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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHS
bu3MKN Ha AEATETHbHOCTHOM OcCHOBEe. B mporpamMMe mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YYCHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCp>KaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka sBIIETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
PEIMETOB, TMOCKOJBKY (PH3NYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKOU
reorpaduell, BHOCHUT BKJAJ B E€CTCCTBCHHOHAydyHYI0 KapTUHY  MHUDA,
IpeloCcTaBisieT HauOoJiee SICHble O00pas3lbl NPUMEHEHHS HAy4YHOrO METoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHbIE H  HCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM peElIeHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusuku:



npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHeWIleMy OOy4YeHHUIO B 3TOM HAlpPaBJICHUU.

JlocTKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

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

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHEIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHATHU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeZemI0).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CrucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 10 (pU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmromaemoro siiaeHus. Onucanue GU3NIEeCKUX SBICHUHN ¢ IIOMOIIIBIO MOJIEIICH.

Hemoncmpauuu.

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

2. duznueckue npubOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

Omnpenenenue 1EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TpUbopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeleCTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

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

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUXCA  MPUTSDKEHUEM WU

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.
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1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BAaHUEM

dbotorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.

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

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUiibl C TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TsbkecTd. Cuiia TSOHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CinoxkeHue
CHWJI, HAIlpaBJICHHBIX MO OJHOW mpsiMoi. PaBHoaelcTBytomas cwi. Cujla TpeHus.
TpeHue CKOJIbXEHUS U TPEHUE TTOKOSI. TpeHrE B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MexaHUYeCKOTO ABMKCHHMS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

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

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJICITH JICKTPUICCKOTO aBTOMOOMIIS M TaK Jiajee).
2. OnpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM IUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPJOIO Tea.
OMnBITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHUs (medopMarivm)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocTtaTudeckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymIHONW 000oukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO



JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEN: MUIABAaHUE WM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHCTBYIOINIEH Ha  TEJo,
IOrPYKEHHOE B )KUIKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

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

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass odHeprusi. KuHeTnyeckas U TOTEHIMANIbHAsT HHEPTHUS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAIBHOM MOBEPXHOCTH.
HccnenoBanue yciloBUil paBHOBECHSI pblyara.
N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.
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4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPHBIX TEJI HAa OCHOBE IMOJOXKEHUN MOJICKYJISIPHO-KUHETUUECKON TEOopHH.
CmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOe pacuIMpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTtpennsisi sHeprusi. CrocoObl W3MEHEHHMS BHYTPEHHEH DHEPTHUU:
Terionepeaaya U COBEPILIEHHE paboThI. Buapt TeIJIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudecTBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIJIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHeprust TOIUINBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaOmronenne OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenue nuddysuu.

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

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus remMnepaTypsl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npy COBEPILICHUH 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.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
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, JEMOHCTPUPYIOIIHME 3aBHCHUMOCTH JABJICHHMS BO3JyXa OT €r0

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
TEIUIONepeay U PadOThl BHEIIHUX CHJL.

8. HccnenmoBanue siBieHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOM  IpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. OnpezenieHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpezenieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsOKeHHbIX  Ted. 3akoH KynmoHa (3aBHCHUMOCTh CHIJIBI  B3aUMOJEWUCTBHUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmm
CYINEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKkux 3apsAnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsml.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B XKHUAKOCTAX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJIHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o1 ydactka uenu. [locienoBarenbHOE M MAapailjIebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

ITocrostHHble  MarHuThl.  B3anMoaencTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarautHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DONEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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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 KUJKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoelicTBrue MOCTOSHHBIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue aBiaeHUS 3IEKTPOMArHUTHOW UHAYKIIVH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

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 HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS M MaTepuaa.



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

9. IlpoBepka mpaBwyia Uil CWiIbl TOKAa INPU IApAUIEIBHOM COECIMHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOIO0 TOKA, BBIIEIAEMON HA
pe3ucrTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHWTHOrO MOJIAI IOCTOSAHHBIX MArHUTOB IIPH  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
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 351€eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICNOBAHUE W3MEHEHWM 3HAYECHHWS W HAIPaBICHUS WHIYKIITMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoninHelHOE ABMkeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
naneHusa. JBuwkenue miaaner Bokpyr Comuma. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



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

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTHUA TCJIa, ITIOAHATOIO Ha

MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.

o v kAW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

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

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCHUTENbHO KaOuHeTa (QU3HKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

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

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU ABUKEHUU TeNa MO ACHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

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

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU 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. HMccmenoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OnpeneneHue KECTKOCTH MPYKUHBI.

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

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. OmpezienieHne  pabOTHl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Paznen 9. Mexannyeckue KoJ1e0aHMs M BOJIHBIL.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKUMX BOJIH. [IpomosibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

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

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUoOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI 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. OmbITEI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHojJa  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o v oA W



ONEeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun nevictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najIeHusl.
N3yuenune xapakTeprucTUK n300paxeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIVH3BI.
OnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

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

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anlb(pa, OeTta- U ramma-usinydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sfep. CBA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0MINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMAaTU3allun
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3UKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleurnBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TOJy4YEHHBbIE 3HAHUS, pelmaTh 3aJayd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a CU€T TOro, 4To OOYy4arolUecs BBIIOJHAIOT 33JaHMsl, B KOTOPBIX UM
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 IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
duznyecKoil HayKu;

- ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpa’kIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKy;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTPUSITHE ICTETHUUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAXKHEHMIIEH COCTaBIISIIOIIEH
KYJBTYPBI;

- pa3BUTHE Hay4yHOW JIIOOO3HATEILHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOTO IIOBEJECHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

- aKTUBHOE y4YacTHE B pPEIIEHUM MNPAKTUUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAIpaBlIeHHOCTH, TPEOYIOIMX B TOM YHCIEe U (DU3UUECKUX
3HAHUU;

- IHTEPEC K MPAKTUYECKOMY M3yUYCHHIO TIPpOodeccHii, CBSI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpUEHTAIMs HAa MPUMEHEHHE (U3MUYECKUX 3HAHUM IS pelIeHus 3aaad B
o0JacTh OKpy’Karolled cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOJKHBIX ITOCJICACTBUN U1 OKPYKAIOLEH CPEJIbl;

e - OCO3HaHME TJI00AJBHOIO XapaKTepa HKOJOTUYECKHUX MpOoOIeM U IMyTed HuX

pelIeHus;

e 8) amanTanmuum K HU3MEHSIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
MPOEKTOB (DPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM UKcie GOpMyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
busuKy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPUOOPETEHHU HOBBIX (PUINUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MO>XKHBIX TJI00ATBHBIX TTOCTEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmero oopazoBanus y odyyaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YIEOHbBIE N1EUCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

e BBIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMS JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JTAHHBIX U HAOJFOCHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

e BBIABIISITh NMPUYMHHO-CICACTBEHHBIC CBSI3W TPU H3YYCHUU (PU3HUECKHUX
SIBJICHWHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOH (u3nueckoin
3a7aun (CpaBHEHHE HECKOJIbKMX BapHaHTOB pELICHMs, BBHIOOp Hambosee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTBH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyYIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIECIOBAHMUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METO/bl, MHCTPYMEHTBI U 3aIPOCHI IIPpU IOUCKE U
orbope uMHGOpMalUMU WIH JIAHHBIX C YY4ETOM MNPEAJIOKEHHON y4uyeOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBICHUS
uHQOpMaMM W WUIIOCTPUPOBATH pEIIAEMbIE 3aJla4yd  HECIOKHBIMU
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOM TeMbI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIMIL;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaThb W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHW KOHKPETHOW (hU3MUecKOM
poOJIeMBI;

NPUHUMATH [IEJTH COBMECTHOW NIeATEIHHOCTH, OPTaHN30BBIBATh JCHCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiau, 0O0CYXKIaTh MPOLECChl U
PE3yNBTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO YacThb PabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBJICHUIO M KOOPAUHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIICHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELICHUS B TPYMIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PeleHUs (PU3HMUECKOM 3aaun HIn
IUTAHA HUCCIEJOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJlaraéMble BAPUAHTHI pELICHUM;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejiararh iaH e€ nN3MeHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITIOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITEICTB, W3MEHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHnd (PU3NIECKUX 3a]1a4 UIIH
B YTBEPKJICHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOe JABMKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuarh sBieHus (auddy3us, TEMI0BOES JABMKCHHE YAaCTHI] BEIECTRBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHHE, HWHEPLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tepeaada JOaBjieHUs TBEPABIMM TelaMH, KUIKOCTIMU U



razamu, atMocepHOoe [aBieHHE, IUIABaHHE TeJl, IPEBpALICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TeJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWila TpeHMs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KUHETUYECKass U MOTEHIMalIbHAs 3HEPTusi), MpHU ONHUCAHUU IPABUIBHO
TPAKTOBAaThb  (PU3MYECKUI  CMBICA  HMCHOJb3YEMBIX  BEIMYMH, UX
0003HAUYEHUSA M EIUHMILBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpapMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJIb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ OMOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bu3nYeCKUX METOAOB, B OITMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
NpeanosjoxkeHue  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
busznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsieMbIe
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3AMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEPHO JIBIDKYILETOCA Tela OT BPEMEHU [IBIKEHUS Teja, CHIIBI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyKEHHOM YacTu Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh M3MEPEHUs, CIeIysl MPEeNoKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHHUSA,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas  Ha
NOTPYKEHHOE B KHUIKOCTh TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJIHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UICKOMOW BEJIMUKHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MUYECKUX SBJICHUN M HEOOXOIUMBbIE (HPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYIKAIOILIEH CpeEAcE;

OCYILECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cety MIHTEepHET, Bi1aieTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOUIEHHsI O pe3yJbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUUICHUE ITPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUM paclpenenirh
OOS3aHHOCTH B TpYIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 3aJauaMH,
CIICAUTh 3a BBIIOJHEHUEM IUJIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIBbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIN Tap, BJIAXHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nauyaTth ABJICHUS (TEIJIOBOE pAaCHIMpPEHHME M C)KaTue, TeIuiolnepenaya,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
TeTJonepeaaya (TeTIONPOBOHOCT, KOHBEKIIMS, U3JIyYEHUE),
AIEKTPU3AMUA TEJ, B3aUMOJICHUCTBUE 3aPSANIOB, IEUCTBUS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
[0 OIIMCAHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,



Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJIEHUS, YJENIbHAas TeIUIoTa NapooOpa3oBaHUs, ylAelbHas TEIIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHHME  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKYI0 BEIUWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOEHUS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa JiJ1s yyacTKa LEeMNu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UUECKUX SBICHUA WU
bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS



BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi NpU M3JIYYEHUH OT IBETa M3Iydarolled (MOrjiouaromie)
IOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJABI OT TEMIIEPATYypbl KUJIKOCTH U
wiomanm €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsoB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[Usl MarHUTHBIX TIOJE€M IOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS HAa MPOBOAHHMK C TOKOM, CBOWCTBA AJIEKTPOMAarHura,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
COINPOTHBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIENOBATEIbHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUU U HEOOXOIUMBbIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX



1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETICH;
OPUBOJUTH  NPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKUX 3HAHWW B IOBCETHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK wHpOpManuu (U3HUUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © MYyTEM CpPaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOTHCHUH yUE€OHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHHS, CIPABOYHBIE MaTepUabl,
pecypcebl cetu HTepHeT, BiiaieTh NMpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
cCollepKaHUsi, B TOM 4YHCJIE MYOJIMYHO TPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEeOHBIX TMPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
MOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATEeTLHOCTh TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aUMOICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K konIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pasznuyaTh SBJICHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE JBMKCHHE (3aTyXarolue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKECHUE



