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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YPOBHE OCHOBHOTO OOLIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCS M OPTaHW3aldi0 H3yYCHHUS
bU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3ysibTaTaM O0y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpe/eieHrue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIIY YYUTEIIO B CO3/TaHUM paboydeil mporpaMMbl 0 Y4eOHOMY MPEAMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MMOCKOJbKY (hU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SIBIICHUM, H3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHDA,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

HAay4YHO OOBSCHSITH SIBJICHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS,
WHTEPIPETUPOBATh  JaHHbIE M HCHOJb30BaThb  HAy4HBIC
JI0OKa3aTeabCTBA JJIs MOJYYSHUS BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeOHoro mpenmera «Dusukay B
oOpa3oBarenbHBIX oOpranusamusx Poccuiickoit ®eneparuu, peaau3yrONuX
OCHOBHBIE  00II€00pa3oBaTENbHBIC MPOTPAMMBI, YTBEPXKIEHHON perIeHHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K-4BH).

[enwn n3zydenus: Gu3NKU:



npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
U3YYEHUIO MPHUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;
pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE  TPEACTAaBIECHUH O  BO3MOXKHBIX  cdepax  Oyayuieit
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.
JlocTikeHne 3TUX IieJiel mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIIMNX 3a/1a4:
npuoOpeTeHrue 3HAaHWUM O JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;
OCBOCHHME METOJIOB pEIICHUS MPOCTEUIUX pacUYE€THBIX 3a/lad  C
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;
OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManuen (HU3NUIECKOro COAEpKaHMS,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;
3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c (GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.
Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hezenmo), B 9 kitacce — 102 gaca (3 Jaca B HEIEIIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronMxcsi, Cucka HKCIEPUMEHTAIbHBIX 3aJaHHM, MpeiaraéMblx B pamMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COJEP)XAHUE ObYYEHHMA
7 KIIACC

Paznien 1. @usuka u €€ posb B MO3HAHUU OKPYKAIOIIETO MUPA.

®duszuka — Hayka o mpupoie. SBieHus npupoasl. OuznUecKue SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BenudyuHbl. M3mepenue Qusnueckux BeMMuuH. DU3NUECKHe
npuOopsl. [TorpemHocTs u3MepeHuit. MexIyHapoaHas CucTeMa eIMHHII.

Kak ¢u3uka W Jpyrue eCTeCTBEHHbIE HAyKH M3y4aroT MPHUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMS: HAOIOJCHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmromaemoro siiaeHus. Onucanue GU3NIEeCKUX SBICHUHN ¢ IIOMOIIIBIO MOJIEIICH.

JemoHcTpanum.

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

2. ®duznueckue npuOOPsI U MPOIEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTIBITHI.

Omnpenenenue 1EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TpUbopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TEI.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
apuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Paznen 2. [lepBoHavyanbHbIE CBECHUS O CTPOCHUH BEILIECTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEIIIECTBA: MIPUTSHKEHHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamauyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrneM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHcTpanuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUXCA  MPUTSDKEHUEM WU

OTTaJKMBAHUEM YaCTHI] BEIIECTBA.

JlaGopatopHbie pabOTHI U OMBITHI.

vk wnN



1. OneHka JuaMeTpa aroMa METOAOM psoB (C  HMCHOJIb30BAHUEM

dbotorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBuykeHNe U B3aMMOJCICTBUE TEIL.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh MPU HEPAaBHOMEPHOM IBWKEHUHM. Pacuér myTtu u
BPEMEHH JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BEMa BelecTBa.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUIlbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

JlemoHCTpanum.

1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS Tela.

2. HM3MepeHune CKOpOCTH NPSMOJIMHENHOTO ABUKECHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HaOmroneHue n3MeHeHUs! CKOPOCTHU ITPU B3aUMOJICHCTBUH TET.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

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

JlaGopatopHblie pabOTHI U OTBITHI.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).
2. Ompenenenne cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa o
HAKJIOHHOM TIOCKOCTH.
3. OmnpexaeneHune MIOTHOCTH TBEPAOTO TEIA.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (jedopmariun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasnen 4. /laBnenne TBEPABIX TEN, )KUJIKOCTEN U Ta30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M ra3zamu. 3akoH Ilackans. IIHeBmartuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocrarnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymIHONW 00o0noukn 3emuu. OmbiT Toppuuemmu. M3mepenue armochepHOTO



JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

JlemoHCcTpanuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BEMa TMOTPYKEHHOW YacTh
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcioBue miaBaHus TeN: IUIABAHUE WK IIOIPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CHJIbL, JEHCTBYIOHNIEH Ha  TeEJo,
IOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Paznen 5. PaGoTa 1 MomHOCTE. DHEpTHS.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexanuueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

JlemoHcTpanuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

JlaGopatopHblie pabOTHI U OTBITHI.

1. Ompenenenue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKEHUHU Tela

10 TOPU30HTAIIBHON NTOBEPXHOCTH.
HccnenoBanne ycioBUN paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

o vk wnN e



4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KIIACC

Pa3nen 6. TeruioBbie SIBIICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeIIeCTBA.
Kpucrannmuueckue u amopdusie tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPMBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOe pacuIMpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yactull. BuyTpenHsis sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEW SHEpPTUU:
Temionepeaaya 151 COBEpIIICHUE paboThI. Buapt TeIJIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudectBo TemoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

JemoHncTpanum.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysun.

HaOmronenue sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH O00bEMa M HArpEeBaHHUM WU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus remMnepaTypsl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Mpu COBEPILICHUU PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHune mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

JlaGopatopHbie paObOTHI U OTBITHI.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJT MOJIEKYJISIPHOTO TTPUTSHKEHUSI.
2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

LA



3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPJIBIX TEJL.
Omnpenenenre AaBieHUs BO3AyXa B OaJUIOHE IIITPUILIA.

5. OnbITEl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh JABJIICHHUS BO3JyXa OT €ro

00BbEMa U HarpeBaHuUs WK OXJIAXKICHUS.

6. IIpoBepka runoressl JMHENHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH

B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.
7. HaOmoneHue wW3MeHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TEIIONEepeaaud U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBieHHs TemIOOOMEHa MPU CMEIIMBAHUM XOJOJHOM U

ropsi4eu BOJBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. OnpezenieHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpezenieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. DiekTpuuecKkre U MArHUTHBIE SIBICHUS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsoKeHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aMMOJEWUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisist. IlpuHnmm
CYINEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKux 3apsAnoB. DJIEMEHTAPHBIA JJEKTPUUECKANU 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJIHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MapaijiebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUUeCKOoro Toka. 3akoH J[xoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

ITocrostHHble  MarHuThl.  B3anMoaencTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe 1oje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DONEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.



Oneitel @apanes. SABieHne 3MEKTPOMArHuTHON HHAYyKuuK. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

JlemoHCcTpanuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJIKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre noCTOSSHHbIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MozennpoBaHre MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne U peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 pPe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN TONEPEUHOTO
CEUCHHS U MaTepuara.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Uil CWJIBI TOKAa IPH NApAJUICIIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOI'O  TOKA, BBIAEISAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHWTHOrO MTOJIA IIOCTOSHHBIX ~MAarHWTOB IIpU  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJBI  B3aHUMOJECHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyIIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICAOBAHHE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIIMOHHOTO

TOKA.
9 KIIACC

Pa3nern 8. Mexannueckue SIBJICHUA.

Mexanuueckoe naBuwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoninHelHOE ABMkeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe nBkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTtepuanbHO TOYkH. AOGCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



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 3eMiIH. [loTeHIInanpHas SHEprus cxkaToil npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTHUHU.

JlemoHcTpanum.

1.

o v kAW

8.
9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

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 paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1.

KoHcTpynpoBaHue TpakTa [ajii pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

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

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. Onpeenienne  pabOThl  CHIIBI  yIPYTOCTH TMpPU  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KojaeOaHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTndecKuid U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOMCTBA MEXaHMYECKMX BOJH. IIpomonbHble U
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

JlemoHCTpanum.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Ha6opaT0prIe PabOTHI U OIBITHI.

1. OnpeneneHue YacToThl W Mepuoja KoyiebaHUM MaTeMaTHYecKOro
MasiTHUKA.
Omnpenenenre 4acToThl M epUo/ia KoJIeOaHU MPYKUHHOTO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUo/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Paznen 10. DneKTpOMarHUTHOE MOJIE U AIEKTPOMATrHUTHBIE BOJHBI.

o v oA W



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

JlemoHCTpanum.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlaGopaTopHbIe pabOTHI U OTIBITHI.

1. M3yuyeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIE ABICHHUS.

JlyueBass  mogmen»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacnpoctpanenue cseta. 3atmenus Connua u JIynel. Otpaxenue ceera. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHUs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCIonb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXKEHUS B
OIITHUYECKHUX CBETOBOAAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs M
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IIBETOB. J(Hcnepcus cBeTa.

JemoHncTpanum.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

JlaGopatopHbie pabOTHI U OTBITHI.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAa)KEHUS CBETOBOTO Jiyya OT YIJia
najieHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs peIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yIUIa ITPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJEHUS HA TPAHULE «BO3TyX—CTEKIIOM.

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenne (HOKyCHOTO PacCTOSHUSL U ONTHUYECKOW CHIIBI COOMparoIiei
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE ABIEHUS.

Omnwitel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl U dHEpPruu. Peaknuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBl.

JlemoHcTpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. HalnrongeHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

[ToBTOpUTENHEHO-0000IIAIOIINI MOYJTH.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTU3allun
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUYECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YMHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a cuér TOro, 4yrto OOyyarollMecs BBIOJHAIOT 3aJaHusl, B KOTOPBIX WM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKU TMIIOTE3 U MOJIYUYECHHsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI I10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIECHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe udydeHus pu3NKA Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B
YaCTH:

1) naTproTHYECKOro BOCIIUTAHUS:

— MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON

(u3HUecKoi HayKH;

— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YIEHBIX--(DU3HUKOB;

2) rpa)/1aHCKOIr0 U AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJIE€HHUU OOIIECTBEHHO 3HAUMMBbIX

M OTHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM

JTOCTUXKEHUN (PUUKY;

— OCO3HaHHE BaXHOCTH MOPATBHO--3TUYECKUX MPHUHIMIIOB B ACSATEIbHOCTU

YYEHOTI0;

3) 5CTETHYECKOTO BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO

MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO TMO3HAHUS:

— OCO3HaHHE IIEHHOCTH (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa

II03HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH

KYJIbTYPHI;

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPECa K HCCIeI0BATEIbCKON

JeSITeIbHOCTH;

5) dopMupoBaHUs KyJIbTYpPbI 37J0POBbS U SMOIIMOHATIBHOTO OJIArOMOTyYns



— OCO3HAHME IIEHHOCTH O0e30macHoro oOpaza J>KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MNpaBuUi 0OE€30IacCHOrO IOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQUIEKCHH, MPHU3HAHHE CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy1OBOTO BOCIIUTAHUS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJbHONM HANpPAaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE M (PUIUIECKHX
3HAHUIM;

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

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

— OpHUEHTalusd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW I PELICHHs 3aaad B
o0JacTh OKpy’Karolled cpelbl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

— OCO3HaHME TIJI00aJTbHOIO XapakTepa HKOJIOIMUYECKHUX NpoOsieM U MyTel ux
peLIeHus;

8) aganTanuy K U3MEHSIOUIMMCS YCIIOBUSM COLMAIBLHON U MPUPOTHOM CpeJIb:
— MOTPEeOHOCTh BO B3aMMOJCHCTBMU IPU BBINOJHEHUU HWCCIEAOBAaHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

— TIIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4KcClie (POPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
bu3uKy;

— IUIAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETEHUM HOBBIX (PUINYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBS3U NPHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PUZNUYECKUX 3HAHUA;

— OLICHKa CBOMX JICMCTBUM C Y4YETOM BIMSHHUS HAa OKPYXKAIOILIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi y oOydaromierocs: 0yayT chopMUpoBaHbl METANPEIMETHHIC
pe3yJbTaThl, BKIIOYAIONTUE TO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.



