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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTaBICHHBIX 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
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS M OPraHu3alui0 H3yYCHHS
bu3MKN Ha AEATeTbHOCTHOM OcHOBEe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJICPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®uzrka SBISIETCS  CHUCTEMOOOPA3yIOIMMM JUIsi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, actpoHomMued u ¢GU3NIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
NpPEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAHU, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e HHTEPOpPETUPOBATH  JIaHHBIE W UCIIOJb30BaTh  HAy4dHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYE€HHS BBHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit dexaepanuu, peaU3yrOUIUX
OCHOBHBIE  00111€00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPXKAEHHOW pelICHUEM
Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne ITIK-4BH).



Hean usyyenus pusuku:

npuoOpeTeHrne HMHTEepeca M CTPEeMJICHHsI OOy4Jalolmuxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie MIO3HAHUS U (DOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHHE TPEICTABICHUNA O POJIM (U3UKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUIO B STOM HaIlpaBJICHUH.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

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

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TNPOCTEUIIUX PAcCUYETHBIX 3amad ¢
WCITOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU, aHATHU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeIo).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHBIA XapaKkTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
71a00paTOpHBIX pPabOT M ONBITOB C YYETOM MHIMBUAYaJIbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHMM, MpenIaraéMblX B pamKax
OCHOBHOT'0 FOCYAapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.

[Ipu mpoBeaeHun 1a0OPaTOPHBIX pabOT, a Tak XK€ JAEMOHCTPALMOHHBIX
HKCIIEPUMEHTOB, O0O3HAUYEHHBIX acTepuckoM (*), MCHoJb3yeTcs MaTepHalbHO-
TexHudyeckas  0Oaza  llenTtpa  oOpa3oBaHus  €CTECTBEHHO-HAYYHOU W



TEXHOJIOTHYECKOl HampaiieHHOCTH ''"Touka pocra': nudposas jsadoparopus
Releon ¢ mudpoBeiMu naTYMKaMu U KOMIUIEKTBI COIMYTCTBYIOIIMX 3JIEMEHTOB IS
OTIBITOB [0 MEXaHUKE, MOJIEKYJISPHON (PU3HKE, dTEKTPOAUHAMUKE U ONTHKE



COAEPKAHUE OBYUEHUSA
7 KIIACC

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

@dusnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyeckue
npubopsl. [lorpentHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢w3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TIPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaemMoro sipiieHus. Onucanne GU3NIeCKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPoLeypa MPIMbIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenue EHbI ISJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEpMOMETpa U
JATYHKA TEMIICPATYPHI.

6. IIpoBeneHue uccrnemoBaHus MO MNPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
apuka, MymeHHOTr0 TOpPU30HTAILHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIEe CBeI€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JTIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrkenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrneM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HabGmiomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.
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1. OneHka JuaMeTpa aroMa METOAOM psoB (C  HMCHOJIb30BAHUEM

dboTtorpaduii).

2. OMBITHI 110 HAGIIOCHHIO TEILIOBOTO PACIIHPEHHS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepUUU. 3aKOH HMHEpUUHU. B3aumopaeicTBHe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 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 IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMYeCcKOro IBMXKCHHS Tela.™

2. HM3mepenune CKOpoCTH IPSMOJIMHENHOTO JBIDKCHUS.

3. HaOmronenue siBneHus HHEPLUU.

4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. OmpeneneHnre CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.
OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshKeHUs (aedopmarinn)
TIPYXKHHBI OT TIPHIOKCHHON CHITBI .

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3aymHOW obosouku 3emau. Omnbit Toppuuemnu. M3mepenue armocdepHOro



JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTrPYKEHHOW YaCTH
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue mu1aBaHus TeJ: IUIABAaHUE WIM NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJKMBAKOUIEH  CHJIBI, JEHCTBYIOLIEH Ha  TEJIO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHMBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra u MOIIHOCTB. JHEPIrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
HccenenoBanue ycioBuii paBHOBECHs pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

o vk wnN e



4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKECHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mogenu TBEPIOro, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUW BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHW MOJEKYISAPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe pacliupeHue U ckaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. IlmaBnenwe u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHUS.

BrnaxHocTts BO31yXa.

OHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUKEHUSI.

Hab6mronenue nuddysuu.

HaOmronenne SsBjieHU cCMaYMBaHUs M KAITMJIIPHBIX SIBJICHUM.
HabmroieHue TenaoBoro paciimpeHus Ted.

W3MmeHeHne AaBieHUs ra3a npu U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

6. IIpaBuiaa U3MepeHHs TEMIIEPATYPHI .

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaOmroieHue KUIIEHUS.

12. HabmroieHue nocTossHCTBA TEMIIEPATYPBI NIPH TUIABJICHUH.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKESHHUS.
2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIN caxapa.
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3. OmpITHl TIO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPJBIX TEIL.
Onpenenenue AaBiICHUS BO3AyXa B OaJIOHE MINPHUIIA.

5. OnbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABIICHUS BO3QyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HabGnionenve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWW XOJOTHON H

ropsiuer BOJIBL.

9. OmpeneneHrne KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  IpH

TEII000MEHE C HArPEeThIM METATUITMUYECKUM LIHJIHHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. Ompe/ieIeHne OTHOCHTEIBHOI BIAKHOCTH BO3AYXA .

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpu3anus Tel. J[Ba poma 3JeKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. [IpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS SJIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia  Toka.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend.  llocnenoBarenbHoe W mapayuiebHOE  COCIMHEHHE
ITPOBOJIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €ro 3HAYCHUE IS KU3HU Ha 3eMIIe.
OmeiT  Opcrega. MarauTHoe 1MoOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSIHHOTO ToKa. VICHoJib30BaHHME 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DneKTporeHeparop. Crioco6sl NOJIY4ECHUS IIEKTPUYECKOU DHEPTUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsi0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.

N cToUuHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMl'IepMeTpOM*.

. I3MepeHue 2JIeKTpUUeCKOro HalpsKeHUS BOJII:TMGTpOM*.

. PeocTtat 1 marasun COHpOTHBHGHHﬁ.*

. B3auMmoaeicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MTOJI0COB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ noJie Toka. DJIeKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUN™.

. OnwiTel @apajes.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COTPUKOCHOBEHHH.

HccnenoBanue MAEUCTBUS DJIEKTPUUYECKOTO TIOJISI HA TMPOBOAHUKUA W
JTUDJICKTPHUKH.

COopka u nmpoBepka padOThI JIEKTPUIECKOMN 11T MOCTOSHHOTO TOKa. ™
W3mepenne u peryIupoBaHUe CHITbI TOKa™.

W3mepenue U peryaupoBaHie HanpsKeHus. ™

HccnenoBanre 3aBUCMMOCTH CHUJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHHS HA PE3UCTOPE™.

OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEYHOTO
CEYEHMs U MaTepuaa™.



8. IIpoBepka mnpaBWiia CIOKEHMS HANPSDKEHUW IIPU  IOCIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna sl CHJIBl TOKA IPH MapajuIeIbHOM COEOUHECHUH

pEe3UCTOpOB™.

10. Onpezenenne paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop™.

11. OnpenesieHHEe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEISEMONW Ha

pesucrope.™

12. MccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT

HaIpsHDKEHUS Ha HEeil™.

13. Onpenenenne KIIJl narpeBarens.

14. UccnegoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB™.

15. I3yyeHne MarHWTHOrO MOJIA IIOCTOSHHBIX ~MAarHWTOB IPpU  HX

O00BbEIMHEHUU U Pa3ieJICHUN™.
16. UccrnenoBanue qeiCTBUS 3JEKTPUUECKOIO TOKa HA MArHUTHYIO CTPEJIKY ™.
17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKH C TOKOM M MAarHuTa OT CHJIbI TOKA W HAIpaBJCHUS TOKa B
KaTyIIKE.

18. I3ydeHue neicTBHUSI MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM™,

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBUraTeibHOM yCTaHOBKH.

21. OnBITBI IO MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:

VCCIIENOBAHUE W3MEHEHWM 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.
9 KNIACC

Pazgen 8. Mexanuveckue siBJ1eHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiHEHHOe aBkeHue. (CBoOOgHOE
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalueHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproroHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBuxenune mianetr BOKpyr Connua. IlepBas kocmuueckass CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOIO HaA

MOBEPXHOCTHIO 3eMJn. [loTeHIIManbHast SHEprus cxKaToi npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.
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8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
oTcuéra™.

CpaBHeHHE NyTEM W TPACKTOPUW ABUKECHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHrie CKOpOCTH U YCKOPEHUS MTPSMOJIMHEWMHOTO IBUKEHUA ™.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI ™,

HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUM TEJl.

M3meHenne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUH NP ABUKEHUH TeJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoncTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JABMKEHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruIoOTE3bl: €CAM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.



6. MccrnegoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmnpeneneHue KECTKOCTH MPY>KUHBI™

9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. OmpezienieHne  pabOTHl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TIepuo,
4acToTa, aMIUINTyAa. MateMaTnuecKuil U NpyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETHLHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. CBolcTBa MeXaHWYeCcKuX BOJIH. [IpoposibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJIEOaHW U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpezneneHne dYacTOThl M Tepuoja KoOJeOaHM MaTeMaTU4ecKOoro
MasiTHUKA.
Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepro/ia KOJIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpUOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmNbIThI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb Mepuoja  KojeOaHuii
MPYKMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MageHHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

O v AW



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue ceera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Teneckomna. ['ma3 kak onTuyeckas cucrtema. bin3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoroHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

. Ilpunnun nevictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEeKTp.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPaX€HUsI CBETOBOrO Jyda OT yrjia
MaJICHUS.
N3yuenune xapakTeprucTUK N300paxXeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTriia MPEIOMIICHHUSI CBETOBOIO Jyda OT yria
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenrie POKYCHOTO PACCTOSTHUS U ONTHUYECKOU CHIIBI COOMPAFOIIICH
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB IMPHU WX HAOMIOACHUM dYepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJOBOTO M MAacCOBOIO 4YHUCEI.
OHeprusi cBsi3M aTOMHBIX sjaep. CBs3p Macchl M dHepruu. Peakuum cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepgoBaHue TPEKOB: M3MEPEHHE SHEPIMU YaCTUIIBI 1O TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIu!
u  0000mIeHWS TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAaKXKe IS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy U3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GdopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHUS, penaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue BICHUS B OKPY’KaIOLIEH PUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSIBIICHHE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIE€HUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUKEHUH (PU3HMKY;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KauyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJIbTYDBI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJBLHOIO
0/1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTU Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIIHUX YCIOBUSX;

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIIUX B TOM 4HCIE M (PUINUECKUX
3HaHUM;

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO MPOPECCHil, CBA3AHHBIX C (PU3HKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :



— OpHUCHTAIlUS Ha TPUMEHEHHE (PU3WYECKUX 3HAHWUW IS PEIICHHs 3aaad B
0o0JIaCTU OKpY’KalolleW cpenbl, TUIAHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbI;

— OCO3HaHHE TI00ATHLHOTO XapakTepa IKOJOTHYECKUX MPOOIeM U IMyTed ux
pelIeHMUS;

8) apanTanum K U3MEHSIIOIIMMCH YCJOBHSIM COUMAJIbHOW WM NPHUPOTHOM
cpeabl:

— MOTPEOHOCTh BO B3aUMOJCHCTBUU TPHU BBINOJHEHUU WCCIEIOBAaHUN U
MPOEKTOB (DPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

— TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUCCKYIO
JESITENBHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3hI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

— 0CO3HaHUE NePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

— TUTAaHUPOBAHHWE CBOETO PA3BUTHS B TPHOOPETCHUM HOBBIX (DU3UICCKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (U3UUCCKUX 3HAHUMH;

— OIlEHKa CBOMX JEHWCTBHM C Y4€TOM BIUSHUS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO

oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCalbHbIC YUeOHbIE ICUCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aAelicTBUA:

e BBIABIATH W XapaKTepU30BaTh CYIICCTBCHHBIC IPH3HAKH OOBEKTOB
(s1BIEHUI);

e YCTaHABJIWBATbH CYIICCTBCHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHMS JIJIS
0000IIIEHUS U CpAaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMAaTPUBACMBIX (paKTax,
JAHHBIX W HAOJTIOICHUSIX, OTHOCSAINXCS K (DU3UUSCKUM SIBIICHUSIM;

e BBIABJIATH NMPUYHHHO--CJICJCTBEHHBIC CBSI3U MPU H3yUECHUU (PUINICCKUX
SIBIICHUHM W MPOIIECCOB, JIEIAaTh BBIBOJBI C MCITOJIb30BAHUEM JISAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUCHUH, BBIIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIUYWH;



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOH (u3nueckoin
3amaun (CpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHMs, BHIOOp HambOoiee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHWBAaTh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI ¥ BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlaJibHEWIIIEe pa3BUTHE  (PUBHMUYECKUX
MIPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METO/bI, HHCTPYMEHTBI U 3aIPOCHI IIPU IOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uH(pOpMalMM W WJUIIOCTPUPOBATH pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, luarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOWHALIUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKMBaTh pa3IMyUe U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO MPEICTABIATh PE3YIbTAaThl BBIMOIHEHHOTO (DU3MUECKOT0 ONbITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHW KOHKPETHOW (hU3MUecKOM
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ J[OCTHKEHUIO: paclpeaeisiTh poyHd, OoOCYXKIaThb MpPOLECCHl U
PE3yNIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJbTaTa Mo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;



OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (PU3NUECKUX 3HaHU;

OPUEHTHPOBATbCS B  PA3NMUYHBIX IOAXOJAaX MPHUHATHS  PEIICHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIECHUS B TPYMNIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOATEILHO COCTABJISITh AITOPUTM PEIICHUs (PU3HUECKON 3aa4l WU
IUTAHA HUCCIIEJOBAHUSA C YY4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh MIpeiaracMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) Ppe3ysbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIJIE B XOJl BBIOJIHEHUS
($u3MYEeCKOT0 HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpA WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NUYECKUX 3a1a4 UK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTrOTO.

MHNPEAMETHBIE PE3YJIBTATBI
K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

WCIIOJB30BaTh  TMOHATHA:  (U3HMYCCKHE H  XUMHYECKHE  SBJICHUA,
HaOJII0JICHHE, SKCIEPUMEHT, MOJCIb, THUIIOTE3a, CAUHHUIIBI (PU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBMKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna, gaedopmarnus  (ynopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznmuuarh sBiaeHus (audQysus, TENIOBOE JBUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JIBM)KCHME, HEPABHOMEPHOE  JBWKCHHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpAalllCHUA, TNepeaada MAaBJICHUS TBEPABIMU TeJlaMHU, >XUAKOCTSIMU U
razamm, arMochepHOe [aBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI



MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
MPUPOJIEC, NEUCTBUE CHUJIBI TPEHUS B IMPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUICCKYIO 3a7ady B YUEOHYIO,
BBIJICJISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tena, CWJa TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOTO JCHCTBUA MEXaHU3MOB,
KMHETHYECKasi W TOTCHIMAJIbHAST SHEPTus), MPU OMHUCAHUM TPABUIBHO
TpakTOBaTh  (PU3MYECKUM  CMBICT  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaprKU U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPruM, MpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SBJICHHUSI, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH MPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BETUYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PaCcuéThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /I PEIICHUS 3a/iay, OIEHUBATh PEaMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NpPOOJIEMBbl, KOTOPbIE MOXHO pEUIUTh MpPU TOMOLIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpEeAnoyioxkKeHue  (TUroresy),  pa3inyarb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJabTaT, HAXOJWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TE: dbopMyIHUpOBaThH IpoBepsieMbIe
MPEIOJIOKEHHs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHHUS,
3aMMChIBATh X0/ OTbITa U POPMYITHUPOBATH BBIBOJIBL

BBITIOJHATh TPSMBIC HM3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl TeTa,
00BEMa, CHUIIBI W TEMIIEPATypbl C WCIOJIH30BAHUEM AaHAJOTOBBIX U
UQPOBBIX MPHUOOPOB, 3aMUCHIBATh IOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJB30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU MYTHU
pPaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH JABIKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT ILIOMIAJAN COTPUKOCHOBEHUS TEIl, CHUITBI
YIOPYroCTH OT YAJUHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHOM YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONWIl U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICJIOBAHMS,

POBOJNTH KOCBEHHBIC H3MEpeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIa TPEHHUS CKOJBKCHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas  Ha
NOTPYKEHHOE B KHUIKOCTh TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CleAys NPEUIOKEHHOW WHCTPYKLUU: MpH
BBIMIOJIHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUUHHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIHNECS COCYAbl, OapoMerp,
pBIUar, MOABMKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBIICHUH U HEOOXOAMMBIE (DPU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIOLIeH cpee;

OCYLIECTBIISITh OTOOpP HMCTOYHMKOB HH(popMaruu B VHTepHeTe B
COOTBETCTBHUH C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH W TYTEM CpaBHEHUS pPAa3IUYHBIX HCTOYHUKOB BBIIEISATH
UHPOpPMALIKIO, KOTOpasl SBISIETCS MPOTHUBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCIIOJIb30BaTh MPH BHITIOJHEHUH yUE€OHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEP)KaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHHUE IIPE3CHTALIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpenesirh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIIHX.

K xoHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUSA: MAacca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIEparypa, BHYTPEHHSSI DSHEPIUs, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBINA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, MPOBOJHUKHU
Y TUBJIEKTPUKU, IIOCTOSIHHBIN 3JICKTPUYECKUN TOK, MArHUTHOE TOJIE;
paznuyaTh SBJICHUS (TEIUIOBOE pPACIIMPEHUE U CXKATHeE, TeIlomnepesaya,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIWS, IUIaBJICHUE, KpUCTauIM3alus (OTBepJeBaHUE), KHUIICHHUE,
TeTJIonepeaaya (TeTUIONIPOBOIHOCT, KOHBEKIIMS, U3JIy4EHUE),
DJIEKTPU3ALMA TEJ, B3aUMOJECHUCTBUE 3aAPSA0B, IEUCTBUA DIICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHAsE UHIYKITUS)
[0 OIMCAHUI WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUYECKUX  SIBJICHUNA B
OKPYXAIOIeM MHpEe, B TOM dYHCIe (U3NYECKUE SIBICHUS B TPUPOJIE:
IOBEPXHOCTHOE HATHKEHUE W KaNWUSAPHBIE SBJICHUSA B IPUPOJE,
KpUCTAJUIbI B mpupoje, u3nydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,



MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emuie, MOJISIPHOE CUSHUE, IPHA 3TOM IEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKK) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTABJICHUS, YJENbHAs TEILUIOTa IapooOpa3oBaHus, YJIENbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHH 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HAIMPSKEHUE, COMPOTHBJICHHE IPOBOJIHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKYI0 BEIUWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOpPUU
CTpPOEHHUS BEIleCTBa, MPUHLHUI CYNEPHO3ULUHU MOJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IPpU OTOM JaBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTIOTHUYECKUX
[IaroB ¢ Omopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopMyIibl, cBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEeoOXoauMble JUIsi €€ pelieHusl, NPOBOJAUTH PACUETHl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOIIU
(u3NYECKUX METO/IOB, MCIIONb3Yys OINMCAHME HCCIIEJOBAHMS, BBIIEIATH
IPOBEPAEMOE NPEANOJIOKEHNUE, OLCHUBATh MPABWIBHOCTh MOpSJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS



BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi NpH M3JIYyYEHUU OT IBETa M3Iydarollel (MOriIouaroIiei)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl >KUJIKOCTH U
wiomanm €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsoB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[Usl MarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JEWUCTBUSA
MarHUTHOTO MOJS Ha IMPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYIHPOBATH BHIBOBI;
BBITIOJHATh ~ MPSIMBIE  WM3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSOHKEHUS C HMCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JAaTUYMKOB (DU3MUECKHUX BEIUYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOrPEUIHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
WCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOIO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TIpapuKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISTh 3HAUCHNE BEJINUMHBI,

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HArPEBATEIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN M HEOOXOIUMBIE
(uznyecKrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUraTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX



1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAaXOIWTh  HWHOpMAIUMIO O  MOpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK wHpOpManuu (U3HUUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOI HIIM MOYKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BBHITIOJTHEHUN YUECOHBIX 3aJaHU HayIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIIECCOB PacHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
NEATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh IOHATHSA: CHCTeMa OTcuéra, MarTepuajbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIKCHHS, Jaedopmarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TTOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3JIydCHHS,
W30TOIIbI, SiFICPHAst PHEPTETHKA;

pa3nuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJHUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE
najicHUe TeJI, PABHOMEPHOE JIBIDKCHHE 1O OKPY>KHOCTH, B3aMMOJICHCTBHE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE



3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioskeHne O0eNoro CBeTa B
CIEKTp M CJOXXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TIPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Te,
ONTHYECKHE SBJICHUS B TMPHUPOJE, OMOIOTHYECKOE IECHWCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3JIYyYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENIUYUHBI (CPEIHSsI W MrHOBEHHAs CKOPOCTb Tejla Mpu
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TEPEMEIICHHUE, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSKECTH, YCKOPCHHUE
CBOOOTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DHEPTUs Tea,
MOTHSITOTO HAJl MOBEPXHOCTHIO 3eMJIM, TTOTCHITMAIBHAS DHEPTHUS CIKATOU
NPY)KWHBI, KHHETHYECKas DHEPTHs, TOJHAs MEXaHW4YecKas »JSHEpTHs,
MEepHOJT U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTeslb MPEIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TPpaPUKN U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCITOJIB3YysI 3aKOH COXPaHEHHUs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIBHOCTH [ amuies,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCa, 3aKOHBI OTPaKCHUS M
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHWCIE U B
KOHTEKCTE CHUTYaIlui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIISTH
MPUYUHHO--CJIC/ICTBEHHBIC ~ CBSI3U, CTPOUTh OOBACHeHWE w3 2-3



JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparoliHecs Ha cucremMy u3z 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIONIME WM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJISl PEIICHHUS, TPOBOJAUTH PACUETHI U
OIICHWBATh PEATHCTHYHOCTh IMOJYYCHHOTO 3HAYCHUS (PU3HUCCKOU
BEITUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
(GU3UMYECKUX METOOB, HCIIOJIB3YS OIMKMCAHWE WCCICAOBAHUS, BBIICIATH
MIPOBEpPSEMOE TIPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSJIKA
MPOBENCHUSI  WCCJICNOBAaHUS, JI€JIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKkux CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] HHEPTUHU, 3aBUCUMOCTH Mepuoja KoyseOaHHM MNpy>KHHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3epKalie W CBOMCTB HW300paKeHHsI MpeaMeTa B coOuparomiei
JWH3E, HAOJIOEHNE CIUIONIHBIX M JIMHEWYAThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyZoBaHUs, ONHUCHIBATH XOJ OMBITAa W  €r0  pPe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MIPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 TIPSAMBIX U3MEPEHUMH, OTpeaesisa
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBAaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH (3aBUCHUMOCTH IMYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBIDKCHMHM 0O€3 HaudaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSTEILHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yiabTaThl  IMOJYYCHHOW  3aBUCHMOCTH
bu3nYecKuX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTh H YCKOpEHHE Tella TP PABHOYCKOPEHHOM JIBIKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, MKECTKOCTb MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosi KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,



ONMTHYECKas CWIa COOMpArONIe  JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY HU
BBITNOJIHATh U3MEPEHUS, CIENYs IPEII0KEHHON MUHCTPYKIMH, BBIYUCIIATD
3HAYEHUE BEJIMUYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHNUH;

COOJIIO/IaTh MPaBUJIa TEXHUKU OE€30MaCHOCTH IpHU padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

pa3iauyuaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJICIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHIUMBI JCHCTBUSA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACcCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEN0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3UKH U COMpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel ¢ y4&ToM OcCOOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



NPEIMETHBIE PE3YJIIBTATBI C HWCIHOJbB30BAHUEM OBOPYJIOBAHUS
«TOYKA POCTA»

OOyuaromuiics MOJYyYUT BO3MOXKHOCTH i (DOPMUPOBAHUS CIIETYIOIIUX

NpECAMCTHBIX PC3YJIbTATOB!:

3HAHUS O NPUPOJIE BAKHEHIINX (PU3NUYECKUX SIBJICHUHM OKPYKAIOLIETO MUpPA U
NOHMMAaHHE CMBbICTIAa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b U3YUYEHHBIX
SIBJICHUU

YMEHUS MOJIB30BATHCSI METOAAMHU HAyYHOT'O MCCIEAOBAHMS SABJICHUA TPUPOIBI,
OpPOBOAUTH HAOMIOJACHUS, I[UIAHUPOBATh UM  BBIIOJHATH JKCIEPUMEHTHI,
0o0pabaThIBaTh pe3yiabTaThl U3MEPEHUH, IPEACTABIATh PE3YIbTAThl U3MEPEHUI
C MOMOIIbIO Ta0muL, Trpa@ukoB M (Gopmyis, OOHApYX UBATh 3aBUCUMOCTH
MeX1y (U3NYECKUMHU BEIUYMHAMHU, OOBSCHATH NOJYYEHHBIE PE3yJbTaThl U
JieNaTh BBIBOJIbI, OLIEHUBATH IPAHUILIBI TIOTPELIIHOCTEN PE3YIBTATOB H3MEPEHUM;
YMEHHMSI IPUMEHATh TEOPETUUECKHE 3HAHUS MO (PU3MKE HA MPAKTUKE, peliaTh
¢uznyeckue 3a1aun Ha MPUMEHEHHUE MOTYYSHHbBIX 3HAHUM;

YMEHUSI W HaBbIKHU MPUMEHATH [OJYYEHHBbIE 3HAHUS A OOBICHEHUS
IIPUHLHAINOB JCUCTBHUS BAKHEMIIMX TEXHUYECKHX YCTPOMCTB, PpEIICHHUS
NPaKTUYECKUX 337a4 IOBCEAHEBHOM JKW3HHM, OOecrnedeHus Oe30IacHOCTH
CBOEH JKU3HU, PAllMOHAIBHOIO MPUPOJONOIB30BAHNS U OXPAHbl OKPYKAIOIIEH
Cpensbl;

(dopMupoBaHue yOexKAeHHsI B 3aKOHOMEPHOH CBSI3U U MO3HABAEMOCTH SIBICHUMN
IPUPOJIbl, B OOBEKTUBHOCTH HAyYHOT'O 3HAHUsI, B BBICOKOW IIEHHOCTH HayKu B
Pa3BUTUH MAaTEPUAIIBHON U JYXOBHOM KYJIbTYPBI JIOJIEN;

pPa3BUTHE TEOPETUUYECKOTO MBIILIEHUS HAa OCHOBE (POPMHUPOBAHUS YMEHUH
yCTaHaBIMBATh (DAKTHI, pa3auyaTh NPUYMHBI U CIEICTBHS, CTPOUTh MOJEIU U
BBIJIBUTaTh THUIIOTE3bl, OTHICKUBaTh M (POPMYJIHPOBATH JOKA3aTeJIbCTBA
BBIJIBUHYTBIX TUIOTE3, BBIBOAUTh W3 OKCIEPUMEHTAJIbHBIX (PAKTOB M
TEOPETUUECKUX MoJieel pU3nvecKre 3aKOHbI;

KOMMYHUKATHUBHBIE  yMEHUS:  JOKJIAAbIBaTh O  pPE3yJibTarax  CBOETrO
VCCJIEIOBAHMSI, YYacCTBOBAaTh B JHCKYCCHM, KPaTKO M TOYHO OTBEYaTh Ha
BOIIPOCHI, HCIIOJIB30BaTh CIPABOYHYIO JIUTEPATYPY M APYIHE HCTOYHHKH
uH(popmanuu.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmne odpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bu6mmoreka [IOK
11 Pusiica - Hayka o mpHpoze 2 ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEIeHUS] O CTPOEHHUH BellleCTBa
bu6mmorexa [IOK
21 CTpockue setecTsa ! https://m.eds00.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pasnen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bubmuorexa [JOK
3.1 Mexanureckoe Agiokenue 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 HMuepuus, macca, nioTHocts 4 2 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupt cun 14 1 1 https://m.edso00.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
https://m.edsoo.ru/7f416194

Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEl U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuaKoctn S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOIHOCTh. JHEeprust
bubmuorexa [JOK
51 PaGota u mommHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmorexka [IOK
5.2 Hpoctsie MexaHH3MEI S 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexareckas SHepria 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/ HpOrpAMMES Beero KoﬁnTpo.m,HLIe l'[pﬁaRTn'{ecmle 06pazoBaTeIbHbIE
padoThI padoThbl pecypesl
Pa3znen 1. TensioBble siBJIeHUS
. bubmuoreka [JOK
11 (CTpoenne u CBOHCTBA BeIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOsIHHBIM 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbie sB1CHHs 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 IJICKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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
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9 KVIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 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
bubmuoreka [JOK
2.1 Mexammeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTpOMarHUTHOE MOJe U 5 5 bubnnorexka [JOK
' JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxxeHue 6e10ro cBeTa B CEKTP 3 2 bubnuoreka [IOK



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

Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
bu6mmoreka [IOK
51 Hcnyckanue v morioiieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 CTpoeHHE aTOMHOTO 5/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 slnepubie peaximy ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAIOINIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUST 9 2 bubnuorexa [JOK
' Kypca pusuku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

/i Tema ypoxka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O PUPOJE.
SIBneHus npupobl

MeTo/pI HAYYHOTO ITO3HAHUSL.
2 Onwucanue GU3NUECKUX SBICHUN C
HOMOIIBIO MOJICTICH.

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

3 BxoH0# KOHTPOIIb.

du3nyecKue BeITUUYUHbI U €TUHUIIBI UX
U3MEPEHUS

W3mepenne Gpu3nuecKkux BEITUYHH.
LleHa neneHus mKaibl
U3MEpUTENbHOTO npudopa. TouHOCTH
Y TIOTPELIHOCTh U3MEPEHUM.

JlaGopaTtopHast pabota "H3mepenue
00BbEMa )KUJIKOCTU U TBEPIOTO Tena"

JlaGopatopHas pabota "M3mepenue
TEMIIepaTyphl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpaA U AaTUUKA
TeMneparypbl"

Crtpoenue BemiecTBa. ATOMBI U
MoJeKyIbl. OTBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEIICCTBA.
TemioBo€ pacuiipeHue Teml.
Onpenenenrie pa3MepoB MOJIEKYJIbI
JBYMsI CTIOCOOaMHU.

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

9 I[BI/I)KCHI/IC JacTull BEIICCTBA.

bu6mmoreka [JOK



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

Huddy3us. bpoyHoBCKOE TBHKECHHE.

https://m.edsoo.ru/ff0a013e

B3aumoneiicTBre MOJIEKYII.

10 CwmaunBanue. HecmaunBanue.
11 ArperatHbie COCTOSIHUSI BEIIECTBA
KonTponpHas padbota mo paszuen
12 "TTe ]I:OHa‘laJ'IBII)-IBIC CBE egnﬂﬂo g buGmorexa LIOK
p el https://m.edso/ru/ff0a0378
CTPOCHUH BEIECTBA
MexaHn4eckoe JBUKEHUE.
13 PaBHOMepHOE I/III[-IG aBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
TIBUKCHHC
Cxkopoctb. Equnuiibt
ckopoctu.CpeHsisi CKOPOCTh MPHU bubnnoreka [JOK
14 _
HEpaBHOMEPHOM JBIKEeHUH. [ paduk https://m.edsoo.ru/ff0a079c
CKOPOCTH.
Pacuer myTu v BpeMEHH JIBHYKEHUSI.
15 I'padux 3.};[]‘31/ICI/IMPOCTI/I 1| III/I oT bubmmorexa LOK
P yr https://m.edso0.ru/ff0a0ae4
BPEMCHH JIBHKCHUSI.
16 Wuepuus. Bzaumoneiictsue tei. bubnuoreka [IOK
Macca — Mepa UHEPTHOCTH TeIL. https://m.edsoo.ru/ff0a0c10
17 JlaGopatopHas pabota "H3mepenue
Macchl TeJla Ha pblUYaXHbIX Becax"
IInoTHoCTH BemiecTBa. PacueT mMaccel bu6mmoreka [IOK
18 .
1 o0BbeMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
19 JlaGopaTtopHas pabota «OrnpeneneHue
IUIOTHOCTHU TBEPJIOTO TETa
20 Pemenue 3agau nmo teme "IL1OTHOCTH bu6mmorexa [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
21 B3aMMOJICHCTBYS Tel. EMUHUIIBI CUITEL.
N3o06paxenue cui.
22 SBnenune Tarorenus. Cua TSHKECTH.
23 Cwia TsDKeCTH Ha JPYTHX IJIaHeTax. bubnuorexa [JOK



https://m.edsoo.ru/ff0a013e
https://m.edso/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

duznyeckue XapaKTECPUCTHUKHU ITJIAHCT.