3ByKa, MNPSAMOJMHEUHOE PaCHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eIoro cBeTa B
CIEKTp U CJOXEHUE CIHEKTPAJIBbHBIX IIBETOB, [HUCIIEPCHUS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHUS B TPHPOJIE:
MPUJIUBHI U OTJIUBBI, IBUKEHUE T1aHeT COJIHEUHOUW CUCTEMBI, PEAKTUBHOE
JBUKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KWBOTHBIMHU,
3EMJICTPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IBETa TE,
ONTUYECKHUE SIBICHUS B MPUPOJIC, OMOIOTUYECKOE NEUCTBHE BUAMMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO HW3IyYCHWH, €CTeCTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
IPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUMOAKTUBHBIX W3JIyYEeHUW Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3NYECKHUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBUKCHUU, YCKOPEHHE, MEPEMEIICHUE, MYyTh, YTIJIOBas
CKOpOCTb, CHJIa TPEHHUS, CHJIA YIOPYTOCTH, CHJIA TKECTHU, YCKOPECHHUE
CBOOOJHOTO TAJICHUsSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHJIbL,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHASA YHEPTUS CHKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrusi, MOJHAsA MEXaHWYECKas >HEPrus,
MEepPHOJT U YacTOTa KoJieOaHWM, JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaYeHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
WCIMOJIb3ysl 3aKOH COXPAHEHMSI DHEPruU, 3aKOH BCEMHUPHOIO TSATOTEHHS,
MPUHIUIT CYNEPHO3UIMHA CWJI, NPUHLUUIN OTHOCHUTENBHOCTH [ amunes,
3akOHbl HBIOTOHA, 3aKOH COXPaHECHUS MUMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOTO U MAaCCOBOT'O YMCEN
NpU SJAEPHBIX PEaKIUAX, MPU STOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MAaTEMATHUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMld MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTEPa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX



[IaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MYECKHUX SIBICHUM,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIJIOBUE, BBISIBIISATH HEOCTAIONINE WM M30BITOYHBIC JIaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHHUS, TPOBOJIUTH PACUEThl U
OIICHWBATh PEATHCTHYHOCTh IMOJYYCHHOTO 3HAYCHUS (PU3HUCCKOU
BEITUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
(GU3MYECKUX METOOB, HCIIOJIB3YS OMHCAHUE WCCIICIOBAHUSA, BBIICIATH
IpOBEPSIEMOE  TPEAMNOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
MPOBENCHUSI  WCCJICNOBAaHUS, JIeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKkux CBOMCTB Tes (M3yueHHE BTOpPOTO 3akoHa HploTOHA, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH TMepuoia KoyieOaHUW MPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue 0enoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JMH3E, HAOJIOEHUE CIUIONIHBIX M JIMHEWYATHIX CIEKTPOB HW3ITYUCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0opyZoBaHUs, OINWUCHIBATH XOJ OMbITa MW €r0  pPe3yJbTarThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, OMPEaeIIss
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBAaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIDKCHMM O€3 HaudajJbHOM CKOPOCTH, Mepuoia
KOJIeOaHWI MaTeMaTMUeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHWs W yria MpeIoMJICHHs OT yriia
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yiabTaThl  IMOJYYCHHOW  3aBUCHMOCTH
bu3nYecKuX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIe0BaHNUS;

MPOBOJIUTH KOCBCHHBIC W3MEPCHUS (U3MYECCKUX BEIMYUH (CPEIHSISA
CKOPOCTb M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUs], XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuosi KojeOaHwii MaTeMaTH4eCKOoro W TMPY>KWHHOTO MAasTHHKOB,



ONMTHYECKas CWIa COOMpArONIe  JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBITNOJIHATh U3MEPEHUS, CIENYs IPEII0KEHHON MUHCTPYKIMH, BBIYUCIIATD
3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH [IOJIyYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHNUH;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

pa3iauyuaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJICIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACcCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEl JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKUX 3HAHWW B IOBCEIHEBHOU
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (puU3MUEecKoro coAepikKaHHs, CIPaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpKaHMUS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHON WIIM UCCIEN0BATEIbCKON
NESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U CONPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
Paznen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HayKka 0 MPHPOJE 2 https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 PuU3HICCKHC BENMIMHEI 2 1 https://m.edso00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pasnean 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue peiiectsa . https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnnoreka [JOK
' BelecTBa https://m.eds00.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 Eubmorexa IIOK
' https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznea 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
31 Mexarmeckoe asuwkenne 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 HMuepuuus, macea, II0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bret cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB



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

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBenne KuaKoCTH S https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe rasnenue 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGoTra u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
51 Pabora n momsocTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie mexaru3sMb! > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanutieckas Suepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
. bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenuiosbie npouecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarnutreIe ABACHNS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 ONEKTPOMArHHUTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5



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

9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OMHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonericraue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomp1 coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckne KoJeO0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 Mexamiiecknue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DjieKTpOMATrHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41adab
bu6nmoreka [JOK
4.3 Paznosxenue 6enoro cBera B CIEKTP 3 2 https://m.edsoo.ru/741a4a6
Hroro no pazmeny 15



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

Pa3nea 5. KpanroBble ABJIeHUA

51 Hcnyckanue U MorionieHue CBeTa aTOMOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sipa 6 1 Egggﬁgg{;ﬁ)gﬁ}é fa1a436
53 Jncpsie peaaunn 7 ! Pipsim dso0.07t418426
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnnorexa [HOK
Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

JJIeKTPOHHbIE
Jlara uudgposbie
u3ydeHusi oOpa3oBaTesIbHbIEC

pecypchl

IIpakTHYeckue
padoThI

du3uka — Hayka O IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MexaHn4ecKue, TeII0OBEIe,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
DOuU3NYECKUEe BEITUYUHBI M UX
U3MEpEHHE

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TEeMIIEpaTyphl"”

Kak ¢u3suka u apyrue ecTecTBeHHBIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C IIOMOILBIO MOAENIEN

Ypoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
MYIIEHHOTO0 TOPU30HTAIBHO, TEM
Ooubliie, yeM OoJblIIe BHICOTA ITycKa"

Crpoenue BeniecTBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA

JIBI>KCHUE YaCTHUII BEIICCTBA

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBsI3b MEXy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX bubmuorexa [JOK
11 _
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJIbI
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE I/IIiIC aBHOMEPHOE Eubmorexa ITOK
p p p https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bubmuorexa [JOK
13 Ciopocts. EnuruieL cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHH JBUKCHUS bubmorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKoH UHEPITUH.
15 B3a1/131\1/fo eficTBUe TeanIjaK MpUYNHA Eubmorexa IIOK
a p https://m.eds00.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
16 :
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenue
IJIOTHOCTHU TBEPIOTO TEIa
18 Pemenne 3amay mo reme "ILioTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepuCTHKa
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
JlaGopatopnas pabora «M3yuenue
20 3aBHCUMOCTH PaCTSIKEHHUSI

(nedopmanun) Npy HUHBI OT



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

IIPUJIOKEHHOMN CHIIBD»

21 SIBnenne tarorenus. Cunaa TIKECTH
CBS3b MEXIOY CUJIOH TSKECTU U
22 Maccoit Tenla[lyBec tena. Pemenne Bubmzorexa LIOK
e ' " https://m.edsoo.ru/ff0al778
3ama4y o teMe "Cuna TSKeCTH
Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [HOK
23 :
DU3NYECKUE XaPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Msmepenme cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocs https://m.edsoo.ru/ff0al778
CrokeHue OByX CUJI, HaIpaBJIEHHBIX
26 10 OJTHO Hﬂﬂ?\]/ﬁ)ﬁ ’ Eubmorexa ITOK
JIHOH TIP ) https://m.edsoo.ru/ff0ala70
PaBHogeiicTBYIOIIAs CHIT
97 Pemrenne 3ama4d mo reme
"PaBHoneiicTByromas cr"
TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
28 ]
Tpenue B IpUpOIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «M3yuenue
3aBUCHMOCTH CHJIBI TPEHHMS
29 CKOJIbKEHUS OT cnnmp JIaBJIEHUS U bubimorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI
Pemienue 3agaud mo remam: «Bec
31 tenay, «I'paduueckoe n3oopakeHue bubnuoreka [IOK
cuny, «Cunby, «PaBHoaecTByOMIas https://m.edsoo.ru/ff0aldeQ
CHIT»
KonTponbHas pabota no remam:
32 «MexaHn4yecKkoe ABMKEeHHEY, «Macca,

INIOTHOCTBY, «Bec Temay,



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
https://m.edsoo.ru/ff0a1de0

«['paduueckoe n3o0pakeHne CUI»,
«Cuibn»

JHanenue. CriocoObl yMEHBIIICHUS U

bubmuorexa [JOK

33 YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
o | e S BuGorera 10K
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
B | o wmoctt o revn, Sakon BuGorexa 10K
» KHA ’ https://m.edsoo.ru/ff0a25b0
ITackams
36 JlaBiieHWE B XKUJKOCTH U Tase, bubnuorexa [JOK
BBI3BAHHOE JIEUCTBUEM CHJILI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «Jlapienue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocyEI https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuuecknii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuanrnbl
A obonoun Sesm. Jammciocts BuGmorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BBICOTHI
HaJl ypOBHEM MODsI
bu6mmorexa [IOK
42 Bec posyxa. ATmocepHoe napnerue https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTO IaBIeHUS. bubnmuorexa [JOK
OnsiT Toppuuenau https://m.edsoo.ru/ff0a2da8
1 3aBUCUMOCTH aTMOC(HEPHOTO Bu6morexa LIOK
JABJIEHUS OT BBICOTHI HAJl YPOBHEM

Mopsi

https://m.edsoo.ru/ff0a2fc4



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

Bapomerp-anepoua. AtmocdepHoe

bu6mmoreka [IOK

45 JTaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Permrenue 3agad mo reme
46 " "
ATmochepHoe aBieHue
eNCTBUE KUJKOCTHU U Ta3a Ha
47 gorpymeHHoe B HUX TEJIO. EH@_IHOTeKa HOK
ApXiMesioBa cia ttps://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIbI, bu6mmoreka [IOK
JEHCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaboparopHnas paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCcTH TEJIa)»
bubnmnorexa [JOK
50 Inapanue e https://m.edsogru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHnue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU U
ompeneneHue e€ rpy30mnoabLEMHOCTH"
Pemenwne 3anay mo Temam: «IlnaBanue
50 cynoB. BoznyxornaBanue, bubnmnoreka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B)»
bubnmuorexa [JOK
53 Mexameckas padota https://m.edsogru/ff0a3f82
bubnmnoreka [JOK
>4 MomgocTs. EARHUIE MOmHOCTH https://m.edsogru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, pa3BUBAaEMOIl pu

noabBéMe o Jiectauie"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

S7

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

KontponbHas pabora no teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
poBepouHas paboTa

58

59

PesepBHrlit ypok. Pabora ¢ Tekctamu
o Teme «/laBnenue TBEpABIX TeN,
XKUJIKOCTEH U Ta30By / Beepoccuiickas
IpoBepoyHasi paboTa

Poiyaru B TeXHHUKE, OBITY U IPUPOJIE.
Jlaboparopras pabota
«MccnemoBanue yCiaoBUi paBHOBECHSI
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

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

60

61

62

Pemmenue 3a1ay o TemMe «Y CJI0BUSA
paBHOBECHSI pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/ HaknoHHOM
MJIOCKOCTH

Pemenue 3amad mo teme "Pabora,
MotrHocTh, KIT/"

0.5

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHUsl.
Kunernueckas 1 moTeHIMaIbHas
SHEPTHUs

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

64

65

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
U3MEHEHUS KUHETUYECKON U
IMOTEHIIMATIBHON SHEPTUU IPH
CKaTBIBAHUH TeJIa 110 HAKJIIOHHOM
IJIOCKOCTH"