[To3naBaTenbHBIE YHUBEPCAIbHBIE YU€OHBIE JEHCTBUS

ba3oBrie nornueckue AeUCTBUS:
BBISIBIISAITH W XapaKTEepPU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBJIITH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICICTBEHHBIC CBS3M MPU HU3YYCHUH (PU3HUECKHUX
SIBJICHWA W TIPOIIECCOB, JENIAaTh BHIBOJABI C MCITOJIB30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIABUTATh THUIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEINYNH;
CaMOCTOATENILHO BBIOMPATh CIOCOO pelIeHHs] YU4eOHOU (PU3MYEcKOM 3anayuun
(cpaBHEHME  HECKOJIbKMX  BAapUaHTOB  pEIICHHs, BbIOOp  HaumOoJee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTeNbCcKue ACUCTBUS:
HCITI0JIb30BATh BOMPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
bu3MUeCKuil  OKCIEPUMEHT, HEOOJbIIOE HUCCIeIOBaHHE  (HU3UUECKOTO
SIBJICHUS,
OIICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCTICIOBAHUS WA SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (popMynupoBaTh OOOOIEHHUS W BBIBOJBI IO pe3yJbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,
IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaK)Ke BBIIBUTATh MPEAINOI0KEHUS 00 MX PAa3BUTHH B HOBBIX YCJIOBHSIX U
KOHTEKCTax.

PaGoTa ¢ undopmarnueii:
MPUMEHSTh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBI U 3amlpoChl MPU TIOUCKE U
orOope uHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
bu3nYeCKON 3a1a9H;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOSATEIILHO  BBIOMPATh  ONTUMAIBbHYIO  (QopMy  TIpEACTaBICHUS
nH(OPMAITUU W WLUTFOCTPUPOBATH PellaeMbIe 3a1a9d HECIIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBU:
B X0/i¢ 00CYXJeHUs Y4eOHOTO MaTepualia, pe3ybTaToB JJabopaTOPHBIX PadboT
U TPOCKTOB 3a/JaBaThb BOMPOCHI MO CYIIECTBY OOCYXTaeMOH TEMBI H
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJaud W IOAJACpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;
COTIOCTaBIISATh CBOM CYXACHUS C CYXKICHHUSIMHU JPYTHX YYaCTHUKOB JTUAJIOTa,
OoOHapy>KHUBaTh Pa3JIMUME U CXOJICTBO MO3UITUH;



BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yAbTaThl BBITOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIEOBAHMS, TPOCKTA);

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIAMBHIYaJTbHON
paboThI IPU pEIICHUN KOHKPETHOHN (PU3HUECKOM MPOOIEMBI;

NPUHUMATDH LIEJTH COBMECTHOM NIESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBHS 110
e€ JOCTM)KEHUIO: pacHpelelsiTh pojiu, 00CYKAaTh MPOIECCH U Pe3yNIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh paOOTHI, JOCTHras KadyeCTBEHHOTO pe3yjbTara o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C JAPYTUMHU UJICHAMU
KOMAaH/Ibl;

OLICHMBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUACTHUKAMU B3aMMOCHCTBHSL.

PerynsatrBHbIE YyHUBEpCAIbHBIE YUEOHbIE NEUCTBUS

Camoopranuzanus:
BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsIX, TPEOYIOIUX IS
penieHus GU3NUECKUX 3HaAHU;
OPUEHTHPOBATbCSI B Pa3MYHBIX  NOJAXOJaX  MPUHATUS  pELICHUH
(MHOUBUOYaJdbHOE, NPUHATHE PELICHUS B TpYIIE, NPUHATHE pELICHUN
Tpynmom);
CaMOCTOSITEJIbHO COCTaBJISATh AJTOPUTM pPEIICHUs (PU3NYECKOW 3aJaud WIH
IJlaHa HCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpPOJIb, SMOLIMOHAJIbHBINA UHTEIJIEKT:
J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh  MPUYUHBI  JOCTHKEHHS  (HEIOCTM)KEHMs])  pe3yJIbTaToB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb (B TOM YHCIE B XOJ BBIIOJHEHHS
(bU3MYECKOro UCCIEAOBAHMS WUITH MTPOEKTA) HA OCHOBE HOBBIX 00CTOSITEILCTB,
U3MEHUBIIUXCS  CHUTyallui,  yCTaHOBJEHHBIX  OHIMOOK,  BO3HUKIIUX
TPYAHOCTEW;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM;
CTaBUTh ce0sl HA MECTO JPYroro 4elioBeKa B XOJIe CIopa WM JTUCKYCCHH Ha
HAy4YHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHS U JIOTHKY IPYTrOro;
MPU3HABaTh CBOE MPaBO Ha OUIMOKY MPHU pelleHuU (PU3NUYECKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

[TPEAMETHBIE PE3VJIbTATDBI

K xoH1y 00y4yeHust B 7 Kjiacce MpeIMETHbIE pe3ysIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHSA: (PU3UYECKUE U XUMHUYCCKHUE SBIICHUS, HAOIIOICHUE,
HKCIIEPUMEHT, MOJI€Nb, TUIOTE3a, €IUHUIbI (U3MUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperatHbleé  COCTOSHUS ~ BemiecTBa  (TBEpAOE,  HKHUIKOE,
razoo0pa3Hoe), MeXaHWYeCKOe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEeKTOpUs, pPaBHOJACWUCTBYIOIIAs cuia, Jedopmarius
(ympyras, miactTiudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuyath saBieHus (Auddys3us, TEIIOBOE IBMKEHUE YaCTHUI] BEIECTBa,
paBHOMEpPHOE  JIBUXKEHHE,  HEPAaBHOMEPHOE  JIBUXKEHUE,  HUHEPIUs,
B3aHUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJN C 3aAKPEINIEHHOM OCBHIO
BpalllCHUsI, Tepe/iada JaBJICHUSI TBEPABIMU TEJIAMH, JKUJIKOCTSIMU U ra3amu,
atMoc(epHOe JaBJieHHE, IUJIaBaHUE Tel, NPEBpPALICHUS MEXaHUYEeCKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacno3HaBaTh NPOSIBIICHNE N3YYEHHBIX (DU3UUYECKUX SIBJICHUHN B OKPY>KAIOIIEM
MUpE, B TOM 4ucie GU3NUECKUe SIBICHUS B MPUPOJIE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMU B KMBOW M HEXKUBOW MPUPOJAE, NEHUCTBUE CHUIIBI
TPEHUS B MPUPOJIC U TEXHUKE, BIUSHHE aTMOC(EPHOro JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE PbIO, phIUard B TEJIE YEJIOBEKA, NMPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCISTH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKu) GU3NIECKUX SIBJICHUMH;

OMUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (DU3UUYECKUE SIBJICHUS, HCIOIB3YS
dbuznyeckre BEIUYUHBI (Macca, 00bEM, MJIOTHOCTh BEIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, Cuja
TpeHusl, 1aBjieHue (TBEPIOTO Tena, KUIAKOCTH, ra3a), BhITAJIKUBAIONIAs CHUIIA,
MeXaHuueckas paboTa, MOUIHOCTb, IUJIEYO CHJIbI, MOMEHT  CHJIBI,
KOO(POUIIMEHT TOJE3HOr0 JEWCTBUSL MEXaHU3MOB, KHHETUYECKas |
MOTEHIUAJIbHAST ~ DHEpPrus), MpU ONUCAHWU TMPABWIBHO  TPAaKTOBAaTh
(bU3MYECKUI CMBICI MCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAUYCHUS W €IMHUIIBI
bU3MYEeCKUX BEJIMYMH, HAxOIWUTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBAa TeJl, (PU3NYECKUE SBJICHHUS ¢  TPOIECCHI,
UCIIOJIb3YsI TIpaBWJIa CJIOKEHUS CU (BIOJIb OJHOM TpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs phiuara (Os0ka),
«30JI0TO€ TMPABUIIO» MEXAHUKH, 3aKOH COXPAHCHUS MEXaHUYECKOW IHEPTHH,
Ipu 3TOM JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUChIBATh €0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3HYECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCJIEC U B
KOHTEKCTE CHUTYyalluid MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBHISBISThH
MPUYUHHO--CJICJICTBEHHBIC CBS3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKUX
maroB ¢ omopoil Ha 1-2 U3Y4YEHHBIX CBOWCTBA (PUBWYECKUX SBJIICHUIA,
bu3MYeCcKuX 3aKOHA WK 3aKOHOMEPHOCTH;



pemiath pacy€THbIE 3a/1a4u B 1—2 JeWCTBUA, UCTIOIB3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOLIME (DU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHAJINM3a YCJIOBMS 3aJauyu
3alHUChIBaTh KPaTKOE YCIOBHUE, MOACTABIATh (PU3MUECKUE BEIUYMHBI B
GopMysibl M NPOBOAUTH pacy€Tbl, HAXOAUTh CIPABOYHBIC JIaHHBIE,
HEOOXOUMBIE JUUIsl PELLIEHUS 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTD MTOJIyYE€HHOM
($u3NYECKOIl BEINYNHBI;

pacrno3HaBaTb IPOOJEMBbI, KOTOpPbIE MOXXHO pPEIIUTh MPU  [OMOLIH
du3nYECKUX METOJOB, B OMUCAHUM HCCIICOBAHUS BBIICITATH MPOBEPSEMOE
IpenoyiokeHrne (TUIOTe3y), pa3andaTh U MUHTEPIPETUPOBATH MOYUEHHBIH
pe3ynbTaT, HaXOAUTh OIIMOKA B XOJE€ ONbITA, JelaTh BBIBOJABI IO €ro
pe3ynbTaram;

MPOBOAUTDH OMBITHI 1O HAOMIOAEHUIO (PU3MUECKUX SBICHUM UM (PU3NUECKUX
CBOMCTB Tel: (hopMynHpoBaTh MpOBEpPsSEMbIC MPEANONIOKEHUS, COOUpaTh
YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUs, 3alMCHIBATh XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Tena, o0bEMa,
CWIBI W TEMIIEpaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpoOB, 3alUCHIBATh IOKa3aHWs MPUOOPOB C Y4YETOM  3a/laHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HUCCIIEOBAHME 3aBHCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT
JIpYrod C UCIMOJNB30BAHUEM TMPSMBIX HW3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU JBWKCHHS Tela, CHIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KadecTBa OOpaOOTKH TOBEPXHOCTEW TeNn U
HE3aBHCUMOCTH CHWJIBI TPEHHSI OT IUIOIIATU COMPUKOCHOBEHHS TEN, CHIIBI
YIOPYrOCTH OT YAJWHEHUS TPYKUHBI, BBHITAIKUBAIONIEH CHJIBI OT 00BEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTU TeJa, OT TJIyOWHbI, HA KOTOPYIO MOTIPY>KEHO TeNO, YCIOBH
IUIaBaHMsI TEJ, YCIOBUM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Yy4€OHOTO MCCIEI0BaHUs, COOUPATh YCTAHOBKY U BBINOIHSTH
U3MEpEHMs], Ccleays NpeJIoKEHHOMY IUIaHy, (UKCHpPOBATh pE3yJbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUJAE NPEIOKEHHBIX
TaOJIUI ¥ TpapUKOB, 1€1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEI0BaHUS;
OPOBOAUTH KOCBEHHbIE M3MEPEeHUs (UBNYECKUX BEIUYMUH (IJIOTHOCTD
BEILECTBA JKUJKOCTU U TBEPJOTO Teja, CHJIa TPEHUSI CKOJIbXKEHUS, JaBJICHUE
BO3/yXa, BBITAJKMBAIOIIAs CHJIa, IEHCTBYIOIAs HA TTOTPYKEHHOE B KUIKOCTh
T€N0, KO3(PPUIUEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs
NPEJIOKEHHOW WHCTPYKIIMM: TP BBIIOJIHEHUH HW3MEpPEHUil coOuparth
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOMW BETMYNHBI
cOOJII0IaTh MpaBUia TEXHUKU O€30MACHOCTH MpHu padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMUIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, AUHAMOMETp, COOOLIAlONIMecs COCyAbl, OapoMeTp, pblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;