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Bec Tena. HepecomocTs. https://m.edsoo.ru/ff0al778
bubmuoreka [JOK
25 Cuna ynpyrocru. 3akon I'yka. https://m.edsoo.ru/ff0al778
bubmuorexa [JOK
26 Msmepenne cuit. Jlunamomerp. https://m.edsoo.ru/ff0al8cc
CrnoxeHne JBYX CHII, HAIIPaBJIEHHBIX
27 110 OJTHOM nﬂﬂi]ﬁ)ﬁ ’ P Bubmorexa ITOK
a - P ) https://m.edsoo.ru/ff0ala70
PaBHoOgeicTBYIOMAs CHIT
Cuita TpeHUs U €€ BUIEL.
28 Koaq)q)pn UEHT T eHI/II:[ Tpenue B bubmiorexa LIOK
B P - 1P https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
29 Tpenue kauenus. Tpenue B
JKHJKOCTSIX U rasax.
Jlaboparopnas pabota "H3yueHue
3aBUCHUMOCTH CHJIBI TPEHUSA
30 CKOJIEXKEHUS OT CI/IJ'ILIp aBIICHUA U bubanorexa LIOK
A https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAOIINXCSI
noBepxHocren"
Pemenue 3agaud mo remam: «Bec
31 Tena», «I'paduyeckoe n3odpaxeHue bubnuoreka [IOK
cuy, «Cuibly, «PaBHOAeCTBYOIIas https://m.edsoo.ru/ff0alde0
cuim»
Pemenue 3agad mo reMam:
32 "MexaHqufKoe BIDKEHUE" U Bubmiorexa IJOK
" I,[, https://m.edsoo.ru/ff0alde0
II;moTHOCTE TETA
KonTponbHas pabota no remam:
«MexaHnuecKkoe IBIKEHHE», «Macca,
33 IUIOTHOCTEY, «Bec Temay,

«I'padrueckoe n300pakeHue Cu,
«Cnney



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

AHaM3 KOHTPOJIBHON paboTHI.

bubmuorexa [JOK

34 Janenue. EquHUIIBI aBieHUS. https://m.edsoo.ru/ff0a20a6
.C 0
B ysemmmonnanamrenn S Bubaworerca LIOK
Y A -2l https://m.edsoo.ru/ff0a20a6
BBIYMCJICHHC JaBIICHUS.
.3
S Bubaworerca LIOK
: ’ https://m.eds00.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua maBieHus TBEPABIMU
37 TGHI;.I\TI/I )I(IfI[I[KOCTHMI/I " ?:38.MI/I 3akoH bubmmorexa LJOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans
JlaBiieHME B )KUJIKOCTH U Ta3e,
38 BBI3BAHHOE JICHCTBUEM CHJIBI TSHKCCTH. bu6mmoreka [IOK
Pacuér naBieHus >KHUIKOCTH HA THO U https://m.edsoo.ru/ff0a2718
CTEHKH COCy/a.
39 Pemienue 3anau 1o reme «JlapieHue B bubmuorexa [JOK
JKUIKOCTH U Ta3e. 3akoH Ilackama» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
40 Coobmarompecs cocysI https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
al Bec Bosnyxa. ATmocepHOe naBneHme https://m.edsoo.ru/ff0a2b5a
42 N3mepenune armocepHOTo aBIeHUS. bubnuoteka [JOK
Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
bapomerp-anepous. AtmocgepHoe bubnuoreka [IOK
43 :
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
44 [TposiBnenue armochepHoro bubnnorexka [JOK
JIaBJICHHUSI. https://m.edsoo.ru/ff0a2fc4
45 Manomertpsl.IlopmaeBoit
JKHJIKOCTHEINA HAcocC.
46 I'uapaBamyeckuii mpecc bubmorexa LIOK
p pecc. https://m.edsoo.ru/ff0a3136
47 Pemenue 3amay nmo reme "



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136

AtmochepHoe naBieHue"

JleicTBUE KUAKOCTH U ra3a Ha

48 HOTPYKEHHOE B HUX TEJO. EH@_IHOTeKa HOK
ApXiMeioBa cuia ttps://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue

49 BBITAIKUBAIOIICH CUJIBI, bubnuorexa [JOK
JICUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)»

JlaboparopHast paboTa 1o Teme

50 «HccnenoBanue 3aBUCHMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00BbEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»

bubmuorexa [JOK

51 [napatue en https://m.edsoo.ru/ff0a3a96
[InaBanue cynoB. Bo3nyxorasanue.

52 JlaGopaTtopHas paborta "BrisicHeHHe
YCJIOBH TJIaBaHUS TeJa B KUIKOCTH"

Pemenne 3amau mo remaMm: «IlmaBanme

53 cynoB. Bo3ayxomnaBanue», bubnunoreka [JOK
«/laBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
U Ta30B»

KonTposnbnas pabora no teme

54 «/laBneHne TBEPABIX TN, KUAKOCTEH
Y Ta30B»

AHanIn3 KOHTPOJIbHOHN paboTHI.

55 Mexannueckas padota. Equnuiibr EH@_IHOTeKa LOK
pabOTBL. ttps://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK

56 MomrocTs. EAMHHIb MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér

57 MOIIIHOCTH, Pa3BUBAEMOM MpHU

HoabéMe 110 JiecTHure"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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

58

59

[IpocThie MEXaHU3MBI: phIYUar,
MIOIBIKHBIA M HEMOABIKHEIN OI0KH,
HaKJIOHHAs IJIOCKOCTh. PaBHOBECHE
CHUJI Ha pplyare

Peryaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue yCciiOBHM paBHOBECHS
pbIyara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

61

"30510TO€E MPAaBUIIO MEXAHUKHU".

KoaddunmenT nonesznoro neicTBus
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

Mexanuueckas OHCPIHUA.
Kunernueckas n INOTCHIMaJIbHaA
OHCPIuAa

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

63

64

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUuu

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIEpUMEHTAIIBHOE OIIPEIEIICHNAE
W3MEHEHUSI KHHETHYECKOUN U
MOTEHIMATBHON SHEPTUH MPU
CKaThIBaHHUHM TeJa MO0 HAKIIOHHON
MJIOCKOCTH"

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

65

Peseprubliit ypok. PabGora ¢ Tekctamu
mo TeMe "MexaHnuyeckoe ABHKeHHe."
"JlaBiieHUE TBEPBIX TEN, )KUIAKOCTEH
1 ra3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adee6
https://m.edsoo.ru/ff0a4ffe

66

PesepBHrlit ypok. Pabora ¢ TekcTramu
no Teme "Pabora. MoHoCTb.
Oneprus”

67

Hroropas KOHTpPOJIbHAA pa60Ta.