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



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrtponsHas pabora o Teme

66 «PaboTa 1 MOIIHOCTh. DHEPTHUS» 1
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnmoreka [JOK
o teme "MexaHnuecKoe ABIKCHUE" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu
68 o teMe "Padorta. MOMHOCTE. 1
Oneprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne WIyueHHS  0GPA3OBATENbHBIE
padoThbI padoTbI pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUH U UX OIZ,BITI})IHG 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KaMWUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaThue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bupe1 reronepenaun 1 https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "l[Ipakrrnueckoe
p (epenn p N bu6mmoreka [IOK
11 WCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCpUaIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonunuectBo TEIoThl. Y AeiibHAs bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemmooOMeH 1 TEIIIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccienoBaHue ABIIEHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacyer konmuecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJIa
Y BBIIEJISIEMOT0 UM IIPU OXJIAXKICHUHU
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK

16 > n .
yZIeJIbHOM TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBa. Y 1eJbHas TEIJIOTa bubnnorexa [HOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX ?eln VnenbHas bubmorexa LIOK

p ghda https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABJICHUSI

19 JlaboparopHast pabota "Onpenenenue bubnmnorexa [JOK
yIebHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [IOK

21 _
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EepHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas

22 abora "On C,Z[?Ji]:HI/IC pATEP bubmiorexa HOK
P p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIFHOH BIQXXHOCTH BO3/IyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAJKHOCTH BO3JyXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIHIB pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY>Karolle cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX MPOLIECCaX

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3meHenne arperaTHbIX COCTOSTHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme
"TerioBele saBiIeHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

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

29

3HeKTpH3aHI/I5{ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

Ypok-uccnenoBanue "DneKTpu3aIus
TeJ UHIYKIUEH U TIpH
COTMPUKOCHOBEHHUH"

31

32

B3anmMopeicTBre 3apsyKEHHBIX TEIl.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AIIeKTpUYECKOro
nosist. [IpuHnun cynepnosuuuu
AJIEKTPUYECKUX MOJNEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsios.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXPaHEHHMs NIEKTPUUECKOT0 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npuMEHEHNE

bu6mmorexa [{OK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

DNEeKTPUUECKU TOK, YCIIOBUS €T0

36 CYILECTBOBAHMSA. MICTOUHUKH Bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA Enbmmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AJIEKTPHUYECKOTO TOJIS HAa TIPOBOJHUKH 1
U TADTICKTPUKU"
39 ONEeKTpUYECKU TOK B METAJUIAX, bubnnorexa [HOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
YacTu
Cuia Toka. JJaboparopHas padora
41 "UsMmepeHue u eli JII/Ip OBaIr{)He CHIBI 0.5 Bubmzorexa LIOK
b PEryHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOe HATIPSKEHHE.
Bonbr™merp. JlaGopaTopnas pabora bubnnorexka [JOK
42 " 0.5 ]
N3mepenue u perynnpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
ConpoTHuBieHHE TPOBOAHMKA. bubnnorexka [JOK
43 _
VY 1enpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
JJIEKTPUYECKOTO CONPOTUBIICHUS bubnnorexka [JOK
44 1 i
MMPOBOJHWKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBHCHMOCTH CHJIBI TOKA OT
45 Hanpspkenus. 3akon OMa 171 ydacTka bubmiorexa HOK
p ) UL YA https://m.edsoo.ru/ff0aa44a
LETTH
JlaGoparopHas padora
" patoprazi p bubmuorexa [JOK
46 HccnenoBanue 3aBUCUMOCTH CUJIBI 1

TOKa, HIYIIEro Yepe3 pe3ucTop, Ot

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa04e

COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG " IMapaJijiCJIbHOC

47 CO€JIMHEHHS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAIIPSHKEHUN [TPU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas padora "IIpoBepka
IIpaBUJIa I CHJIbI TOKA IIPU bubnuoreka [IOK
49 _
MapasyieIbHOM COEUHEHUHT https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHeHUE
50 3aKOHa OMaII st aSJE)Hquro bubmmorexa LIOK
AU P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS IPOBOJHUKOB
51 PaboTta u MOIITHOCTB ANEKTPUIECKOTO bubnuoteka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnast paborta "Onpenenenue
52 a60TpLI I/IE\)/IO PII)OCTI/I BHCKTpHI‘[IeCKOFO bubmorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE 1IEeTH U MOTpeduTenu
53 3J1eKTTpI/IquK0171 3HHe T B 6II)JIT bubmorexa LIOK
p p Y: https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTossHHBIC MAarHUTHI, X
B3aUMO/ICIICTBUE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MOJIEN MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOoe nosie. MaraHuTHoOE 1oJie
56 3eMITi ¥ eT0 3HAYCHHUE JIUIS )KU3HU Ha bubmorexa LIOK
a https://m.edsoo.ru/ff0acOba
3emiie
57 [ToaroroBka Kk KOHTPOIBHOU paboTe bu6mmoreka [IOK

1o TeMe "DIIEKTPUUYECKUE 3apsibl.

https://m.edsoo.ru/ff0abd2c
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3apspKeHHBIE Tela U UX
B3auMoaecTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUN TOK"

58

59

KonrponsHas pabora o teme
"DneKTpuUecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoacicTBUA. I10CTOSIHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
MpoBepoyHasi paboTa

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "[locTosHHbII
aneKTpudeckuid Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

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

60

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe
I10JIC KaTYIIKHU C TOKOM

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

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopHas pabora
"N3yueHue neicTBUSI MArHUTHOTO
110JI HAa IPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpOABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnprTer @apanest. 3akoH
3JIEKTPOMArHUTHON MHYKIIMH.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
MOJTY4EHUS DIIEKTPUIECKO SHEPTUH.
DJIEKTPOCTAaHIIMM Ha



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUHU

[ToaroroBka K KOHTPOJILHOM paboTe

65 o TeMe "DIIeKTPUIECKHE U 1
MAarHUTHBIE SIBJICHUS"
S A — ) uGorera LIOK
p " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1 bubnuorexa [JOK
1o TeMe "TenoBble siBiIeHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
1o Teme "MaruuTHeie siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KVIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
[1]
Jl:;-n Tema ypoxka Beero Kontpoabusbie IlpakTuueckue II/I[:;‘?eHI/IH :)Ig[()l;l;?)];};feﬂbﬂble
padoTbI padoThbI pecype

1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [{OK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBIOKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
Jlabopartopnast pabota "Onpenenenue

7 YCKOPEHHUS Tena Ipu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes
PaBHOMeEpHOE nBMXKEHUE IO

9 okpyxHocTH. [lepnon u yacrora 1 bubmuorexa [JOK
oOpamenus. JInaeitHas u yriioBast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE 1

11 [TepBrrit 3akon HeroTona. Bektop 1 bubnuoteka [JOK



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

https://m.edsoo.ru/ff0ae612

CHUJIBI
12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHoOelicTByIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha npuMEHEHUE bubnmnoreka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna ynpyroctit. 3axou 'yxa https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau o reme «Cuita
YIIPYTOCTH
Jlaboparopuas pabota «Onpenenenue bubnnorexa [JOK
17 .
YKECTKOCTH TMPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cua bubnmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenexnue bubmuoreka [IOK
Kod(duUlleHTa TPEHUS CKOJbXKEHUS " https://m.edsoo.ru/ff0af8be
P n
| e v e s Busmorsa 101
"o yopyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
22 arorenm, Yexopenme coatomors Butmnoexa LIOK
' P A https://m.edsoo.ru/ff0af044
TIaJICHHS
VYpok-koHpepennus "JBrmkenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). 'amaktuxu"
Pemenue 3anau no teme "Cuna
24 TH)III(Ie:[I/IfI u 3221115); BcTehTHpHoll/“Ig bubmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 [TepBast kocMHYeCKasi CKOPOCTb. bubnuoteka [JOK



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

HesecoMmocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepraIbHOW TOYKHU.
AGCOIIIOTHO TBEPIOE TEIIO.

bubnmoreka [IOK

26 PaBHOBef 1€ TBEPIOTO TeJIa ¢ https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TskecTn
PaBHOBecue MaTepraIbHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpaOTO TENA C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsKecTH
28 Pemenue 3agaq mo reme "MomeHT bubnuoreka [IOK
cuibl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
29 TGl\f@ "MexaHqucgge BI/DKCEI/IG Bubmiorexa LIOK
. ,,H ' https://m.edsoo.ru/ffob0408
B3aumoneiictBue Ten
Kontponbhas paboTa mo teme
30 "MC;I;HHHCCK(I;)G IBHKEHUE Bubmorexa HOK
N " ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynbe Tena. Umiynbse cuimbl. 3aKoH
31 cox ZHCHI/ISI HMIT J'IB}CIa VYupyroe u bubmorexa LOK
p yIbed. TPy https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE
Pemenue 3agau mo teme "3akoH bu6nmnorexa LIOK
32 " :
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JBHKEHHE B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/foh0as4
35 PaboTa cytbl TSKECTH, CHITBI but6mmorexa [IOK
YIPYTOCTH U CUIIbI TPEHHUS https://m.edsoo.ru/ffOb0db8
36 JlabopaTtopHas pabora «OnpeneneHue

paloThI CUIIBI TPEHUS TTPU



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

PaBHOMCPHOM ABWIKCHUU TECJIA 110
rOpHSOHT&J’IBHOﬁ ITOBEPXHOCTU»

CBs13b SHEprUM U PadOTHI.

37
[ToTenumanpHas SHEPTUst
38 Kunernueckas sneprus. Teopema o bubnmoreka [IOK
KUHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
Jlaboparopuas padota «3yueHue bubmmoreka [JOK
40 .
3aKOHA COXPaHCHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
a1 KonebarenpbHoe IBMIKEHHUE B €TO bubmuoreka [{OK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue KouebaHus. Bbu6mmotreka [JOK
BreinyxaeHnasie koyebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil U Npy>KUHHBIA
MasiTHUKH
Ypok- 3
w | S oo B 10K
PHOA https://m.edso0.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»
45 [IpeBparienne sHepruu Npu
MEXaHHUYECKUX KOJICOaHMSIX
Jlaboparopnas pabota «Onpenenenue
46 ‘-IaCTOI’)TI)I Hpneplx?oz[a Kone6aﬁnlll71 bubmoreka LOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGopatopnas pabora «IIpoBepka
HE3aBHUCHUMOCTH TIEpHO/1a KOJIeOaHmit bubnunorexa LIOK
47 .
rpys3a, HOJABEUIEHHOIO K HUTH, OT https://m.edsoo.ru/ffOb197a
MacChI Tpy3a»
M . CBoii
g | Moo oot B 10
- HPo https://m.edsoo.ru/ff0b21fe
TTOTICPEYHBIE BOJTHBI
49 Ypok-koHdepenus "MexaHUYeCKHe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

BOJIHBI B TBEPJIOM TEJIE.
CelicMuuecKkue BOJIHEBL"

3Byk. PactipocTpanenue u oTpakeHue
3BYyKa

51

Ypok-uccnenoanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHUI pe30HaHC
Ypok-koHpepeHus "YabpTpa3ByK u
nH(Pa3BYK B IPUPOE U TEXHHUKE"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexanuueckue KoneGaHus ¥ BOJTHBI"
KonTponbhas pabota mo teme
"3akoHbI coxpaHeHus1. MexaHndeckue
Kose0aHusl ¥ BOJTHBI"

QHGKTpOMaFHHTHOG IToJIC.
SHGKTPOMaFHI/ITHI)Ie BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb25f0

