE 110 pa3aeTy

bu6mmoreka [IOK

11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHudeckoe OBMIKEHHUE.
12 PaBHomMmepHOE I/III[{C aBHOMEPHOE Bubmorexa HOK
P p p https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bubmuorexa [JOK
13 Cxopocts. EmHuuet ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacder myTu ¥ BpeMeHH IBUKCHUSA bubmiorexa HOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WNuepruusa. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTB BeniecTBa. Pacuer maccol bubnuorexa [JOK
16 _
1 00beMa Tella 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3agad nmo teme "[LoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuia
ynpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBD)
21 SIBnenne taroreHusa. Cuia TKECTH
CBS3b MEXIY CHJION TSDKECTH U
22 Maccou Tenl:lyBec Tenaa. Penienue bubmioreka LTOK
T, ’ " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cua TSKeCTH
23 Cuia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK

dusznueckue XaPaAKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502



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
https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 41 .
3Meperne cu. Jlanamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TIPSIMOMA. BH6J_IHOTeKa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

27 Pemenune 3amad mo Teme
"PaBHOelicTBYIOIIAs CHIT"

28 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «H3yueHue
3aBUCHMOCTH CHJIBI TPCHHS

29 CKOJIB)KCHHS OT CUJIbI TaBJICHUS U EH6J_IHOTeKa LOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOITIUXCS
TTOBEPXHOCTEH

30 Pemrenue 3amau Ha onpeeacHue
PaBHOJACHCTBYIONIEH CUIIbI
Pemenne 3amad mo Temam: «Bec

31 tenay, «I'papudeckoe n3odbpaxeHue bubnnorexka [JOK
cuny, «Cunbsly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas pabota mo Temam:
«MexaHudeckoe JBHKEeHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300pakeHNE CUI»,
«CHbi»

33 Hasnenue. CriocoObl yMEHBITICHUS 1 bubnmnoreka [JOK
YBEJINYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JIaBJIEHUS Ta3a oT 00bEMa, bubamorexa LIOK

TeMIepaTypbl

https://m.edsoo.ru/ff0a2376



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

[Tepenava naBneHus TBEPIALIMHU

35 TeJaMU, )KUJIKOCTSIMHU U Ta3aMu bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B )KUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
YKUJIKOCTH U Tra3e. 3akoH [lackansi» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorera [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKMIKOCTHBIN HACOC
a1 ATmocdepa 3eMi U IPUYXHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHuUS. bubnuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 s or smcon na yposten Bumorexa LIOK
A Ayp https://m.edsoo.ru/ff0a2fc4
MOpsT
Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
45 :
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgaud no reme "
46 "
ATMochepHOe 1aBiIeHHE
e o LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pva60Ta «OmnpeneneHune Bubmorexa [OK
48 BBITAJIKMBAIOIICH CHUJIBI,

JIEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE

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

B XKNJIKOCTB»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00bEMa MOTrpyKEHHOMN 1 https://m.edsoo.ru/ff0a3514

B JKUJKOCTb YacTH TeJla»
bubmuorexa [JOK

S0 Inasanue Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota

51 "KoHcTpynpoBaHue apeomerpa win 1
KOHCTPYHPOBAHUE JIOAKH U
ompeseraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3amau no remam: «llnaBanue

50 cynoB. BoznyxomnnaBanue», bu6mmoreka [IOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B)»

KoHntposbHas paboTta mo teme

53 «/laBreHue TBEpIBIX TEN, JKUIKOCTEH

1 Ta30B)»
bu6nmoreka [JOK

>4 Mexameckas padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MonmxocTs. EquHuIE MoIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI MPH 1
Mo IBEME 10 JiecTHUIlE"

57 [Ipocteie Mexanu3Mmsbl. Poryar.

PaBHOBecHE cui Ha priyare
Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubmuoreka [IOK
«HMccrnenoBanne ycioOBHI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemtenue 3amau mo tremMe «Y CI0BUS bubmiorexa LTOK

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

PaBHOBECCHUSA pblyara»

60

61

Koaddumnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/ naknonHo
IJIOCKOCTH

Pemrenne 3agay mo teme "Padora,
motHocTh, KITI"

0.5

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

62

Mexanndeckast OHEpPIus.
Kunernueckas u NOoTCHIMaJIbHaA
OQHCPI'ua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpeIETICHHE
W3MEHEHMS KHHETUYECKOU 1
IIOTEHIMAJIbHON SHEPTUH IIPH
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOH
miockoctu"