XapaKkTepru30BaTh NPUHIIUIIBI ACHCTBHS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha HUX ONucaHusi (B TOM 4YHKCIE: MOJUIMIHUKH,
YCTPOMCTBO BOJAONPOBOJIA, TMAPABINYECKUI IMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, ApEOMETP), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (DPU3UYECKUX
SIBJICHUI U HE0OXoAUMbIe (PU3NUYEeCKre 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOAUTH NMPUMEPHI (HAXOAUTh UHPOPMAIIUIO O MIPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BAaHUSl  (PU3WYECKUX 3HAHUW B TIOBCEAHEBHOM IKM3HU IS
oOecrniedyeHrss 6€30MacHOCTH IpU OOpaIlleHuu ¢ MPUOOPaMU M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOJIOJECHUS HOPM 3KOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;
OCYIIECTBISATH OTOOpP HUCTOYHMKOB uH(popmanmu B  VHTEepHETE B
COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE HMMEIOIIMXCS
3HAHUW ©W NOyTEM  CPaBHEHUS  PA3IUYHBIX HCTOYHHKOB  BBIICISITH
uH(pOpMAIUIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TPHU BBIMOJTHEHUM YYEOHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
aUTEPaTypy (U3MUECKOTO COJECpKaHUs, CIPABOYHBIE MaTepuajbl, PECYPChI
cetu HMHTepHer, BianeTb NOpuéMaMU  KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKHWE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 WCTOYHUKOB HMH(pOpManuu (PU3NYECKOrO COAEp)KaHUS, B TOM
yyucie nyOJuYHO J1eNaTh KpAaTKUe COOOUIEHUS O PEe3ysbTaTaX MPOEKTOB WIH
y4eOHBIX HCCIIEJOBAaHUM, NPH 3TOM T'PAMOTHO HCIOJb30BaTh H3yYECHHbBIN
MOHATUMHBIMA  ammapar Kypca (DU3UKH, CONPOBOXKAATh BBICTYIUICHUE
MPE3CHTAIUEN;
OpU BBINOJHEHUHU YYEOHBIX MPOEKTOB UM HCCIEAOBAHUN pacnpeneisiTh
00s3aHHOCTH B TPYyNIIE B COOTBETCTBUU C TIOCTaBJICHHBIMU 3aJladyaMu,
CI€IUTh 32 BBINOJHEHUEM I[UIAaHA JIEUCTBUW, aJE€KBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJAJ B  JEATENBHOCTh  TPYNIBI,  BBICTpPAUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
K xoniy o0y4yenus B 8 kiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:
MCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKUE H
amop(HbI€ Tea, HACBILIEHHBIN U HEHACBHILIEHHBIN Map, BIAXHOCTh BO3/YyXa,
TeMIlepaTypa, BHYTPEHHSASI SHEPrus, TEIUIOBOM JBUTaTelb, 3JEMEHTaPHBIN
AIEKTPUYECKUIN 3apsf, DJIEKTPUUECKOE IOJIE, MPOBOJHUKU U IJUIIEKTPUKH,
MOCTOSIHHBIN BJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBIEHUS (TEIUIOBOE pACIIMPEHUE M CXKaTHhe, Tervlonepeaaya,
TEIUIOBOE PABHOBECHE, CMauyMBaHHWE, KaNWJUISIPHbIE SBJICHUS, HCIApPEHUE,
KOHJICHCAIUs, IUJIABJICHHE, KpUCTAUIM3alusl (OTBEpACBAHUE), KHUIICHUE,
Terionepeaava (TerIoNPOBOTHOCTh, KOHBEKITUS, U3ITyUYCHHE), DIICKTPHU3AIUs
TE€J, B3aUMOJCHCTBUE 3apsA0B, AEHCTBUS AIEKTPHUUECKOTO TOKA, KOPOTKOE



3aMbIKaHUE, B3aUMOJCMCTBHE MArHUTOB, NEHCTBHE MAarHUTHOTO TMOJS Ha
IPOBOJAHUK C TOKOM, OJJIGKTPOMArHUTHAasT HWHAYKLHSA) IO OIMCAaHUIO UX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX J1aHHOE
(duznyeCcKoe SBIICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (DU3UUECKUX SIBJIEHUM B OKPY’KAIOLEM
MHUpE, B TOM 4HCIE (PU3NYECKUE SIBICHHUS B IPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHWE W KallWJUIAPHBIE SIBJICHUS B INPUPOAE, KPUCTALUIBI B NPUPOJE,
uznyyenue ConHia, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3zoBaHHE
poChl, TyMaHa, HWHEs, CHera, »JJEKTPUYECKUE SBIECHUA B aTrmocdepe,
AIIEKTPUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiH, Jpeid
MIOJIFOCOB, POJIb MArHUTHOTO MOJS JUIsl KU3HU Ha 3emile, MOJISIPHOE CHUSHUE,
OpU 3TOM TNEPEBOAUTH MPAKTHUECKYIO 3aJadyy B Yy4e€OHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (PU3UICCKUX SBIICHUM;

OINKCHIBaTh M3yYEHHBIE CBOMCTBA TeNl W (U3UYECKUE SIBICHUS, HCIIONb3Ys
¢usnyeckue BeIMYUHBI (TemrepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO
TEIUIOTHI, YJ€JIbHAs TEIUIOEMKOCTh BEILLIECTBA, YAEIbHAs TEIJIOTA IUIaBIICHUS,
ylieabHas TEeIIoTa napooOpa3oBaHus, yelbHas TEIUIOTa CrOpaHus TOILIUBA,
KOA((UIUEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/AyXa, JJIEKTPUUECKUN 3apsi, CHUJa TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHUE, CONMPOTHUBIIEHUWE IPOBOJHHUKA, YAEIBHOE COINpPOTUBIICHHUE
BEIECTBA, pab0OTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKAa), MpPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJNB3YyEeMbIX BEJIUYHH,
000O3HAaYeHUsT U €IUWHULBI (U3UYECKUX BEIUMYHUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (DU3MYECKYI0 BEIMUMHY C JIPYTUMHU BEIUYHMHAMH,
CTPOUTH rpaMKN H3y4YEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEINYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS M TMPOLECCHI,
UCIOJIb3YSl OCHOBHBIE IMOJIOXKEHHUS MOJIEKYJISIPHO--KHHETUYECKONH TEOpHUH
CTPOEHMsSI BEUIECTBAa, MPUHIUI CYNEPHO3UIMN ToJjiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUus 3apsaa, 3akoH Oma JJIs yyacTKa LENH, 3aKOH
Jbxoyns—JleHua, 3aKOH COXpaHEHUsI SHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBACHATh (PU3MUECKHE MPOIECChl W CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallUld NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3HU, CTPOUTH OOBSCHEHHE U3 1—2 JOTHYECKHX
miaroB ¢ Onopod Ha |—2 U3y4YEeHHBIX CBOWCTBA (PU3UYECKHX SBJICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a/1a4u B 2—3 NEWCTBUSI, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOLIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3a/Jauu
3alChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JUIS PEIICHHS
3a/layu, BBHIOMPATHh 3aKOHBI W (POPMyJbI, HEOOXOAMMBIC ISl €€ penieHus,
OPOBOAUTH pacuy€Tbl M CpPaBHUBATH IOJYYEHHOE 3HaYeHUE (PUINUECKOM
BEJIMUMHBI C U3BECTHBIMU JJAHHBIMU;



pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH  MOMOUIH
(bU3MYEeCKUX METOAOB, HCIOJb3Ys OINHUCAHWE WCCIEAOBAHUS, BBIICIAThH
MpOBEpSIEMOE  MPEIINOJIOKEHUE, OICHUBAaTh  MPABHIBHOCTh  MOpPSIKA
MIPOBENICHUSI UCCIICIOBAHUS, I€JIaTh BHIBObL;

MPOBOJUTH OMBITHI IO HAOIIOJIEHUIO (PU3HUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeN (KanmWUISIpHbIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT €ro
0o0BEMa, TeMIlepaTypbl, CKOPOCTH IpoIlecca OCTHIBAHMS W HArpeBaHUsl MpU
U3JIyYEHHH OT IBETa M3Tydarollel (MOrJomarolieid) NOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEPATYphl KUAKOCTH MU IUIOIIAAU €€ MOBEPXHOCTH,
NEKTpHU3alUs Tel WU B3aUMOJCHCTBHE  DJIEKTPUYECKHX  3apsiOB,
B3aMMOJICUCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJIU3alysl MArHUTHBIX MOJEN
MOCTOSIHHBIX MAarHUTOB, JE€ACTBHUS MAarHUTHOTO IOJISI HA IPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJABUTATEINS MIOCTOSIHHOTO TOKA):
(GopMyIupOBaTh MPOBEPSEMBIE MPEANOIOKEHHS, COOMpPATh YCTAaHOBKY W3
IPEJIOAKEHHOIO 000pYJOBaHMsI, OMUCHIBATh XOJ OIbITa U (OPMYJIHUPOBATH
BBIBOJIBL;

BBIIIOJIHATh IPSIMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BIIAKHOCTH
BO3/yXa, CHJIbl TOKA, HAMPSKEHHsI C UCIIOJIb30BaHUEM aHAJIOrOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIUYMH, CPAaBHUBATh PE3yJbTaThl M3MEPEHUH C
y4€TOM 3a/1aHHOI a0COJIFOTHOM MOTrPEIIHOCTH;

MPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (DU3UYECKON BEIMYMHBI OT
Jpyrol ¢  HUCHOJb30BaHUEM  NPSMBIX  U3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJIEHUS MMPOBOJHMUKA OT €r0 JUIMHBI, IJIOIIAIX MOMEPEYHOr0 CEYEHUS
U YJIETBbHOTO COMPOTHUBJICHUS BEUIECTBA MPOBOJHUKA, CUJbI TOKA, MAYLIETO
yepe3 MNpPOBOAHMK, OT HaNpsDKEHHsT Ha NPOBOJHUKE, MCCIEI0BaHUE
MOCJIEIOBATEBHOTO M MapajuleIbHOrO0  COEAVMHEHUH  MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHNE, COOMPaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS,
clieqys TPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yibTaThl MOJYyYEHHOU
3aBHCUMOCTH B BHUJ€ TaOJMIl U rpaduKoB, /eJaTh BBIBOJbI IO pe3yibTaTaM
WCCJIEIOBAHNS;