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

59

VYpok-konpepenuus "lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanue 3I€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"
VYpoxk-uccienoanue "M3yuenne
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3agad Ha onpeneneHue
YaCTOThI U JUIUHBI DJIEKTPOMArHUTHON
BOJIHBI

61

DneKTpOMarHuTHas MpHUpo/ia CBETa.
CxkopocTts cBera. BonHoBbIe cBOMCTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b31d0



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

CBCTa

Hcrounuku ceera. I[Ipsmonuneitnoe

bubnunoreka LIOK

62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS https://m.eds0o.ru/f0b3658
Connua u Jlynst
3aKoH OTpa)kK€HUs CBETa. 3epKaia.
63 PemeHI/Iepsaz[aq Ha HpI/IMeHeII)-II/Ie Bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
MpETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 I/ICHOJII)?;OBZI[{II)/IC Honﬂorpo BHYTPEHHETO bubmnorexa LIOK
https://m.edsoo.ru/ffOb3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX
Jlaboparopuas padota "Hccienoanne
66 3aBHCUMOCTH yTJa MPEIOMIICHHUS
CBETOBOTO JTy4a OT yIJia NMaJCHHs Ha
rpanuie "Bo3ayx-crekno""
Ypok-koHpepennus "Mcnoms3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnmnorexa LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.eds0o.ru/fOb32c
69 ITocTpoenne n3o0pakeHHi B TMH3aX bubmorexa LOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "OnpenencHue
70 (bOKyEHorE paCETOSIHI/ISI 171 OE)ITII[/IIIeCKoﬁ bubmorexa IIOK
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpArOIIEei INH3BI
71 Ypok-koHpepeHus "OnTudeckue bubnuotexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa IIOK
-2P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JlegexTs

3penus. Kak coxpanutsb 3penue"”



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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Paznoxxenue 6emoro cBera B CIIEKTp.
OnreiTel HetoToHa. Croxxenue

bubnunoreka LIOK

4 CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTopHas padota "OMBITHI 11O
a3JI0)KEHUI0 OEJIOr0 CBETa B CIIEK
75 I];OCJ:IpI/IﬂiPI;IIO L[BJeITaF np:n;e;SOBan:IpHI;I( buGmuorexa LIOK
https://m.edsoo.ru/ffOc0e2a
HaAOJI0OCHNH Yepe3 BETOBbIC
¢bunabTpe"
Ypok-nipaktukyM "BosHOBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHus u qudpaxus’"”
27 Omnpitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjonieHe cBera
79 aTOI\ZOM KBanTs Hnileﬁanme bubmorexa LIOK
' ' https://m.edsoo.ru/ffO0c144c
CHEKTPBI
80 Ypoxk-mipaktukym "Habmtonenue bubmuoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTHUBHOCTE U €€ BUIBI bubmoreika HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmuoreka [IOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3otormbl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
VYpoxk-koHpepenuus "PagroakTHBHbIE Bu6motexa LIOK
86 W3IYyYCeHUsS B TIPUPOJIE, METHUIINHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
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SAnepHble peakuu. 3aKOHbBI

bub6nmoreka [IOK

87 COXpaHCHUS 3apsAI0BOI0 H MAaCCOBOIO
P P https://m.edsoo.ru/ff0c1c58
qucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b bubnuoreka [JOK

88 :

MAaCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud no reme "AnepHeie
peakiuun"

90 Peakuuu cuHTe3a u nenenud saep. bubnnorexa [JOK
Uctounuku sHepruu ColiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepunas

91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO

92 Teme "DIeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DNEeKTPOMarHuTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBineHns"

KonTponbhas padbota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBbic sBneHUS"
[ToBTOpenue, 0OoOIICHNE.

9 Jlabo ETO HBIC a6H;TI)1 10 Kypc Bubmorexa LIOK
" PATOPHAIC P " ypey https://m.edsoo.ru/ff0c245a

BzaumopetictBue Ten
[ToBTOpenue, o0ob6mIcHue. Pemenue

95 acquII){Hx u KaqecL:BeHme 3a/1a4 110 Bubmorexa LOK
p o " a https://m.edsoo.ru/ff0c2572
Teme "TemnnoBbie mpolecchl
[ToBTOpenue, o0o6mIcHue. Pemenue

p Hl bubmuoreka [{OK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 i
" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATEIICH
97 [ToBTOpenue, o6o0menue. Pemenue bu6nunorexa LIOK

PACUYCTHBIX U KAYCCTBCHHLIX 3a1a4 110

https://m.edsoo.ru/ff0c2b30
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teMe "KIIJI anekTpoycTaHOBOK"

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK

%8 'J‘Ia6opaTop HbIC pa60,,TH 1o Kypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBbBIC ABJICHUS
IT .P
09 reveramiio e Sakorst ) uGmorera LIOK
" https://m.edsoo.ru/ff0c2d6a
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

11
1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3jinyaTrb ABJICHUA IO ONMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILI€CKOC SIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUI

14

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DHU3WUYECKHE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (U3MYSCKUW CMBICI HCIONB3YEMBIX BEIMYMH, WX
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh  TpapUKHd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBHUYECKUX BEITUUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBJICHUS M IPOLECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBAaTh €r0 MaTEeMaTU4YeCKoe
BBIPAYKEHHUE

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYEeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

1.7

pemars pacy€THbIE 3a1auu B 1 — 2 #eWCTBUSI, UCIOIB3YSl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE yCIOBHUE, MOJCTaBIATh
¢uznyeckue BeINYMHBI B POPMYJIbI M IPOBOJUTH PacuéThl, HAXOAUTH
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsl peIlIeHUs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTh MOJYYeHHON (U3UUECKON BETUMUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3MUYeCKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMOe  MpEANoiokKeHHe  (TUIoTe3y),  paziuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B
XO0J€ OIIbITa, ACJIATh BBIBOJBI 110 €0 pE3yjibTaTaM

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0 ONbITa U (POPMYIUPOBATH BBIBOBI




1.10

BBITIOJHATE MPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOTOBBIX U
M (ppOBBIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS MPHOOPOB C Y4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEMIHOCTH U3MEPEHUN

1.11

OPOBOJIUTH  HMCCIECJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBl OT JAPYroM C MHCIONb30BAaHUEM MPSMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUsI, CIEAYs NPEUIOKEHHOMY IUIaHy,
(bUKCUpOBaTh pPE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeaTh BbIBOAbI
10 pe3yJbTaTaM UCCIIEA0BaHUS

1.12

1.13

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3UYECKHX BEIWYHMH, CIEHYs
MPeJI0KEHHOW MHCTPYKIIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAUYEHHE HMCKOMOM
BEJIMYMHBI

coOmofaTh NpaBWila TEXHUKH Oe30macHOCTH Ipu pabore ¢
71a00paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

YKa3plBaTh NPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IMPUHLUIBl JIEUCTBUA M3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3Yysl 3HAaHHUA O CBOMCTBaXx (DM3MYECKUX SIBICHUA U
Heo0Xo1uMble GU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH MpHUMEpbl (HAXOAUTh MH(OPMAIMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TMpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U
cO0JII0JIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY Karollel cpesie

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUMU C 3aJaHHBIM IIOMCKOBBIM 3aIllpoCcOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUU M HYTéM CpaBHCHHA PA3JIUYHBIX HCTOYHHUKOB
BBIJCTIATD I/IH(i)OpMaHI/IIO, KOTOpasa SABJISACTCA HpOTHBOpe‘{HBOﬁ nin
MOYKET OBITh HCHOCTOBepHOﬁ

UCIIOJIb30BaTh pu BBITIIOJIHEHUH yueOHBIX 3a1aHUI
HAay4YHOTIONYJSIPHYIO  JIUTEPaTypy  (QU3NYECKOrOo  COAEpIKaHMS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetd HHTepHer, Bianersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALUK
13 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
CoJiepKaHus, B TOM 4Hcie MyOJMYHO JenaTh KpaTKHe COOOIIEHUs O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIEOBAaHUM, MpU 3TOM
IrPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI MOHATUHHBIM ammapar Kypca
(bU3HUKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

1.19

MIPY BHITIOTTHEHUH y4EOHBIX MPOEKTOB U UCCIIEIOBAHUIN paclpeeNiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBJICHHBIMH 3a7a4aMH,
CIeUTh 32 BBHIMIOJHEHHWEM IIJlaHa JEHCTBUM, aJleKBaTHO OIIEHUBATH
COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICIICTBHE, YUUTHIBAs MHEHUE
OKPY>KaOIIHNX




8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BaTh IOHATHA

1.2

13

pa3jinyaTrb ABJICHUA M0 ONMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKAroIIeM MUpPE, B TOM 4uclie (U3NUYECKUE SIBICHUS B MPHUPOJIC,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) GUINUECKUX SIBICHUN

14

OMKCHIBATh H3YYCHHBIC CBOWCTBA Tel U (DHU3UYECKHE SBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBHUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallu IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUI pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(bU3MYEeCKUX METOJIOB, UCTIOJb3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€IaTh BBIBOIbI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMYJIHpPOBaTH  IPOBEpPSEMbIC
MPENoNIOKeHHUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJI0KEHHOTO
000py1I0BaHNsI, OMUCHIBATH XO/T OTBITA U (HOPMYITHUPOBATH BHIBOJIBI

1.10

1.11

BBINIOJIHATh MPSIMBIE HM3MEPEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYHH, CPABHUBAThH PE3YJIHTATHI
U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

MMpOBOAUTDH HUCCICIO0BAHUC 3aBUCHUMOCTH 0,HHOI71 (I)I/ISPI"ICCKOﬁ
BCJIIMYHUHBI OT JIperﬁ C HCIOJB30BAHHUEM IIPAMBIX H3MepeHHﬁZ




1.12

IUTAHUPOBATh HCCIIEJIOBaHKUE, COOMpaTh YCTAaHOBKY U BBIIOJHATH
U3MEpeHUs, CJIeaysd  MNPeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYIEHHON 3aBUCUMOCTH B BUJC TaOJHUIl U TpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE
BEJIMYUHBI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH Tpu pabore cC
J1a00paTOPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh INPHHLUMBI JCUCTBUS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HUCIOJb3Ys
3HAHHMSA O CBOMCTBAaX (HU3MYECKUX SBICHUH U HEOOXOJMMBIE
¢du3nUeckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIBHBIE
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
JNEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJlICIbHBIM
COCMHEHUEM  3JIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LETEeH

OPUBOAUTH MNpHUMEpbl (HAXOAUTh MH(MOPMALMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH TMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0POBbS U
co0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI0 MIOBECHUS B OKpY XKarollel cpene

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKAHMSI B CETH
HMHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM YYE€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALMU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001as WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KAaHUs, B TOM YHUCIIC MYOJIMYHO TPEICTABISATh PE3YIbTaThI
MPOEKTHON WM HCCIENOBAaTeNbCKON JIeATENbHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BATh WM3YYEHHBIM IOHATHUWHBIM ammapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIUEH

MIPU BBITIOJTHEHWN YYE€OHBIX MPOEKTOB W WCCIIEIOBAHUM (PU3NUECKHUX
MPOIIECCOB PACHpPEEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3aJa4aMH, CJICIUTh 3a BBIMOJHEHHWEM TUTaHA
JEeUCTBUM UM KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MPOSIBISASL ~ TOTOBHOCTH
paspemiaTh KOHMOIUKTHI




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

13

pa3jinyaTtb SABJICHUA IO ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKAroIIeM MUpPE, B TOM 4uclie (U3NUYECKUE SIBICHUS B MPHUPOJIC,
IIPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUINUECKUX SIBICHUHN