KonTponbHas padota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

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

66

67

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o TeMme "MexaHuueckoe aBmKeHue"

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

Pesepubiit ypok. Pabora ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe



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 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
T
/i eMa ypoka Beero KOﬁHTpOJ]LHLIe HpﬁaKTI/I‘IGCKI/Ie WiyueHHs  0GpAzOBATENbHBIE
padoThbI padoThI pecypesl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U MX OgbITﬁbIe 1 buGmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEpIOTO, )KUAKOTO U bubnnoreka [JOK
3 . 1 .
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA Ha OCHOBE TOJIOKCHU I
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
5) Kpucrannmuueckue u amopdHbIe TeIa 1 bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpPaTyphI CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buet Tennonepenaun 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
p (epenn p N bubmuorexa [JOK
11 WCTIOTH30BaHUE TETIJIOBBIX CBONCTB 1 1

BCIICCTB U MATCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



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
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEILNIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koau4decTBa TEILIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIJICIISIEMOTO UM MPU OXJIAKICHUN
Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK

16 ~ " .
YAEIbHON TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTHYECKUX 1[T)gn VYnenpHas bubmnorexa LIOK

b e https://m.edsoo.ru/ff0a71d2

TeIJIOTa TUIaBIeHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temnora
napooOpazoBaHMsl U KOHJCHCALIUH. bubnnorexka [JOK

21 .
3aBUCUMOCTh TEMIIEpATyphbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOoc(epHOTO TaBICHHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas

22 abora "On GHSJIY:HI/IG P bubmorexa LIOK
p p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BJIaXXHOCTH BO3/1yXa

23 Pemrenue 3anau Ha onpeneneHue

BJIQ)KHOCTH BO3JyXa



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
https://m.edsoo.ru/ff0a7628

24

[MpuHIHMITBL paOOThI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTellb BHYTPEHHETO CrOpaHHs

25

KIIJI TenmoBoro aBurares.
TermtoBele ABUTATENN U 3aIUATA

OKpY>Karolel cpe/ibl

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

26

27

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIIOBBIX MpoIleccax

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BelgecTna"

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

28

KoHntposbHas paboTta mo teme
"TerutoBble gBieHUA. I3MeHeHnE
arperatHbIX COCTOSIHUI BemecTna'

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

29

Onektpuzanus Ten. [[Ba pona
JIEKTPHUYECKUX 3aPsIJIOB

30

VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ UHAYKIUEN U TIPH
COMPUKOCHOBEHUH"

31

32

BiaumopeiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIeKTPUYECKOro
nosist. [IpuHnmn cynepno3unuu
AIEKTPUUYECKUX MOJIEeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anexTpuueckux 3apsioB.
OneMeHTapHbIi 3apsaa. CTpoeHne
aToMa

34

[IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH
COXpaHEHUs IIEKTPUYECKOr0 3apsiaa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4d Ha IIPUMCHCHUC

bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0a8ef6

CBOMCTB OJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

DIIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymiectBoBanus. IcTOUHUKH bubmnorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUUYECKOTO TOKA bubmnorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1
U JTUAJICKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAJLJIaX, bubnnoreka [JOK
JKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
JacTH
Cuna toxka. JlabopaTopHas padora
41 "U3mepeHue u eI; J'II/Ip 0Bagne CHJIBI 0.5 bubmmorexa LIOK
b peryHp ' https://m.edso0.ru/ff0a8bds
TOKa
DNEKTPUUECKOE HATIPSKECHHE.
BoasT™merp. JIaboparopnas padota bubnunoreka [JOK
42 " 0.5 _
N3mepenue u peryaupoBanue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
43 CornpoTHBiIeHHE TPOBOTHUKA. bubnmnorexa [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS bubnmnoreka [JOK
44 1 .
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeueHus: U marepuana”
3aBUCHUMOCTB CHITBI TOKA OT
45 HanpsbkeHus. 3akoH OMa JIs ydacTka bubmorexa LIOK
p ’ YA https://m.edsoo.ru/ff0aad4a
(007
JlabopaTopHas pabota
" PatopHat b bubnuotexa [JOK
46 UccnenosaHune 3aBUCUMOCTHU CUJIBI 1

TOKa, UIYIIEro Yyepe3 pe3nucTop, OT

https://m.edsoo.ru/ff0aa04e



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
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napajjiCJIbHOC