OPOBOAUTH KOCBEHHBbIE M3MEpeHMs] (U3MUECKUX BeNW4YuH (yJaenabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, padOTa U MOIIHOCTb
ANEKTPUUYECKOTO TOKa): MJIaHUPOBATh U3MEPEHUS, cobupath
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEeAys MPEAJIOKEHHOW HWHCTPYKLHH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII0JIaTh MpaBUjia TEXHUKU O€30MacCHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
000opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX ONUCaHUs (B TOM YMCIIE: CHUCTeMa OTOILICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUHUK
AIIEKTPUYECKON SHEPTUHU, FIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEIbHbIE
AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE MPEJOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JEKTPOJBHUraTENb MOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O



CBOMCTBaX  (PU3MUECKHX  SBJICHUH U  HEOOXoAuMble  (pu3MUecKue
3aKOHOMEPHOCTH;
pacrmo3HaBaTh IIPOCTbIE TEXHUYECKHUE YCTPOICTBA U  HU3MEPUTEIIbHbBIE
npuOOphl IO CXeMaM U CXEMaTUYHBIM PUCYHKaM (PKHJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaTr), COCTABIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEZI0BATEIbHBIM U MapajUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pasiinyast
yCIIOBHBIE 0003HAYCHHSI TIEMEHTOB AJIEKTPUUECKUX LICTICH;
IPUBOJUTH MPUMEPHI (HAXOIUTH MHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIONB30BaHUSl  (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKU3HHU IS
oOecrniedeHrs 6€30MacHOCTH P 0OpaIIeHUH C MPUOOPAMH U TEXHUYECKHUMHU
yCTPOMCTBaAMH, COXPAHEHUS 3I0POBbS U COOIIOCHUS HOPM HKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEAE;
OCYILECTBIATh MOUCK MHpOpMaK (pusndeckoro coaepxkanusi B MIHtepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpPaBHEHUS JOIMOJIHUTEIbHBIX
UCTOYHUKOB BBIIEIATh MHPOPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUUBOIM
WA MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh IMpPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy (U3MUYECKOTO COAEpKaHMs, CIPAaBOYHBIE MAaTEpPHaJIbl, PECYpPCHI
cetu UHTepHer, Biazerp npuémMamMu  KOHCIEKTUPOBAHMSI — TEKCTa,
npeoOpazoBanust UHGOPMAIIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3/aBaTb COOCTBEHHBIE IHMCHMEHHBIE W KpaTKHWE YCTHBIE COOOIICHHUS,
o00o6mass uHGOpPMALMI0 U3 HECKOJBKUX HMCTOYHHKOB  (DU3UYECKOTO
COZIEpKaHusl, B TOM YHCIE MyOIHMYHO MPEACTABIATH PE3yIbTaThl MIPOSKTHOM
WIH WCCIIEIOBATENbCKON AESITeNbHOCTH, TIPU 3TOM T'PAMOTHO HCIIONH30BaTh
U3YYEHHBIM TOHATHMHBIA  anmapar Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHUE ITPE3CHTALIUEH;
OpU BBINOJIHEHWHM YYE€OHBIX TMPOEKTOB M HCCIENOBAHUM (PU3NYECKUX
IPOLECCOB pacnpeiesiTh OOS3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Ja4aMM, CJIEIUTh 32 BBHINOJIHEHUEM IUIaHa JCHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OLCHUBaTh COOCTBEHHBIM BKJIaa B
JeSITEJIbHOCTh TPYMIbl, BBICTPAWBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.
K xoniy oOy4yenus B 9 kimacce mpeMeTHbBIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
UCTIONIb30BAaTh MOHITHS: CUCTEMa OTCUETa, MaTepuaabHas TOUKa, TPACKTOPHS,
OTHOCHTEIFHOCTh MEXaHMUYECKOTO JBIDKEHUsA, Aedopmarms (ympyras,
IUTaCTUYECKas), TPEHUE, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHUE, HEBECOMOCTh H
MEPEerpy3KH, LEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOrO Teja, PaBHOBECHE, MEXaHWYECKHE KOJeOaHus M BOJHBI, 3BYK,
uHGpa3ByK M yIbTPa3ByK,  OJEKTPOMAarHUTHBIE  BOJHBI,  IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI



UCIyCKaHMsI U TOTJIOLIEHUs, anb(a-, 0eTa- U ramma-u3JIydeHus, U30TOIbI,
SJIepHast SHEPTeTHKA;

pasznuyath SIBICHHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBU)KEHHE, CBOOOJHOE
naJicHuE Tell, PABHOMEPHOE JBUKEHHE [0 OKPYKHOCTH, B3aUMOJEICTBUE TE,
pEaKTUBHOE JBMKEHHE, KOJeOaTeJbHOE [IBWKEHHE (3aTyXarolue |
BBIHY/ICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE [IBUJKEHUE, OTpaKEHUE
3ByKa, IPSIMOJIMHEIHOE PACIIPOCTPAHEHHE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA,
IIOJITHOE BHYTPEHHEE OTPa)kKeHUE CBETA, Pa3yio’KeHHe OeI0ro CBETa B CIEKTP U
CIIOKEHUE  CIEKTPaJIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAas
pPaOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CHEKTpa HW3JIyYEHHs) I10
OMMCAHUID HMX  XapakKTepHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrno3HaBaTh MPOSIBICHNUE N3YUYEHHBIX (DU3UUECKUX SIBJICHUM B OKPY’KAIOLEM
mupe (B TOM uucie (Hpu3nueckue SBJICHUS B MPUPOAE: MPUIMBBI U OTIUBBI,
nBrkeHre IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBH)KCHHE IKUBBIX
OpraHU3MOB,  BOCIpHUSATHE  3BYKOB  JKMBOTHBIMH,  3€MIJIETPSCEHHUE,
CEHCMUYECKHE BOJIHBI, I[yHAMM, 5XO, L[BETA TEJI, ONTHUYECKHUE SIBICHUS B
npupojie, OHOJIOTHUYECKOE JEHCTBHE BHUJIMMOTrO, YJIbTPAPHOJIETOBOIO MU
PEHTT€HOBCKOTO  M3JIy4€HMH, €CTECTBEHHbI  paJMOaKTUBHBIN  (OH,
KOCMUYECKHE Jy4Yd, PaJAHMOAKTUBHOE W3IIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJAMOAKTUBHBIX H3JIYYCHHI Ha OpPraHU3M YeJIOBEKa), MpU 3TOM
NEPEBOIUTh MPAKTHUECKYIO 3aJady B YUYEOHYIO, BBIIECIATH CYIIECTBEHHbBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyUYEHHBIE CBOMCTBA TeN U (DU3MUECKUE SIBJIICHUSA, WCIONb3Ys
(du3nyueckue BENUYMHBI (CpelHsSsI W MIHOBEHHAas CKOpPOCTh Tejla MpHu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, IIE€pEMEIIEHUEe, IyTh, YIJIOBasd
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJE€HMs, BEC Tejla, HUMIYJIbC Tela, HWMIYJIbC CHJIBL,
MexaHuyeckas paboTa M MOIIHOCTb, IOTEHIMAJIbHAs DJHEpPrus Tena,
MNOJHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, MOTEHUHUAJIbHAs JHEPrUsl CHKATOU
IPY>KUHBI, KHHETUYECKAast SHEPI U, MI0JHAs MEXaHUYECKast SJHEPI s, IEPUOI U
4yacToTa KoJieOaHWM, JJIMHA BOJIHBI, T'POMKOCTb 3ByKa U BBICOTa TOHAa,
CKOpPOCTh CBE€Ta, I[I0Ka3aTeldb MPEJIOMJIEHUS Cpelbl), TpH ONUCAHUU
NpaBUIbHO TPAKTOBaTh (PUBMYECKHN CMBICH HCIOJb3YEMbIX BEJIMYHUH,
0003HAaY€HUsT U €IUHULBI (U3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JIaHHYIO (DU3UYECKYI0 BEJIMYHMHY C JIPYTMMH BEIWYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBAa T, (PU3WYECKHE SBJICHHUS M TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIHM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIUI CYHEPIIO3ULIMK CUJI, IPUHIIAI OTHOCUTENBHOCTH [ anuiiest, 3aKOHbI
Hpr0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIOMIICHUS
CBETa, 3aKOHBbl COXPAHEHHS 3apsI0BOIO M MAacCOBOIO YHUCEN IPH SAEPHBIX



peakuusx, OpU OTOM JaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKChIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UYECKUE TMPOIECChl M CBOWCTBA TEl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh
MPUYUHHO--CJICJICTBEHHBIEC CBS3U, CTPOUTh OOBICHEHHE M3 2—3 JIOTMYECKUX
miaroB ¢ Onopod Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJa4u (ONMUpPAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJNB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKUE BETUYMUHBI: Ha
OCHOBE aHalM3a YCJIOBHS 3aJaud 3alHChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HEJOCTAIONINE WM HU30bITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbBIC JJI  pELIEHUs, TMPOBOAUTH pacuy€Tbl M  OICHUBAThH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacrmo3HaBaThb IpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MpPU  [OMOLIU
(¢u3NYECKUX METOJIOB, HCIIOJIb3Yysl OIKUCAaHUE MWCCIENAO0BaHUsA, BBIJCIATD
IpOBEPSIEMOE  TPEANOJNOKEHHE, OLEHUBAaTh  NPAaBUIBHOCTb  IOpsAKa
IPOBEJCHUS UCCIIEI0OBAaHUS, JI€JIaTh BbIBOJbl, UHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOJICHUI U ONIBITOB;

IPOBOAUTH ONBITHI 110 HAOIIOAEHUIO (PU3MUECKUX SBICHUM UM (PU3NYECKUX
CBOMCTB Tenl (M3ydyeHHe BTOporo 3akoHa HpIOTOHa, 3akOHa COXpaHEHUs
SHEpPrUH, 3aBUCUMOCTH IMEepHoJa KoJeOaHU MPYKUHHOTO MAasTHHKA OT
MAacChI Tpy3a U KECTKOCTHU MPYKUHBI K HE3aBUCUMOCTh OT aMIUIUTYABI MAJIbIX
Kose0aHui, IPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, Pa3ioKeHHue OerIoro
CBETa B CIIEKTP, M3yUYEHHE CBONCTB H300paX€HHs B IJIOCKOM 3€pKalie U
CBOMCTB H300pakeHHsI NpeaMeTra B coOUparolled JuH3€, HaOI0JeHue
CIUIOIIHBIX M JTUHEHUYATHIX CIIEKTPOB M3IIyUEHHs): CAMOCTOATEIHLHO COOMpPAThH
YCTaHOBKY M3 M30BITOYHOTO Ha0Opa 000pyAOBaHUS, OMUCKIBATH XOJI OIbITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH MPH HEOOXOIMMOCTH CEPHUI0 MPSMBIX H3MEPEHHUH, Ompenesss
CpelHee 3HAu€HHE U3MepsAeMOl BeNWYMHBbl  ((POKYCHOE pacCTOSHUE
coOuparoieli  JuH3bI), OOOCHOBBIBATH BBIOOpP  cIoco0a  HU3MEpPEHHSs
(M3MepUTENBHOTO MPUOOpa);

OPOBOAUTH  MCCIEJOBAHUE  3aBHCHUMOCTEM  (PU3MYECKUX  BEJIUYUH C
UCTIOJb30BaHUEM TMPSMBIX M3MEPEHHI (3aBUCUMOCTh MYyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaJbHOM CKOPOCTH, TIEpHoIa KojaeOaHun
MaTEeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI
CBETa OT yrJja MaJIeHUsl U yriia MpeJoMJICHHs OT yTJia MaeHus): TNIaHUuPOBaTh
UCCIICIOBAaHUE, CaMOCTOATEIBHO COOMpaTh yCTaHOBKY, (DUKCHpPOBATh
PE3yNbTaThl OMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIC TAOIHUIL
U TpauKOB, IeJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEAOBAHNUS;

IPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIUYUH (CPEIHss CKOPOCTh
U YCKOpEHHE Teja MPU paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOIHOTO
NaJieHus, JKECTKOCTb TMPYXKUHBL, KOIPPUIMEHT TPEHUS CKOJbXKECHHUS,



MeXaHu4yeckas paboTa W MOIIHOCTb, 4YacTOoTa MW TMEpHUoj KoyieOaHHit
MaTeMaTUYeCKOro M  MPYKUMHHOTO  MAsATHUKOB, ONTHYECKas  CHIIa
coOuparolel JUH3bI, PaJAMOAKTUBHBIM (OH): IUTAHUPOBATH H3MEPEHUS,
coOUpaTh PKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOIHITH U3MEPEHUS, CIIETYsI
NPEAJIOKEHHOW ~ MHCTPYKLIMM,  BBIYHMCIATH  3HAYEHUE  BEJIMYMHBI U
aHAJIM3UPOBATh MOJYYCHHBIC PE3YyJIbTaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHNM;

co0I01aTh MpaBuiIa TEXHUKU O€30MacHOCTH Mpu padboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianuaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (PU3NYECKUX MOJIENECH:
MaTepHuaibHas TOYKa, aOCOJIOTHO TBEPJIOE TEJIO, TOYEUHBI UCTOYHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJIEJb aToMa, HYKIOHHAs MOJEIb
aTOMHOTO $1pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONUCAHUS (B TOM YHUCIE: CIUIOMETP, NATUUKU
IOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 3X0JOT, OYKH, IMEPHUCKOIL,
¢doToanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, TO3UMETP, Kamepa
Bunbscona), ucnonb3yss 3HaHUA O CBOMCTBaxX (PU3MUECKUX SIBICHUH WU
HeoO0XoauMble (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKUM H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX IMPOIECCOB IMPH
pelIeHnr yaeOHO--TIPaKTHUECKUX 33]1a4, ONTHUYECKUE CXEMBI JJIsl TIOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

IPUBOJUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCTIONB30BaHUsl  (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKWU3HH IS
oOecrieueHus: 6€30MacHOCTH MPHU OOPAILEHUU C MPUOOPAMH U TEXHUUECKUMU
yCTpOMCTBaMH, COXPAHEHUSI 310pPOBbs U COOIIOCHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYXAIOIIEH Cpelie;

OCYILECTBIATh MOUCK MHPOpMaK (pusndeckoro coaepxkanusi B IntepHere,
CaMOCTOSITENILHO ~ (pOpMyNHpysl TOUCKOBBIM  3ampoc, HaXOAWTh MYTH
OINpENEeNeHUs] JIOCTOBEPHOCTH TMOJYYEHHOM MH(OpMalMM Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIOJIb30BaTh IMpPH BBIMNOJHEHUM YYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO
AUTEPATypy (U3UUECKOro COAEp’KaHUs, CIPABOYHBIE MaTepuajbl, PECYpCh
cetru  UuTepHer, BiameTh mnpuéMamMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX WMCTOYHUKOB (PU3UYECKOTO COACpKAHMUS,
nyOJUYHO MPEACTABIATh PE3YNbTAThl MPOEKTHON WM HCCIEN0BATEIBCKON
JESATENBHOCTH, IIPA 3TOM T'PAMOTHO HCIOJIb30BaTh U3YyUYEHHBIM NOHATUNHBIN
anmapaT HM3y4yaeMoro pasjeia (QU3MKM U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTaluuen ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE
7 KIIACC

No

1/

HaumenoBaHue pas3aeioB U TeM
IIPOTPaMMBI

KonnuecTBO Yacos

KonTposbHbie

Bcero
paboThI

[IpakTnueckue
paboTHI

OnextpoHHbie (1IU(POBHIEC)
o0pa3oBaTeNbHbIE PECYPCHI

Pa3znen 1. ®usnka u e€ posib B IO3HAHUU OKPYXKAIOIIEr0 MUpa

1.1 dusuka - Hayka 0O IIpu 2 bubmorexa LJOK
' 3 yka O HpHpoAe https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
1.2 PU3MHCCKHUE BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHAay4YHBIN METOA 2 1 bubmuotexa [JOK
' [IO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znen 2. [lepBoHauanbHble CBEACHUSI O CTPOCHHUH BELIECTBA
2.1 CtpoeHnue BelecTsa 1 budmiorexa LIOK
' p m https://m.edsoo.ru/7f416194
29 JIBH>KeHHE ¥ B3aMMO/ICHCTBHE 2 1 bu6amoreka I{OK
' YaCTHLl BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbele COCTOSIHUS BEIECTBA 2 Brbmzorexa LIOK
' p m https://m.edsoo.ru/7f416194
Wroro no pazneny )
Paznen 3. JIBuokeHune U B3auMOJACHCTBUE TN
3.1 MexaHH4eCKO€e IBIKEHNE 3 bu6miorexa LOK

https://m.edsoo0.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

bubmmoreka [JOK

3.2 Muepuus, macca, 110THOCTS 4 https://m.edsoo.ru/7f416194
bubmoreka [IOK
3.3 Crna. Buper cun 14 https://m.eds00.ru/7f416194
Wroro no pazaeny 21

Paznen 4. /laBnenue TBEPABIX TEN, )KUIAKOCTEN U Ta30B

[aBnenue. [lepemava naBieHus

bubmoreka [IOK

4.1 TBCPLIMH TCTAMH, HHAKOCTAMI 1 3 https://m.edso0.ru/7f416194
razamu
bu6moreka IJOK
42 JlaBICHAE KHUAKOCTH > https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.3 ATmochepHoe TaBieHne 6 https://m.edso0.ru/7f416194
4.4 JlercTBUE )XKUIKOCTH U Ta3a HA v bubmoreka [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 5. PaboTta u MOIIHOCTE. DHEPTUs
bubmoreka IIOK
>1 PaGora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
52 Hpocthie MeXaHH3MbI > https://m.edsoo.ru/7f416194
bubmoreka IIOK
>3 Mexayreckas oHepris 4 https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68

12



8 KJIACC

KomuyecTBO Yacos

No HaumenoBaHue pa3aeinoB U TeM DnekTpoHHbIe (1U(PPOBHIC)
/11 IPOTrpaMMBbl Bcero KontponbHee | IIpakTirieckue o0OpaszoBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. TenmnoBele sIBIICHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 Brbmmorexa LOK
' P H https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
12 Ternonere mpoueccer 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DnekTpruecKre 1 MarHUTHBIE SIBIICHUS
21 | Soprmene v n 7 i buGmorera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aNMOJIENCTBHUE
. . bu6amoreka I{OK
2.2 [ToCTOSIHHBIN 3JEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 Marnurieie AB1CHUs 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DneKkTpoMarHuTHas UH nsa 4 bubmorexa HOK
' p YK https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145
[TPOTPAMME '



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

9 KIIACC

KomuyecTBO Yacos

No HaumenoBaHue pasiesioB U TeM DnekTpoHHbIe (1U(PPOBHIC)
n/m IPOTrpaMMBbl Bcero Konrponembie  Ipaktuseckue o0OpaszoBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. Mexanuueckue sIBICHUS
11 Mexanndeckoe JIBMKCHHE U 10 1 bu6mmoreka IJOK
' CTIIOCOOBI €T0 OITUCAHHSI https://m.edsoo.ru/7f41a4a6
. bu6mmoreka I{OK
12 BsanmoziercTare Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
13 3aKOHBI COXAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazaeny 40
Paznen 2. Mexannueckue KojieOaHUSI U BOJIHbI
bubmoreka IIOK
21 Mexanuecie konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 MexaHndyeckue BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DnekTpoMarHuTHOE MOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 6 2 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBBIE SIBIICHUSA
4.1 3aKOHBI paCIIPOCTPAaHECHUS CBETA 6 2 bubmoreka [JOK



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

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

bubmoreka IIOK
4.2 JIuH3BI U ONITHYECKUE TPUOOPHI 6 3 https:/m.edsoo.ru/7f41ada6
43 Paznoxenne 6e10ro cBeTa B 3 5 bubmoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pa3nen 5. KBa"nToBbIE IBIICHUSI
51 HcnyckaHne u MOTOIIEHNE 4 1 bubmumotexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
5.2 (CTpoeHue aTOMHOro ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
>3 FLnepHbIC peaKiHH ! . https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznen 6. [ToBTOpUTEIHEHO-00001IAIOIINI MOTYITh
6.1 I;OBeT();Ez:Ege c 026(1?;6;@ 3a7-9 9 2 bubsmorexa [TOK
: Aep yp https://m.edsoo.ru/7f41a4a6
KJIaCC
Hroro o pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOI'PAMME



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

I[TOYPOYHOE IIJTAHUPOBAHUE
7 KIIACC

No

1/

Tema ypoka

KonunuecTBO Yacos

KonTposibHbIE

Bcero
paboThI

[IpakTnueckue
paboTHI

DneKTpoHHbIE HU(POBHIE
00pa3oBaTeNbHbIE PECYPChI

@du3uka — HayKa O MPUPOJIE.
SIBnenus npupoasl

dusnueckue ABJICHUSA

duznyeckre BEJIMUYMHBI U UX
U3MEPEHUE

Ypok-uccnenoranue "M3mepenue
TeMIIepaTyphl MpU MOMOILIN
XKUJIKOCTHOTO TEPMOMETpPA U
JlaTYuKa TEMITEpaTypsl”

Meroabl Hay4YHOTO ITO3HAHHUS.

Onucanue GU3NIECKUX SIBICHUN C
MMOMOIIBIO MOJICIIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "l[IpoBepka
TUIOTE3BL: JAIbHOCTH MOJNETA
HIapyKa, IMyneHHOro
TOPU30HTAJILHO, TEM OOJIbIIE, YEM
0oJbIlIe BbICOTA MycKa"

Crpoenue BeniectBa. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILECTBA

JIBM>KEHME YaCTHIL BEIIECTBA

bu6moreka [JOK
https://m.edsoo.ru/ff09fe0a

bubmoteka [IOK



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

VYpoxk-uccnenoBanue « OnbITHI MO

https://m.edsoo.ru/ff0a013e

9 HaOJIIOIEHUIO TEIIJIOBOTO
pacIIMpeHust ra3oBy
10 ArperaTHble COCTOSIHUS BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHUM BoAbl. O000IIIEHHE TTO bu6mmoreka I{JOK
pazneny «IlepBoHauanbHBIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIIECTBA»
o | Mo Bumorera 0K
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmoteka [IOK
13 CiopocTs. Enurmiipt ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u Bpemenu bubmuorexa [JOK
JIBMOKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wueprus. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10
o | Moo e, P Bumores 110K
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «OmnpexaeneHue MIOTHOCTH
TBEPAOTO TEIIA»
18 Pemienue 3amad mo teMe bu6moreka IJOK
"I[IroTHOCTE BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XxapaKTepHCTHKA

B3anuMoaencTsus Tei1. Cuia



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

JlaGopaTtopHas pabota «3yuenue
3aBHCHMOCTH PaCTsHKCHUS

20
(medopmarumn) Ipy>KUHBI OT
MPUII0KEHHOUN CHIIBD»

21 SBnenue Tarorenus. Cuia
TSKECTH

22 wacoott rens Bec remn. Pemenn BuGmiorera LIOK

" ' , https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuna TsKecTu

2 mrancrex Oramaetne BuGmorera LIOK

‘ https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU TIIaHET
bubmoteka [IOK

24 HMsweperme cun. Jlimamometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 ggﬁ;iigzgfiixni)ﬂgﬁHoﬁ PSIMOi bubmorexa [TOK

o ' https://m.edsoo.ru/ff0ala70
PaBHO€liCTBYIOIIAs CHIT

27 Pemenue 3amau no reme
"PaBHOAe#cTBYIOIIAS CUT"

8 Cuna tpenus u €€ Buabl. TpeHue B bubmmoreka [JOK
NPUPOJC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUSA bu6moreka [JOK

CKOJIBYKEHUS OT CHIIBI IaBJICHUS U
XapaKkTepa COMPUKACAIOLTIXCS

https://m.edsoo.ru/ff0alcc8



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

MTOBEPXHOCTEN»
Pemenue 3amau Ha onpeneneHue

30 PaBHOAEHCTBYIOIIECH CUJIIbI
Pemenue 3agad mo remam: «Bec
31 Tenay, «['papudeckoe bubmnoreka [JOK
n300paxkeHune cuiny, « CHITbIY, https://m.edsoo.ru/ff0aldeQ
«PaBHOAEUCTBYIOIIAS CHIDY
KonTtponsHas paboTa mo TemMam:
«MexaHndecKkoe IBIKCHUEY,
32 «Macca, IIOTHOCTRY, «Bec Temay,
«I"paduueckoe nzobpaxxeHue
cumy, «CUIIBD»)
33 Hasnenue. CriocoObl yMEHbIIICHUS bubmuoreka [JOK
Y YBCIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE ra3a. 3aBUCUMOCTh
34 ):[I[aBHeHI/IH rasza ot ooréma Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMrepaTypbl
Ilepenaua naBieHus TBEPABIMU
35 TGJ’II;MHI/I xclzdlz{KocmMH 51 EaHBaMI/I. budmiorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackansg
aBJICHHE B KUJIKOCTH U Ta3e
36 beBaHHoe I[eﬁ()::[TBHeM CHJIBI ’ bubmiorexa LJOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amad mo treme
37 «JlaBnenne )BI JKUIKOCTHU U Tase. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2826
3akoH Ilackansa»
38 CooOmaromuecs CoOCy/Ibl Brbmiorexa LIOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
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

bu6mmoreka [JOK

39 Punpapmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmHeBoi
YKUJKOCTHBIM HacoC
11 ATMmocdepa 3emiu U IPUIUHBI €€ bubmnoreka [JOK
CYIIICCTBOBAHHSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3znyxa. ATmochepHoe bubmmoreka [{OK
JlaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHoro bubmorexa [JOK
nasyienusi. Oneit Toppudernm https://m.edsoo.ru/ff0a2da8
| oo e Bumorera 0K
https://m.edsoo.ru/ff0a2fc4
YpPOBHEM MODS
45 i?;f(ﬁ?;gpiizp;;ﬂeﬂne Ha bubmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BHICOTAX
Pemenne 3amag nmo treme "
46 "
ATtMochepHoe aBiieHne
g | Bt e Bumorera 0K
' https://m.edsoo.ru/ff0a3276
Apxumenona cuia
JlaGoparopHas paboTa
48 «OrnpeniesieHne BhITAUIKABAIOIIEH bu6moreka IJOK
CHJIBI, ICHCTBYIOLICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJIKOCTHY
JlaGoparopHas paboTa o Teme Bubmmorexa [JOK
49 «HccmenoBanue 3aBUCUMOCTH

BECa Teja B BOJE OT 00bEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

HOFpY)KeHHOﬁ B XKKUJIKOCTh 94aCTH
TCIa»

50

o1

InaBanue Ten

JlabopaTtopHas pabota
"KoHcTpynpoBaHue apeomerpa
WIM KOHCTPYUPOBAHUE JIOJKU U
OIIPEIICIICHUE €€
rpy30M0IbEMHOCTH"

bu6moreka IJOK
https://m.edsoo.ru/ff0a3a96

52

Pemrenue 3amaq no remam:
«IImaBanue cynoB.
Bo3znyxonnaBanuey, «/laBnenue
TBEPABIX TEJI, ) KUIKOCTEU U TA30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

54

KontponsHas paboTa o teme
«JlaByieHHE TBEPABIX TEN,
JKUJKOCTEN U Ta30B»

Mexanndeckas padboTa

bubmoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

S7

MomtHocTh. EauHuiiel MoIHOCTH

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU MPHU
MMOABEME 10 JIECTHUILIE"

IIpocTeie MexaHnu3MBbl. Peiyar.
PaBHOBecue cui Ha pelyare

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

58

Pbruaru B TexHuke, ObITY U
npupoze. Jlaboparopuas pabora
«HccnmenoBanue ycioBun

0.5

bubmoteka [IOK
https://m.edsoo.ru/ff0a478e



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

59

60

PaBHOBCCHS pbIriara»

Pemrenune 3agad mo reme
«Y CIOBHSI PABHOBECHS PhIUATa

KoaddunmenT nonesnoro
JNEUCTBUSI MEXaHU3Ma.
JlabopaTtopHas pabota
«M3mepenne KIIJl HaknoHHOM
TUTOCKOCTH

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a48a6

61

62

63

Pemnrenue 3amad mo teme "PaboTa,
MoliHocTh, KIT/"

MexaHnueckasi SJHEpIrusl.
Kunerndeckas 1 moTeHIIHAIbHAS
SHEPrus

3aKOH COXpPAHEHHUsI MEXaHUYECKOU
SHEPIUU

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

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

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

64

YPOK-3KCHEPUMEHT IO TEME
"DKcnepruMEHTaIbHOE
onpeaeIeHUe N3MEHECHUS
KUHETHUYECKON U ITOTeHIIUAJILHOM
SHEPrUU NPU CKATHIBAHUU TeJIa 1O
HaKJOHHOH MI0CKOCTH"

65

66

KoHnTponbsHas padbota o teme
«PaboTa ¥ MOIITHOCTH. DHEPTHUS»
PesepBHbiii ypok. PaboTta ¢
TEKCTaMH T10 TeMe
"MexaHn4eckoe aBrKeHue"

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

67

Pesepsubiii ypok. PaboTta ¢
TeKCcTaMHu 110 Teme "JlaBiaeHue

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEJI, )KUIAKOCTEH U Ta30B"

PesepHblii ypok. Pabora ¢
68 TekcTamu 1o Teme "Pabora.
MoHocTh. JHeprus'

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68

12




8 KJIACC

No

KomuyecTBO Yacos

DneKTpoHHbIE IU(PPOBbHIE

Tema ypoka Kontposbubie  [IpakTuueckue
n/m Bcero o0OpazoBaTreNbHbIE peCypChl
paboThI paboThI
OCHOBHBIE MOJOKECHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubmorexa [JOK
TEOPHUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKIACHUS
2 Macca u pazmep aTOMOB U 1
MOJIEKYJI
3 rwootpamors cocronmt 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBbsicHEHUE CBOICTB TBEPAOTO,
KHUJKOTO ¥ Ta3000pa3HOTo
4 COCTOSIHUH BEIECTBA HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU
5 Kpucrannuueckue u amopdHbie 1 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHK€e U KallHJJISPHOCTb. 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe paciMpeHne U CxKaTue 1 Bubmmorexa [OK
https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b
8 TEMIIEPaTypPbl CO CKOPOCTHIO 1

TCIIJIOBOI'O ABMXKCHMA 4aCTHUIL]L



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

9 Buytpennsis sneprus. Crnoco0sl bubmmoreka [{OK
HU3MEHEHUS BHYTPCHHEH dSHEPruu https://m.edsoo.ru/ff0a5c60
10 Bugsl remonepenauun brbmorexa [JOK
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHIHs
Ll remmomix eaoiors semeers i Bubmsorera LIOK
https://m.edsoo.ru/ff0a65c0
MaTepUalioB B HEJISIX
sHeprocoepexxenus”
12 KoanuecTBo TemioThl. Y nenbHas bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | P ror: S, B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlabopartopnas pabota
14 "UccnenoBaHue siBICHUS bubmoteka [IOK
TEIUI00OMEHA NIPY CMETITUBAHUA https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsA4Y€eil BOJbI"
Pacuet konnuecTBa TEMIOTHI,
15 HEOOXOIMMOTO JIJIST HarpeBaHUs
TeJa ¥ BBIJCISEMOTO UM MPH
OXJIAKACHUU
16 Omexerenme yemmoi buGaorea LIOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBa
17 DHeprus TOIUIUBA. Y IeJIbHAas bu6moreka IJOK
TEIUIOTA CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 I1naBieHue U oTBEpICBaHUE bu6moreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

KPpUCTAIINIMYCCKHUX TCJI. YILGJIBHaH
TCIIOTA IIJIaBJICHUS

https://m.edsoo.ru/ff0a71d2

19

20

JlabopaTopHas pabota
"OnpeneneHue yaeabHON
TEIUIOTHI IUIaBJICHUS Jibaa"

[TapooOpa3zoBanue u
KoHAeHcanus. Mcnapenue

bu6moreka IJOK
https://m.edsoo.ru/ff0a72fe

bu6moreka IJOK
https://m.edsoo.ru/ff0a740c

21

Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U
KOH/JIEHCAIIUU. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT
aTMOC(EpHOro J1aBICHUS

bubmoteka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

BrnaxnocTts Bo3ayXa.
JlabopatopHas pabota
"OnpeneneHue OTHOCUTEIbHOU
BJIAJKHOCTH BO3yXa"

Pemenue 3amau Ha onpeneneHue
BJIA)KHOCTH BO3/TyXa

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

24

[TpuHIHMIIBI paGOTHI TETUIOBBIX
neurareneid. [TapoBas TypOuHa.
JIBurarenb BHyTPEHHETO
CropaHus

25

26

KIIJI TeruioBoro aBUraress.
TerutoBble IBUTATENN U 3aIIUTA
OKPYX aroIEn cpeibl

3aKOH COXpaHEHUS U
MpEeBPaLICHUS SHEPTUH B
TEIUIOBBIX MPOIECcax

bu6morexa IJOK
https://m.edsoo.ru/ff0a7c7c



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
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJIBLHOMU
pabote no Teme "TemioBbie

bubmmoreka [JOK

21 siBlieHus. FI3MeHeHne arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSsIHUH BeliecTna"
KoutponbHas pabota o teme
"TemnoBsie sBaeHus. MI3MeHeHHne bubmmoreka [JOK
28 o .
arperaTHbIX COCTOSHHI https://m.edsoo.ru/ff0a86ae
BerecTna"
29 Dnexktpuszanus Tei. J[Ba poaa
AIEKTPUUYECKUX 3aPST0B
Ypok-uccieaoBaHue
30 "DneKTpu3aIus TeN HHIYKIUEH 1
IIPY CONPUKOCHOBEHUN"
31 BzanmopencTBue 3apsyKeHHBIX bu6mmoreka [JOK
tein. 3akoH Kymona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TOJIE.
HanpskeHHOCTB 2JIEKTPUYECKOTO bubmuorexa [JOK
32 _
noJisi. [IpyHIUT cyneprno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snekrpuyeckux
33 3apsiiOB. DJIEMEHTAPHBIN 3apsi.
Crpoenune atoma
[IpOBOIHUKY U JUBTIEKTPUKH.
34 3;)KOH f:loxpaHeHHH;{ ’ Bubmmorexa [OK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUYECKOTO 3apsjia
35 Pemenune 3a1a4 Ha npuMeHeHUE bubmmoreka [{IOK
CBOWCTB 3JICKTPUYECKHX 3apPsII0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKUM TOK, YCIIOBHUS €0 bu6moreka [JOK



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
https://m.edsoo.ru/ff0a90cc

CymcCTBOBAaHUAI. HcrouHukn
QJICKTPHUICCKOT'O TOKaA

https://m.edsoo.ru/ff0a95a4

37 JIeHcTBUS AIEKTPUUYECKOTO TOKA bubmaorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JlelictBue
38 AIEKTPUYECKOTO TIOJIS Ha 1
MIPOBOAHUKH U TUDJICKTPUKH"
39 DJIEKTPUUECKUM TOK B METAJIJIaXx, bu6moreka [JOK
KUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DIIEKTpUYECKAS LETb U €€
COCTaBHBIC YaCTH
n | S Tabopmgen e s Do LOK
" ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIIEKTPUYECKOE HAIIPSIKEHUE.
42 BoawsT™metp. JTabopaTopHas 05 bubmuorexa [JOK
pabota "M3mepenue u ' https://m.edsoo.ru/ff0a9e14
pEeryJIMpOBaHUE HANIPSIAKEHUS"
o | S PG B LOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlabopaTopHas pabota
"3aBHCUMOCTD 3IEKTPUUECKOTO
44 COINPOTUBIIEHUS TTPOBOIHUKA OT 1 bubmoreka [JOK
€ro JUIMHBI, IUIOLIA TN https://m.edsoo.ru/ff0aa738
MONEPEYHOTO CEYEHUS U
Marepuana"
45 3aBUCUMOCTH CHJIBI TOKA OT bu6mmoreka [JOK



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

HanpspbkeHus. 3akoH Oma s
ydacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH

16 CUJIBI TOKA, UAYIIETO Yepe3 bubmmoreka [{OK
PE3UCTOP, OT COMPOTUBJICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HaNpsHKEHUS Ha
pesucrope”

ITocnenoBarenrHOE N

47 napasuieibHOe COCIUHEHUS
MIPOBOJAHUKOB
Jlaboparopnas padota "[IpoBepka

48 IIPABUJIA CIIOKEHUS HANPSLHKEHUN bubmorexa [JOK
IIPU TIOCTICIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEMHEHNH JIBYX PE3UCTOPOB"

Jlabopatopnas pabota "[IpoBepka

49 MpaBUJIa ISl CUJIBI TOKA IIPU bubmuorexa [JOK
napajuieIbHOM COSIUHECHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemrenn Y Ha IPUMEHECHU
50 3:K0f{a ((;;Zﬂz?m paa3JI1)I/1quori) ) budmiorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEMHEHHUS MPOBOTHUKOB
51 EJ?SI?TT;Hix;IéToO;za 3aKkoH bubmmorexa [OK
‘ https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlabopatopHas pabota
52 "Onpenenenue padoOThI U bubmorexa OK

MOITHOCTH 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0



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

DneKTpUYeCcKue ey U
NOTPEOUTENH PIECKTPUUECKOM

bubmmoreka [JOK

53 sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBka K KOHTPOJIBHOMN
a0bore 110 TeMe "DIEeKTpHUUYECKHUE
54 :I:ap;mm. 3apsKEeHHbIE TGI:)JIa U UX bubmorexa [TOK
" . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. [1ocTOSTHHBIN
AJIEKTPUYECKUN TOK"
KoHntposbHas padboTta o teme
"JJIEeKTpUUECKUE 3aPsIbI.
55 3ap51>KCII){HBIC Tena I/IpI/Ii bubmorexa OK
8 . https://m.edsoo.ru/ff0abea8
B3auMoJiercTBUS. ITocTOSTHHBIN
AJIEKTPUYECKUN TOK"
56 HOCTO;IHHVHe MAarHuTbI, HX
B3aHMMOJIeliCTBHE
57 Ypok-uccnenoranue "M3ydenue 1 bu6mmoreka [JOK
I0JIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe noje. MarHuTHoe
58 moJsie 3eMJIM ¥ €ro 3HAYECHHUE JUTS Bubmaorexa LIOK
https://m.edsoo.ru/ff0acOba
JKM3HU Ha 3eMiie
OmnpIT OpcTeaa. MaruuTHoe moJjie
59 3neKTpH£)IeCKI(l)ro TOKa MarHuTtHoe bubmorexa [TOK
https://m.edsoo.ru/ff0acld2
0JI€ KaTYIIKA C TOKOM
[IpumeHeHne 2JIEKTPOMarHuToB B
60 texuuke. JlabopatopHas pabota 05 bubmuorexa [JOK

"N3yueHue AeCTBHUSI MAarHUTHOTO
10JIs1 HA TPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

DNEeKTpOABUTATEb IOCTOSTHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOJIBUTATEIIEH B
TEXHUUYECKUX YCTPOMUCTBAX U Ha
Tpancnopre. JlaboparopHas
pabota "KoHcTpynpoBaHue u
U3y4eHue paboThl
aneKTpoaBurarens'

OnbiTel @apanes. 3aKoH
ANEKTPOMATHUTHON UHIYKIIMH.
[IpaBuio Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

Onextporeneparop. CriocoObl
MTOJTYYEHHUS IIEKTPUUECKOU
SHEPruu. DIEKTPOCTAHIINYU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX
SHEPIruu

[TonroroBka K KOHTPOJIBLHOU
pabore 1o Teme "DIeKTpUIecKue
Y MarHuTHbIC SIBJICHUS"
KoHntposnbHas padorta o teme
"DNEeKTPUYECKUE U MATHUTHBIE
siBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

67

PesepHbiii ypok. PaboTta c
TeKcTaMH 110 TeMe ""TerioBbie
sBicHUS"

PesepBHblii ypok. PaboTta ¢
TekcTamu 110 Teme "IlocTosTHHBIM
ANEKTPUYECKUHN TOK"

bu6moreka IJOK
https://m.edsoo.ru/ff0accbe

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



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepBHbIii ypok. PabGoTa ¢

68 TEKCTaMU 110 TeMe "MarauTHeie 1
saBJicHUd"
OBILIEE KOJIMYECTBO YACOB I10O 68 145

I[TPOI'PAMME




9 KIIACC

KomuyecTBO Yacos

No DnexTpoHHbIEC TU(PPOBBIE
Tema ypoka Kontposbubie  IlpakTudeckue
n/m Bcero oOpa3oBaTebHbIE PECYpPChI
paboThI paboThI
1 MexaHnueckoe JBUXKEHHUE. 1
MarepunanbHas TOUKa
Cucrema oTcyera.
2 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmorexa [TOK
https://m.edsoo.ru/ff0ad474
TIBYKEHUS
3 PaBHOMEpHOE TIPAMOIIMHENHOE 1 bubnuotexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIMHENHOE
4 nerxeHne. CpeliHsIst 1 MTHOBEHHAs 1
CKOpPOCTh
[IpssmonuHeiHoe
5 £3Ho CKOPEHHOE JIBH>)KCHUE 1 bubmorexa [TOK
PABHOYCKOP A ‘ https://m.edsoo.ru/ff0ad8d4
YckopeHue
CxopocTh NPSIMOTMHENHOTO
6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
['padux ckopoctu
Jlaboparopnas pabota
"OnpeneneHne yCKOPEHUs Tena bubmmoreka [JOK
7 1 1 _
NP PABHOYCKOPEHHOM JIBHIKCHUH https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOM IJIOCKOCTH"
8 CBoOomnHoe nageHue Tei. OnbITh 1

Tlanmunes



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

PaBHOMepHOG JABHXKCHUC I10

9 OKpyxHOCTH. [Ilepron u wacrora bubmuotexa [JOK
oOpamienus. JInHeitHas u yriosast https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 [leHTpOCTpEMUTETHLHOE YCKOPEHUE

11 IlepsBeriit 3akoH HeroToHa. BexTop bubmoreka [JOK
CHUTBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HerotoHa. bubnuotexa [JOK
PaBHoelicTBYIOIIAS CHIa https://m.edsoo.ru/ff0ae72a

13 Tpetunt 3axkon HeroToHa. bubmuoteka [JOK
Cymeprno3uius Cri https://m.edsoo.ru/ff0ae982

14 Pemrenue 3amaq Ha npuMeHEHUE bu6mmoreka IJOK
3akoHOB HpioTOHA https://m.edsoo.ru/ff0aeb6c

bu6moreka IJOK

15 Cua ynpyrocti. 3axon I'yka https://m.edscli.ru/fanecaZ

16 Pemenue 3amad no teme «Cuna
YIPYTOCTH

17 Onpenoromme weenocrs bumiorexa LIOK

https://m.edsoo.ru/ffO0aee28
MPYKUHBD)
bubmoreka IIOK

18 Cua Tperus https://m.edsélo.ru/fanf738

19 Pemenne 3amad no teme «Cuma bu6mmoreka IJOK
TPECHUSD) https://m.edsoo.ru/ff0afa26
JlabopaTopnas padbora

20 "OHpEI[CJ’IEHI/Ie Il)coa(bfbnuHeHTa bubmorexa [TOK

TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
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

Pentenue 3amad o teme "3aKOHEBI

bubmoreka IIOK
21 HB}OTOI:'Ia. Cuna ynpyroctu. Cuna https://m.eds00.ru/ff0afbse
TpEHUS
Wiia TSDKECTU U 3aKOH
22 gceMHpHoro TATOTEHUS. bubsmorexa [TOK
https://m.edsoo.ru/ff0af044
Y ckopenue cBOOOHOTO MaIeHUs
VYpok-koHpepenuus "JBrkenne

23 TeJl BOKPYT TPaBUTAIMOHHOTO
uentpa (CoslHeUHasi CUCTEMA).
lanaktukn"

TR —— BuGmnorera LIOK

" https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IIepBas kocMu4ecKas CKOPOCTb. bubnuotexa [JOK
HeBecoMocTh 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKHU.

26 AGCOIIIOTHO TBEPJOE TETIO. bubmuoteka [JOK
PaBHOBecue TBEPIOTO TENa ¢ https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OCBHIO BpallCHUS

27 MowmenT cuiibl. LleHTp TsKecTH

8 Pemienue 3amad no teme "MoMeHT bu6mmoreka IJOK
cwibl. LleHTp TspKecTH" https://m.edsoo.ru/ff0b02b4

29 angi)rToeT(r);K:eI:ag ?}K/ITE;?;];;?:CK% bubmmorexa ITOK

N " https://m.edsoo.ru/ff0b0408
NBIOKeHne. B3anMoencTBue Tel
'I'<OHTp0J'H)Ha$I pabota 1o Teme Bu6morexa [JOK
30 MexaHn4ecKoe JIBIKCHHE.