14

OMHKCHIBATh H3YYCHHBIC CBOHCTBA TeN W (DU3UYECKHE SBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYWH, HAXOIUTH (POPMYIIBI,
CBS3BIBAKOIIME JAaHHYH (U3HYECKYI0 BEIUYHHY C JOPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYECHHBIX  3aBHCUMOCTECH
(UBHUYECKUX BEITUUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0O 2 — 3 H3y4YeHHBIX CBOICTBa
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemrate pacuéTHele 3afadd (omUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHONb3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAOIIUE WM
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD
MOJIYYEHHOT0 3HauY€HUs (PU3MUECKOI BEJIMUMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NUECKUX METOJIOB, HCIIONB3Ys OMMCAHUE HCCIEIOBAHUS, BBIICISAThH
MpOBEPsiEeMOE TPETIOI0KEHHE, OIIEHWBATh TPABUIHLHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUSA, [€NIaTh BBIBOJBI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOJIIOJICHHIA U OTIBITOB

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA U €ro
pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

1.11

MPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATh BBIOOP cCIOcoOa
U3MepeHus (M3MEPUTENHHOTO TPUOopa)

MNpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (1)I/I3I/I‘{CCKI/IX BCIIMYHUH C
HCIIOJIB30BAHHUEM IMPAMBIX I/ISMepeHHI)’II IJIAaHUPOBATh HUCCIICAOBAHUC,




CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl
HOJy4EeHHOM 3aBUCHUMOCTH (HU3UYECKUX BEJIWYMH B BUAE TaOIUIU
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBIOJHATH H3MEPEHHS, CIeAysd MPEIJI0KEHHON HWHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE
pPEe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢
J1a00paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHbBIE NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJJaHETapHas MOJENb aToMa, HyKJIOHHas
MOJIeIb AaTOMHOTIO A1pa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOKCTB, U3MEPUTEIBHBIX npubopoB U
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4EOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300paKEHUH B MIIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JIMH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM g obOecriedeHmsi 0€30MacHOCTH Tpu  oOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U
COOITIOJIEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HUCTOYHUKOB

1.19

UCIIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHUil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUUA U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(GOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NUYECKOIO
coJiepKaHus, MyOJMYHO MPEACTABIATH PE3yJbTaThl MPOEKTHOW HIIU
UCCIIEIOBATENIbCKOM  AESITENBbHOCTH, IpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3YUYEHHBIN MOHATUIHBIN anmapar U3y4aeMoro paszieia
GU3UKM U CONPOBOXKIATh BBICTYIUICHHE INpe3eHTalued c y4EToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MIPOLIECCOB PaCHpeeNiaTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLIEHUBATh




CO6CTB€HHI>II71 BKJIa[g B ACATCIIBHOCTD TpynIibl, BBICTpanBATh
KOMMYHHKAaTHBHOE  B3aMMOJICHCTBHE,  TPOSBIST  TOTOBHOCTh
pa3pemiath KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pasaea

Kon

3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

1.2

1.3

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckre SABICHUA: MEXAaHHYECKUE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbBIE

@duznyeckne BenW4YMHBL. V3Mepenue  (uzmUecKux
BennunH.  Ousmyeckue  mpubopel.  [lorpemrHocth
n3MepeHnil. MexyHapoHasi CucTeMa €UHULL

EcTecTBeHHOHAYYHBIM METOJ| IMO3HAHHWS: HAOJIOJICHUE,
IIOCTAaHOBKA Haquoro BOHpOCEl, BBIABHKCHHUEC THUIIOTEC3,
SKCIIEPUMEHT II0 IPOBEPKE THIOTE3, OOBICHCHHE
Ha0I101a€EMOT0 SIBJICHUS

1.4

1.5

Omnmcanue (bHSI/I‘ICCKI/IX SIBJICHUH C IOMOIIBIO Mojieein

[TpakTuueckue paboThI:

##HPar#H#113mepenne pacCTOSIHUM.
#H##Par###l3mepenue 00bEMa JKHIKOCTH M TBEPAOTO
Tena.

###Par#H#OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###lI3mepenue  TemmnepaTypbl NpU  [TOMOIIH
KUJAKOCTHOTO TEPMOMETpPA M TaTUMKA TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

#HH#HPar###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pazMepbl.  OnObITBI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE
CTPOEHHE BEILLIECTBA

###Par###]/[Bwokenne  dvacturr  BemectBa.  CBs3b
CKOPOCTH  JABW)KEHHUS  YacTHI] C  TeMIepaTypou.
bpoyHoBckoe nBmxenue, iupdysus

BzaumopeiicTBHE YacTHUIl BEIIECTBA: NPUTSXKCHUC U
OTTAJIKUBAaHHUC

24

2.5

2.6

H###Par### ArperatHple COCTOSIHUSL BEILECTBA: CTPOCHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEJl.
B3anmocBsA3p MeEXAy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IBI

[TpakTudeckue paboThI:

#H##Par###0nenka quaMerpa aToMa METOJIOM PSIOB (C
ucrnonb30BaHueM Gotorpaduit).

#HA#HPar#H##0nbITEL 1O HAOMIOJIEHUIO  TEIUIOBOTO
pacIiIMpeHusl ra30B.

HAHPar#H#0ONbITEL 10 OOHAPYKEHUIO JEHCTBUS CUJI
MOJIEKYJISIPHOTO TPUTSKEHHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

Mexanunueckoe IBUKECHHE. PaBHomMepHOE 51
HEPaBHOMEPHOE JIBUKCHHE

3.2

3.3

3.4

#H##Par###CxopocTsb. Cpenusis CKOPOCTh npu
HEPaBHOMEPHOM [BMKEHHUH. Pacdy€r mytu M BpemMeHU
JIBUKCHUS

SlBnenue uHepimu. 3aKoH HMHEpuUMH. B3aumoneiicTBue
TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHUS TeEl.
Macca kak Mepa HUHEpPTHOCTH Teja

#H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B IMHUIIC 00BEMA BEIeCTBa

3.5

Cuita Kak XapakTEepUCTHKA B3aUMOICHCTBUS TEN

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepeHnue cuiibl C
MOMOIIIBIO JTUHAMOMETpPA

3.7

3.8

#H#HPar### SIsnenne TAroreHud U cwia Tokectu. Cuia
TSDKECTH Ha JApYyrux miuaHetax. Bec Tena. HeBecoMocTh

Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9

3.10

3.11

#HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 110 OJHOU
npsiMoil. PaBHoaeicTByoas CUIT

[TpakTyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBHXKEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JEKTPUYECKOro
aBToMoOmiIs M Tak jainee). OnpeneneHue cpeaHent
CKOPOCTH CKOJIBb)XEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IIOCKOCTH.  OrmpenesneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOILUE
3aBHCUMOCTb pacTsKeHus (aegopmariiu) Mpy>KUHbBI OT
OpUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONpPUKACAIOIINXCsI TOBEPXHOCTEN
®duznveckue SBICHUS B TPUPOJE: MPUMEPHI JBIKCHUS C

pa3IMYHBIMU CKOPOCTSIMU B XKMBOW U HEXUBOU IPUPOJE,
JICCTBHE CUJIBI TPEHUS B IPUPOJIEC U TEXHUKE

3.12

TexHuueckne yCTpouCTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN 1 TA30B

Hasnenue TBEpAoOro Tenma. CrocoObl YMEHBIICHUS U

41 YBEJIMYEHUS TaBIICHUS

42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHUS ra3a OT 00bEMa,
TEMIIEPATYPhI

43 [lepenavya naBrneHus: TBEPABIMU TEINAMU, KUAKOCTIMU U

' razamu. 3akoH [lackans. [THeBMaTHUSCKHE MAITHHEL

3aBUCHMOCTh  JABJICHUS OJKUJIKOCTH OT  TIIyOWHBI.

4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
['unpaBiuyecKkue MeXaHU3Mbl
AtMocdepa 3emnu u armocepHoe naBienue. [Ipuannbl

45 CYIIIECTBOBAHMS BO3AYIIHONW 000704kd 3emin. OMbIT

Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT




BBICOTHI HaZl YPOBHCM MOPA

4.6

4.7

4.8

4.9

W3mepenune armocdepHoro npapneHus. [Ipubopsl ms
U3MepeHus: aTMOC(EepHOTO JIaBICHUS

JleficTBHe KMAKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
Teno. BeiTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTrpYXKEHHOH B KHUAKOCTh YacTH Tela.
OnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO, MOTPYXKEHHOE B KHUJKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CUJIbI, JEHCTBYIOLIEH
Ha TEJI0O B JKHUAKOCTH, OT Macchl Teia. OMNBITH,
JIEMOHCTPHUPYIOIIIME  3aBUCUMOCTh  BBITAIKMBAIOLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT IUNIOTHOCTH
JKHJIKOCTH. KoncrpynpoBanue apeomerpa WA
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeAelieHne €€
TPy30IO0IbEMHOCTH

4.10

@dusnueckue  SBICHUS B TPUPOJAC:  BIUSHHE
aTMoc(epHOTO JaBJICHUS Ha )KUBOW OpPraHM3M, IJIaBaHHE
pBIO

411

TexHu4eckne YCTPOWCTBA: COOOIIAIOMIMECS COCY/IBI,
YCTPOMCTBO BOJOINPOBOJA, THIAPABINYECKHI Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT A

5.1 Mexanunueckas paboTa

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
I10cKOCTh. [IpaBuio paBHOBecHs pblyara

5.4 [TpuMeHeHMe paBuiIa PaBHOBECHS pbluara K 0JIOKY
«3on0T0€  TpaBwiIo»  MexaHUKU.  KoapduuueHt

9.5 MI0JIE3HOTO nercTBUs MEXaHHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas 3Heprus

58 [Tonnass mexaHuveckas DHEpIHiL. 3aKOH W3MEHEHUs U
COXpaHEHMsI MEXaHUYECKON IHEPTUH
[TpakTuyeckue paboOTHI:
###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU

59 pPaBHOMEPHOM JBW)KEHHM Tella 10 TOPU30HTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
peiuara. Msmepenne KIIJ[ HakIOHHOM MJIOCKOCTH.
W3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON IHEPTHH

5.10 @duznueckue SBIECHUS B NPUPOAE: pbYArM B TeJe




YCJIOBCKA

TexHudyeckue yCTpOMCTBA: pblYar, IOABUXKHBIA U

511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Koxa Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjaena 3J1eMeHTa
TEIUJIOBBIE AABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTPOEHUs BelecTBa. Macca U pa3Mmepbl
Mosiekyld.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHBIE
TMTOJIOKEHUS MOJICKYIISIPHOKUHETUIECKON TEOPUH
Mopnenn  TBEPAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemecTBa. Kpucrammuueckue u amMopgHbIC
Tena
OObscHEeHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHICCKON
TEOpUHU
6.4 CMaunBaHUE U KaNWUISIPHBIC SIBICHUS
6.5 TennoBoe paciMpeHue U CxKaTHe
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
TEIUIOBOTO JIBFDKCHUS YaCTHIT
6.7 Buytpennss sueprusa. CrocoObl U3MeHEHUs! BHYTpEeHHEH
' SHEPTUH: TEIUIONEpeiaua U COBEpIIeHNE PaboThI
6.8 Bunel terionepenadu: TEIIONPOBOIHOCTD, KOHBEKIIHS,
5 W3ITy4yeHue
6.9 KonnuectBo  TemoThl.  YaenbHas — TEMJIOEMKOCTh
BEIIECTBA
6.10 TemsooOMeH u TemIOBOE paBHOBECHE. Y paBHEHUE
TEIUIOBOTO OanmaHca
6.11 [1naBneHue U OTBEpAEBAHNE KPUCTATNYECKUX BEIIECTB.
VeapHas TEIIOTA IIAaBICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. Vcmapenue.
6.12 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
3aBHCHMOCTh TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO
JTABJICHUS
6.13 BraxxaocTts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeNbHAas TEIJI0TA CrOPAHUS
[lpunmunsl  pabotel  TernoBbix  Asurarenei  KIIJ]
6.15 TEIUIOBOTO ABUTaTeNs. TeraoBble ABUTATENH W 3allUTa
OKpY>KaroIlen cpeibl
6.16 3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUH B TEIUIOBBIX
npoiieccax
6.17 [IpakTudeckue pabOTHI:
' H#HHHPar###0nbITel MO OOHAPY)KEHUIO JIEUCTBHS CHII




6.18

6.19

MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#H#HPar###0nbITBI  TIO  BBIPAIIMBAHUIO  KPUCTAJLIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHHPar###00eITEl O HAOJIIOAEHUID  TEIUIOBOIO
pacUIMpPEeHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEIL.
#H##Par###OnpeneneHue NaBJIeHUs] BO3ayXa B OayuioHE
HITIpHUIIA.