47
COCIMHECHHS TIPOBOTHUKOB
JlabGopaTtopHas padora "IIpoBepka
48 MpaBUJIa CIOKEHHS HAIPSKEHUN TPU bubnnoreka [HOK
MOCE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas padota "IIpoBepka
IpaBuJIa Uil CWIbI TOKA IIPU bubnuorexa [JOK
49 _
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemrenne 3a1a4 Ha MpUMeEHEHNE
50 3aKOHa OMaJ1 TIs a3JII)I/I‘IHOFO Bubmzorexa LIOK
JULA P https://m.edsoo.ru/ffO0aaf8a
COCJIMHECHHMS TIPOBOHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneneHue
52 a60TpI)1 u I;/10 I-I;)OCTI/I SHCKTpI/IIILICCKOFO Bubmzorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
ONeKTpUYECKUE LEMHN U TOTPEOUTENHN
53 DIIEKT pPI‘-IGCKOf/i ;e TUH B 61:]:;IT Bubmzorexa LIOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanune
[ToaroroBka Kk KOHTPOIBHOM paboTe
o TeMe "DIEeKTpUYECKHE 3apsIbl.
54 3apsoKeHHBIE TCJI'I)a U UX - Bubmioreka IJOK
p N o https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. I1ocToOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHeKTpUUecKHe 3apsiIbl.
P DAL bu6mmoreka [IOK
55 3apsKEHHBIE TeJla U UX

B3auMoAecTBUsA. [10CTOSTHHBIN
NIEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abea8



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
https://m.edsoo.ru/ff0abea8

56

57

ITocTostHHEIE MATHUTEI, X
B3aUMO/JICTICTBHE
VYpok-uccnenonanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoOe 1ojie. MarHuTHOE I10JIE
3eMiId U €ro 3HaUYE€HHE JUIS JKU3HU Ha
3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUYECKOT0 Toka MaruutHoe
T10JIe KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
TIOJIs1 Ha MPOBOAHUK C TOKOM"

DNeKTpOBUTATENb TOCTOSHHOTO
ToKa. Mcnons3oBanue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI eKkTpoaBurarens"”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onexrporereparop. CrocoOsl
MOJTYYCHHUS DIIEKTPHUECKONW IHEPTUH.
DJNeKTpoCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEepIrun

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIIeKTpUUECKe U
MarHuTHbLIE IBICHUS"

65

KonrtponbHas paborta no Teme

bu6mmoreka [JOK



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

"DNeKTpUYeCcKue U MarHUTHBIE
SIBJICHUS"

66 PesepHslil ypok. Pabora ¢ Tekctamu
o teme "TermnoBele sBaeHus"

https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

PesepBHbIil ypok. Pabora ¢ Tekctamu
67 o TeMe "[locTostHHBII
AJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68 PesepBHbIii ypok. Pabora ¢ TekcTamu
1o Teme "MarHuTHbIe siBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



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

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbIe
n/n Tema ypoka Bcero Konrponbnere | IIpakrdeckue fll3y‘leﬂl/lﬂ :)lﬁlc)l;l;oBaTeanue
padoThI padoThI pecypest

1 MexaHnndeckoe JBHKEHUE. 1
MartepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NIIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nekenue. CpeHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpsamosinHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSsI Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

8 CBoOoauoe nagenne teia. ObITH 1
lanunes
PaBHOMEpPHOE IBUKEHUE 11O

9 okpykHocTH. Ilepron u yacrora 1 bu6muoreka [JOK
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{leHTpOCTpPEMUTENBHOE YCKOPEHHE 1

11 Ilepssiii 3akoH HetoToHa. BekTop 1 bubmuoteka [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

CHJIBI
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3ak0HOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
17 .
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cia Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
Kod(ppurmenTa TpeHus: CKOIbKEeHUs " https://m.edsoo.ru/ff0af8be
n | o S Busmorea 10K
" yupyr ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
| ST e Busmorea 101
' p A https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepenmus "JIBmkeHue Ten
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conueunas cucrema). ['anmaktuxu"
e | e e oo o B 10K
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IlepBast kocMHUECKasi CKOPOCTb. bubmuoteka [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

PaBHOBeCcHE MaTepruabHOM TOUKH.
AOGCoOTHO TBEPOE TEIIO.

bub6nmoreka [IOK

26 PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS
27 MowmeHnT cuibl. LleHTp TsokecTn
8 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
I1 i pab
o | Ao et potore B 10K
. ,,H ’ https://m.edsoo.ru/ff0b0408
BiaumoneiictBue ten
KonTponbhas padota no teme
30 "MiigHiz}écfcge I[BIDI;HI:G:M Bubmiorexa LIOK
N " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
14 c tena. U cc . 3aKo
31 col\;[(HZJI;I;H;ﬂHHMH I\J/IIIIiZZBYnHHHoe I/IK ’ buGnuorexa LIOK
P YaIbea. 2 TPyT https://m.edso0.ru/ff0b07fa
HEYNpPYroe B3auMOJCICTBHE
30 Pemenue 3agau mo teme "3akoH bu6nmorexa LIOK
COXPAHEHHUs UMIyJbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka IIOK
34 Mexanuyeckas paboTa U MOIIHOCTb https://m.edsoo.ru/f0h0as4
35 PaboTa crutbl TSKECTH, CHITBI bubmmoreka IIOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «Ornpezaenenne
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBH)KCHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToTennuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubmuoteka [IOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KHHETHYCCKOM OHEPIun

https://m.edsoo.ru/ffOb0c32

3akoH COXpPaHCHUA DOHCPI'UU B

39
MEXaHHUKE
Jlaboparopnas pabota «3yueHue bubnmnoreka HOK
40 .
3aKOHA COXPAHEHUS YHEPTHUN» https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubmmoreka [JOK
Brinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuii ¥ Npy>KUHHBIA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 Hep noja KOer6aHI/II7I OT JKECTKOCTH buGnuorexa LIOK
P https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»
45 [IpeBparenue sHepruu Npu
MEXaHHYECKUX KOJICOAHMSIX
Jlaboparopuas pabota «OnpeneneHue
46 LIaCTOI’)l“BI Hpne IfO a Kone6aI:1HIII71 bubmmorexa LHOK
pHO https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasiTHUKa)
Jlaboparopnast paborta «I[IpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi bubmuorteka [IOK
47 .
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA
48 MexaHn4YecKux BosH. [IponoiabHbIe u bubmmorexa [IOK
- oA https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIE BOJTHBI
VYpok-koHpepenuus "Mexannyeckue
49 BOJIHBI B TBEPJOM TEJIE.
CeiicMuuecKre BOJIHbBI"
50 3ByK. PactipocTpanenue u oTpakeHue
3BYKa
51 VYpoxk-uccienoanue "Habmonenue



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
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 >
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepeHus "YnbpTpa3ByK u bubmmoreka [JOK
nH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboOTeE 1O

54 TeMe "3aKOHBI COXPAHCHHS. ]r?tptllgsj?lpllr?feeé(;é_[r(jllifObZSfO
Mexanuueckre KoeOaHus ¥ BOJTHBI" — '
KonTponbhas padota no teme

55 "3akoHbI coxpaHeHusl. MexaHnuueckue
KoJieOaHus U BOJIHBI"

56 DNeKTpOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana

58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne

59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C BH@HOTeKa HOK
MOMOIIbI0 MOOUIILHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3aa4 Ha onpeseneHue

60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.

61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA BH@HOTeKa HOK
cBeTa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

62 pacmpocTpaHeHue cBeTa. 3aTMEHUS BH@HOTeKa HOK
Conmna u JlyHbI https://m.edsoo.ru/ff0b3658

63 3aKOH OTpaKeHUS CBeTa. 3epKaja. bu6mmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenne 3a1a4 Ha IPUMEHCHUC
3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3aKkoH

https://m.edsoo.ru/ffOb38c4

bub6nmoreka [IOK

64 MPETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Vcnonp30BaHue MOJIHOTO BHYTPEHHETO ﬁgg?E%ngs%ggﬁfObSCSC
OTpPaXKEHUS B ONTHYECKHUX CBETOBOAAX T '
JlabGopaTopHas padora "VccienoBanue

66 3aBHCUMOCTH yTJIa MPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia maJieHus Ha
rpanune "Bo3ayx-crexsno""

Ypok-koHpepernus "Vicnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o0pakeHUi B TMH3AX BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue

70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM BH@?HOTeKa HOK
Y S p— https://m.edsoo.ru/ff0b4206