B3aumoneiictsue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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

Nmmynbe Tena. UMnyasc CUIbL.
3aKOH COXpaHEHUSI UMITYJIbCA.

bubmoreka [JOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJCHUCTBUE
32 Pentenue 3amad mo treme "3akoH bu6mmoreka I{OK
COXPaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepenuus "PeakTuBHOE
JBUYKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanuueckas paborta u bubnuotexa [JOK
MOIIHOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSHKECTH, CHITB bubmoreka IIOK
YIPYTOCTH M CUJIBI TPCHHUS https://m.edsoo.ru/ff0b0db8
JlabopatopHas pabota
«Onpenenenue pabOThl CUIIbI
36 TPEeHHsI IPH PABHOMEPHOM
JIBYKEHUH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBsi3b DHEPTUH U PaOOTHI.
[TorenunanbHas 3HEPTUs
38 Kunernueckas sneprus. Teopema bubmuoteka [JOK
0 KMHETHYECKOW dHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHHS YHCPTUN» https://m.edsoo.ru/ffOb12fe
11 KonebarenpHOE ABMKEHHE U €TO bubmoreka IIOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoyieOaHusl. bubmmoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

BrinyxneHnble Kosie0aHus.
Pe3onanc

https://m.edsoo.ru/ff0b20f0

43

44

MaremaTu4ecKuil U NPy KUHHBIA
MasiTHUKU

Ypok-uccneaopanue
«3aBUCHUMOCTh MEPHUOJIA
KOJIEOAHUM OT KECTKOCTH
MPY>KUHBI U MacChl Tpy3a»

bubmoreka IIOK
https://m.edsoo.ru/ff0b197a

45

46

47

HpeBpameHI/Ie OHCPIUuU 1Ipu
MEXaHMYECKUX KOJICOaHUAX

Jlabopartopnas pabota
«OrnpenesieHne 4acToThl U
nepuo/ia KojaebaHuil mpy>KMHHOTO
MasTHUKA

Jlaboparopnas padota «IIpoBepka
HE3aBHCUMOCTH TEepHOJa
KOJieOaHMil rpy3a, MOJBEIIEHHOTO
K HUTH, OT MaccChl Tpy3a»

bubmoreka IIOK
https://m.edsoo.ru/ff0blaec

bubmoreka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BOJIHbI. CBOMCTBA
MEXaHUYECKUX BOJIH. [IpoosibHbIE
Y MOTICPEYHBIE BOJIHBI

bubmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

50

VYpok-koHpepeHIms
"MexaHU4YeCKHUE BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpaK€HUE 3ByKa

o1

Ypok-uccneaoBaHue
"HaOmro1eH1e 3aBUCUMOCTH



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

52

53

BBICOTHI 3BYKa OT YaCTOTHI"
I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
VYpok-koHbepeHius "Y1pTpa3Byk
¥ UHPa3BYK B MPUPOJIE U
TexHuke"

bubmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroToBka K KOHTPOJIBHON
paboTe no Teme "3aKOHBI
coxpaHeHMsl. MexaHu4yeckue
KoJe0aHus U BOJIHBI"
KoHntposbHas padboTta o teme
"3aKOHBI COXpaHECHMUS.
MexaHndeckue KojieOanus u
BOJIHBI"

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMATHUTHBIE BOJIHBI

bu6moreka IJOK
https://m.edsoo.ru/ff0b25f0

bubmoreka IIOK
https://m.edsoo.ru/ff0b2abe

57

58

59

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

VYpoxk-kondepenuus "lllkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonnp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBs3H"

Ypok-uccnenosanue "N3yuenue
CBOMCTB AJICKTPOMAarHUTHBIX BOJIH
C ITOMOIIBLI0O MOOHUIBHOTO
tenedona"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b2fe6

bubmoreka IIOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3a/la4 Ha OIIPCACIICHUC



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

HaCTOThI U AJIMHBI
3JI€KTpOMaFHI/ITHOI>’I BOJIHBI

61

62

DneKTpoMarHuTHasi NpUpoa
ceeta. CkopocTh cBeTa. BoiHOBBIE
CBOMCTBA CBETa

HUctounuku ceera.
IIpsamomnuHeliHoe
pacrpocTpaHeHuEe CBeTa. 3aTMEHUS
Comnnua u Jlynsl

bubmoreka IIOK
https://m.edsoo.ru/ff0b31d0

bubmoreka IIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEHUS CBETA. 3epKaja.
Pemienue 3a1a4 Ha NpUMEHEHUE
3aKOHA OTpPaXKEHUs CBETA

bubmoreka IIOK
https://m.edsoo.ru/ff0b38c4

64

65

HpeHOMHGHI/IG cBeTa. 3aKOH
IIPpCIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcrmonbp30BaHNUE MOJTHOTO
BHYTPEHHETO OTPAXKCHUS B
ONTUYECKUX CBETOBOLAX

bu6mmoreka IJOK
https://m.edsoo.ru/ffOb3aea

bubmoreka IIOK
https://m.edsoo.ru/ffOb3c5c

66

JlabopatopHas pabota
"HccnenoBaHue 3aBUCUMOCTH yTJia
MIPEJIOMIICHHUSI CBETOBOTO JTy4ya OT
yTiia aJeHus Ha TPAHUIIC
"Bo31yX-CcTeKI0""

67

VYpok-koHbepeH s

"M cronp30BaHue MOITHOTO
BHYTPEHHETO OTPAKECHUSL:
CBETOBO/IbI, OITHKOBOJIOKOHHAS
CBS3B"



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubmoreka [JOK

68 JIuu3el. OnTHdecKas CHIa JUH3BI https://m.eds00.ru/ffob3f2c
69 [TocTpoenune n300pakeHMIt B bubmuotexa [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota
70 "Onpenenenne PoKyCHOTO bubmoreka [JOK
PacCTOSHUS ¥ ONITHYCCKON CHITBI https://m.edsoo.ru/ff0b4206
coOuparomen TMH3bI"
71 Ypoxk-koHdpepennus "OnTudaeckue bubmoreka [JOK
JMH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak onTuyeckasi cuctema. bubamoreka [{JOK
3peHue https://m.edso0.ru/ff0b4684
73 Ypoxk-koudepenuus "edexTor
3penus. Kak coxpanuts 3peHne”
Paznoxenue 6emoro ceera B
74 criekTp. OnbiTel HploTOHA. butmoreka [JOK
Co’keHHE CIIEKTPAJIbHBIX IIBETOB. https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBera
Jlabopartopnas padota "OnbITHI 1O
| P S e o LOK
https://m.edsoo.ru/ffOcOe2a
MIPEAMETOB MPHU WX HAOTIOICHUN
4yepe3 [[BETOBbIC (PUIIBTPHI"
Ypok-nipaktukyM ""BosiHOBBIE
76 CBOMCTBA CBETA: IUCTIEPCHS,
uHTephepeHus u nudpaxmaus’
77 OmneiTel Pezepdopna u butmoreka [JOK

IUIaHCTapHasa MOACJIb aTOMa

https://m.edsoo.ru/ff0c12a8



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
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

[Toctynatsr bopa. Moaens atoma

8 bopa
Hcnyckanue u or
79 aTCOI\ZOCM?KBeaHTBIO. ﬁgﬂleeglt?ai;]aeem bubmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTpPBI
80 VYpok-npaktukym "HaOmronenne bubmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaamnoakTuBHOCTD 1 €€ BUIBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
82 CrpoeHune aTOMHOTO sapa. bubmuoteka [JOK
Hykmonnas mojienb https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHbBIE IpEBpAILICHUS. bubnuotexa [JOK
H3oTOMBI https://m.edsoo.ru/ff0clal4
84 Pemenue 3amay mo teMe: bubmoreka IIOK
"PamnoakTHBHBIC ITPEBpaIICHHS" https://m.edsoo.ru/ffOclb4a
85 [Tepuonx momypacnana
86 };pazll;ggli{gs:{i?g IIZJIyHeHI/Iﬂ B bubmorexa [TOK
’ https://m.edsoo.ru/ff0c2126
MpUPOJIE, MEIUIIMHE, TEXHUKE
o | e pe S Bumores 110K
https://m.edsoo.ru/ff0c1c58
MacCOBOT0 YHCel
38 DHeprus CBs3U aTOMHBIX SIJIEP. bubmoreka [{OK
CBsI3b MaCChI U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHoie
peakuuu"
90 Peakuuu cuHTEe3a U 1eNIeHUs sAEp. bubmoreka IIOK



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

Nctounuku suepruu CoHua U
3BE3]T

https://m.edsoo.ru/ff0c1e88

91

92

93

Ypok-koHbepenmus "Anepras
SHepreTuka. JlencrBus
PaaOaKTUBHBIX U3Jy4YCHUIN Ha
YKUBBIEC OPTaHU3MBI"

IToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DNEKTPOMArHuTHOE MOJIE.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanTtoBbI€ siB1ECHUA"

KoHntposnbHas padoTta o teme
"DNEKTPOMArHuTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJTHBI.
KBaHTOBBIC siBIICHUA"

bu6moreka IJOK
https://m.edsoo.ru/ff0c223e

94

95

96

[ToBTOpenue, 06001ICHHE.
JlabopaTopHbie pabOTHI IO KypCy
"B3aumoneiictBue ten"

[ToBTOpEHuE, 00001ICHHE.
Pemenue pacueTHbIX 1
KaueCTBEHHBIX 3aJa4 10 TeMe
"TemnoBsie Iporecchl”

[ToBTOpEHue, 006001IeHHE.
Pemenune pacueTHbIX U
KaueCTBEHHBIX 33J1a4 [0 TEME
"KIIJI TenioBbIX ABUTaTENICH'

bubmoreka IIOK
https://m.edsoo.ru/ff0c245a

bubmoreka IIOK
https://m.edsoo.ru/ff0c2572

bubmoreka IIOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600MICHHE.
Pemenune pacueTHbIX U

butmoreka [JOK
https://m.edsoo.ru/ff0c2b30



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

KaueCTBEHHBIX 3aJ1a4 [0 TEME
"KIIJI ssmekTpoycTaHOBOK"

[ToBTOpenue, 06001IEHNE.

bubmoreka IIOK

%8 ,J,Ia6OP ATOPHBIC P a6o,,m 1o Kypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
09 crecrmmnotene Huoms 1 ufimorera LIOK
| https://m.edsoo.ru/ffOc2d6a
COXPAaHCHHUA B MCXAHUKE
100 crexcronn no reve Koneoamn 1 ubmiorera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 crecrmmnorene ‘Crerome 1 bubmoera LIOK
" https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, 0606menue. Pabora
102 ¢ Tekctamu 110 Teme "KBaHToBas u 1
anepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJMYECKOE OBECITEYUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

®uzuka, 7 «macc/ Ileppimkun A.B., OOmecTtBo ¢ orpaHudeHHOU
oTBeTCTBEHHOCTBIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocemenue»
@uszuka, 8 kmacc/ Ilepprmkua A.B., OOmecTtBo ¢  orpaHMueHHOU
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocemenue»
®wusuka, 9 knacc/ Iepeiukua A.B., I'ythuk E.M., O61iecTBo ¢ orpaHHueHHOM
oTBeTCTBEHHOCTBhIO  «JIPODAY»; AxumonepHoe oOmiectBo «M3marenscTBO
«IIpocBenienue»

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJIA

KoHTposibHBIE W caMOCTOATENbHBIE PabOTHl MO (Qu3nke. 7 Kiacc: K y4eOHUKY
[Tepeimkuna A.B. "®uzuka. 7 kinacc"/ O.U.I'pomuesa. - 5-¢ uza., nepepad. u Ao1.
- M.: WUznarensctBo "Ox3amen", 2013. - 109, [3]c. (Cepus "YueOHO-
METOINYECKNH KOMIUIEKT"
KoHTposibHBIE U caMOCTOSITENbHBIE pa0OTHI MO (hU3MKe. 8 KiIacc: K YUYEOHUKY
[Teperimkuna A.B. "®u3zuka. 8 kinacc"/ O.M.I'pomuesa. - 4-¢ uzn., nepepad. u AOI.
- M.: MzparensctBo "Ox3zamen", 2013. - 111, [l]c. (Cepus "YuebHO-
METOANYECKUHN KOMILJIEKT")
KoHTposnbHbIE U caMOCTOSITENbHBIE PAa0OTHI MO (u3MKe. 9 Kiacc: K y4eOHUKY
[leppimkuaa A.B., I'ythuk E.M. "O®uzuka. 9 xnacc"/ O.W.I'pomnea. - M.:
M3narensctBo "Ok3amen", 2010. - 159, [1]c. (Cepus "YueOHO-METOAMYCCKUMA
KOMITJIEKT")

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

https://phys-oge.sdamgia.ru/
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