H#HHHPar###OnbITE, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIQKICHHUSI.

###Par###1posepka runore3bl JUHEHHONW 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOMN
TpYOKe OT TeMIEpaTypHl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPTUU TeNa B Pe3ylbTaTe TEIUIoNepenayd u padoThI
BHEILITHUX CHUIL.

#HH##Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#HH#Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METAJTUICCKUM IIHITUHIPOM.

#H##Par###OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEIICCTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H#Par####OnpeneneHue yAaeIbHOW TEIUIOTHI IJIABJICHUS
TBJA.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKCHWE W KAaWDISPHBIE SBIICHUS B TPHUPOJE,
KpUCTaJIBI B TIpupoae, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

TexHnueckue  ycTpoMcTBa:  KalWJUIAPBL, IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOHHA,
JIBUTATEIIb BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onextpuzanys Ten. J[Ba poaa 3IeKTpUUECKUX 3apsi/IOB

7.2

B3aumoneiictBue 3apsokeHHbIX Tell.  3akoH Kysona
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYHMHBI 3aPSA0B U PACCTOSHUSI MEXTy TeJIaMH)

7.3

DnekTpuyeckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO
nonst. [IpuHIUO Ccyneprno3uiuu 3JIEKTPUUECKUX MOJei
(Ha KaYECTBEHHOM YpPOBHE)

7.4

Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN
anekTpuyeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n
JTUDJIEKTPUKU




7.5

3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYLIECTBOBaHMS

76 3JEKTPUYECKOTO TOKA. ICTOUHHMKHN OCTOSIHHOIO TOKa
JeiicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTSX M rasax

78 Onektpruueckass nenb. Cuna TokKa. OJNEKTPUYECKOE
HaIpsHKEHUE

79 ConpoTuBieHue IIPOBOJIHUKA. VY aensHOE
CONPOTHUBJICHUE BELLIECTBA

7.10 3akon OMa 1t yyacTKa Lenu

711 [locnenoBarenpbHOE M MapaJlIeNIbHOE  COEAMHEHHE
MIPOBOJIHUKOB

712 PaGora M MOUIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa — Jlenua

713 DNEeKTpUYECKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3amMblkaHue

714 [TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe mnosne. MarHutHOoe 1oNe 3eMJId U €ro
3HAYEHUE JUIS )KU3HU Ha 3eMie

716 OmneiT Opcrena. MaruutHoe 1ojie 31EKTPUYECKOro TOKa.
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE
JleficTBUe MarHUTHOrO IOJIA HA MPOBOJHUK C TOKOM.

717 SJIGKTPOI[BI/II‘aTeJII)V IIOCTOSIHHOT'O TOKa. I/Icrv[onL3OBaHHe
3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOpTE

718 OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
nHaykiuu. [Ipasuno Jlenna
DIEeKTpOreHeparop. CrniocoOsr MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue pabOTHI:
OneIThI 10 HAOTIOAEHUIO DJIEKTPU3ALUHU TEJl UHIYKIUEH
U MIPU CONPUKOCHOBEHMH.
UccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO OIS Ha
MIPOBOJIHUKY U JAUDJICKTPUKH.
COopka u mnpoBepka palbOThl D3JIEKTPUUYECKON Ienu
MOCTOSIHHOTO TOKA.

720 N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HaIPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO Yepes
pPE3UCTOpP, OT CONPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
JJIEKTPUYECKOTO CONPOTUBJICHUS IIPOBOJHUKA OT €r0
JUIVHBI, TJIOIIAU TOTIEPEYHOT0 CEYEHUS U MaTepHaa.
IIpoBepka mpaBwiia CJHOXEHMS HaNpsOKEHUM  1pu




7.21

7.22

MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia s CHIIBI TOKA TPH TapauieIbHOM
coequHEeHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 PEe3UcTop.
OmpeznenieHne  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIZICIISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHMTHOTO B3aUMOJICHCTBUS ITOCTOSHHBIX MAarHUTOB.
N3yueHnre MarHuTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MPH
ux oOweawHeHMHM © pasznencHun. VccnempoBaHue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOLIHME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KATyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue
JNEUCTBHUSI MarHUTHOTO TOJIs Ha TMPOBOAHHK C TOKOM.

Koncrpynposanue u HU3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIIS. H3mepenne KII/
3JIEKTPOJIBUTATENILHOM  YCTAHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA 3HeKTp0MaFHHTHOfI HHAYKIHUU:
HCCIICNOBAaHNEC W3MCHCHHN 3HAYCHUS U HaIlTpaBJICHUA
HWHAYKIUMOHHOI'O TOKa

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3eMiu, Apeld MoICcoB,
pOJIb MarHUTHOTO TIOJIS ISl J)KU3HU Ha 3emiie, MOJISIPHOE
CUSTHUE

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTAT, CUETUYUK DIEKTPUUECKON IHEPIUH,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JIEKTPOJIBUraTElb
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOIO TOKa

9 KJIACC
Kon
pasiena Kog snementa [IpoBepsiembie 37I€EMEHTHI COAEPKAHMS
MEXAHWYECKUE SIBJIEHW S

81 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
Cucrema orcuéra

8.2 OTHOCUTENHHOCTh MEXaHUYECKOTIO ABIIKCHHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE

8 ##HPar##HHepaBHOMepHOE MPSIMOJIMHEIHOE JIBUKEHUE.

8.4 CpenHsis u  MrHOBEHHas CKOpPOCTh Tella TIpH
HEpPaBHOMEPHOM JIBHXKEHUH

85 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
JIBHKCHHUE

8.6 #H#Par###Ceoooanoe nagenue. OnblTel [anunes




H#HH##Par###PaBHoOMEpHOE JBUXKEHUE IO OKPY>KHOCTH.

8.7 [Tepuox m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHUE

8.8 [lepssiii 3akoH HploToHa

8.9 Bropoii 3akoH HetoTona

8.10 Tperuii 3akoH HeroToHa

8.11 HHHPar###] [puHuun cyneprno3uiiuu Cui

8.12 Cwuuia ynpyroctu. 3akoH ['yka

8.13 #H#Par###Cuna TpeHUs: CHJIa TPEHHUSI CKOJIBKCHUS,
CHJIa TPEHHS MTOKOs, IPYTHEe BUABI TPEHUS

814 ###Par#H##Cuna  TAKECTM U 3aKOH  BCEMHUPHOIO
TATOTEHUs. Y CKOpEeHHE CBOOOTHOTO MaIeHUS

8.15 Jewxenue  mmaHer  Bokpyr  Connma.  IlepBas
KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpy3ku

8.16 PaBHOBecue MaTepuaibHONM TOYKUA. AOCOIIOTHO TBEPOE
TEJ0

8.17 #i#Par###PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHOU
OCbI0 BpauieHusi. MomeHT cwibl. LIeHTp TsxecTn

8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHitbl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 H#HHHPar###PeakTUBHOE NBUKECHUE

8.21 Mexannyeckas paboTa U MOIITHOCTb

8.92 PaGora cun Ttsbkectu, ympyroctd, TpeHus. CBs3b
SHEPruu U paboThl

8.93 [loTrenumnanpHast dSHeprus Teia, MOAHATOTO Hal
MMOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHumanpHas S3HEPTUs CKATON HPYKUHbI

8.95 ###Par###KME{eTquCKa;{ sHeprua.  Teopema 0
KMHETHYECKOW YHEPTUU

8.26 ##H#Par####3aKkoH coxpaHeHHs] MEXaHUYECKON SHEPTHH
[IpakTuyeckue paboOTHI:
OrmpezenieHne CpenHEe CKOPOCTH CKOJIbXKEHUS Opycka
WIM JBW)KEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpPEHUsl Tella PU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAaKJIOHHOM TNTIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJlbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIHM TIPU PaBHOYCKOPEHHOM

8.27 JBIDKEHUM 0€3 HayaJlbHOW CKOPOCTU MYTH OTHOCSTCS

KaKk psAJl  HEYETHBIX YHCENT, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKECHHSI
OT CWJIbl HOpPMaJdbHOTO JaBiieHus. OrnpeneneHue
kod(duimenta TpeHus CKoabkeHus. OmnpeneneHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOTHl  CHIIBI
TPpEHUsT TPU PABHOMEPHOM [IBIDKCHMH Tela TI0
TOPU30HTANLHON TOBepXHOCTH. Ompenenenue padOTHI
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CUIBl  YyOPYrocTM  IIpU  HOIBEME  Ipy3a C
HWCIIONB30BAHUEM  HEMOABWKHOTO W ITOJIBUKHOTO
0JIOKOB

duznyeckue SIBICHUS B nprupoac: MPUIIMBLI U OTJIUBHIL,

8.28 nBwkeHue TuiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.29 TexHuueckue  yCTpOMCTBA:  CHUIOMETP,  JATYHKHU

IIOJIOKCHMUSI, PACCTOSAHNA U YCKOPECHUSA, PAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

Konebarenpaoe napmkeHne. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUM: IepHO/I, YaCTOTa, aMIUTUTY/Ia

9.2

MaremaTuueckui u NPY>KUHHbBIN MasITHUKH.
[IpeBparmenne sHeprun npu KojaedaTeTbHOM ABHKCHUN

9.3

94

3aryxatomme Konebanus. BpIHyXIeHHbIE KoJeOaHUs.
Pe3onanc

Mexannueckue BoJHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHbIE W MONEpeYHbIE BOJHBI. [[IMHA BOJHBI U
CKOPOCTb €€ pacnpocTpaHeHus1. MexaHu4YeCKHe BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

9.5

3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Wudpas3Byk u yapTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 4acToThl W Iepuona  KoseOaHWi
MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4acToThl W Iepuojna  KoseOaHWi
HPY>KHUHHOTO MasiTHUKA

UccnenoBanne 3aBUCMMOCTH mepuoia  KojeOaHUM
MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HUTH.
WccnenoBanne 3aBucMMOCTH mepuoia KojeOaHU
NPYKMUHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHuit rpysa,
MOJIBEIIEHHOTO K HUTH, OT Macchl rpy3a M *KECTKOCTH
npyXuHsl. MI3Mepenune yckopeHust CBOOOTHOTO TaIeHUs

9.8

@u3nyecKue [BJIEHUSA B MPHUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSACEHHUE, CEHCMUYECKUE BOJHBI,
IIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE
yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC I1oJic. BJICKTPOMaFHI/ITHLIC BOJIHBI.