71 Ypok-koupepenius "OnTudyeckue bubmuoreka [JOK
JIMH30BbIe MpUOOpHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue BH@?HOTGKa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenuus "JlehexTo
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OnsiTel HetoToHa. CoxeHnue bu6muoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaGopaTopnas pabdora "OnbIT O bubmuoteka [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Pa3IoKEeHUIO OEIOro CBETa B CIIEKTP U
BOCTIPHSATHIO LIBETA MIPEIMETOB IPU MX
HaOJII0/ICHUH Yepe3 IIBETOBbIC
¢buibTpor"

VYpok-nipaktukym "BonHoBbie

https://m.edsoo.ru/ffOcOe2a

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepeHys u audpaxmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
nu
79 arowow. Kaasrer, Nlnmcivuarae Bu6morera LIOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habnrogenue bubanoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTB U €€ BHIBI bubmnorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHOro sipa. Hykinonnas bubnnorexa [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka [HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo Teme: bubnmnorexa LIOK
"PanuoaktuBHBIE NpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
- HP
w | Lloemmen T B 10K
yi " PHPOJIC, MEHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
A .
87 conpaenin saprionoro s Maccosoro buGmiorera LIOK
P P https://m.edsoo.ru/ff0c1c58
qUCe
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenue 3agaud no reme "AnepHoie

89 i
peakuuu
90 Peakuuu cuHTes3a u nenenus saep. bubnmnoreka HOK
Uctounuku sHeprun CosiHIa v 3BE31 https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "SAnepHas
91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"
[ToaroroBka K KOHTPOJIBHOU paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBeHus"
KounTponbnas pabora no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbic siBeHms"
IToBTOpEeHue, 0600IICHHE.
94 Jlabo ETO HBIC a6H(-)[TI)I 0 KypcC buGnuorexa LIOK
" paTop N P " ypey https://m.edsoo.ru/ff0c245a
BaumoneiictBue Ten
[ToBTOpenue, o6o6mcHNe. Pemenue
95 acquII){mx u Ka‘IeCHl-“[BeHHBIX 3a/1a4 1mo bubmmorexa [IOK
p o " A https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, o6o6mcHNe. Pemenue
p n bubnmnorexa LIOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 ]
o on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEIICH
[ToBTOpenue, o6o6mcHNe. Pemenue
97 acquII){Hx u KaquHl—“[BeHHBIX 3aJ1a4 1o bubmnorexa [JOK
p " Jf https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexkTpoycTaHOBOK
[ToBTOpenue, 0000IICHNE.
98 Jlabo ETO HBIC a6LgTI)I 0 KypcC bubmnorexa [IOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SBIICHUS
99 [ToBTOpenue, o6o6menue. Pabota ¢ bubmorexa TIOK

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

101

102

TEKCTaMH I10 TeME "3aKOHBI
COXPAHEHHUs B MEXaHUKe"

[ToBTropenue, o6o0menue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJTHEI"

[ToBTropenue, o6o0menue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
sABJIeHUS"

[ToBTropenue, o6o0menue. Pabora ¢
TekcTtaMmu 1o TeMe "KBaHToBas u
snepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2e82

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiectBo «M31aTebcTBO
«IIpocBemienue»

» Guzuka, 9 knacc/ [epsimkun A.B., I'ytHuk E.M., O611ecTBO ¢ orpaHuyYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., AkunonepHoe obuiectBo «M3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Camonenko 0. A. Yuutento pusuku o pazBuBaroiiemM o0pa3oBaHUU

®enoposa HO.B. u ap. JlTabopaTopHbIil NPakKTUKYM 1O (PU3MKE C MPUMEHEHUEM
nu(ppoBbIX JabopaTopuil : paboyas TeTpaab A 7—9 KiaccoB

®enopona HO.B. u np. JlabopaTopHbIil IpakTUKYM IO (PU3KKE C MPUMEHEHUEM
udpoBeIX JabopaTopuit. Kuura asns yaurens

CaxoBuyu A.JI. u np. Kpatkuii cripaBouHuk 1o gusuke. 7—11 kmaccel
HantomenkoB B.C. TexHO0rus pa3HOYpOBHEBOrO 00yUeHUs PU3UKE IS
CEJIBCKOM MIKOJIBL: 7-9 Ki1acchl

Hukutun A.B. u 1p. KomnerorepHoe MoienrpoBaHue PU3NUECKUX MTPOLIECCOB
Npanos b.H. CoBpemenHas ¢u3uka B HIKoie

Mapon A.E.,Mapon E.A., [To3otickuii C.B. COOpHHK BOITPOCOB U 3a]1a4

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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