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

AHaM3 KOHTPOJIBHON paboTHI. bubnmoreka [JOK
Hrtoroseiii ypox. https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 5 12


https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
T
/i eMa ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie WiyueHMs  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
3) 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 cxaTiue 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 SHEPrun https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buet Tennonepenaun 1 https://m.edsoo.ru/ff0a6412
VYpok-koupepenuus "[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.edsoo.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 HEOOXOMMOTO JJIsI HarpeBaHus Teja
Y BBIJICIISIEMOTO UM MPU OXJIAKICHUN
Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK

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

17 OHeprus TomMBa. Y iejabHasi TerjaoTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTHYECKUX 1[T)gn VnenpHas bubmnorexa LIOK

b - I 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 nenpHas Temiora
napooOpazoBaHMsl U KOHJCHCALIUH. bubnnorexka [JOK

21 .
3aBUCHUMOCTD TEMITEPATyPhl KUTICHUS https://m.edsoo.ru/ff0a786c¢
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 aBieHUA. 3MeHeHnE
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. CTpoeHue
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 bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1
U JUAJICKTPUKHA"
39 DNEeKTPpUYECKUM TOK B MEeTaJlJIax, bubnnoreka [JOK
JKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
JacTH
Cuna Toka. JlaboparopHas pabota
41 "U3mepeHue u eI; J'II/Ip 0Bagne CHJIBI 0.5 bubmmorexa LOK
b peryHp ' https://m.edsoo.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 €T0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeueHus: U marepuana”
3aBUCHUMOCTB CHITBI TOKA OT
45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubmorexa LIOK
P : JUL YA https://m.edsoo.ru/ff0aad4a
(007
JlaGoparopHas 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
MOCE0BATEIbHOM COCIMHEHUHU 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 Jlxoyns-JIlenna 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 - Bubmiorexa IJOK
p N o https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSTHHBIH
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHeKTpUUecKHe 3apsiIbl.
P DAL bu6mmoreka [IOK
55 3apsKEHHBIE TeJla U UX

B3auMozaecTBuUsA. [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

S7

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 Konrponbnele | IIpakradeckue f/llsylleﬂnﬂ :)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 ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca?
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/ffOaf8be
n | o e S Busmorea 10K
" yupyr ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
| ST e Busmorea 101
' p A https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepenius "JIBmkeHne Ten
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conueunas cucrema). ['anaktuxu"
e | Do 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 Yabea. S 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/f0b0as4
35 PaboTa crutbl TSKECTH, CHITBI bubmmoreka IIOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
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 SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 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 Heppnona KOer6aHI/II7I OT JKECTKOCTH buGnuorexa LIOK
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 KOHe6aﬁHIIIZ bubmmorexa LHOK
pHO https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasiTHUKa)
Jlaboparopnast paborta «I[IpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi bubmuorteka [IOK
47 .
rpy3a, IOJABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ffOb197a
MAaccChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA
48 MeXaHU4YecKux BoJH. [IponoabHbIe 1 bubmnorexa [IOK
- PO https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC 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. ﬁg&?ﬁ;ﬁ;&gﬁﬁf%%fo
Mexanuueckre KoeOaHus ¥ BOJTHBI" — '
KonTponbhas padota no teme

55 "3akoHbI coxpaHeHusl. MexaHnueckue
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 BH@HOTeKa HOK

https://m.edsoo.ru/ff0b3c5c
OTpPaXKEHUS B ONTHYECKHUX CBETOBOAAX
JlabGopaTopHas padora "VccienoBanue

66 3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia maJieHus Ha
rpanune "Bo3nyx-crekno""

Ypok-koHpepernus "Vicnons3oBaHue
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. [ucnepcus 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, Mlnmcivuarse Bu6miorera 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 NpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
- HP
o | 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 bubmnorexa [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 bubmuorexa [IOK
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 IIOK

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
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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-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 7-i knace/ [epoimkua .M., iBanoB A.W., AKiimoHEpHOE OOIIIECTBO
«3narensctBO «IIpocBenienre»

» dusuka, 8 kiacc/ [lepeimkua .M., IBanos A.U., AkiimoHepHOE 00IIIECTBO
«3narensctBO «IIpocBenienre»

» dmsuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., UBanoB A.U., [leTpoBa
M.A., Akinoneproe obmectBo «M3natenbctBo «IIpocBenienner

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
COopHuk 3a1a4 no (usuke 11 7-9 kinaccoB 001ieo0pa3zoBaTeIbHbIX
yupexaenuit / B.W.Jlykamuk, E.B.MiBanoBa. — M.: IIpocBenienue

dusuka: TuIaKTHYecKkue Marepuansl 1 7,8,9 kimaccor/ A.E.Mapon — Jlpoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1. bubmmoteka LludpoBoro obpazoBarenpHOro konTeHTa https://m.edsoo.ru

2. Poccuiickasi aJeKTpOHHAs 1IKOJIa
https://resh.edu.ru/?ysclid=Imgp2vwk95115026390

DnekTpoHHbIe yueOHukH 1o usuke. http://www.fizika.ru

https://www.yaklass.ru/p/fizika#program-7klass
https://www.yaklass.ru/p/fizika#program-8klass
https://www.yaklass.ru/p/fizika#program-7klass
AHuManvu Gusndeckux o0bekToB. http://physics.nad.ru
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