10.1 N
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHutHas npupoaa csera. CKOpPOCTb CBeETa.
BonHOBEIE CBONICTBa CBETA
[IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  2JIEKTPOMarHUTHBIX BOJH  C

TTOMOIIIbI0 MOOYIIBHOTO TeledoHa




dusndyeckue SBICHHUS B MPUPOJAC: OUOIOTHYECKOE

10.5 JEeHCTBHE BHUJIUMOTO, yIbTpaduoIETOBOTO u
PEHTT€HOBCKOIO U3JIy4eHU I

106 Texnuueckue YCTPOMCTBA: _ HCIIONb30BaHKE
AJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlyueBast Mogenb cBeTa. MicTouHuku cBeTa

11.2 [IpsiMonuHEITHOE pacIIpOCTPaHEHHUE CBETA

113 Otpaxenue csera. [lockoe 3epkano. 3aKOH OTpaKEHUs
cBeTa

114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
[TomHOE BHYTpEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jiyyen B iMH3e

116 Ontuueckast cucrema ¢oroanmnapara, MHUKPOCKONA H
TeJecKoIa

117 I'maz kak omnrtuyeckas cuctema. bINM30pyKocTh U
JTaTbHO30PKOCTh

118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
CrnosxeHue cieKTpaibHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:

#HHHPar###ccienoBanue 3aBUCUMOCTH yria
11 OTpa)KEHHsI CBETOBOTO JIy4a OT yriia MaJIeHusl.

###Par##113yuenue  XapakTepUCTHK  H300paskeHUs

IpeaMeTa B INIOCKOM 3epKalle.

#HHHPar###ccienoBanue 3aBUCUMOCTH yria

MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjla TaJeHHus Ha

TPaHUIIE «BO3YX — CTEKIION.

11.9 .
###Par#t#lonydyenne u300pakeHUH € MTOMOLUIBIO
coOuparoIen JTMH3HI.

#H##Par###0npenenenue (POKYyCHOTO pACCTOSHHUS U
OINITUYECKOH CHJIBI COOMparoIeil TUH3BI.
#HHPar#H#OnbITEl 10  pa3joKeHUI0 Oeoro cBera B
CIIEKTP.

#H#H#Par#H##OnbITEl 10 BOCHPUATHIO LBETA MPEIMETOB
IIpU UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMenus ConHua u

11.10 JlyHbl, 1IBeTa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texuuueckue yCTpoOiCTBa: OYKH, HEPUCKOTI,
(dhoToanmapar, ONTHIECKHUE CBETOBO/IBI

KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAENTb aTroma.
Monaens aroma bopa
12 12.2 Hcnyckanne m morjiomeHne cBera aroMoM. KBaHTBHLI
' JInnenyaTsle CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- U raMmMa-u3ydeHus
12.4 Crpoenue artomHoro snpa. HykiioHHas Mopelnb




aTOMHOTO siapa. M3oTonsl

PagnoaktuBubeie npeBpamenus. [lepuon momypacmana

125
aTOMHBIX SI1Ep
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUsS 3apsilOBOTO U
MacCOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. cTouHuku sHepruu
CouHIia 1 3BE31Q
129 Snepnas _ OHEPIeTHKa. JeiictBue  paanOaKTHBHBIX
U3JIy4E€HUH Ha )KUBBIE OPraHU3MbI
[IpakTryeckue paboTHI:
HaGntonenne CIUIOMIHBIX M JIMHEHYAaTBIX CIIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanne TpeKOB: M3MEPEHME 3HEPTUM YACTHIIbI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenne paanoakTHBHOTO (poHa
®usznyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pPaavoOaKTUBHbIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
NEHCTBUE PaJUOAKTUBHBIX W3JIyYEHUH HaA OpraHu3M
4eJioBeKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ JA03UMETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAEMOCTU SIBICHUW TPUPOABI, O POJM DSKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ywmieii poau (U3UMKA B Pa3BUTHHU
€CTECTBCHHbIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 »BOJIIOIHUH
(Gu3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTU SIBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOe SIBJICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXarollleM MHpEe, BBIICISAS HUX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKH)

Brnanenue ocHoBaMM TOHSATUWHOIO amnmapaTta W CHUMBOJUYECKOTO
s3bIKa (PM3UKU W UCIOJB30BaHUE UX JUISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHUE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBICHUS U
MPOLIECCHI, UCTIONB3Ys PyHIAMEHTAIbHBIE U IMITUPUYECKUE 3aKOHBI

YMeHne onuchIBaTh U3YYeHHbBIE CBOWCTBA Tell U (PU3MUYECKUE SBIICHHUS,
UCTIONB3Ys GU3UYECKUE BETUIHHBI

BnageHnue ocHoBaMM METOAOB HAay4YHOTO IIO3HAHUS C Y4ETOM
coOuro/IeHHs MpaBUil 0€30MacHOro Tpyaa: HaONoJieHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HMHCTPYKIIMH, OMHUCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEJTUUMH:
YMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
HKCMEPUMEHTAJIbHYIO YCTaHOBKY IO HWHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOM MTOTPENTHOCTH PE3yIbTaTOB U3MEPEHNN;
MPOBEJCHNE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIEIOBaHMUIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY H
MPOBOAWTH  HCCIEAOBaHWE IO  UHCTPYKUUHU,  HPEICTaBIATH
MOJIydeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpauKoOB, YUUTHIBATh MOTPEUIHOCTH, JI€7aTh BHIBOJBI IO PE3yJIbTaTaM
MCCIIEJOBAHMUSI

[ToHnMaHue  XapakTepHBIX  CBOMCTB  (pu3MuYecKMX  Mojenei




(MarepuanbHash TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH H TBEPABIX TeN, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAas MOJe]Ib aTOMHOTO s/Ipa) U YMEHHUE MPUMEHSTh WX IS
00BSICHEHUS (PU3UIECKUX MPOIECCOB

VYMeHne oOBICHATh (U3MYECKUE MPOLECCHl W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUINHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YyUEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONIB3YSl 3aKOHBI W (popMynbl, CBs3bIBaOIUE (pU3UUECKHe
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KpPATKOE YCJIOBHE 3aJaud,
BBISBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIC ISl e€ pelICHUs], CI0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACUEThl M OIEHUBATH PEATHCTUIHOCTh TOJYYCHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE ONPEICIIATh Pa3MEPHOCTb
(U3HYECKON BEIIMIMHBI, IIOTYICHHON TIPH PEIICHUU 3aa91

YMeHue XapakTepus3oBaTh MPUHLUIBI  JEHCTBUS  TEXHUUECKHUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB [0 UX OMMCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (usnueckue
3aKOHOMEPHOCTHU

10

11

YMeHue UCHONIb30BaTh 3HAHUS O (QPUIUYECKUX SIBICHUAX B
MOBCEHEBHOM KU3HM JUIsi  o0ecriedeHusi O€30MacHOCTH MpHU
oOpamieHud ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHUYECKHUMH
YCTpPOMCTBAMH, COXPaHEHHUS 3JI0POBbS M  COONIOJAEHUS HOPM
HKOJIOTUYECKOI'O IOBEJAEHUS B OKpYyKarouled cpene; IMOHUMAHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKEHHM (PU3UKH U TEXHOJOTUM
JUIS PAlMOHAIIBHOTO IPUPOIOII0Ib30BaHUS

OneIT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM; YMEHUE OLIEHUBATH J1OCTOBEPHOCTh
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUU U
JONIOJTHUTENIBHBIX ~ WCTOYHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIPABOYHBIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  TIPeoOpa3oBaHUS
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co3/1aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(OPMAIIUU U3 HECKOJIBKIX UCTOYHHKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
OTHOCUTENBHOCTD JIBUKEHHS
PaBHOMepHOE M HepaBHOMepHOE aBMkeHHe. Cpeauss ckopocTs. Dopmyna A
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMeEpHOE TpsSMOIMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 M=% +ud
I'paduku 3aBHCMMOCTH OT BpPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelIeH s, MyTH, KOOPIWHATHl NP PABHOMEPHOM IPSIMOJUHEHHOM
JIBIOKEHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBUKCHUS:
2
S =vy #i+ay = ;
2
@opmynbl Ui TPOEKUUHU TEPEMENICHUs, MPOCKIMH CKOPOCTH M MPOCKINU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBIKECHHH:
2
14 .s]_(r]=vm_-r+a].-3.
U.\'('f) =Up, +d, -1,
a,(f) =canst,
Ulrz - Ul.'r2 =2{I_T.5'_T
I'paguky 3aBUCUMOCTH OT BPEMEHH JUI MPOEKIMHU YCKOPEHMs, NPOEKLUU
CKOPOCTH, TPOCKIMH TEPEeMEIIeHUsl, KOOPIUHATHI TIPU PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU
CobonHoe nanenue. Gopmysibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
BEepPTUKAIH (JIBMKCHHWE TeJla BHHU3 WM BBEPX OTHOCHTEIBHO TOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHHU ISl TPOEKLUUH YCKOPEHMS,
NPOCKIIMA CKOPOCTH ¥ KOOPAMHATHI TPU CBOOOJHOM TAJSHHHM Tella I10
BEPTUKAJIH
CKOpOCTb PaBHOMEPHOTO [JBM)KEHHUS Tela IO OKpykHocTH. HampaBienue
CKOPOCTH.
@dopmyna il BBIYUCIEHUS CKOPOCTH Yepe3 pajnyc OKPY)KHOCTH U HEpUOJ
oOpareHus:
1.6 . 2R
T

LlenTpocTtpemurensHoe yckopeHnue. HampaieHne NEHTPOCTPEMUTEIBHOIO
yckopenusi. @opmyiia Jyisl BBIYUCIECHUS] YCKOPEHUS:




1.7

1.8
1.9

1.10

1.11

Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
_m
v

Cuna — BektopHas pusnueckas BenuuyrHa. CloxxeHue Cui

SIBnenune nnepuuu. Ilepsoiit 3akon HeroToHa

Bropoii 3akon HerotoHna:

F=m-da
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ICHUCTBYIOIICH Ha
TEJI0

BzaumopeiictBue Ten. Tperuit 3akon HproToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHI/IG IMOKOs U TPCHUC CKOJIbKCHUA. CDopMyna IJI BBIYUCIICHUA MOAYJISI CHJIbL
TPCHUS CKOJIbXKCHHA:

FTP =u-N
Hedopmarust Tenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My - 114
F=G.-—L1_2

RZ
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.

®opmyna 175 BEIYUCIEHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxeHnue mianet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs 1 neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYMHA.
D=mi

Nmnynbc cuctemsl Ten. M3menenne ummysnbsca. MIMIynbe CUiibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA 1A 3aMKHyTOI\/'I CHUCTCMBI TCII:
D=0, i, U, =const

PeakTnBHOE OBIKEHIE

1.17

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexannueckas MOITHOCTb:




n=4
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIs1 BBIYHUCIICHU A
KUHETHYCCKOU OHEpPIHUn:

J'HDE
E =——
1.18 2 . .
Teopema o kuHeTHuecKou s3Heprun. Popmysa s BBIYUCICHUS TOTEHIMAIbHON
SHEPTUu TeJa, MOIHATOrO
Haxa 3eMIIEN:
E,=mgh
MexaHuueckast SHEpTUsL:
E=E;+E »
1.19 .
3aKkoH COXpaHEHHUs MEeXaHWYEeCKOM sHeprun. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHMYECKOM HEepruu B OTCYTCTBUE U TpeHus: E = const.
[IpeBparenue MexaHUYECKOM YHEPTUU TIPU HAIUYUHU CUJIbI TPEHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuitel: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M+M, +.=0
1.20 1 2
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
[laBiienue TBEpIOTO TENIA.
dopmyna 11 BBIYMCIICHHS TABJICHHS TBEPIOIO Tena:
= F
5
1.21 JaBnenue raza. ATMocdepHoe TaBieHue.
['uapocTtaTyeckoe 1aBie€HUE BHYTPH KUJIKOCTH.
®dopmyrna 715l BBIYUCIICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+DPp,
1.22 3akoH [lackans. ['mnpaBnudeckuii mpecc
3akon Apxumena. DopMmyna IS ONpPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCThH WM ra3:
1.23 -
Fape =PEV
Ycnosue miaBanus Tena. [1naBanue cy10B U BO3AyXOIlIaBaHHE
Mexannueckne KoJjebaHusl. AMIUTMTyda, TEpUOJ M YacToTa KoJIeOaHHil.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHO KOJICOAHMIA:
1.24
v = 1
T
1.25 MaremMaTuueckuii M INpPYKUHHBIM MasTHUKUA. [IpeBpaieHue dSHepruu Impu




KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxatomue Konebanusi. Beinyxennsle konebanus. Pe3onanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U
CKOPOCTb pacrnpOCTPaHECHUS BOJHBI:

h=v-T

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHbI Ha T'PaHUIIEC
IByX cpen. H(pa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepeHue cpeaHel IJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTU
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHUS, CHIIbI
YIPYroCTH; CPEIHEH CKOPOCTH JBHXKEHHs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHUs1 Opycka NpW ABMKEHHHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl WU
nepuojia KosebaHMH MaTeMaTHYeCKOro MasTHHKA; YacTOThl W Iepuoja
KOJICOAaHUH TPYKUHHOTO MasTHHKA; MOMEHTA CHJIBI, JCHCTBYIOIIErO Ha phIyar;
paboThl CWJIBI YNPYrOCTH IMpPH MNOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOJBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OIoKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOIrpy:KEHHON
YaCTH TeJa U OT INIOTHOCTHU >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTABJICHUS U OT
poJia MOBEPXHOCTH; CWJIbl YNPYTrOCTH, BO3HUKAIOUIEH B HPYKUHE, OT CTENEHU
neopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yrila HaKJIOHA HaIlPaBISIOMICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; MEpUOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAacChl T'py3a U KECTKOCTH TPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KoyieOaHUH HHUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pbluara

1.30

Qusuueckue A6NeHUs 6 nNpupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHHE IUIaHET COJIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBM)KCHHE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJ€HUsS Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB KHBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI, IIYHAMH, IXO

1.31

2.1

2.2

Texnuueckue ycmpoucmea: CUUIOMETP, TATYUKU TOJOXKEHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, NOJIIUIIHUKH, pPAKEThl, pblyar, TIOABWXKHBIA H
HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsl TUIOCKOCTh, MPOCTHIE MEXaHW3MBI B OBITY,
cooOmiaromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMApPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

TEIUJIOBBIE SAABJIEHUA

OCHOBHBIE  TOJIO)KEHUS  MOJIEKYJIIPHO-KMHETHUYECKOH TEOpUH  CTPOCHUS
BemecTBa. Mojienu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHHN BEIIECTBA.
Kpucramnmmueckue n amop¢Hsbie Tena

JIBmxenne dyactun BemiectBa. CBsI3p  CKOPOCTH  JBMXKEHMSI YacTHUIl C
temneparypoil. bpoyHoBckoe aBmxenue, 1udysust

2.3
2.4
2.5

CMaunBaHue ¥ KalWUISIPHBIE SIBICHUS
TennoBoe pacIIMpeHHE U CxKaTUE
TenoBoe paBHOBecHE




Buytpennsist sneprusi. Pabora u Teruomepenauya Kak CIOCOObI M3MEHEHHS

26 BHYTPEHHEHN DHEPTUU
2.7 Bunbl Temuionepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U31yUEHUE
HarpeBanue wu oxnaxaenue ten. KoaudecTBo — TEIIIOTHL. Y AelbHAs
TEIJIOEMKOCTD:
2.8
O=aml(t,~t)
3aKOH COXpAHEHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEILIOBOTO
OanaHca:
29 0+0,+..=0
| 2 0
Wcnapenne n konaeHcauus. l3MeHeHHME BHYTpPEHHEH HHEpruM B IpoLecce
210 ucrapeHuss M KoHAeHcauuu. KuneHwe JKMIKOCTH. YIenbHas —TeIoTa
napooOpazoBanus: L = Q/m
2.11 BrnaxnHocTs Bo3ayxa
[InmaBnenne wn Kpucrasmmsanus. J3MeHeHMe BHYTpEHHEH DJHEpPIUM IIpH
IJIAaBJICHUU U KPUCTAUIM3AIMU. Y 1eJIbHAsI TeIUIOTA IIaBJICHUS:
2.12
o
h==
m
213 BuyTpeHHss 3Heprust cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOILINBA:
q=Q/m
2.14 [Tpunanmns! padoTs! TemoBbix apurateneit. KI1/1 reroBoro aqsurarens
IIpakxmuueckue pabomoi
W3mepeHne yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIyIIEH HarpeTbli MWINHAP; KOJWYECTBA TEIIOTHI,
2.15 OTJIaHHOTO HAarpeThiM LMIUHAPOM, TOCJIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
iaBieHus Jpga. MccnenoBaHue W3MEHEHHUs TeMIlepaTypbl BOJBI  MPHU
Pa3IMYHBIX YCIIOBMSIX; SBJICHHs TEMJ00OMeHa MpU CMEIIMBAaHUM XOJIOJHOU U
ropsiueil Bobl; mpolecca UCIapeHust
Qusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIIBI B NpHUpoae, uinydenue ColsiHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIOB,
217 KUAKOCTHBIM TEPMOMETp, IaTUMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJIEHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpu3zanus Tei. J[Ba BUa 3JIeKTPUUYECKHUX 3apsii0B
3.2 B3aumoneiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
34 Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mois. IIpuHiun

CYIECPHO3UINU IJICKTPUICCKUX moJiei (Ha Ka4CCTBCHHOM ypOBHe)




3.5

Hocurenu »snektpuyeckux 3apsaoB. JleHCTBUE JIIEKTPUYECKOrO TOJISI Ha
3JeKTpUYeCKUe 3apsabl. [I[pOBOJHUKH U TUINEKTPUKH

3.6

3.7

[TocTosiHHBIN AMeKTpUYECKU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.
Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYECKOC COIIPOTUBIICHUEC!

R =pl/S

3.8

3akon Oma s yuactka anektpudeckon nenu: | = U/R

3.9

HOCJIC,I[OB&TCJ'IBHOC COCIMHCHNEC ITPOBOJHUKOB!

1, =1, U=U,+U,. R=R,+R,
Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

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

e

CMelaHHbIe COCAMHCHMS ITPOBOAHHUKOB

3.10

Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3.12

3akon Jxxoyns — Jlenma:
O=I"-R-t

OnbiT Opcrena. MarHuTHOE TmoJie MPSMOrO IMPOBOJHUKA C TOKOM. JInHMM
MarHUTHOW UHAYKUIWH

3.13
3.14

MaruutHoe 110JIE TOCTOSHHOIO MAarHuTa. B3auMOIENCTBHE ITOCTOSHHBIX
MarHHUTOB

JlelicTBME€ MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15

Onbrter @apazes. SBnenue snekTrpoMaruuTHON HAYKIUU. [IpaBumno Jlenma

3.16

3.17

3.18

3.19

IIpakxmuueckue pabomoi

W3mepeHre  3JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOAHUKE
(pe3ucTopsl, JamMIoyka), OT HAIMPSHKEHUsT Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MONEPEYHOr0 CEUEHHUs U
YIE€IBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuiia AJig 3NEKTPUUECKOTO HANPSHKEHUS MPU TOCIIEI0BATEILHOM
COCIMHCHUHU TPOBOJHUKOB; TPaBWIA JJISI CHJIBI DJIEKTPUUECKOTO TOKa TMpH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)

Qusuueckue s6neHUs 6 npupode: DIEKTPUUECKUE SBIEHHS B arMmocdepe,
JEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMiiu, Apeid MOoJ0CoB,
POJIb MArHUTHOTO TOJISL JUIsl )KU3HU Ha 3eMJI€, TOJIIPHOE CUSTHUE

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpuMepsI), JNEKTPUYECKUE
IpEeIOXPaHUTENHU, D3JEKTPOMArHuT, OJJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa,
TE€HEPaTOp MOCTOSIHHOTO TOKA

BHGKTpOMaFHI/ITHBIe Boxusl. IlIkana SJICKTPOMArduTHBIX BOJIH




3.20

JlyueBas monens cBera. [IpsamoiMHERHOE pacIIpOCTPaHEHHE CBETA

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaiio

3.22 [Ipenomienue cBera. 3aKOH MPEJTOMIICHHUS CBETA

3.23 Hucniepcusi cBera

3.04 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuueckue nprudopsl
Ilpakxmuueckue pabomul
M3MepeHne ONTHYECKOW CWIIBI COOMpAaroeil JTUH3BIL, (POKYCHOTO PACCTOSHUS
coOuparomield JMH3bI (IO CBOMICTBY paBEHCTBA pa3MEpoOB IIpeaMeTa M
U300paKeHMsI, KOT/Ia MPEeIMET PACIOJIOXKEH B JBOMHOM (DOKYce), TOKazaTels

3.26 IIPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBOiCTBA N300pAXKEHHS, TIOJTYICHHOTO C TIOMOIIBIO COOMpAroIei
JUH3BI; M3MEHEHHs (OKYCHOTO pACCTOSIHMS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YTJIa MPEJIOMJICHHsI CBETOBOTO JIy4a OT YIJia MajCHUs Ha TPaHUIIC
«BO3JyX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atmenns Conauna u JlyHbl, 1BeTa Ted,
onTHYECKHUE SIBJICHHs B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (QoToanmapar, ONTHYECKUE
CBETOBOJIBI

4 KBAHTOBBGIE SABJIEHUA

41 PanuoaktuBHOCTh. Anbda-, 6eta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-
pacmana

4.2 OmneiTel Pesepdopmaa o paccestauio anbda-gacruil. [Inanerapras Moaens aToMa

4.3 CocraB aTomHoOrO siapa. M30ToIs!

4.4 [Iepnon nmonypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPaHEHUsI 3apsJ0BOI0 U MAaCCOBOT'O YHCET
Qusuueckue sA61eHUs 6 Npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3IY4Y€HUE TPUPOJHBIX MHHEPAJIOB,
JIeiCTBUE PaJIMOAKTHBHBIX W3TYYEHUH Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBUYaJIbHBIN T03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» dusuka, 7 xknacc/ [epeimkun .M., BanoB A.U., AkiinonepHOe 00111eCTBO
«3natensctBO «IIpocBenienme»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBO «IIpocBenienme»

» dusuka, 9 knacc/ [Mepeimkun .M., I'ytauk E.M., UBanoB A.I., [lerpoBa
M.A., AkmonepHoe o0mectBo «M3aarenscTBo «IIpocBenienne»

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Meroanueckoe mocodue k yueonnky dusuka : 7-i kimacc : 6a30BbIi ypOBEHB/
N. M. Tlepbimikuna, A. 1. UBanosa / O. A. Uepnukosa, C. H. I'nanenxosa, B.
B. Kynpssues. Akuunonepnoe oomectBo «M3aarensctBo «lIpocBemenne»
Meroanueckoe nocodue K yueonuky dusuka : 8-it kjacc : 6a30BbIid ypOBEHb
/A. M. Tlepsiikuna, A. 1. UBanoBa / O. A. Uepuuxosa, C. H. I'nagenkona, B.
B. Kynpssues. Akuunonepnoe ooectBo «M3aarensctBo «lIpocBemenne»
Meroanueckoe nocodue k yueOnnky dusuka : 9-it kjnacc : 6a30Bblid ypOBEHB/
N. M. Tlepeimikuna, E. M. I'ytHuk, A. U. UBanoBa, M. A. Iletposoii / O. A.
Yepuuxona, C. H. I'manenxona, B. B. KyapsiBiieB. AkiimonepHoe oOIIeCTBO
«M3parensctBO «IIpocBenienne»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo



