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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nKe Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM YypOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboueit mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yuedHoro npeamera «duzukay.

CopepxaHue nporpaMMmbl 1O (PU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO H3YYCHHS
(u3MKM Ha NEATeTbHOCTHOM OCHOBE. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuud tpedoBanuiit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsI.

[Iporpamma 10 (QuU3MKE YCTAaHABIMBAET PACIPEACICHHE Y4EOHOro
MaTepuaiia 1o TojgaM oOydeHus (IO Kjaccam), TMpeaiaraeT MNPUMEPHYIO
NOCJIEIOBATEIbBHOCTh ~M3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHS
OPEIMETHOTO COJIEPKaHUs U yUETe BO3PACTHBIX OCOOEHHOCTEN 00y4arOIIUXCsl.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHUSI METOAMYECKOU
NOMOLIY YYUTENIO B CO3JaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusnka SABIAETCA CUCTEMOOOpA3yIOUIMM I  €CTECTBEHHOHAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBJICHHWM, W3y4aeMbIX XHMHEH, OUOJIOTHEH, acTpOHOMHEH H (HU3UIECKOM
reorpague, BHOCUT BKJIAJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpelocTaBiIsieT HauOosee sCHble O00pa3lpl MNPUMEHEHHS HAay4HOro METoJa
MO3HAHMSI, TO €CTh CIIOCO0A MOMyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 rIaBHBIX 3a7a4y (U3UYECKOro oOpa3oBaHUs B CTPYKType OOIIero
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TPAMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne @u3nku Ha 0a30BOM ypOBHE NPENINONAraeT OBJIAJICHUE
CIEIYIOUUMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIONIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTbD:

U HAay4HO 00BICHSITH SABJICHHAA,
[ OLICHUBATh U ITIOHUMAaTb 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
[ HHTCPHPETUPOBATH JAHHBIC 1 UCITI0JIb30BaTh HAYYHBIC JJOKA3aTCIILCTBA

JUIS1 TIOJTyYEHUS BBIBOJIOB.

[enn w3ydeHuss (U3MKU HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
ompenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Dusmka» B
oOpa3oBaTelbHBIX opraHuzamusx Poccuiickoit @Denepanuu, peanu3yoMUx
OCHOBHBIE  00111€00pa30BaTEebHbIE MPOrPAMMBI, YTBEPKIEHHON  pEIICHHEM
Komnerun MunuctepctBa npocselienus Poccniickoit deaeparuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).

Heau usyyeHust pusuku:



. NPHOOPETCHUE MHTEpPECa W CTPEMIICHUS OOYYarOIINXCS K HAyYHOMY
U3YYCHHUIO TPUPONBI, PA3BUTHE WX HHTEIUICKTYyaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEACTABJICHWA O HAy9HOM METO/e TIO3HAHUSA U
dbopMHUpOBaHUE UCCIIECIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHUSM;

. dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysIbTaTa M3Y4YCHHS
OCHOB CTPOCHWMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

. dbopMHUpOBaHUE MIPEACTABICHUI O POJIM (PU3NUKH JJIS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

. pa3BUTHE TMPEJACTABICHUH O BO3MOXHBIX cdepax Oymymiei

npodeCCUOHAIBLHON JICSATEIBHOCTH, CBS3aHHOM ¢ (U3MKOM, TMOATOTOBKA K
nanbHeeMy 00y4eHHIO B 9TOM HATPaBIICHUU.

JlocTkeHue 3THX I1elel mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOIO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.:

. npuoOpeTeHre 3HaHUM O JHUCKPETHOM CTPOCHHMU BEUIECTBa, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. PHOOPETEHNE YMEHUM OMUCKHIBATh U OOBSICHATH (PH3NYECKUE SIBICHUS
C UCIOJIb30BAHUEM MOJIYyYEHHBIX 3HAHUM;

. OCBOCHHME METOJIOB pPEHIEHUS MPOCTEUINNX PACUETHBIX 3a7ad C
UCIIOJIb30BaHUEM buznuecKux MOJIEIIEH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHUU HAOJNIOAATh MPUPOJHBIC SBICHUS M BBIMOIHATH
OTBITHI, JIAOOpaTOpHBIE pabdOTBl U IKCIEPUMEHTANbHBIE HCCIEIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPHOOPOB;

. ocBoeHHME TMpUEMOB paboTel ¢ uHbOpMarmend  (HU3MIECKOTO
coliepKaHusl, BKJIOYass MHGOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX (DU3UKH,
aHaJIM3 U KPUTHUECKOE OLIEHUBAaHUE UH(POPMAIHH;

. 3HAKOMCTBO cO cdepamMu mpodecCHOHANBHON  IESITEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOW, U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha usydenue ¢u3uku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus orBoauTcs 238 4acoB: B 7 Kilacce — 68 4yacoB (2 yaca B HEZEIN0), B 8
KJacce — 68 yacoB (2 gaca B Hezeno), B 9 kiacce — 102 yaca (3 gaca B HEICIIO).

[Ipennaraemslii B mporpaMmMme o (U3MKe rnepeyeHb J1abopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, yUUTEIb JelaeT BEIOOP MPOBEICHMS
7a00paToOpHBIX PAOOT M OMNBITOB C YYETOM HWHAMBUIAYAIbHBIX OCOOEHHOCTEN
00y4JaromMxcs, CIHUCKa HKCIEPUMEHTAJIbHBIX 3aJaHHM, MPEIIaraéMbIX B paMKax
OCHOBHOTI'0 FOCYJapCTBEHHOT'O 3K3aM€eHa M0 (QU3HKE.



COAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B NO3HAHUM OKPY KAIOIIEr0 MUPA.

®usuka — Hayka o mnpupone. SABneHus npuponpl. PHU3NUYECKUE SBICHUSA:
MEXaHUYECKUE, TEIIOBBIC, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Oduznyeckne BenuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [TorpentHocTs n3Mepennit. MexayHapoaHas cucTemMa eIMHHUII.

Kak ¢wu3uka u japyrue eCTeCTBEHHbIE HAyKH M3Yy4arOT MPUPOIY.
EcrecTBeHHOHay4HBI METOJI TO3HAHUA: HAOJIOJAEHUE, IMOCTAaHOBKA HAay4YHOTO
BOIIPOCA, BBIJIBIDKEHUE THIIOTE3, SKCIIEPUMEHT MO0 MPOBEPKE THIOTE3, 00BICHEHHE
HabOmomaeMoro spieHus. Onucanue GU3NUeCKUX SBJICHUNA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHHMuYecKre, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBIICHHUSL.
2. ®usnyueckue MpPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUN aHATIOTOBBIM H
U(GpPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue 1EHbI IeJIEHUs TKaIbl U3MEPUTEILHOTO TPUdopa.
2. M3mepeHue paccTOSHUMN.
3. W3mepenne o0bEMa XKUIKOCTH U TBEPIOTO TEa.
4. OnpezneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue temmeparypbl IIPUA MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OOJibllle BhICOTA
IyCKa.

Pa3zneun 2. IlepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHUHU BellecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, HX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmxkenne yactul] BemiectBa. CBs3b CKOPOCTH JIBUOKEHUST YACTHI[ C
TeMmrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzanmonelictBue yacTuil
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpucTauIMuecKux) Ted. B3auMOcCBsi3b MEXKIYy CBOMCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.

2. Hab6monenue nuddysun.



3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCA  HPUTSDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuameTpa aroMa METOAOM pPsOB (C  MCIIOJIb30BaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.
3. OmbITH 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHSL.
Pa3nea 3. JIBu:keHue U B3auMojieiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHH JIBUOKEHUSL.
SBnenue wHepHuU. 3aKOH WHEpUHUH. B3auMoneicTBue Ten Kak MNpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IHHULIEC
00BbEMa BEIECTBA.
Cwita kak XapakTepucTHKa B3auMoOAeUCTBHs Ten. Chia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHoxencTByromas cui. Cuina TpeHUs.
TpeHue CKOIbKEHUs U TPEHUE NTOKOsA. TpeHne B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue n3aMeHeHus: CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJAEHCTBUIO TEIl.
6. Cio)KeHue CWII, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (IIapvKa B KUIKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCUMOCTH pacTsDKeHHs (medopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COIPUKACAIOIINXCS IIOBEPXHOCTEH.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [lHeBmatuueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymIHON 000mouku 3emiu. OmnbiT Toppuuennu. U3mepenne aTtmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JIaBJI€HUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuaeckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TEJI: TUIABAHHUE WM MOTPYKEHHUE Tl B 3aBUCUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKWUBAIOIIECH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHHEe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecusi pbidyara. IlpuMeHeHHe IIpaBMJa paBHOBECHS pbluyara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M IMOTEHUUANIbHAs JHEPIUsl.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrur B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUMU.

8 KNIACC

Paspeu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MoJeKysd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHOKUHETUYECKON TEOPHUHU.

Mopnenu TBEPIOro, >KHIKONO M Ta3000pa3HOrO COCTOSHUM BELIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI Ha OCHOBE IIOJOXXECHUM MOJIEKYJISIPHO-KHHETUYECKON TEOpHUH.
CmaurBaHMe U KaNWUISPHBIE sIBIEHUS. TemIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemMmepaTypbl CO CKOPOCTBIO TEILIOBOI'O JBHKCHUS
yacTull. BuyTpeHHss »sHeprus. CnocoObl H3MEHEHUsT BHYTPEHHEH SHEpruu:
TeruIonepeaaya 17} COBEPILIECHHE paboTHl. Byt TEIUIONEepENaUn:
TEIJIONPOBOIHOCTh, KOHBEKIMS, U3JIyYEHHUE.

KonnuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEUIECTBA. TemIO0OMEH U
TEIJIOBOE paBHOBecHEe. YpaBHeHHWE TeruioBoro Oananca. [liaBinenue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YEIbHAsA TEIUIOTa ILIABJICHUS.
ITapoobOpa3oBanne m koHaeHcanusg. Mcmapenue. Kumenue. YiaenpHas Ttermiora
napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHS OT aTMOC(epHOro
JABJICHUS.

BnaxxHocTh BO3qyXa.

OHeprus TOIUIMBA. Y JAelIbHAs TEIUIOTa CTOPAHMSL.

[Ipuniuner padotel TemnoBbix naurarenedl KIIJ[ temnmoBoro nBurarens.
TeruioBble IBUTaTENy U 3alUTa OKPYXKAIOLEH CPEIbI.

3aKOH COXpaHEHMsI U NIPEBPALICHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIXKJICHUU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenne nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnOTE3bl JIUHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

Onektpuueckoe mone. Hampsok€HHOCTh aekTpudeckoro mojs. IlpunHiun
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHHMKM W AWDJIEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHME BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe 1osne  dJIEKTpUYecKoro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne 31eKTpoMarHuTHOW MHAYKIUK. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AEHCTBUS SJIEKTPUUYECKOTO TMOJISI HA MPOBOJAHUKU H
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO Yepe3 JIaMIOYKy, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neiicTBUA 3IEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBurareabHON YyCTAaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenune. PaBHOyckopeHHOe mnpsiMonuHelHOe nBmkeHue. (CBoOogHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u yvacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproTrona. Bropon 3akon Herorona. Tperuit 3akon HeroTtoHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[puwxkenue mianer BOKpyr ComHua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b SHEpruu U padotsl. [loTeHmanbHas SHeprus Tena, NOAHITOr0 Haj
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHHSI MEXaHWYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka rumore3bl: €cid MpPU PABHOYCKOPEHHOM JBWKEHUU 0O€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH NPYKUHBI.

Ompenenenue pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABHKHOI'O U HOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3nen 9. Mexanndeckue KoJjie0aHusl ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue  KojeOaHus.  BbIHykaAeHHbIe — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHuTHbie  BosiHbL.  CBoOMCTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcmiepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiydya OT yrjia
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.

© 0 N o U A W



4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOUPAIOIIEH JINH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

Omneitel Pesepdpopna u muianerapHas mojenb atoma. Moaens atroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaunienus. [lepuon momypacmnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIYYEHHU Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000IAIMNKA MOYIb TPEAHA3HAYEH I CUCTEMATH3alUuU
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IpPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO Pa3/elia peain3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIO0JIb30BaTh HAYYHbIE METOJIbl UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILLIECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYK/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHHUEM JIOCTHXKCHHI
bu3HKY;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE JCTETHUECKHX KAa4eCTB (PM3WYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAaHHWE IIEHHOCTH (U3UUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH JI0003HATEIBLHOCTH, HMHTEpeca K HCCIeA0BaTEIbCKOMN
JIEATENBHOCTH;

S) ¢opmMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWi OE30MacHOr0 TMOBEJACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OOOpYyIOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQICKCUM, TPU3HAHUE CBOETO MpaBa Ha
OITUOKY M TAKOTO )K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pENIEHWU MPaKTUYECKHX 3anad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3allii, Tropojaa, Kpas) TEXHOJIOTUYECKONH W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBI3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpHUEHTAlUS Ha MPUMEHEHHE (U3UYECKUX 3HAHUW [JIs pElIeHUs 3ajad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) ajanTanum K U3MEHSIIOUIUMCS YCJOBUSIM COUMAJILHOW W NPHPOIHOM

cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICHCTBUM TIPH BBITIOJIHCHUHM WCCIICIOBAHUNA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Kciie POPMYIUPOBATH
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHWM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IIeCTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JEUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METANPEAMETHBIE PE3YJIbTATHI
B pesynpraTe OCBOEHHS TporpamMMmbl MO (U3MKE HAa ypPOBHE OCHOBHOIO
oOurero oopazoBanus y o0ydaromierocsi OynyT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIE ICHCTBHA,
KOMMYHUKATUBHbIE  yYHHUBEpCaJbHble  y4ueOHbIE  JIEWCTBUS, PETyJATHBHbIC
yYHHUBEpCaIbHbIC y4EOHbIC TEHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHUS
ba3oBble JJornueckue JaeiicTBUA:
e BBISBIATHP U XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABJIUBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(DUKAIIMKU, OCHOBAHUS JIJIs
00O0OIIIEHHUS U CPAaBHEHUS,



BBISBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX W HAOIIOICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICICTBEHHBIC CBSI3M TMPU H3YUYCHUH (DU3UUECKUX
SIBIICHUH W TIPOIIECCOB, JENaTh BBIBOJBI C MCIIOJIH30BAHUEM JIETyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(U3UYECKHUX BEJIMYHH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCO0 pemnieHus y4eOHOW Quznyeckon
3amaun (CpaBHEHHWE HECKOJBKUX BAapUAHTOB PEIICHMS, BBHIOOp Hambosee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBblIe ucciiegoBarejabcKe 1eMCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUN HHCTPYMEHT TO3HAHHUS;
MIPOBOJIUTH MO CAMOCTOSITEIILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHUE (PUIUYECKOTO
SBJICHUS;

OLICHWBaTh HA TPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XO/I€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIbHO (POopMyTUpOBaTH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTATh MPEAMOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/Abl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope HMHpOpMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOU
¢dusnyeckoil 3a1auu;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OpMY MPEACTaBICHUS
MHpOpMallMl M WUIIOCTPUPOBATh pEIHIAEMbIE 3a7auld HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKAaTHBHBIEC YHHBeEpPCaAJIbHbIE Y4eOHbIe HeCTBHS:

B XO7A¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJEH, HAIlCJCHHBIC HA PCEIICHHE 3aJadyd M IOJAep KaHue
0J1aroKeIaTeIbHOCTH OOIICHNS;

COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSAMH JPYIHMX YYaCTHUKOB
Jiajgora, 0OHapyKMBaTh Pa3IMUME U CXOJACTBO TO3UIINM;

BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHhbMEHHBIX TEKCTAX;



nyOJIUYHO MPEJCTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOr0 OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMaTh W HUCIIOJIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW W
WHAUBUIAYAJLHOM pa0OThl MpU PEUIEHUH KOHKPETHOW (PU3HMUECKOM
npoOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOW JESITENBHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: pAacIpenesiTh pOJd, OOCYXKAaTh IPOLECCH U
pe3yJbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTasi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIPpaBJICHUIO W KOOPJIWHHPYS CBOM JEUCTBHUS C JPYTUMU
YJICHAMHA KOMAH/JIbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIAJa B OOIIMHA HPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIsL pelieHust GU3NYECKUX 3HaAHUI;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPUHATUSA  PELICHHUU
(MHIMBUAYaJIbHOE, NPUHATHE PEHIEHUS B TpYIIE, NPUHATHE pPELICHHH
rpymIoi);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelIieHus (PU3NYECKOM 3ajaun Uiu
IUTaHA HCCIIEAOBAaHUs C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApTyMEHTHUPOBATH MPEJIaracMble BApUAHTHI PELLICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJ'lB, AMOIMOHAJIBLHBIN UHTE/JIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTyalluH U IIpeiaraTh IUIaH €€ U3MEHECHUS,
OOBSICHATh TPUYUHBI  JOCTKEHUS (HEMOCTHIKEHHUS) PE3yJIbTaToB
NeSTeIbHOCTH, J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHMCJE B XOJI BBINOJHEHHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIMXCS CHUTYallMi, YCTAHOBJIECHHBIX OIINOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATAa LEJIA U YCIOBUSM;

CTaBUTh c€0sl HA MECTO APYroro 4eaoBeKa B XOE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro;
MPU3HABATh CBOE MPABO HA OMIMUOKY MpHU pelieHNH (HU3NUYECKUX 3a1a4 UiH
B YTBEPKACHUAX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO IPYToro.

NPEJMETHBIE PE3YJIBTATDI
K koHuy oOyueHus B 7 KJjacce MNpeaMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:



. UCIIOJIb30BaTh TOHATHUA: (PU3MUECKUE W XUMUYECKHE SIBJICHMUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIEh, TUIIOTE3a, CANHUIB (PU3UISCKUX BEIIUYHH,
aToM, MOJIeKyJla, arperaTHble COCTOSHMsI BellecTBa (TBEpIOE, KUAKOE,
razoo0OpasHoe), MEXaHMYECKOEe [IBIDKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
PSIMOJIMHENHOE), TPAEKTOPHsI, paBHOACHCTBYIOIIas cuia, aedopmarus (ynopyras,
IJIaCTUYECKasi), HEBECOMOCTb, COOOIIAIONTUECS COCY/bI;

. paznuuarh sBiIeHUus (auddys3us, TEmIoBOE ABWKEHHE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBWKECHHE, HEPABHOMEPHOE [BHKCHHE, WHEPLUS,
B3aUMOJICHMCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3aKPEIUIEHHON OCHIO BPAILCHUS,
nepenaya JaBieHUsT TBEPIABIMH TelaMH, >KHIKOCTIMH W Ta3aMu, arMmochepHoe
JaBJICHUE, TJIaBaHUE TeJ, MPEBPAIICHUS MEXaHUUECKON YHEPTUH) IO OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
¢dbuznueckoe sSBICHUE;

. pacro3HaBaTh MPOSIBIICHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUUA B
OKpYXaIolleM MHUpPE, B TOM 4YHCle (U3UUECKUE SBICHHUS B MPUPOJE: MPUMEPHI
JIBUKEHUSA C PA3JIMYHBIMUA CKOPOCTSIMHU B KMBOM M HEXKUBOW NPUPOAE, ACUCTBUE
CWIBl TPEHUS B TIPUPOJIC U TEXHUKE, BIUSIHAE aTMOC(PEPHOTO JTABICHUS HA KUBOU
OpraHu3M, IUJJaBaHUE pBIO, pblYard B TeJ€ YeJIOBEKa, MPU 3TOM NEPEBOJUTH
NpPaKTUUECKYI0 3aJady B Y4eOHYI, BBIIENATh CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKM) GU3HUECKHX SBIICHUIA;

. OMUCHIBATh H3yYCHHBIC CBOWCTBA TeN MW (PU3MUECKUE SIBIICHMUS,
UCTIONB3Ys (DM3UYECKHE BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs,
yTh, CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIa YNPYTOCTH, CUJa TSHKECTH, BEC TEa,
cuia TpeHHUs, aBieHue (TBEPAOro Tena, )KUAKOCTH, ra3a), BRITAIKMBAIONIAS CUJIA,
MexaHu4yeckass padoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KO3 UIMEHT
MOJIE3HOTO JEUCTBUS MEXaHU3MOB, KHHETUUECKasl U MOTCHIIMAIbHASL SHEPTUS ), IPU
ONHMCAHWH TPABWIHHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIONH3YEMBIX BEIUYUH,
uX OOO3HAYeHUs M EAUHUIBI (U3UYECKUX BEIUYUH, HAXOJUTh (OPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYHMHAMU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BEJINYUH;

. XapaKTepru30BaTh CBOMCTBA Tel, (U3MUYECKHUE SIBICHUS U TPOLIECCHI,
UCIIONIBb3Ys MpaBuia CIOKEHUS cUJl (BIOJb OJAHOM mpsiMoil), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBeCHs pbluara (0JoKa), «30J0TOE
MpaBUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, MNpU STOM
JlaBaTh CJIOBECHYIO (hOpPMYIMPOBKY 3aKOHA M 3alHMChIBATh €r0 MaTEMaTHUYECKOe
BBIpaKEHUE;

. OOBSCHATh (PU3NUYECKHUE SIBJICHMS, TIPOILIECCHl U CBOWCTBA TE€J, B TOM
YuCI€ MW B KOHTEKCTE CUTyaluld NPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh  TPUYMHHO-CJICACTBEHHBIC CBS3M, CTPOUTh OOBSCHEHHE w3 12
JIOTUYECKHUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBONCTBA (M3MUECKUX SBIICHUM,
bU3MYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiath pacy€THble 3ajauyd B 1—2 AeMCTBUSA, UCTHOJB3Ys 3aKOHBI U
dbopMyIbl, cBsi3bIBaOIIUE (U3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS



3a/lauyd 3alUChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIUYMHBI B
dbopMynBl ¥ TIPOBOAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC
JUISL pelIeHHs] 3a/ad, OIEHHWBATh PEATMCTUYHOCTH TMOTYYEHHON (Qu3ndeckomn
BEJINYUHBI;

. pacrio3HaBath MPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPU TMOMOIIU
(¢u3nUeCKMX METOJ0B, B OIMCAHUM MCCIEIOBAaHUS BBIIEIATh MPOBEPSIEMOE
OpEearnoNoXkeHue (rUmore3y), paszjinyaTh W HUHTEPIPETUPOBATH MOJTYyYEHHBIN
pe3yNbTaT, HAXOAUTh OIMIMOKHU B XOJI€ OIbITA, JeJIaTh BHIBOJBI [0 €0 pe3yIbTaTaM;

. NPOBOJAUTH ONBITH MO HAOMIOACHUIO (PUBHMYECKUX SBICHUM WU
dbuznuecknx CBOWCTB Tein: (HOpMyIUpoOBaTh MPOBEPSEMbIE MPEANION0KECHHUS,
coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOI0 000pYy10BaHN S, 3alIUCHIBATH X0/ OIBITA U
dbopMynHpOBaTH BHIBOBL;

. BBIIIOJIHATD MPSIMBIE M3MEPEHUSI PACCTOSIHMS, BPEMEHHU, MAcChl TeJa,
00BbEMa, CWIbl U TEMIEpaTyphl C HMCIOJb30BAHMEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpPOB, 3aMHUCHIBATh MOKA3aHUs MPUOOPOB C YyUETOM 3aJaHHOW aOCOIIOTHOM
IIOTPELIHOCTH U3MEPEHUN;

. NPOBOJUTH  WCCIIEOBAaHWE 3aBUCHUMOCTH  OJHON  (pu3myeckoin
BEJIUYMHBI OT IPYroil ¢ UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO IBWXKYILIErOCS TeNa OT BPEMEHW IBW)KECHHUS TEa, CHIIbI TPEHUS
CKOJIbKEHHMsI OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tel W
HE3aBUCHUMOCTH CWJIbl TPEHHS OT IUIOMIAAM CONPHUKOCHOBEHMS TEJN, CHJIbI
YOPYrOCTA OT VYAJWHEHUS TPYKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BEéMa
NOrpy>KEHHOM YacTH Tela W OT IUIOTHOCTH >KHMIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH Te€Ja, OT TJyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJN0, YCIOBUM IJIaBaHUA
TEeJ, YCJIOBUM paBHOBECHUs pbluara W OJOKOB), y4acTBOBAaTh B IUIAHWPOBAHUU
y4eOHOro HUCCIeAOBaHMS, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, Clenys
OpeUIOKEHHOMY TIIaHy, (DUKCHpPOBATh pPE3YyIbTAaThl MOTYYECHHOW 3aBHCHUMOCTH
bu3nueckux BENWYMH B BHUIE NPEIJIOKEHHBIX TaOMUI M rpaduKoOB, IenaTh
BBIBOIBI 110 PE3YJIbTATAM UCCIEA0BAHUS;

. MIPOBOJUTH KOCBEHHbIE M3MEpEHUsT (PU3NUYECKUX BEIUYUH (TJIOTHOCTh
BEIECTBA KUIAKOCTH M TBEPAOrO Teja, CUla TPEHUS CKOJIBXEHUS, [1aBICHUE
BO3/lyXa, BBITAJKUBAIOMIAsl CHJIA, ACHCTBYIOIIAsl HAa MOTPYKEHHOE B KUJIKOCTb
Teno, KOA(OUIIMEHT TMOJE3HOro JEHCTBUA TMPOCTHIX MEXaHU3MOB), CIEIYs
NPEAJIOKEHHOW  MHCTPYKIMU: TPU  BBINOJHEHUM  HU3MEPEHUH  coOupaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISITH 3HAUEHUE UCKOMOW BEITUYHHBI;

. coOJoaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpu  paboTe cC
1a060paTOPHBIM 000PYTOBAHUEM;
. yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHOOPOB M  TEXHUYECKHUX

YCTPOMCTB: BECBI, TEPMOMETP, AUHAMOMETP, COOOIAIOIINECS COCYbl, OAPOMETP,
phIuar, MOJBMKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHAS TJTIOCKOCTH;

. XapaKTepU30BaTh TMPUHIMUIBI JCHUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMHCAaHUA (B TOM YHKCIE: MOJUIUITHUKH,
YCTPOWCTBO BOJOINPOBOAA, THAPABIWYECKUN IIPECC, MAHOMETP, BBICOTOMED,



MOPIITHEBOM HACOC, apeoMETp), MCIOJIb3ys 3HAaHMUS O CBOMCTBAX (PU3HMUECKUX
SIBJICHU 1 HEOOXOAMMbIEC (PH3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH MpUMEphl (HAXOAUTh HH(MOpPMAIUIO O TpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (DU3MUECKUX 3HAHUI B MTOBCEIHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMH, COXPAHEHUSI 3JI0POBbS U COOJIIOJEHUS HOPM HKOJOTHUECKOTO
MOBEJICHUS B OKPYKAIOWIEH CPELIE;

. OCYUIIECTBJIATh OTOOp MCTOYHUKOB HHPopMmauuu B HHTepHere B
COOTBETCTBHHM C 3aJJaHHBIM IMOUCKOBBIM 3aMPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN
U MyTEM CpPaBHEHHUS PA3TMYHBIX MCTOYHUKOB BBIACNIATH MH(GOPMAIUIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MU MOXKET OBITh HETOCTOBEPHOM;

. UCTIONIb30BaTh TPU  BBHITIOJIHEHWHM y4YEOHBIX 3aJaHWil  HAy4HO-
HOMYJISIPHYIO JIMTEPaTypy (U3MUECKOTO COJEpIKaHUsI, CIPABOYHbIC MaTepHalbl,
pecypcbl cetu UVHTepHeT, BlaeTh MNpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBaHus HHOOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (DU3UIECKOTO COACPIKAHUS, B TOM YUCTIE
nyOJIMYHO JeNaTh KpaTKue COOOIIEHUs O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
WCCIIEIOBAHUM, MNPU 3TOM TPaMOTHO HCIOJIB30BAaTh W3YYECHHBIN IMOHATUHHBINA
anmapar Kypca GU3MKH, COMPOBOXKIATh BRICTYIUICHHUE MPE3CHTAIINECH;

. IIPU BBIMOJTHEHUH YYEOHBIX MTPOEKTOB U UCCIEAOBAHUN pacipeaciisiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTaBICHHBIMU 33J]a4aMu, CIEIUTh 3a
BBITIOJTHEHUWEM TIUJIaHa JICWCTBUI, aJ€KBATHO OLIEHWBATh COOCTBEHHBIM BKIIAJ B
NEATENbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHMBHOE B3aMMOJICUCTBUE,
YUYUTHIBasi MHEHUE OKPYKAIOLIUX.

K xoniy oOydeHuss B 8 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHUMH:

. UCIIONIB30BAaTh IMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEII0BOE
JIBIDKCHHE  aTOMOB M MOJIEKYJ, arperaTHble  COCTOSIHMSI  BEIIECTBa,
KpUCTANIMYECKUEe W aMoOp(HBbIC Tena, HACBHIIICHHBIA M HEHACHIIIEHHBIN Tap,
BJIQXXHOCTh BO3]lyXa, TeMIlepaTypa, BHYTPEHHSSI DHEpPrus, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN SJIEKTPUUYECKUM 3apsii, AJEKTPUUYECKOE II0JIe, MPOBOJAHUKH U
TUBJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;

. paziuuath  ABJCHUS  (TEIUIOBOE  pacIIMpeHue UM CXKaTwue,
TEIJIONEepeaaya, TEIIOBOE pPaBHOBECHE, CMAYMBAHME, KalWUISPHBIC SIBJICHUS,
UCHIapeHue, KOHJACHCAlMs, IUIaBI€HHME, KpHUCTaUIM3auus (OTBEpAEBaHUE),
KHATIEHUE, Terulonepenada  (TEIUIONPOBOJAHOCTh,  KOHBEKIUS,  H3JIYYCHHEC),
ANEKTpU3alusl TeJl, B3aUMOJICUCTBUE 3apsAoB, ACHCTBHS AJIEKTPUYECKOrO TOKA,
KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE MATHUTOB, ACHCTBHE MAarHUTHOIO TOJIA Ha
NPOBOJHUK C TOKOM, DOJEKTPOMArHUTHAs WHAYKIMS) 1O OINHUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIONIUX JaHHOE
dbusznyeckoe sSBICHUE;



. pacno3HaBaTh MPOSABICHUE W3YYEHHBIX (U3MUECKUX SIBICHUUA B
OKpy)XalllleM MHpe, B TOM uucie (U3MUECKUe SBJICHUS B TMPUPOIE:
IIOBEPXHOCTHOE HATSDKEHUE W KalWUIAPHBIE SBICHUSA B INPUPOJE, KPUCTAIUIBI B
npupone, wusnydeHne ConHna, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BL,
o0pa3oBaHME pOCHI, TyMaHa, UHEs, CHera, JIEKTPUUECKHUE sIBIeHUsS B aTMocdepe,
ANIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToOJie 3eMJIM, JApeild MOIOCOoB,
pOJIb MAarHUTHOrO IMOJISI JUISl JKU3HM Ha 3emile, MOJSIPHOE CHUSHUE, MpPU 3TOM
NEPEBOAUTh MPAKTHUUECKYIO 3aJady B Y4eOHYIO, BBIICIATh CYIIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUII;

. ONKCHIBaTh HM3YYEHHbIE CBOMICTBA Ten U (PUIMUECKUE SBICHUS,
UCIIONB3Yysl  (U3MYecKWe BEIMYMHBI (Temreparypa, BHYTPEHHSISI DJHEprus,
KOJIMYECTBO TEIUIOTHI, YJAENbHas TEIUIOEMKOCTh BEIIECTBA, YAENIbHAs TEIUIOTa
IUIaBJICHUS, Y/AeNbHas TEIUIoTa MapooOpa3oBaHMs, yjAeNbHAas TEIJIOTa CrOpaHMs
TOIUIMBA, KOA((PUIIMEHT MOJIE3HOr0 IEUCTBUS TEIIOBOM MAIIMHBI, OTHOCUTENbHAsS
BJIQXHOCTh BO3/lyXa, DJJEKTPUYECKHHA 3apsj, Ccuila TOKa, JSJIEKTPUYECKOE
HanpsHKEHUE, COMPOTUBICHUE MPOBOJIHUKA, YAEIbHOE COIMPOTHUBIICHUE BEUIECTBA,
paboTa M MOLIHOCTb 3JEKTPUYECKOrO TOKA), IPH ONUCAHUU MPAaBHIBHO
TPAKTOBaTh (PU3MYECKUN CMBICI HCIIOJIB3YyEMbIX BEIMYMH, OOO3HA4YE€HUS U
eAMHUIBI (DU3UYECKUX BEJIIMYMH, HAXOAUTh (DOPMYJbl, CBS3BIBAIOLIME JAHHYIO
(¢u3nyecKy0 BEIMYUHY C JPYTUMHU BEIMYUHAMH, CTPOUTH T'padUKU H3yYEHHBIX
3aBUCUMOCTEN PU3NYECKUX BEIUUMH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHHUS M IPOLECCHI,
UCIIOJIb3YysI OCHOBHBIE MOJIOKEHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOPUU CTPOCHUS
BEIIECTBA, MPUHLMUII CYNEPHNO3ULIMU MOJed (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma JUIs ydacTKa 1enu, 3akoH J[xoyns—J/leHua, 3akoH
COXpaHEHUs] SHEPruu, MpU STOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3alMChIBATh €M0 MATEMATUUYECKOE BBIPAKECHHUE;

. OOBACHATh (PU3NYECKUE IPOLIECCH U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE€ CHUTyallUuid MPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
NPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 1—2 JIOrMYEeCKUX 1IaroB ¢
ornopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PU3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEWN;

. pemars pacyéTHble 3a1add B 2—3 ACWCTBUSA, MCIOJB3YysS 3aKOHBI U
(GopMyIbl, CBsI3bIBaIOIINE (PU3UUYECKUE BEIIMYMHBI: HA OCHOBE AaHAJIU3a YCIIOBHS
3a/lauyM  3alAChIBaTh KpPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAaTOK JAHHBIX JUIS
pelIeHus 3a/1au, BEIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pelieHus,
IPOBOJAUTH PAaCUYEThl U CPAaBHUBATH MOJYYEHHOE 3HAUCHHE (PU3NUECKON BETHMUMHBI
C U3BECTHBIMU JaHHBIMY;

. pacno3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO PEIIUTh MPU MOMOIIU
(u3nyecKux  METONOB, HUCHOJb3YyS OMNHMCAHWE HUCCIENOBaHUs, BBIIEIATH
IPOBEPSEMOE TPEIONIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOPAJKA MPOBEICHUS
UCCJIEI0BAHNS, €IATh BBIBOJBI,



. IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
¢u3nyeckux CBOWCTB Ten (KamWUISIPHBIC SIBICHHS, 3aBUCUMOCTH JIaBJICHHUS
BO3AyXa OT ero oObéMa, TemmepaTypbl, CKOPOCTH Ipollecca OCTBIBAHUSA MU
HarpeBaHUsl TMPU U3JIYYEHUH OT I[BeTa WU3Nydarouend (MOrjomaronen)
IOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPhl KUIAKOCTH U IIOLIAAH
e€ MOBEPXHOCTH, 3JEKTPU3ALUS TEI U B3aUMOJCHCTBUE ANEKTPUUECKUX 3apS/IOB,
B3aUMOJICHCTBHE IOCTOSIHHBIX MAarHMTOB, BH3YyaJW3allMsl MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHuTOB, JACUCTBUS MAarHUTHOI'O IO HAa IIPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHMWTA, CBOMCTBA 3JEKTPOABUraTeisl IMOCTOSHHOIO TOKA):
(GopMynupOBaTh MPOBEPSEMbIE MPEANONOKEHHs, COOUpaTh YCTAHOBKY U3
NPEJIO)KEHHOI0 00OpYIOBaHMS, OIUCHIBATH XOJ OmblITa U (HOPMYIUPOBATH
BBIBOJIBI;

. BBIIIOJIHATD MPSMBIE HW3MEPEHHsI TEMIIEPATYypbl, OTHOCHTEIbHOMN
BJIQ)XHOCTU BO3[yXa, CHJIbl TOKA, HANPSIKEHUA C HMCIOJb30BAHUEM AaHAJIOIOBBIX
npuOOpPOB M JATYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI
C y4€TOM 33J]aHHOI a0COIFOTHON MOTPEUTHOCTH;

. IPOBOJMTh  MCCIICIOBAaHUE 3aBUCHMOCTH  OJHOM  (PU3HYECKOM
BEJIMUMHBl OT JAPYroil C MCHOJIb30BAaHUEM IHPAMBIX HM3MEPEHUN (3aBUCHMOCTD
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJH MOMNEPEYHOr0 CEYEHHUs U
YIEIBHOTO COIPOTHBIICHHS BEIIECTBA NPOBOJHHKA, CWJIBI TOKA, MJIYLIETO 4epes3
POBOJHUK, OT HAMPSKEHUS HAa MPOBOJIHUKE, UCCIIEIOBAHUE MTOCIIEI0BATEIBLHOTO U
NapaJuIeIbHOTO  COEAMHEHUM NPOBOJHUKOB): IJJAHUPOBATh  MCCIIEOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHMs, CIENysl NMPEAIOKEHHOMY IUIaHy,
(uKCcHpOBaTh Pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH B BHUJI€ TAaOJIHIl U TPa(UKOB,
JIeJIaTh BBIBOJBI 10 pE3yJIbTaTaM HUCCIIEI0BAHMS;

. IPOBOJUTH KOCBEHHbIE M3MEpPEHUsS (PU3NYECKUX BeNWYUH (yAelbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE NPOBOJHUKA, paboTa M MOIIHOCTh
AJIEKTPUYECKOr0 TOKA): IUIAHWPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJEeAysd NpPEeIJOKEHHOM HWHCTPYKIMH, W BBIYUCIATH 3HAYEHUE
BEJINYMHBL;

. coOy0aTh IMpaBWila TEXHUKHM O€30MacHOCTH IMpu  paboTe C
71a060paTOPHBIM 000PYTOBAHHUEM;
. XapaKTepu30BaTh MNPUHIUIMBI JIEHCTBUS HW3YYEHHBIX MNPHOOPOB U

TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX ONUCaHUd (B TOM YHCIE: CHUCTEMA
OTOIUIEHUSI JIOMOB, TUTPOMETp, NapoBas TypOuHa, ammepMeTp, BOJbTMETP,
CYETUMK  DJIEKTPUYECKOM  HHEPrHM,  DJIEKTPOOCBETUTENbHBbIE  IPHOOPHI,
HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE TPEAOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKa), WCIIONb3Yys 3HAHUS O
CBOMCTBax (PM3NYECKUX SBJIICHUN U HEOOX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIIBHbBIEC
npuOOpsl IO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (AKUAKOCTHBIA TEPMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JIBUraTe€lb BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI, ~ PEOCTaT), COCTABJISATb CXEMbl  DJJEKTPUUECKUX Lened ¢



MOCTICIOBATEIbHBIM U TapajluieIbHBIM COCAMHEHHWEM DJJIEMEHTOB, pas3indas
yCIIOBHBIE 0003HAUYEHHUS HIIEMEHTOB 3JIEKTPHUUECKHX IICTIeH;

. NPUBOANTH TNPUMEPHl  (HAXOAWTh HMHDOPMAIMIO O TIPUMEpPax)
NPaKTHYECKOTO MCIONb30BaHMS (PH3NUECKUX 3HAHUN B MOBCETHEBHOW XKU3HU TS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
yCTPOWMCTBAMH, COXPAHEHUS 3J0POBbS W COOJIOEHUS HOPM OKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOWIEH CPELIE;

. OCYIIECTBISTh TOWCK WHPOpMAuu (U3HUECKOTO COJNIEPIKAHUS B
WuTepHeTe, HA OCHOBE UMEIOIINUXCS 3HAHUH U MYTEM CpPaBHEHHSI TOTIOTHUTEIbHBIX
UCTOYHUKOB BBIJIEIATh, MH(GOPMAIINIO, KOTOpasi SIBIAETCS MPOTHBOPEUYMBON WIIH
MOKET ObITh HEJIOCTOBEPHOM;

. UCTIONIb30BaTh TPU  BBHITIOJIHEHWHM y4YEOHBIX 3aJaHWil  HAy4HO-
HOMYJISIPHYIO JIMTEpaTypy (DU3UUECKOTrO COJEpKaHUsl, CIPABOYHBIE MaTepHabl,
pecypcel cetu MHTepHeTr, BmageTs npuEMaMHU KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HHOOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHBIE MMChbMEHHBIC U KPATKHE YCTHBIE COOOIICHMS,
00001m1as nH(MOPMALIUIO U3 HECKOIBKUX MCTOUHUKOB (PU3UUYECKOTO CONEP)KaHuUs, B
TOM YHCle TyOJIWMYHO  MPENCTaBIATh  pe3yabTaThl  MPOCKTHOW  WIIH
UCCIIEZIOBATEIBCKON NEATENbHOCTH, IPH 3TOM I'PAaMOTHO MCIOIB30BaTh N3YUYCHHBIH
NOHATUMHBIMA  ammapaT  Kypca  (U3HKH,  COMPOBOXKAATh  BBICTYIUICHHE
IIPE3CHTALIUEN;

. OpU BBIMOJTHEHUH y4EOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UYECKUX
IPOIIECCOB  pacmlpeieNiaTh O00s3aHHOCTH B TPYINIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJadaMM, CJEAWTH 3a BBINOJIHEHWEM IUTaHA JEUCTBUH U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJaJA B JEATEIbHOCTh
TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISSI TOTOBHOCTH
paspemarh KOH(QIUKTHI.

K xoHiy oOyueHuss B 9 KkJjacce TpeaMETHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTH y 00YUAIOIINXCSI YMEHUI:

. UCIIOJIb30BaTh TMOHATHUS: CHCTeMa OTcu€ra, MarepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBIDKEHUS, neopmarus (ympyras,
IUIacTUYecKas), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3KH, IEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TENO, IIEHTP TAKECTH TBEPIOTO
T€Na, PaBHOBECUE, MEXAaHWYECKHE KOJeOaHHs W BOJIHBI, 3BYK, HH(pPa3ByK U
yIBTPa3BYyK, JIEKTPOMArHUTHBIC BOJHBI, ITKaJa AJIEKTPOMATHUTHBIX BOJH, CBET,
OIM30PYKOCTh M JTaJbHO30PKOCTh, CHEKTPHl MCIYCKAHWS W TOTJIOUIEHUS, anbda,
Oera- 1 raMMa-M3JIy4eHHs, U30TOIIbI, siAepHAst SHEPTreTHKa;

. pa3nnyaTth SIBIICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
OpSMOJIMHEWHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE NPSIMOIMHEHHOE JBIKEHUE,
cBOOO/HOE TMajJeHHe TeJl, pPaBHOMEPHOE [JBWKEHHE [0  OKPYXHOCTH,
B3aMMOJICMCTBHE TeJN, PEaKTUBHOE [IBIDKEHUE, KOJIeOATeThbHOE JIBIKCHHE
(3aTyxamllide M BBIHY)XIEHHBIC KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHXKEHHE,
OTpaKeHHE 3BYKa, IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE, OTPAKCHHE U TIPETIOMIICHHUE



CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3sIOKeHHE OEJIOro CBeTa B CHEKTP
U CIIO)KEHHE CIEKTPAJIBHBIX [IBETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
pPaZMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUYaTOro CHEKTpa M3JIY4YEHHs) IO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIBITOB, JI€MOHCTPHUPYIOIIUX
JTaHHOe (PU3UYECKOE SBICHUE;

. pacno3HaBaTh MPOSABICHHE W3YYEHHBIX (PU3MUECKUX SBICHUU B
OKpYy’KaroleM Mupe (B TOM 4uciie pU3NYEeCKUe SBICHUS B MPUPOJE: MPHIKUBHI U
OTJIMBBI, JBMKEHHE MIaHeT COIHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHHUE >KUBbBIX
OpPraHU3MOB, BOCHPUSITHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEUCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUYECKOE
NEICTBUE BUAMMOIrO, VYIbTPAa(HOIETOBOTO W PEHTTEHOBCKOIO M3JIy4YEHUH,
€CTECTBEHHBIN paJNMOaKTUBHBIA (OH, KOCMHUYECKUE Y4, paJAHOAKTHUBHOE
U3Jy4eHHE MPUPOIHBIX MHUHEPAIOB, JCHCTBHE pPAJMOAKTUBHBIX M3JIY4EHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUEOHYIO,
BBIJIEJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUIA;

. ONKCHIBATh HW3YYEHHbIE CBOMCTBa Tel M (U3MYECKUE SIBICHUS,
UCTONB3Ysl (PU3NYECKUE BEIMUMHBI (CPEIHsAs U MICHOBEHHas CKOPOCTb TeNla MpHU
HEPaBHOMEPHOM JIB)KEHUH, YCKOPEHHE, NEPEMEILEHUE, ITyTh, YIJIOBasi CKOPOCTh,
CWJIa TPEHMs], CUjla YIPYrOCTH, CUia TSKECTH, YCKOPEHUE CBOOOJHOIO MaJeHMUs,
BEC Teja, UMIYJbC Tella, UMIIYJIbC CHJIbI, MEXaHH4Yeckas padoTa M MOIIHOCTB,
NOTEHIMAJIbHAsT JHEpPrusi Tena, TMOJHATOrO HaJ IOBEPXHOCTHIO  3€MJIH,
NOTEHIMAIbHAs HSHEPrUsl CXKAaTOM MNPYKWHBI, KUHETHYECKas SHEPTHs, IOJIHAs
MEXaHWYeCcKasi SHEPIUs, NEePUOJ U 4acTOTa KoieOaHuM, JUIMHA BOJIHBI, [POMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCThb CBETA, MOKA3aTellb NPEIOMJIEHUS CpeAbl), MpHU
ONKCAaHUU TMPABUIBHO TPAKTOBATh (PU3MUECKHUH CMBICI HCHOJB3YEMBIX BEIMYUH,
00O3HaUeHUsT W E€AUHULB (QU3NYECKUX BEIWYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (DU3MUECKYIO0 BEIMUMHY C APYTUMHU BETUYMHAMH, CTPOHUTD
rpadvKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

. XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U IPOLIECCHI,
UCTOJIb3Ysl 3aKOH COXPAHEHUS! SHEPruH, 3aKOH BCEMHMPHOIO TATOTEHUS, MPUHIIUII
CyNepro3Uullui CWJI, TPUHIMI OTHOCUTEIbHOCTH ['anmuies, 3akoHsl HploTOHA,
3aKOH COXPAaHEHHs MUMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpPaHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPH SJIEPHBIX PEAKIUIX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaT€MAaTHYECKOE
BBIpaXXCHHUE;

. OO0BSACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalud MPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
NPUYUHHO-CIIECTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHUE U3 2—3 JIOTHYECKUX LIAroB
C onopodl Ha 2-3 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SIBICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemaTth pacuéTHble 3a7adyu (OmMMparoluMecs Ha CUCTeMy u3 2-3
YpaBHEHUH), HCIONb3Yys 3aKOHbl U (OpMyIbI, CBS3bIBaOLIME (DU3HUYECKUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJOBMS 3aJauM 3aIllMChIBaTh KPaTKOE YCIIOBUE,



BBISIBJISITh HENOCTAIOLIME WJIM W30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI MU
dopmMyinbl, HEOOXOAMMBIE U PEUICHHs, NPOBOAUTH pacdy€Tbl W OLCHHUBAThH
PEATMCTUYHOCTD MOJTYYEHHOIO 3HaYEHUsI (PU3NUECKON BEIUUNHBI,

. pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU
(¢u3nyeckux  METONOB, HCHOJb3YyS  OMNHMCAHWE HUCCIENOBaHUs,  BBIIEIATH
IpOBEPSEMOE TPEIONIOKEHUE, OLECHUBATh MPABUIBHOCTh MOPSAIKA MPOBEICHHUS
UCCJIEIOBAaHNUs, Je1aTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTAThl HAOIIOACHUN U
OIIBITOB;

. IPOBOJAUTH ONBITHl MO HAOMIONCHUIO (PUINYECKUX SIBICHUN WU
¢u3nyeckux CBOWCTB Ten (U3ydyeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHUs! PHEPruM, 3aBUCUMOCTh MEepUOoa KOJIEOAHUM MPYKUHHOIO MasTHUKA
OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U HE3ABUCUMOCTh OT aMILIUTYIbl MaJbIX
KoJIeOaHM, MPAMOJIMHENHOE PacIpOCTPaHEHUE CBETA, PAa3JIoKEeHHUE Oenoro ceera
B CIEKTp, W3yYEHUE CBOWCTB H300paXeHHs B IUIOCKOM 3€pKalleé U CBOIMCTB
U300pakeHUsT TIpeaMeTa B COOMparoIiedl JuH3e, HAOJIOJCHHE CIUIONIHBIX |
JUMHENYaThIX CHEKTPOB M3JIYUYEHUs): CaMOCTOSTEIbHO COOUpaTh YCTAHOBKY W3
U30BITOUHOrO Habopa 0OOpYJOBaHUs, OMHUCHIBATH XOJ OIBITa U €r0 Pe3yJbTaThl,
(opMyIupOBaTh BBIBOJIBI;

. OPOBOJUTH TPU HEOOXOAUMOCTH CEPUI0 MPSAMBIX HW3MEpPEHUH,
olpenensisi cpefHee 3HAaYeHHE U3MepsieMol BeNMUYMHBI ((POKYCHOE pacCcTOsSHUE
coOuparomied  JIMH3BI),  OOOCHOBBIBaTH  BBIOOp  cmoco0a  HM3MEpeHHUs
(u3MepuUTenbHOro Npudopa);

. IOPOBOJIUTh MCCIIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBIDKEHHU 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTEMaTUYECKOr0 MasgTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YTIJIa OTPaKeHHsI CBETa
OT yrja MaJeHus M yrjla OpeioMIEHUs OT Yyrja MaJeHHs): IJIAHUPOBATh
UCCIIEZIOBAHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI
NOJyYEHHOU 3aBUCUMOCTH (PM3MYECKUX BEJIIMYMH B BHUJE TaOIUL M TpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM HCCIICAOBAHMS;

. IPOBOJUTh KOCBEHHbIE M3MEPEHMS] (PU3MUECKUX BEIMYUH (CpEeaHss
CKOPOCTh U YCKOPEHHME Tejla IPU PaBHOYCKOPEHHOM JIB)KEHHH, YCKOPEHHE
CBOOOIHOTO MaJeHUs, )KECTKOCTh MPYXUHBI, KOA()OULHUEHT TPEHUS CKOJIbKEHUS,
MeXaHu4deckas paboTa W  MOIIHOCTh, 4YacToTa W NEpHOJ  KoJieOaHUM
MaTeMaTUYECKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparomieit
JWH3bI,  PaJMOAaKTUBHBIA  (OH):  IJIAHUPOBATH  HU3MEPEHHUs,  CcoOUpaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHHUSI, CIEAYS NPEITI0KEHHON
UHCTPYKLUH, BBIYUCIATH 3HAYEHUE BEJIWYMHBI U AHAIW3HPOBATh IIOJIyYEHHbBIE
pe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEUIHOCTH U3MEPEHMUI;

. coONoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpU  pabdoTe C
71a00paTOPHBIM 000PYI0BAHUEM;



. pasznuyaTh OCHOBHBIE MPU3HAKU HU3YYEHHBIX (DU3NYECKUX MOJIETIEH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPAOE TENIO, TOUEUHBI UCTOYHUK CBETA, Jyd,
TOHKAs JIMH3a, IUIaHETapHAas MOJENb aTOMa, HyKJIOHHAs: MOZIEJIb AaTOMHOTO S1pa;

. XapaKTepU30BaTh NPHUHLMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HMX OMMCAHMS (B TOM YHCIE: CIUAOMETP,
JATYMKU TOJOKEHUS, pPACCTOSHUSA U YCKOPEHUS, PAKeTa, 3XO0JIOT, OUKH, MEPUCKOII,
¢oroanmapaT, ONTHYECKHUE CBETOBOABI, CHEKTPOCKOM, JJO3MMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHMS O CBOWCTBax ()U3MYECKUX SBJIECHUU U
HeoOXoIMuMble (PU3MUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKHM HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTHMYECKHUX
IPOIIECCOB MPH PEIICHUU Yy4eOHO-TPAKTHUUECKUX 3a/1ay, ONTHYECKUE CXEMBbI NI
HOCTPOEHUS N300paKeHUH B IIIOCKOM 3€pKajie U coOuparoiiei JuH3e;

. OPUBOJIUTH MpUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax)
NPaKTHYECKOTO MCIONIb30BaHMS (PU3NUECKUX 3HAHUN B IMOBCEIHEBHOW XKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpallleHuHu ¢ OpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI U COOIIOAEHUS HOPM HKOJIOTHYECKOTO
IIOBE/ICHMSI B OKPYXKAIOLIEn Cpele;

. OCYUHIECTBJISATh MOUCK HHPOpMAIMK (U3UUYECKOTO COAEpKAHUSA B
WuTepHeTe, caMOCTOSATENBHO (OPMYIUpPYS MOUCKOBBIM 3ampoc, HaXOAWUTh MYyTH
OTpeeNIeHHs] JOCTOBEPHOCTH TMOJIy4YeHHOM MH(GOpMAIIMK HA OCHOBE MMEIOLIUXCS
3HAHWUM U JIOMOJHUTEIbHBIX UCTOYHHUKOB;

. UCMOJb30BaTh IPU  BBIIOJHEHUU Y4YEOHBIX 33JaHUM HAy4HO-
HNOMYJISAPHYIO JIUTEPATypy (PU3UUECKOrO COJEpHkaHUs, CIPABOYHBIE MaTepHalbl,
pecypcel cetu MHTepHeT, BiaaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusl MHGOPMAIUU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKHUX HCTOYHUKOB (PU3MUECKOIO COJIEpIKaHUs,
nyOJIMYHO TPENCTaBIATh PE3yNbTaTbl MNPOEKTHOW WM HCCIEH0BATEIbCKOM
JNEATENBbHOCTA, TPU 3TOM T'PAMOTHO MCIIOJIb30BAaTh H3YYEHHBIM ITOHATUHHBIN
anmapar M3y4yaeMoro pasjena (U3MKM M CONPOBOXAATh  BBICTYIJICHUE
npe3eHTaIuel ¢ yuéToM 0COOCHHOCTEN ayIUTOPUHN CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Konun4yecrBo yacos DJICKTPOHHBIE
Ne HanmeHnoBaHue pa3/iesioB U TeM
Konrtpoabubie | Ipakruueckue | (uudposbie)
n/n MPOrpaMMbl Bcero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bu6nuoreka LIOK
1.1 o - 2
M3Hia - Hayka o fipupoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHTICCIIE BEHHHHET https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Htoro mo pazneny 6
Paznea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBa
bubmuorexa [IOK
2.1 1
CTpocHue BeiecTsa https://m.edsoo.ru/7f416194
29 JIBUKEeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHRIC COCTOAHHA BetecTsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe M B3auMo/ielicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHHHICCROC ABICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmorera [IOK

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

bu6nmmoreka [IOK

3.3 Cra. Bugst onn 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 [aBnenue. Ilepenaya nasneHnus TBEpAbIMU 3 bubnmoreka [IOK
' TeJIaMU, JXKHJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubnuorexa [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 ATmochepHOe aBrenne 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYXKEHHOE 7 3 bubmuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Padora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
>1 PaGora u momsocTs, 3 . https://m.edso0.ru/7f416194
bubmuorexa [IOK
52 Hpocthie MexaHH3MBI ° . https://m.edso0.ru/7f416194
bu6nmmorexa [IOK
>3 Mexairieckast sHepris 4 L https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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
https://m.edsoo.ru/7f416194

8 KVIACC

KoanuyecrBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne /i Kontpoabubie | IpakTuuyeckue | (uppoBbie)
NMPOrpaMMbl Bcero
padoThI paGoTnl oOpa3oBaTeJIbHbIE
pecypchbl
Paspnen 1. TenioBble siBi1eHUs
. bu6mmoreka [JOK
11 CTpocHue 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
12 Tennosbre mporecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nea 2. DiekTpu4eckue M MATHUTHbIE SIBJICHHSA
21 DIIEeKTpUYECKHE 3apsi/ibl. 3apsKEHHBIE Tella 5 1 bubmuotexa [JOK
' U UX B3aUMOJIECHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 IT 2 2 7
OCTOTHILIA HMCKTPHHACCIHE TOK 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTCHILT 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 DIEKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KVIIACC

KoanuyecrBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne /i Kontpoabubie | IpakTuuyeckue | (uppoBbie)
NMPOrpaMMbl Bcero
padoThI paGoTnl oOpa3oBaTeJIbHbIE
pecypchbl
Pa3znen 1. Mexann4veckue siBJeHUsI
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 Mexanndeckne kKoieba 7 3
NAHITHCCIHE KOMEDamA https://m.eds00.ru/7f41ada6
bu6moreka [IOK
2.2 M .3 8 1 3
CRAHHHACCKHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0J1€ ¥ JJIeKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMArHuTHOE MOJIE U 6 2 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE AABJIEHHSI
4.1 3aKOHBI PaCIIPOCTPAHEHHS CBETA 6 2 bubmorexa LIOK

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

but6mmoreka [IOK
4.2 JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 PasnoxxeHue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u moryiomneHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
52 (CTpOCHHE aTOMHOTO 51pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 Flnepivie peakitin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B
6.1 [ToBTOpenue u 00001IeHNE COAepIKAHUST 9 2 bu6nmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

7 KIIACC

HNOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3Y4eHU S

DJIEKTPOHHBIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnyeckue
ABJICHUS

MexaHudeckue, TCIUIOBEIC,
DJIEKTPUYECKUE, MATHUTHBIE,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

Ou3nvecKue BeIUINHBI U UX
U3MepeHue

VYpok-uccnenosanue "NU3mepenne
TEMIIEPATYPHI PU TTOMOIIN
YKUJKOCTHOTO TEPMOMETpA U TaTUUKA
TemnepaTrypbl"

Kax ¢usuka u gpyrue ecTeCTBEHHbIE
HAyK{ U3Y4aloT MPUPOY.
EcrecTBEeHHOHAY4YHBIN METOJ
no3Hanus. Onrcanue GU3NIeCKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH

bu6nuorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: TAIIBHOCTH MOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
Ooutbirie, yem OoJbIle BhICOTA MycKa'

Crtpoenue BemecTBa. OMBITHI,

but6mmoreka [IOK



https://m.edsoo.ru/ff09f72a

JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUE

https://m.edsoo.ru/ff09fe0a

BEIIECTBA
8 JIBMKEHHE YacTHIl BEISCTBA bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH 1O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
B3anmocCBA3b MEX1y CBOMCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHHSIX Ml X bubmuorexa [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUMN
BOJBI
MexaHudueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmorexa IOK
P p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubnuoreka [IOK
13 Ckopoctb. EquHAIEI cCKOpOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 PacdeT myTu ¥ BpeMeHU IBUKECHUS bubmorexa LIOK
yr P https://m.edsoo.ru/ff0a0ae4
HNueprusa. 3aKk0H UHEPIIUU.
15 B3aI/II)MO elicTBue TeJ‘IpKaK IpUYrHa bubnmorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHDKCHHS TEIl
ILnoTHOCTE BetrecTBa. Pacuer Maccel bu6nunorexa LIOK
16
1 00beMa Tela o0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue

IIJIOTHOCTH TBép)IOl"O TCIa»



https://m.edsoo.ru/ff09fe0a
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Pentenue 3agad mo reme "IIImoTHOCTE

bubmuorexa [IOK

18 BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctd. 3akoH ['yka
JlabopaTtopHast pabota «M3ydeHue
20 3aBUCUMOCTH PACTHKEHUS
(mebopmarnym) Ipy>KUHBI OT
MIPUIIOKEHHOM CHJIB»
21 Arnenue Tarorenus. Cumia TIKECTU
CBsI3b M@Ky CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna Tsoxect"
23 Cuiia TKeCTH Ha JPYTHX IJIaHeTax. bubnmoreka [JOK
Pu3nUecKue XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [IOK
24 Hsmepetine cit. JiamomeTp https://m.edsoo.ru/ff0al8cc
bubnmorexa [IOK
25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJI, HallpaBJICHHbIX
26 10 OJTHOM MPSIMO. bubmmorexa [OK
N https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIas CHIT
97 Pemenue 3amxau mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 TpeHue CKOIbKEHUS U TPEHUE ITOKOS. bubnmorexa LIOK
TpeHue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHnast pabota «M3ydyeHue bubnmnoreka [JOK

3aBUCUMOCTH CUJIbI TPCHHUA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
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

CKOJIBXKEHUS OT CHUJIbI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEI»

Pemienne 3amag Ha OIMPCACIICHUC

30 PaBHOJEHCTBYIOLIEH CUIIbI
Pemenwne 3agau mo temam: «Bec
31 Tenay, «I'padudeckoe n300pakeHue bubnnoreka [IOK
cunmy, «Cuibly, «PaBHOACCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KoHTponbHas paboTa mo Temam:
«MexaHn4yeckoe IBIKEHHEY, «Macca,
32 INIOTHOCTBY, «Bec Temay,
«I'padrueckoe n300pakeHne CUI»,
«Cumby
33 Hasnenne. CiocoObl yMEHBIICHUS U bubnmnorexa [JOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCHUMOCTh
34 IaBJIEHUS ra3a oT oobéMa Bubmaorexa ITOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua napneHus TBEPALIMHU
35 Tenp;miln )KIfIII[KOCTSIMI/I u IrjgsaMn. 3akoH bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUIKOCTH U rase, bu6nuorexa LIOK
BEI3BAHHOE JIEUCTBUEM CHJIBLI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau no reme «JlapieHue B bubmuorexa [JOK
JKHAKOCTH U raze. 3akoH [lackamsay» https://m.edsoo.ru/ff0a2826
38 CooOmaromnuecst CoCyIb bubmmorexa [OK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
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bu6nmoreka [IOK

39 I i
FAPABIIHCCIHH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
SKHUIKOCTHBIM HAcoC
Atmocdepa 3eminu. [Ipuannbt
CYIIECTBOBAHUS BO3 HOU
41 O?:HOLIKH 3emin 3£By£HMOCTL bubmorera [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTaBIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6nunorexa [IOK
42 B LA
e BO3AIyXa. ATMOCEPHOE AaBICHNC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHHUS. bubnnorexa [IOK
OmnsiT Toppuueiu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoua. AtmochepHoe bubmuoteka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1ad mo reme
"AtMmochepHoe naBieHue"
JleficTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LIOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHnas pabora «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [IOK
JIEHCTBYIOILIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUKOCTB)»
49 JlabopaTopHast paboTa 1mo Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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«VccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOJE OT 00bEMaA MOTpyKEHHON
B X KUAKOCTDb 4aCTHU TCJIa»

https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHUPOBAHHUE JIOIKH U
onpejeneHue e€ rpy30nobEMHOCTH"

52

Pemenue 3amau no remam: «llnaBanue
cyaoB. BoznyxomiaBanuey,
«/laBrieHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckasi pabota

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

54

MomuocTs. EaquHuier MoIHoCcTH

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

55

Ypok-uccinenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe 1o jiectauie"

56

IIpoctele MexaHu3MBbl. Phryar.
PaBHOBecHE cuil Ha pplyare

57

KonrponbHas padora o Teme
«/JlaBneHue TBEpABIX TN, KUIKOCTEH
u razoBy» / Bcepoccuiickas
IpoBepouHas paboTa

58

PesepBHblit ypok. PaboTta ¢ Tekctamu
1o teme «J/laBneHue TBEPABIX TeI,
KUJIKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHas pabora

bubmuorexa [IOK
https://m.edsoo.ru/ffO0a4ffe

59

Prruaru B TexHUKE, OBITY U IPUPOJIE.

0.5

bubnuorexa [JOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

Jlaboparopnas pabota
«MccnenoBanue yciaoBUH PaBHOBECHS
pbIuaray

https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 mo teme «Y CI0BUS
pPaBHOBECHSI pblyara

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

61

KoadduimeHT mone3Horo qeicTBus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJ] HakIOHHON
TUIOCKOCTHY

0.5

62

Pemenue 3amay mo reme "Pabora,
MotmHocTh, KIT/1"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckast SJHeprusi.
Kunernyeckas ¥ NOTEHIMAIBHAS
SHEPTUsl

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHHSI MEXaHUYECKOM
SHEPTHH

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

65

VYpOK-3KCIIEPUMEHT 110 TeMe
"JKCepUMEHTAJIBHOE OIIPEIETICHUE
U3MEHEHMS KUHETUYECKOU U
IIOTCHIUAIIbHOW SHEPIUH IIPH
CKaTBhIBAaHUM TeJIa IO HAKIIOHHOH
IJIOCKOCTH"

66

KoHTponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

67

PesepBHbIii ypok. Pabora ¢ Tekcramu
mo TeMe "MexaHuueckoe ABHKeHue"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4eeb

68

PesepBHbIii ypok. Pabora ¢ Tekcramu
no teMe "Pabora. MoHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHBbIE
Ne Jlara
Tema ypoka Kontpoabnsie | IlpakTHueckne uugposbie
n/n Bcero U3Yy4eHU S
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypcsbl
OcCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorera [JOK
P https://m.edso0.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Mogenu TBEPIOTO, JKUIAKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIECTBA Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmoreka [IOK
5 Kpucrannuueckue u aMmopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWUISIPHOCTD. 1 bubnnorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
7 TemnnoBoe pacIMpeHne U CKaThe 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TETNIOBOTO JIBHXKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco0st 1 bub6nmoreka [IOK
W3MEHEHUSI BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnnoreka [JOK
10 Bunp! Terutonepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

VYpok-koudpepennus "IIpaktnyueckoe
HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

11
BEILECTB U MATEPUAIIOB B LEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuecTBo TemioTel. Y aenpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEI0BOro OanaHca. bubnnorexa [IOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTa

14 "UccnenoBaHue SBICHUS bu6nunorexa LIOK
TETMI000MEHa IPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOopsiued BOJBI"
Pacuer konuuecTBa TEIIIOTHI,

15 HEO0OXOIMMOTO JJIsl HAarpeBaHus Teja
Y BBIICIISIEMOTO UM IIPH OXJIAKJIECHUHU

16 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yJIeJIbHOM TEIJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBa. Y IeJbHas TEIIoTa bu6nunorexa LIOK
CropaHus https.//m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepEBaHUE

18 KPUCTAIITUYECKUX TeJN. Y AeNnbHas bubmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaboparopHas pabota "Onpenenenue bubnuotexa [IOK
y/I€JIbHOM TEIUIOTHI IJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue 1 KOHIEHCAIUS. bubnmnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora

21 napooOpa3oBaHUs ¥ KOHJICHCALINH. bubnmorexa LIOK
3aBUCUMOCTD TEMIEPATypPhl KUTIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EPHOTO JTaBICHUS

22 Brnaxnocts Bo3ayxa. JlaboparopHas bubnmnoreka [JOK

pabora "OnpenencHue

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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OTHOCHUTEJIBbHOM BIAXKHOCTHU BO3yXa "

23

Pemenue 3aga4 Ha onpenesieHue
BJIQXKHOCTH BO3/1yXa

24

[puHIUIB paboTH! TETIIIOBBIX
nsurateneil. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHErO0 CrOPAHMS

25

KIIJI TermoBoro gBuratens.
TenioBble ABUTATEIIN U 3aIlATA
OKPY’KaIoIlEeH cpe/ibl

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

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUSI
SHEPrUH B TEIUIOBBIX POLIECCAX

27

[TonroroBka Kk KOHTPOILHOU paboTe
1o TeMme "TenaoBbie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUM
BemrecTna"

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

28

29

30

Konrtponsnas pabota o teme
"TermnoBele ABIcHUA. M3MeHeHNE
arperaTHbIX COCTOSIHUM BemecTBa"
Dnexktpusanus tei. [[Ba poaa
3JIEKTPUUYECKUX 3aps0B
Ypoxk-uccienoBanue "DieKTpu3anus
T€Jl UHAYKLUEN U TIPU
CONPUKOCHOBEHUHU"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

31

B3anmMozencTere 3apsyKeHHBIX TElL.
3akoH Kynona

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

32

DnexTpuyeckoe moJe.
HanpsixkeHHOCTD AJIeKTPUYECKOro
noss. [IpuHnun cynepnosunuu
3JIEKTPUYECKUX TTOJIEH

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anekrpuyeckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue
aToMa



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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34 [IpoBOIHMKYN U AUBIIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha npUMEHEHUE bu6mmoreka [IOK
CBOMCTB AJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUIN TOK, YCIOBUS €0
36 C ech)BOBaHI/Iﬂ I/Ic;quHKH bubnnorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleiicTBUS SIEKTPUIECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIIEKTPUYCCKOTO TOJIS Ha MTPOBOIHUKH 1
U TUDJICKTPUKA"
39 DJIEKTPUYECKUM TOK B METAJLIAX, bubnmnoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexkTpuuecKkas Lemnb U €€ COCTaBHbIE
YacTH
Cuna Toxka. JlabopaTopHas pabota
41 "U3MmepeHue u el;“ J'II/Ip OBaII{)He CHIIBI 0.5 bubmorexa LIOK
" P peryvp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUYECKOE HATIPSIKEHUE.
Bonbt™merp. JIabopaTopHas pabota bubnmoreka [JOK
42 " 0.5
H3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9el4
HanpsHKeHUs"
43 CornpoTuBieHre NPOBOIHUKA. bubnuorexa [JOK
VY enpHOe CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
m 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnorexa [IOK
MPOBOJHHUKA OT €0 JUIMHBI, IIJIOIIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
45 3aBHCUMOCTD CHJIBI TOKA OT bubmuorexa [IOK

HanpspkeHus. 3akoH OMa a1 yyacTka

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

JlaboparopHas paboTa
"HccnemoBaHue 3aBUCUMOCTH CHUIIBI

46 TOKa, 1 €ro yepe3 pe3ucTop, oT bubamorera LOK
> AT pes p P> https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”
47 [MocnenoBarensHOE U MapaLICIBLHOE
COEIMHEHUS TIPOBOIHUKOB
JlaGopatophas pabota "IIpoBepka
48 MIpaBUJIa CIIOKEHUS HAIIPSKEHUN ITPU bubnmnoreka [JOK
IIOCJIEI0BATEIIEHOM COETMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaGopatopnas pabota "IIpoBepka
49 TIpaBuUJIa ISl CUJIBI TOKA MPU bubmmorexa [IOK
MapaJIETbHOM COCTUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3a1au Ha MpUMEHEHHE
50 3akoHa OMa IJ1d pasiInyHOTO bubmorexa [JOK
P https://m.edsoo.ru/ffOaaf8a
COCJIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTH AJIEKTPHUIECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabota "Onpenenenue
52 a601l*)1,1 u 11[\)40 I-lI)OCTI/I 3JeK pI/I)erCKOFO bubmorexa [OK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKUe 1enu U MOTpeOuTenu
53 JJIeK pnqecxoﬁ ;:{e T'HH B 6II)>IT bubmiorexa [JOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 [TocTostHHBIE MAarHUTHI, HX
B3aUMO/ICHCTBUE
55 Ypok-uccnenopanue "N3yuenue bubmuoreka [JOK



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

HOJIEW ITOCTOSHHBIX MarHuToB"

https://m.edsoo.ru/ff0ac3d0

MaruurtHoe nosie. MarauTHoe noJie

56 3eMIId U ero 3HadeHue I >KU3HU Ha bubanorexa LIOK
https://m.edsoo.ru/ff0acOba
3emne
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTpUYECKHE 3apsIbL.
57 3apsoKeHHBIE T;I'I)a U UX b Bubmiorexa LIOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoercTeus. IlocToSHHBIN
3JIEKTPUYECKUM TOK"
KonTponbhas pabora o teme
"DnexTpuueckue 3apsbl.
3apspKeHHBIE Tela U UX bubnmnoreka [JOK
58 o . }
B3aumoencTBus. IlocTosSHHBIN https://m.edsoo.ru/ffOabea8
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepouHasi paboTa
PesepBHeIit ypok. PaboTta ¢ TekcTamu
o teme "[locTosTHHBIN bu6mmoreka [IOK
59 o " o )
anekTpudeckuit Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
MpoBepoyHasi paboTa
OmnwIT OpcTena. MaruurHoe nosie
60 DJIEK I/II‘)IGCKOFO TOKa MaruurHoe Bubmiorexa LIOK
P https://m.eds00.ru/ff0ac1d?
T10JI€ KaTYIIKH C TOKOM
[IpumeHeHne PEKTPOMArHiTOB B
61 texauke. JlaboparopHas pabota 05 bubnnoreka [JOK
"N3yueHne nerlcTBUsI MAarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
T10JIs1 HA IPOBOJAHUK C TOKOM"
DIIEKTPOABUTATENb IOCTOSIHHOTO
toka. Mcmonp3oBanne
DJIEKTPOJABHUIATENIEH B TEXHUUECKUX
P bubnuorexa [JOK
62 yCTPOMCTBAxX M Ha TPAHCIIOPTE.

JlaGopatopHas pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI 2eKTpoBUTaTens”

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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

63

Onbitel @apases. 3aKOH
3JIEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenua

64

OnexrporeHepatop. CriocoOs
MOJTYYCHHUS DIICKTPHUCCKOW IHEPTUH.
DIIeKTPOCTAHIINN Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIHU

65

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTpUUECKUe U
MAaTrHUTHBIE SIBJIEHUS"

66

KonTponbhas pabora o Teme
"DJIeKTpUUECKUE U MarHUTHBIE
sIBJICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

67

PesepsubIit ypok. Paborta ¢ Tekctamu
1o Teme "TernoBsie SBICHUS"

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

68

PesepBHelit ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHbIC sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

1 MexaHndeckoe JBHKECHUE. 1
MarepuanbpHasi TO4Ka

5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpSIMOJIMHEWHOE 1 bu6nmoreka [IOK
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpellHsAs U MTHOBEHHAas 1
CKOPOCTh

5 [IpsiMonMHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
['paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena Ipu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOomnoe manenne ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE O 1 bu6mmoreka [JOK

okpyxHocTH. [lepuos u yactora

https://m.edsoo.ru/ff0ael76



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

obpamenus. JIuneitnas u yrioBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiit 3akoH HeroToHa. Bexrop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropotii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bu6nuorexa [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyrocmw. 3akon T'yxa om0tz
16 Penrenue 3agaud mo teme «Cuiia
YIPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bu6mmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsoc%.l ru/ff0af738
19 Pemenne 3anau mo reme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6nmoreka [IOK
Kod(puImenTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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

majeHust

Ypox-konpeperuus "JIBIKeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3amau nmo teme "Cuia
24 TSHKECTH U 3aKOH BCEMHUPHOTO bubmmorexa OK
. P https://m edso0.ru/ff0af5t8
TATOTCHUS
o5 IlepBast KocMHUYeCKasi CKOPOCTb. bu6mmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AGCOoNIOTHO TBEPI0E TEIIO.
26 PaBsHoBecue TBEpIOrO TENA C bubmmorexa LHOK
. N p https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OChIO BpAILIEHUS.
MowmenT cuinbl. LleHTp TskecTn
PaBHOBecHe MaTepHaIBHONW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHOW OChIO BPAILICHUS.
MowmeHnT cwibl. LleHTp TsxkecTn
28 Pemenue 3amau mo reme "MomeHT bubmuotexa [JOK
cunbl. LenTtp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMme "MeXxaHN4eCKOE IBKEHNE bubnmorexa LIOK
. " ' https://m.edso00.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHast paboTa 1o teme
30 "MexaHNYeCKO€e IBHKEHHE bubmorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BaumopeiicTBue Ten
31 Nmnynec Tena. Mmynbe cuibl. 3aKoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHECHMsI UMITYJIbCA. YIIPYTroe U
HEYNpyroe B3auMOJEeHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amay mo reme ""3aKkoH

but6mmoreka [IOK

32 COXpaHEHMsI UMITyJibca https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepenmus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
Bbu6moreka [IOK
34 Mexannueckast paboTa ¥ MOIITHOCTh httos://m.edsoo.ru/ffOb0a8A
PaGoTa cuIIBI TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
pPaBHOMEPHOM JIBUKEHHUHM TeJa 110
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruM U pabOTHI.
IloTeHumanbHas SHEPTrUst
Kunernueckas sneprus. Teopema o bu6morexa [LIOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6muoreka [IOK
3aKOHA COXPAHEHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBUYKEHNE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHusl. bu6muoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii ¥ Npy>KMHHbBIN

MasATHHUKU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieObaHui OT KECTKOCTH
MPY>KUHBI U MacChl rpy3an

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHHe OHCPIruu 1npu
MEXaHMYECKUX KOJIEOaHUIX

46

JlabopaTtopHnas pabora «OnpeneneHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPY>KUHHOTO MasiTHUKa»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIeproja KojaeOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHBL. CBOMCTBA
MexXaHn4YecKHux BoJH. [IponoiabHbie U
MOTNIEPEYHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMu4ecKre BOTHBI"
3Byk. PactipocTpaneHne u oTpakeHue

3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHbepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHON paboTe 1Mo

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOITHEI"

https://m.edsoo.ru/ff0b25f0

Konrponbnas padora o Teme

55 "3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHus U BOJIHBI"
DNeKTpOMarHUTHOE TOJIE. bu6nuorexa LIOK
56
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
Ypok-kondepennus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcronb30BaHuE 2IEKTPOMATHATHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa LIOK
P } https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U AJTUHBI AJIIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZIZTB cBeTa Bongosme CBOICTBa bubmmorexa [IOK
P ' https://m. edso0.ru/ff0b31d0
CBeTa
Ncrounuku ceeta. [IpsMonuneiitHoe
62 aCIpOCTPaHEHHUE CBETa. 3aTMEHUS Bubmmoreia LIOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha IpUMeHEHHE bubmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHSI CBETa
64 [Ipenomnenue cera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TotHOE BHYTpEHHEE OTPaKCHUE CBETA.

bu6mmoreka [IOK

65 Hcnionp30BaHUE MOJTHOTO BHYTPEHHETO httos://m.edsoo.ru/fOb3cse
OTpaXXEHHSI B ONTHYECKMX CBETOBOIaX T '
Jlaboparopnas pabota "HccrnenoBanue

66 3aBHCHMOCTH yTJIa TIPEJIOMIICHUS
CBETOBOTI'O JIy4a OT yIJla NaJICHHUS Ha
rpaHuLe "Bo3yX-CTeKno""

Ypok-koupepennus "Hcnoap3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAXKEHHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHASI CBSI3h"
bu6mmoreka LIOK
68 JIunzel. OnTHdeckas Cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 ITocTpoenune n3o0pakeHUi B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHuas padota "Onpenencnue
. bu6nmoreka [IOK
70 (OKYCHOTO pacCTOSTHUS ¥ ONTHYECKON nbsmorexa I
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI

71 Ypok-koHbepenius "OnTuiaeckre bu6nmnoreka [IOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

bu6nmoreka [IOK

72 ['a3 xak onrtuyeckas cucrema. 3peHue nomorexa L

https://m.edsoo.ru/ff0b4684

73 Ypok-koHdepenus "JlepexTor
3penusi. Kak coxpanutsb 3peHue"

Pazioxxenne 6eoro cBeTa B CIIeKTP.
74 OnbiTel HetoToHA. CrioxkeHue bubnuorexa [JOK

CIICKTPAJIbHBIX IBETOB. [[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



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

JlabopaTopnas padota "OmbITHI 11O
pa3IoKEeHUI0 OEJIoro CBeTa B CIIEKTP U

bubmuoreka [JOK

7
> BOCTPHATHIO [BETA [IPSAMETOB NpH fX https://m.edsoo.ru/ffOc0e2a
HAOII0/IEHUU Yepe3 I[BETOBBIE
bunbTph"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOICTBA CBETA: IUCHIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pesepdopaa u mnanerapHas bubnuorexa [JOK
MOJ€eJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MOTomeHUe CBeTa
79 aroMoM. KBanTsl. JIuneituaTsie bubmmorexa LOK
) ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpok-npaktukym "Habmronenue bu6mmoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTD U €€ BHUJIBI bubmmorexa OK
A a https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TpEBpALLICHMUS. but6mmoreka [IOK
N3oTtomnbl https://m.edsoo.ru/ff0clald
Pemenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbBIE NpeBpalieHus"” https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacmana
VYpoxk-koHbepeHius "PannoakTiBHbIE
P Gepenn A but6mmoreka [JOK
86 U3JTy4eHUS B IPUPOJIC, METUITUHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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87

SlnepHble peakiu. 3aKOHbI
COXpaHEHHUs 3apsIOBOTO U MacCOBOTO
Yypces

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

SHepFI/I}I CBs3U ATOMHBIX AJCP. CBs13b
MAacCChbI U SHCPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud mo teme "Snepubie
peakuun"

90

Peakuuu cuHTE3a U feneHus saep.
Hctounuku 3Heprun CosHIA U 3BE3]

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koubepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyYCHHUI Ha )KUBBIC
OpraHu3Msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEeKTPOMArHuTHOE I0JIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBEIe siBneHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTposnbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanrtoBbIe siBieHUA"

94

[ToBTOpeHme, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, o6o0meHne. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TeroBbie mporecchl”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o0o6meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pPaCUETHBIX U KAaUECTBEHHBIX 3a/1a4 10
teme "KII/ TennoBbeix aBuraresnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Perenne

97 aCUETHBIX U KQUECTBEHHBIX 3a1a4 110 1 bubmmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoyctaHOBOK"
[ToBTOpenue, o0obIIEHNE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 Enbmiorexa HOK
" patop P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
IToTopenue, o6o6mmenue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHEI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[loBTopenue, o600menue. Padora c
100 Tekcramu 1o teMe "Koebanus u 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6ob6meHue. Padota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
102 Tekctamu 1o Teme "KBanrtoBsas u 1
saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSEMBIE TPEIMETHBIE PE3YJIBTATHBI OCBOEHUSI
OCHOBHOM OBPA30BATEJILHOM ITIPOI'PAMMbBI OCHOBHOI'O

7 KIIACC

OBIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pasindaTts SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHUE

1.3

pacno3HaBaTb MPOSBIEHUE W3YYEHHBIX (U3UUYECKUX SBJICHUH B
OKpYXaroIleM MUpe, B TOM 4Hciie (pU3NYECKUe SIBJICHHS B MPUPO/IE,
IPY 3TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATDH

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKU) PUBNUCCKUX SBICHUN

1.4

ONHUCHIBATh HW3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCTIONB3Yys (U3MYECKHE BEIMYMHBI, MPH OMUCAHUU MPABUIBHO
TPakTOBaThb (UBUYECKUH CMBICI HCIOJIB3YEMbIX BEIMYMH, UX
0003HaYeHUS U eUHUIIBI (PU3NUECKUX BEIUYNH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBIICHUS U IPOIIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NpPH H3TOM [1aBaTh CJIOBECHYIO
GOpMyMUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SBICHHSI, MPOLIECCHI U CBOWMCTBA TEJ, B TOM
yucie W B KOHTEKCTE€ CHUTyallud NPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh MPUYUMHHO-CIEICTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3UYECKUX SABJICHUH, (PU3NUECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

1.7

pemarh pacu€THbie 3a7a4u B | — 2 NEeMCTBUS, UCIOJIb3YSl 3aKOHBI U
(bopMyITBI, CBSI3BIBAIONINE (PU3NICCKUE BETUYNHBI: HA OCHOBE aHAJIHM3a

yCJIoBUA 3aJayd  3allMCbIBaTb KPATKOC  YCJIOBHC, IIOACTABJIATH




(I)I/IBI/I‘IGCKI/IG BCJIIMYHUHEI B (I)OpMy.]IBI " IIPpOBOAUTD paC‘léTH, HaxXoauTb
CIIpaBOYHBIC TAHHBIC, H606XOI[I/IMI)Ie IJI1 p€HICHUsA 3aaa4, OHCHHUBATH

PEATUCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(1)I/ISI/I‘~I€CKI/IX METOOAOB, B OIIMCaHHHW HUCCICAOBAaHUA  BBIACIIITH
poBepsieMoe  MpEeANnojoXkeHue  (TUMoTe3’y),  pas3auyath U
HHTCPIIPETUPOBATH HOJIy‘IeHHI)If/'I pe3ysibTaT, HAXOAWUTH omnOKH B

X0 OIbITa, ACJIATh BBIBOABLI 11O €T0 pE3yJibTaTaM

1.9

IPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUM WU
¢u3mueckux  CBOMCTB  Tel:  (OpMYJIHpOBAaTH  MpPOBEpsSEMBbIC
OpEANoNoKeHUsl, CcoOupaTb  YCTAaHOBKY M3  IPENJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJBI

1.10

BBITIOJIHATH TMPSIMBIE M3MEPEHUS] C HCIOJIh30BAHUEM AaHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPHUOOPOB C Y4ETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJUTH  MCCIECIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C UCIHOJIB30BAHUEM MPSAMBIX HW3MEPECHH,
y4acTBOBaTh B IUIAHUPOBAHWU YYE€OHOTO HCCIIEOBAaHUSA, COOMpPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIENYS MPEITI0KEHHOMY IIJIaHy,
(bUKCUpOBaTh pE3yAbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NUECKUX
BEJIMYMH B BUJIE NIPEIOKEHHBIX TaOIUI U TPapHUKOB, J1€1aTh BBIBOAbI

I10 pe3yJibTaTaM HUCCICOAOBAHUA

1.12

MPOBOJAUTH KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIWYHH, CIeAys
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBHIOJIHEHUH U3MEpPEHHU coOupaTh
AKCTIICPUMEHTAJIBHYI0 YCTAaHOBKY M BBIUYUCISATH 3HAYCHHE HMCKOMOM

BCJINYUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Ipu padboTe cC

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

yKa3plBaTh NPUHIMIBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IIPUHLUIBI JEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO HX ONMCAHUS,
UCTONB3ys 3HaHHUA O CBOMCTBaX (pU3MUYECKUX SIBIGHUH U
Heo0XoUMble (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJUTH TNPUMEPHl (HAXOIUTh HMHPOpPMALUI0O O TPUMEPAX)

MPAKTHYECKOT0 MCIIOIb30BaHMsI (PU3NYECKUX 3HAHUHN B MOBCEHEBHOM




KU3HU Jng  obOecriedyeHuss 0€30MacHOCTH Tpu  oOpalieHud ¢
npudopaMy ¥ TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 310POBbS U

CO6J'IIO,I[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMMOBEACHUS B Oprmammeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTepHeT B
COOTBETCTBUU C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM U MyTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpasl SBISIETCS MPOTHBOPEUYMBON MU

MOJKET OBITh HEJTOCTOBEPHOU

1.17

HCIIOJB30BAaTh npu BBITTOJTHCHHUHA 3aJaHuM

TUTEpaTypy
pecypebl
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOpMAIIUU

y4eOHBIX

Hay4YHOIIONYJISIPHYIO ¢u3nyeckoro  copepikaHus,

CIIpaBOYHBIC  MaTCpHUaAJIbI, CCTH I/IHTepHeT, BJIaJACTH

U3 OJIHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

co3J1aBaThb COOCTBEHHEIC KpaTKUC€ IMUCbMEHHBIC U YCTHBIC COO6III€HI/ISI

Ha OCHOBE 2 — 3 HCTOYHUKOB HHPOPMAIMH (PU3UUECKOTO
CoJiepKaHUs, B TOM 4YHCJIe MyOJMYHO JelaTh KpaTKUe COOOLIEHHS O
pe3yapTaTax TPOEKTOB WM YYEeOHBIX HCCICIOBAHUN, TpPU STOM
rPaMOTHO HCIIOJIb30BaTh HM3YYCHHBINM ITOHATHUWHBIM amnmapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUCH

1.19

MIPY BBIMIOJTHEHUH YUEOHBIX MPOEKTOB M UCCIEAOBAHUN pacIpenesiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C TIOCTABJIICHHBIMU 3a/]Ja4aMH,
CIIEIUTH 3a BBLIIOJHEHHEM INIaHA IEHCTBHMI, aJeKBAaTHO OICHHUBATH
COOCTBEHHBIH

BKJIIad B JOCATCIIBHOCTDH

TPYIIIbI,

YUYUTEIBas

BBICTPAUBATDh

KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHC, MHCHHUE

OKPYXarOIINX

8 KUIACC

Kon
NpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIBb30BAaTh IMOHATHA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHHUIO HMX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OTIBITOB, JJEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE

1.3

pacro3HaBaTb TMPOABICHHUEC HN3YUCHHBIX (I)I/ISI/I'-IGCKI/IX SIBIICHU B

OKpYXaroIleM MHUpe, B TOM 4Hciie (pU3NYECKUe SIBICHUS B MPHUPOJE,




Ipu 3TOM IIECPCBOAUTH MPAKTUYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILECTBEHHbIE CBOICTBA (MIPU3HAKK) PUBUYECKUX SBJICHUN

1.4

ONKCBHIBATh H3YYEHHBIC CBOWCTBA Tl M (PU3HMUECKUE SBICHUS,
UCHIONB3YS (DU3MUECKHE BEJIWYMHBI, NpPU ONUCAHUHM MPABUIBHO
TPaKTOBaTh  (U3WYECKHA  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HaYeHUs U €UHUIIBI PU3UUECKUX BEJIIUYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEININH

1.5

XapaKTCpU3oBaTh CBOIMCTBaA TCII, (1)I/I3I/ILICCKI/IC SABJICHUA W IPOLCCCHI,
HUCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIOBECHYHO
Q)OpMy.]'II/IPOBKy 3aKOHa MW  3alMucCbiBaTb €ro MaTrcMaTH4YCCKOC

BbIPAXXCHUC

1.6

O00BACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 |
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbl0 1 — 2 W3y4eHHBIX CBOWCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuarb paC‘-IéTHBIC 3aJa4Y4 B 2-3 ﬂeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(I)OpMy'J'IBI, CBA3bIBAIOIIHEC (pI/I3I/ILICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a
yCJi0BUA 3aa4U 3allUChIBATb KPATKOC YCIIOBUC, BBIABJIATH HECAJOCTATOK
JAaHHBIX JIs1 PpCHICHUSA 3adayvu, BI:I6I/IpaTB 3aKOHbI H (l)OpMy.HBI,
HCO6XO,I[I/IMBI€ s eé PCUICHHA, ITPOBOJUTH paC‘IéTBI n CpaBHUBATbH
IMMOJIYYCHHOEC 3HA4YCHUC (1)PI3H‘ICCKOI>'I BCJIMYHUHBI C HU3BECTHBIMHU

JaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
($u3NYECKUX METOO0B, UCIOJIB3YS ONMCAHNUE UCCIIEI0BAHUS, BBIJIEISTh
IIPOBEPSIEMOE TPEIIOIOKEHNE, OLICHUBATh NPABWIBHOCTH IOPSAIKA

MMPOBCACHUA NUCCIICAOBAHN, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUCCKUX SBICHUH WU
¢u3nyeckux  CBOMCTB  Tel:  (OpMYJIMpPOBAaTH  IpPOBEpsSEMbIe
OpPEANoioKEeHUsl, CcoOuparb  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIIMCBIBATbh XO/ OIIbITa 1 q)OpMy.]II/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHATE IMPAMBIE H3MCPEHUA C HMCIOJb30BaAHUEM aHAJIOI'OBBIX

npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTAThI




1.11

U3MEpEeHUil ¢ yU€TOM 3a/1aHHOM a0COMOTHOM MOTPEITHOCTH

MPOBOAMTH  MCCIIEJOBAaHHE 3aBUCUMOCTH  OJIHOM  (hu3uueckoit
BEJIMYMHBl OT JPYrod C MCIOJb30BAHUEM IMPSMBIX HW3MEPEHHUN:
IUTAHUPOBATh HCCIIEJOBaHHE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUus, CleAys  Mpeajo)KeHHOMY  IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJE TaOIHIl U TpaduKOB,

ACJIaTb BBIBOABI 11O pE3yJIbTaTaM HCCIICA0BAHUA

1.12

MMPpOBOAUTH KOCBCHHBIC HU3MCPCHHUA (1)I/ISI/II-IGCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciaenysa HpeHHO)i(eHHOﬁ HHCTPYKIIMK, W BbIYHUCIATH 3HAYCHUC

BCINYHHBI

1.13

CO6J'IIO,I[aTB ImpaBujla TCXHHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PUIMYECKHUX SBICHHA W HEOOXOIUMBIE

¢uznyecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX Hener ¢ MOocleJoBaTelIbHBIM M MnapaJijieJIbHbIM
COCAMHCHUCM 3JICMCHTOB, pasiinviasn YCJIOBHEIC 0003HaYEHU

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMALUIO O TMpUMEpax)
MPAKTHYECKOT0 MCITOIb30BaHMsI (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HM JUIA  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10POBbS U

cOOJI0ICHUSI HOPM 3KOJIOIMUECKOI0 MOBE/IEHUS B OKPYKAIOIIEH cpeie

1.17

OCYILIECTBIISATH MOUCK MH(POpMAU (GU3NIECKOTO COAEPIKAHMS B CETH
WMuTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUNM M IIYTEM CpPaBHEHUSA
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAETATh HH(POPMALMIO, KOTOpas

ABIIACTCA HpOTHBOpC‘-IHBOfI YT MOXKET OBITh HeHOCTOBepHOﬁ

1.18

WCIIONIb30BAaTh MpPH  BBIMOJHEHWHM Y4YEeOHBIX 3aJlaHUi  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu VHTepHer, BiajeTh NpuUEMaMu

KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3zoBaHusi HHGOPMALUU U3 OJHOMN




1.19

3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mass uHGOPMANMIO M3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
CO/ICp)KaHUs, B TOM UYHCJE TMYOJMYHO TIPEJICTABISATh PE3YJIbTATHI
MPOCKTHOM WM HCCIEAOBATEIbCKON JEATETbHOCTH, TIPU ITOM
rPpaMOTHO HCMOJIb30BaTh HM3YYEHHbIM MOHATUWHBIA amnmapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3EHTALUEH

1.20

IpY BBIOJHEHUN Y4YEOHBIX MPOEKTOB U MCCIENOBAaHMNA (U3NUECKUX
IPOILIECCOB pacmpenessaTh 00S3aHHOCTH B T'PYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMM  3aJa4aMH, CJICAUTH 3a BBIIOJIHCHUEM IUIAHA
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBIM BKJaJ B JEATENBHOCTh TIPYMIbL, BBICTPAUBATh
KOMMYHHKATHBHOE  B3aUMOJECHCTBUE,  MpPOABIsAS  T'OTOBHOCTH

paspemaTth KOH()IUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘ICCKOG SBJICHHUC

1.3

pacrno3HaBaTh TPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MHUpE, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 3a]auy B y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SBICHUS,
UCTIONB3YS  (DU3MYECKHE BEJIWYUHBI, NpPU OMUCAHUHM TMPABUIBHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HMCHIOJB3YEMBIX  BEIIWYHH,
0003HaYeHUS U eUHUIIBI (PU3UUECKUX BEIUYNH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMUYMHAMHU, CTPOUTh TIpaUKd  HM3YYEHHBIX  3aBUCHMOCTEH

(OUBUYECKUX BETUYHH

1.5

XapaKTEPpHU30BaTh CBOMCTBa TCII, (i)I/ISI/ILIeCKI/Ie SABJICHUA W IPOLECCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpKU J3TOM JaBaTb CJIOBECHYIO




(I)OpMy.]'II/IPOBKy 3aKOHa MW  3aluCbiBaTb €0 MaTCMAaTHYCCKOC

BBIpa’>KCHUEC

1.6

OO0BSCHATH (PU3MYECKHE MPOLECCHl M CBOICTBA TEJNl, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISBIISITH TPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOTMYECKMX IIaroB C TOMONIbI0 2 — 3 W3YyYEHHBIX CBOWMCTBA

bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3ajaud (ONMUpAlOIIUecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCHOJB3ySd 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHaJIW3a YCJIOBUS 3aJaud
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATh HENOCTAIOIIME WU
N30BITOYHBIE 1aHHBIE, BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
JUI pEeLIeHUs, NPOBOJUTH Pacy€Thl M OLEHUBATh PEATUCTHYHOCTH

MOJIy4EHHOTO 3HauYeHUs (PU3HUECKON BEITMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MNpPU MOMOIIU
(bu3NUECKUX METOJOB, UCIIOIb3Yys OMUCAHUE HUCCIICAOBAHMS, BBIIEISTDH
IIPOBEPSIEMOE  TPEATIONOKEHNE, OLEHUBATh IPABWIBHOCTh IIOPSIKA
IIPOBEACHMS MCCIENOBaHUs, JelaThb BBIBOABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIOJCHUN U OTTBITOB

1.9

MMPOBOAWTL OIBITBHI IIO Ha6J'IIO)IeHI/IIO (I)I/I3I/I‘-IeCKI/IX SIBIICHHH WU
(1)I/I3I/I‘leCKI/IX CBOMCTB TE€NI: CaMOCTOSTEIILHO C061/IpaTL YCTAHOBKY U3
HU30BITOYHOIO Ha60pa O60py,E[OBaHI/IH, OIMIMCBIBATH XOJ OIIbITa W €Io

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAUTH TPU HEOOXOIUMOCTH CEpUI0 MPSAMBIX HU3MEpEHHil,
ompenensis CpelHee 3HAaYeHUuE M3MepsieMor BenuduHbl (POKycHOE
paccTrosiHue coOMparome JTUH3BI), 00OCHOBBIBATH BBHIOOp criocoba

HU3MEpPEeHUS (M3MEPUTEITHHOTO MPUOopa)

1.11

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (M3NYECKHX BEIMYUH C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUU: INUIAHUPOBATH MCCIICIOBAHMUE,
CaMOCTOATEIIBHO COOHMpaTh YCTAHOBKY, (UKCHUPOBATh pPE3yIbTaThl
MOJYYeHHOW 3aBUCHUMOCTH (U3UYECKHUX BEJIWYMH B BUAE TaOJIUIHU

iy pa(bI/IKOB, ACJIaTh BBIBO/JBI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHsS  (PU3MYECKUX  BEIUYHH:
TUTAHUPOBATh U3MEPEHHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY

Y BBIIOJHATHE W3MEPEHHUs, Cleays MPEeIIOKEHHON WHCTPYKLIHH,




BBIYUCIIATH 3HAYCHHUC BCIIMYMHBI U AHAJIU3UPOBATH IIOJTYUYCHHBIC

pe3yNabTaThl C YYETOM 3aJIJaHHOM MMOTPEIIHOCTH U3MEPEHUN

1.13

coOJIfoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a060paTOpHBIM 000pYTOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJENeil:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPIOE TEJNO, TOYCUHBIA NCTOYHUK
CBETa, JIyd, TOHKasl JINH3a, IJAHETapHas MOJElb aToMa, HyKJIOHHas

MOZCJIb aTOMHOTI'O gApa

1.15

XapaKTCPU30BaTh MPHUHIUIIBI JIEHCTBUS HU3YUCHHBIX HpI/I60pOB )51
TCXHHUYCCKUX YCTPOﬁCTB C OHOpOﬁ Ha HUX OIIMCaHHA, HUCIOJb3Ys
3HaHHUSI O CBOMCTBax (I)I/ISI/I‘-ICCKI/IX SIBIICHUN U H606XOI[I/IMBIC

Q)HSHIICCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB "
TE€XHOJOTMYECKHUX IPOLECCOB MPH PELIEHUH Y4eOHO-TPAKTUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 IOCTPOEHUS U300pakeHUH B MIIOCKOM

3epKajiec U cOOMparoIIeH THH3e

1.17

OPUBOJIUTh TNpHUMEpHl (HAXOAMTh HH(OpMAIUMI0 O MpUMepax)
NPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecredeHuss Oe30macHOCTH MpH  OOpallleHuH ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10pPOBbs U

CO6J'IIO,I[6HI/I$I HOPM 3KOJOTrHYCCKOI'0 MIOBEACHUA B Opr>K3.IOH.ICI71 cpeac

1.18

OCYIIECTBIISATH MOUCK MHPOpMAIK GU3NUECKOTO COACPKAHUS B CETU
WNuTepuer, caMocTosTeNpbHO (OPMYIHpPYS TOWUCKOBBIA  3aIpoc,
HAaXOAUTh TYTH  ONPEACICHHUS  JIOCTOBEPHOCTH  IOJTYYEHHOU
WHPOpMAIlMM HAa OCHOBE HWMEIONIUXCS 3HAHWA M JOMOJIHUTEITHHBIX

HCTOYHHUKOB

1.19

UCTIONB30BaTh TPU  BBIOJHEHWM YYEOHBIX 3aJaHUi  Hay4dHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COACpIKAHUS, CIIPABOYHBIC
MaTepuaibl, pecypchl ceTh VHTepHeT; Bnaxere IpUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OAHOMN

3HaKOBOM CUCTEMEI B APYT'YHO

1.20

cOo3J1aBaThb COOCTBEHHBLIE NUCHMEHHBEIE U YCTHEIC COO6H_[€HI/I$I Ha
OCHOBC I/IH(bOpMaHI/II/I N3 HCECKOJBbKHUX HNCTOYHUKOB CbI/ISI/I'-IeCKOFO

coJlepKaHUs, MyOJIMYHO MPEICTABIATh PE3YylbTaThl MPOECKTHOM WU




HCCIEAOBATENIbCKOM  AESATENbHOCTH, TNPU  3TOM  TPaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIN MOHATUIHBIN anmapaT U3y4aeMoro pasjesna
GU3MKM U CONPOBOXKIATh BBICTYIUICHHE Npe3eHTalueld ¢ y4éTom

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (DU3HUECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPYIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM ILIaHA
JEUCTBUA M  KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKIIQJ] B JEATEIBHOCTh TPYIINBI, BBICTPAaWBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE,  IMPOABIASL  T'OTOBHOCTh

paspemiatbh KOHQIUKTHI




NPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KJIACC
Kon Kon
IIpoBepsiemMble 31eMeHTBI COAEPKAHUS
pa3aena JIEMEHTAa

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIETO MHUPA

®usznka — Hayka O TMpupoje. SIBineHus mnpUpPOBL.
1.1 dum3nyeckre  ABICHUS: MEXaHWYECKHE, TEIIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBECTOBBIC, 3BYKOBLIC

dusnueckue BeIUUMHBL  M3MepeHue  (U3NUECKHUX
1.2 BelmunH.  @usuueckue  npubopsl.  [lorpemHocTsb

H3MepeHHfI. MC)KI[YHapOI[HaH CHUCTEMA CAMHUIL

ECTCCTBGHHOH&y‘IHLIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/I€,

IMOCTaHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HIIOTE3,

. L3 HKCHEPUMEHT 10 IPOBEpPKE TIHMIOTE3, OOBICHEHUE
Ha0J1I0/1a€MOT0 SIBIICHUS
1.4 Ornucanmne PU3NICCKUX SIBICHUHN C IIOMOIIBIO MOIeTICH
[IpakTueckue padbOTHI:
N3mepenne pacCTOSHUMN.
L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpez[eneHI/Ie pa3MEpPoOB MAJIbIX TCII.
I/I3MepeHI/IC TEMIICPATypbl IPU HNOMOIIU KHUIKOCTHOI'O

TEPMOMETpA U JaTUMKa TEMIEPaTyphI

ITEPBOHAYAJIBHBIE CBEJIEHWS O CTPOEHNU BEIIIECTBA

CrtpoeHue BelecTBa: aTOMbl U MOJICKYJIBI, UX Pa3MEpHI.
2.1 OnbITel,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOEHUE

BEIICCTBA

JBwxkenne dactur — BemecTBa. CBsA3b  CKOPOCTH
2.2 JBIDKEHMSI 4acTHL] ¢ Temueparypoid. bpoyHoBckoe

JBIOKeHUe, Tudpdy3us

B3aHMOHCﬁCTBHC YaCTHUIl BCIICCTBA: IIPUTAKCHUC U

2.3

OTTAJIKUBAHUE

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B,
2.4 KHUIKOCTEH U TBEPABIX (KPUCTAINIMYECKUX)  TeIl.

B3anmocBA3b MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX




arperaTHblX COCTOSAHUAX W HUX ATOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTHyeckue padboTHI:
Onenka auameTrpa aroMa METOJOM  psiioB  (c
26 UCTIOJNIb30BaHueEM ¢otorpaduii).

OnbITH IO HAOJIIOICHUIO TETIJIOBOTO PACIIMPEHHS Ta30B.
OneIThI 1o 00HapyKEHUIO JEUCTBUS cui

MOJICKYJIAPHOTO MPUTAKCHUA

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexannyeckoe JBUKCHHE. PaBHOMEpHOE "
' HEPABHOMEPHOE JABW)KCHUE
3.9 Ckopoctb. CpenHsisi CKOpOCTb NIpU HEPaBHOMEPHOM
' JIBUKEHUH. Pacdy€r myTu u BpeMeHU JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuMH. B3ammonelcTBue
3.3 T€JN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS TEI.
Macca xak Mepa UHEPTHOCTH Teja
34 ITnotHOCTH BemecTBa. CBA3b IUNIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €JUHHIIE 00bEMA BeIlleCTBa
3.5 Cuna Kak XxapaKTepUCTHKa B3aUMOJECUCTBUS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHuwe cuibl ¢
' MOMOMUIbIO TMHAMOMETpA
3.7 SIBnenue TAroreHus u cuna TsxecTH. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna tpenus. TpeHue CKONbKEHUS U TPEHHUE IOKOS.
' TpeHue B IpUpoAe U TEXHUKE
39 CrnoxxeHue CuJl, HaIlpaBJICHHBIX M0 OAHOW MPSMOM.
' PaBHopelicTByOIIIAsA CHIT
[TpakTrueckue pabOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABM)KEHHUS
310 (mapvka B KHJAKOCTH, MOJENIU  BJIEKTPHUUYECKOIro

aBToMOOWIST W Tak panee). OmpexneneHue CpeaHen
CKOPOCTH CKOJIBKEHHUS Opycka WIH IIapukKa II0

HAKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IJIOTHOCTH




TBEPIOTO Tena. OnpIThI, J€EMOHCTPUPYIOLTUE
3aBUCHUMOCTh PAcTsDKEHUs (AedopManuu) Mpy>KUHBI OT
OpUIOKEeHHOW  cuibl.  OmNbITEL,  JAEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIbI TPEHHS CKOJIBKEHHSI OT Beca Tela U

XapakTepa CONMPHUKACAIONINXCS TIOBEPXHOCTEH

Ddusnueckne SBICHUST B npupoac: MpUuMEpPbI IBUIKCHUA C

3.11 pa3IMYHBIMHA CKOPOCTSIMM B KMBOW M HEKMBOW IIPUPOIE,
JEMCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckne ycTpoiucTBa: JTMHAMOMETP, HOJIIUITHUKH

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 T'A30B

4.1

HaBnenne TBEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

YBCINMYCHUA OaBJICHUSA

4.2

JaBnenue raza. 3aBUCMMOCTD JIaBJICHUS Ta3a OT 00bEMa,

TEMIIEPaTyphl

4.3

Hepe;latla JaBJICHHUA TBép[[BIMI/I TCJIaMHU, XUIKOCTAMHU U

ra3zamu. 3akoH Ilackans. [ITHeBMaTUYeCKIE MAITHHEI

4.4

4.5

3aBUCUMOCTh  JABICHHUSI JKUIKOCTH OT TIyOWHBI.
I'unpocratudeckuii napagokc. CooOuiaromuecs coCybl.

FI/I,I[paBJ'II/I‘{eCKI/Ie MCXaHU3MbI

Atmocdepa 3emnu u atmocdepHoe napienue. [I[puauHb
CYIIIECTBOBaHUS BO3AYHIHOW oOomoukn 3emu. OmbIT
Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

W3mepenne arMmocdepHoro mapieHus. [Ipubopsl miis

U3MEpPEeHus: aTMOC(EpPHOTo 1aBICHUS

4.7

JlelicTBue KUAKOCTM U ra3a Ha IOTPYKEHHOE B HHX
Teno. BeltankuBaromas (apxumenoBa) cuiaa. 3aKOH

Apxumena

4.8

[TnaBanue Ten. Bo3gyxomnnaBanue

4.9

[TpakTrueckue pabOTHI:
HccnenoBanne 3aBHCUMOCTH Beca Tella B BOAE OT
o0béMa TOrpy:k€HHOM B JKUAKOCTb 4YacTH TeJja.

OnpeneneHne BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha

TEI0,  NOrpyxkEHHoe B KUAKOCTh.  [IpoBepka




HE3aBUCHMOCTHU BBITAJIKMBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHUIKOCTH, OT Macchbl Tena. OIBITHI,
JIEMOHCTPUPYIONIUE  3aBUCUMOCTh  BBITAJKHBAIOIICH
CHUJIBI, JEHUCTBYIOIEH HA TEJIO B JKUIKOCTH, OT 00BEMA
MOTPY)KEHHOW B JKUJKOCTh YaCTH TeJia M OT IJIOTHOCTH
SKHIKOCTH. Konctpynposanue apeoMmeTpa HIIH

KOHCTpYUPOBaHHE  JIOAKM U OIlpeaeleHue  eé

IrpPy30H0bEMHOCTH

Odusznueckue  SABICHMA B IPHUPOZAE:  BIUSHUE
4.10 aTMOC(EPHOTr0 JaBJICHUS HA KHUBOM OpraHu3M, IIaBaHUE

pBIO

TexHudyeckne ycTpoWcTBa: COOOIIAIOMINECS COCY/BI,
411 YCTPOMCTBO  BOJOINPOBOJA, THAPABIMYECKUN TIpecc,

MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcCOC,

apeomeTp

PABOTA, MOIITHOCTDB, DHEPT'UA

5.1 Mexanndeckas pabota
5.2 Mexanuueckast MOITHOCTb
£ 3 [IpocTele MexaHW3MBI: pblyar, OJOK, HaKJIOHHAas
' wiockocTh. [IpaBuiio paBHOBecHs phlyara
5.4 [TpumeHeHne paBuiia paBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBuiao»  MexaHukd.  KoaddunueHnt
5.5 MI0JIE3HOTO NencTBUS MEXaHHU3MOB. [IpocTbie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTennmanbpHast SHEPTrUuU Teja, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprust
£ g [TomHas MexaHuveckas SHEprusi. 3aKOH H3MEHEHUs U
' COXpaHEeHHsI MeXaHUYeCKOW YHEPTHH
[TpakTrueckue pabOTHI:
Omnpenenenre pabOThl CUIIbI TPEHUSI MPU PAaBHOMEPHOM
59 JIBIKCHUHM TeJla 10 TOPH3OHTAJIBHOW TIOBEPXHOCTH.

HccnenoBanue YCIIOBHH paBHOBECHS pplyara.
N3mepenne KIIJ nHakioHHOW T1IoCKOCTH. HM3ydeHue

3aKOHa COXPAaHCHUA MEXaHHYECKOMH SHEpPruun




®dusnueckue SBICHUS B NPUPOAE: pbhUArd B TeJe
5.10
YyeJioBeKa
TexHuueckue YCTpPOMCTBA: pblUar, TMOJBWXHBIM U
5.11 HETMOJABHKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COEPKAHUS
pa3jena 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJICKYJISIPHO-KMHETUYECKOM
6 TEOpUH CTPOEHMsI BellecTBa. Macca U pa3Mepsl
A
Mosiekyl.  OmnbIThl, TOJITBEPXKAAIOLIUE  OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 coctosiHull BemectBa. Kpucramnuueckue u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJOKEHUH MOJCKYIIPHOKWUHETHYECKON
TEOpPUH
6 6.4 CMmaunBaHUE M KallWUISIPHbBIE SIBJICHUS
6.5 TemnnoBoe paciMpeHne u cyKaTue
Temneparypa. CBs3b TeMIepaTrypbl €O CKOpPOCTBIO
6.6
TEIJIOBOTO JABUKEHUS YaCTHI]
Buytpennss sneprus. CriocoObl MN3BMEHEHUS! BHYTpEHHEH
6.7
SHEPruu: TeIUIonepeaaya U CoBepIleHne paboThl
5.8 Bunbl Teruonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4eHUE
KonnuectBo  TemioTel.  YaenbHas — TEMIOEMKOCTh
6.9
BelIECTBa
TemmooOMeH W TeIOBOEe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanmaHca




6.11

IInaBnenue u OTBEPACBAHUEC KPHUCTAINIMYCCKUX BCIICCTB.

VenpHas TEIUIOTA INIABICHUA

6.12

[lapooOpa3zoBanue u  koHjeHcauus. Mcnapenue.
Kunenne. VYaenpHas  Temora  napooOpa3oBaHUs.
3aBUCHMOCTb TEMIEPATYpbl KUIIEHUSI OT aTMOC(HEPHOro

JaBJICHUA

6.13

BiaxxHocts Bo3yxa

6.14

3Hepr1/151 TOILIMBA. Y JiebHas TEIJIoTa CropaHu:a

6.15

[lpunuuner  pabotel  TeruoBbix asurareneit  KIIJ|

TCIIJIOBOT'O ABUTATCIIA. TenmoBnie JABUTATCIIM W 3alluTa

OKpYKarolleu cpeaspl

6.16

3aKoH COXpaHCHUA U IPEBPAICHUA SHCPIUU B TCIIJIOBBIX

mporeccax

6.17

[pakTuyeckne pabOTHI:

OnbITHI 10 OOHapYKEHUIO JICUCTBUS CHII
MOJIEKYJIIPHOTO MIPUTSIKEHUS.

OnbeITel MO BBIPAIIMBAHUIO KPUCTAJIOB TMOBAPEHHOU
COJIM WJIM caxapa.

OnbITel IO HAOTIOEHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.

OmpeneneHne 1aBIeHNs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnpITBl, JEMOHCTPUPYIOIIHUE 3aBUCUMOCThH JIABJICHUS
BO3/IyXa OT €ro 00bEMA U HATPEBaHUS WIIH OXJTAKICHUS.
[IpoBepka rumnore3bl JUHEWHOW 3aBUCUMOCTH JJIMHbI
CTOJIOMKA XHUIAKOCTH B TEPMOMETPHUUYECKON TpyOKe OT
TeMIIEpaTyphl.

Ha6nronenue m3MeHeHUs: BHYTPEHHEW SHEPrUM Tela B
pe3ynbTaTe Teronepeaadn u paboThl BHEITHUX CHUIL.
HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUT
XOJIOJTHOW U TOPSTYEN BOJIBI.

OmpezeneHne KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO
BOJIOW TMPHU TEIUIOOOMEHE C HArpeThiM METaJUIMYECKUM

IATUHIPOM.




OrnpeneneHne yaelIbHON TEIII0EMKOCTH BEIIECTRA.
HccnenoBanue mpoiecca ucrapeHusl.
OnpeneneHre OTHOCUTEIBHON BIXKHOCTH BO3yXa.

OHpe;[eHeHHe y,ZlGJIBHOﬁ TCIIJIOTHI IIABJICHUA JIbAA.

6.18

Ouzuueckue SBICHHUS B TNPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalmWULIPHbIE SBJIECHUS B MPHUPOJE,
KpUCTaJIJIbl B ipupoje, usnydenue CosHla, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHCA, CHEra.

6.19

TexHuueckue  yCTpOWCTBA:  KaNWUISIPbI, TMPHUMEPBI
HCIIOJIb30BaHHA KPUCTAJIIOB, )KI/II[KOCTHBII;'I TCPMOMCTP,
AaTYUK TEMIICpATypbl, TCPMOC, CHCTCMaAa OTOIUICHUA
JIOMOB, THTPOMETpPBI, TCHUXPOMETp, MapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKHUE N MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tell. J[Ba poaa 3IEKTPUUECKUX 3apsiioB
BzaumoneiictBue 3apspkeHHbIX  Tell.  3akoH  Kymona

7.2 (3aBUCUMOCTB CHJIbI B3aUMOAEUCTBUSI 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUSA MEKAY TEJIaMN)
Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUYECKOTO

7.3 noyst. [IpuHOMN Cymepro3unuu JIeKTPHUECKUX TOJeH
(Ha Ka4YECTBEHHOM ypPOBHE)
Hocurenn osnexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anexkTpudeckuit 3apsa. Ctpoenue aroma. [IpoBonHuku u
TUDIIEKTPUKU

7.5 3aK0H COXpaHEHHUS IEKTPUIECKOTO 3apsa

26 ONeKTpUYeckuid  TOK.  YCJIOBHS  CYyLIECTBOBaHMS

' ANEKTPUUYECKOT0 TOKa. FICTOYHUKYU MOCTOSITHHOTO TOKa

[eiicTBus BIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax

7.8 OnekTtpuyeckas 1enb. Cuima TokKa. DJIEKTPUYECKOE




HAIps>KCHUEC

CormnpotuBienue MPOBOJHUKA. VYnenbHoe
7.9

COINPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma aJid ydacTka 1uenu

[locnenoBarenpHOE W MapaJIeNbHOE  COEAMHEHUE
7.11

MIPOBOJIHUKOB

PaGora u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKTpuYecKue Henu U MOTPEeOUTENH BJIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3amMbIkaHme

[locTostHHble MarHuThl. B3auMoneicTBHE MOCTOSTHHBIX
7.14

MarHuToB

MarautHoe mnone. MarHuTHoe mojie 3eMiid U €ro
7.15

3HAUYECHHE JJIsl KU3HU Ha 3emIie

OmneiT Dpcrena. MarHuTHOE TOJIE 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHne 371eKTPOMarHiTOB B TEXHUKE

JlelicTBME MAarHUTHOIO IOJISI HA TMPOBOJAHUK C TOKOM.

DNEeKTpOABUTaTENb MOCTOSHHOIO TOKa. VMcmonb3oBaHue
7.17

3JIEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIIopTe

Onbitel  @apajges.  SIBieHMe  3JIE€KTPOMarHUTHOMN
7.18

naaykuuu. Ipasumno Jlenna

DIIEKTpOreHepaTop. Crnioco0sr MOJIyYEeHUs
7.19 JJICKTPUYECKON  DHEPrumu. DJIEKTPOCTAHIIMA ~ Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTuyeckue paboOTHI:

OnbITh 110 HAOTIOACHHUIO SJIEKTPU3ALUU TNl UHIYKIIUEH

Y IIPU CONPUKOCHOBEHHH.
7.20 UccnenoBanue neWcTBHUS DIEKTPUYECKOTO TIOJST  Ha

MIPOBOJIHUKY U TUDJICKTPUKH.
COopka u mpoBepka pabOThl BIEKTPUUYECKON IEenu

IIOCTOSIHHOI'O TOKa.




M3mepenune u peryinupoBaHUe CHIIbI TOKA.

N3mepenue u peryaupoBaHue HaANPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONMPOTUBJICHUSI PE3UCTOPa U HAIPSKEHUS
Ha pe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro
JUTMHBI, TUTOILIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mpaBuiaa CIOKEHHS HANPSHKEHUW — TIPU
MOCJIEIOBATEIbHOM ~ COCIUHEHUU JIByX PE3UCTOPOB.
[TpoBepka mpaBuiIa 71l CUJIBI TOKA MPU MapaLIeIbHOM
coenmuHeHUW  pe3uctopoB.  OmpenencHue  pabOTHI
JJIEKTPUYECKOIO0 TOKA, MAYIIEr0 Yepe3 PE3UCTOp.
OnpeneneHre  MOIIHOCTH — BJEKTPUYECKOrO  TOKa,
BBIJIENIAEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYILIETO Yepe3 JIAMIOUYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. MccnenoBanne
MarHUTHOTO B3aMMOJCUCTBHS ITOCTOSHHBIX MAarHHUTOB.
N3yuenne MarHuTHOTO TOJISl MOCTOSTHHBIX MarHUTOB TPH
uxX o0beAMHEHWHM ©  pasaenceHuu. Hcciaemgoanue
JNEUCTBUSI AJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBHS KATYIIKH C TOKOM W MarHuTa OT CHJIbI
TOKa W HampaBlIeHWs TOKa B KaTymke. M3ydeHue

HeﬁCTBHH MArauTHOIO IIOJIid Ha MPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHUE paboThI
3JIEKTPOJIBUTATEIS. M3mepenue KITI
3JIEKTPOJIBUTATEIHLHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHNIO ABJICHUA 3JI€KTpOMaI‘HI/ITHOI>'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MCHCHHUI 3HAUCHUS U HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

duznueckne SBJICHUS B TPUPOJEC: DIESKTPUUECKHE

SIBJICHUA B aTMoccpepe, SJICKTPHUYICCTBO JKHUBBIX




OpPraHU3MOB, MAarHUTHOE MoJie 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TIOJISL JJISL KU3HH Ha 3emiie, TOJISIPHOE

CHUAHUC

1.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON 3HEpruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKHE
MIPEIOXPAHUTENN, JJIEKTPOMAarHUT, 3JIEKTPOJBUTATEIb

IIOCTOAHHOTI'O TOKA, rCHCPATOP INOCTOAHHOI'O TOKaA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMble 371€MEHTHI COACPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHMA
8.1 Mexanuyeckoe ABWKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTETHPHOCTh MEXaHUYECKOTO JIBHIKEHUS

8.3 PaBHOMEpHOE TIPSIMOJIMHEHHOE IBHKEHUE
HepaBHoMepHoe npsiMonuHeiliHoe aBuxenue. CpenHss

8.4 U MTHOBEHHas CKOpPOCTb Tella NpU HEPaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE

8 ' JIBKCHHEC

8.6 CBobOonHoe mageHue. OneiTh [ anmnes
PaBHOMepHOE nBH>KEHME TIO OKpYyx)HOCTU. [lepmon u

8.7 yactora oOpamieHus. JIMHelWHast W yrjoBas CKOPOCTH.
LenTpocTpeMuTenbHOE yCKOPEHHUE

8.8 [lepBs1it 3akoH HeroTOHA

8.9 Bropoii 3akon Herotona

8.10 Tpetuit 3akon HeroToHa

8.11 [IpuHIMIT Cyneprno3uuuu CUil

8.12 Cuia ynpyroctu. 3akoH ['yka




Cuna TPCHUSA: CHUJIa TPCHUA CKOJIBKCHHSA, CUJIa TPCHUSA

513 MOKOSI, IPyrye BUAbI TPEHUS
814 Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnne cBOOOHOTO MaIeHUS
515 JBuxenne  mmaHer  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOpOCcTh. HeBecoMOCTh 1 ieperpy3Ku
PaBHOBecue MaTepuanbHON TOYKH. AOCONIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEpHOro Tena C 3aKpPEIUIEHHOM OCBHIO
' BpaieHus. MoMeHT cuiibl. LleHTp TskecTu
8.18 Nmmynbe Tena. UsmeHnenue ummynbea. IMmysibe CHITb
8.19 3aKOH COXpaHEHUS UMITYJIbCA
8.20 PeaxTtuBHOE ABMXKEHNE
8.21 Mexanuueckasi paboTa 1 MOLTHOCTb
892 PaGora cun T1sxectu, ymnpyroctd, TpeHus. CBs3b
' SHEpPruu u paboThl
893 [loTenuuanpHast dSHeprust Teia, MOMHATOTO  HAaJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [loTenuuanbHas SHEPrUst CKATON NMPYKUHBI
Kunernueckas sHeprus. Teopema 0 KUHETHYECKON
8.25
SHEpPruu
8.26 3aKOH COXpaHEHUsI MEXaHHUUECKOW YHEPTUU
[IpakTuyeckue paboOTHI:
OmnpeneneHne cpeaHell CKOPOCTU CKOJBXKEHHUS Opycka
WIM JBIDKEHHUS IIapuKa MO0 HAKIOHHOW TTOCKOCTH.
OnpeneneHre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.
827 HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHHU IPHU

PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka ruMOTE3bl: €CAM MPH PABHOYCKOPEHHOM
JABHXXCHUN 0e3 HavaabHOMI CKOPOCTH IYTH OTHOCATCA
KaxKk psan HEUYETHBIX 4YuCCil, TO COOTBCTCTBYIOIIMC
MPOMEXYTKU BPEMEHH OIUHAKOBEL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIbXXCHUA




OT CWJIBl HOpPMaJbHOTO JaBieHus. OnpexneneHue
kodpdumeHTa TpeHus ckoiamkeHud. OnpeaeneHue
KECTKOCTU TpYyXKuHBL. OrmpeneneHue padOThl  CHIIBI
TPEHUsT TNPHU PABHOMEPHOM JIBIDKGHMM Tejla IO
TOPU3OHTAILHON MoBepxHOocTU. OmnpeneneHue padOThI
CHJIBI  YyOpPYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABMXKHOI'O n IIOABMIKHOI'O

0JIOKOB

duznyeckue SBICHUS B mpupoac: NpUuiIiMBbl U OTJIUBBLI,

8.28 JABMOKCHHEC IIJIAHCT ConHeuHoM CUCTCMbI, PCAKTHUBHOC
ABWIKCHUC KHUBBIX OPraHU3MOB
8.29 TexHuyeckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMMOJIOXKCHU:A, pACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKU

- KOJIeOaHUH: IIEPUO/I, 9aCTOTa, aMIUTUTY 1A
9.0 Marematuueckuit u IIPY’KAHHBIN MAasITHUKU.
' [peBpatieHre sHEprun Npu KojaedaTeIbHOM JABHKEHUH
93 3aryxaromue KkoneOaHus. BbiHyXJeHHbIE KoneOaHUs.
' Pe3onanc
Mexanuueckue BoHbI. CBOMCTBa MEXaHMYECKHX BOJIH.
9.4 [IpononbHble W TONEpedHble BOJNHBL. JlJIMHA BOJHBI U
' CKOpOCTb €€ pacnpocTpaHeHusi. MeXaHN4eCKHE BOJIHBI B
TBEPIOM TeJI€, CEICMUYECKHE BOJIHBI
9.5 3Byk. ['pomkocTh 1 BbicOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WudpasByk u ynpTpa3zByk
[IpakTtuyeckue pabOTHI:
OmnpeneneHue 4yacTOThl W Iepuoja  KosieOaHUH
MaTeMaTHYeCKOr0 MasiTHUKA.
OnpeneneHre 4acToThl M HepuoAa  KoseOaHuit
9.7 PYXKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHofa  KosieOaHMiA
IIOABCUICHHOTO K HHUTHU pr33 OT JIMHBI HHUTH.
HccnenoBanme 3aBUCMMOCTH  TIepHoja  KoJeOaHH

NPY>KUHHOTO MAasiTHUKa OT Macchl rpysa. IIposepka




HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpys3a,
MOJIBELICHHOTO0 K HUTH, OT MacChl Tpy3a M >KECTKOCTHU
npyXuHbl. MI3mMepenue yckopeHusi CBOOOIHOTO MaieHUs
Ousnueckue SIBICHUS B TMPUPOJE: BOCTIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
IlyHAMH, 9XO0
9.9 TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE
' yIBTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE TTOJIE U DJIEKTPOMAT' HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBIL.
' CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
10.2 [[Ixana 31eKTpOMarHuTHBIX BOJIH
10.3 DnexTpoMarHuTHas mpupoja cBeTa. CKOpPOCTh CBETa.
' BonHoBEIE CBOlCTBA CBETA
10 [IpakTtuyeckue pabOTHI:
10.4 N3yueHue CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TeneoHa
Ousnyeckue SBICHUS B MNpuUpoie: OHUOIOrHYecKoe
10.5 JIeHCTBHE BUJIUMOTO, yIbTpadHOIETOBOTO u
PEHTT€HOBCKOIO U3ITy4YeHHI
10.6 TexHuueckue YCTpOMCTBA: HCTOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast monens ceera. IcTOUHMKY CBETa
11.2 [IpsimonuHeHOE pacnipocTpaHEHHE CBETa
Otpaxxenue cBerta. [Tnockoe 3epkano. 3aKOH OTpakeHUs
11.3
cBeTa
1 114 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETa.
' [lonHOE BHYTpeHHEE OTpakeHUE CBeTa
11.5 JIunza. Xox nydyei B TuH3€E
116 Ontuyeckast cucrema (oroamnmnapara, MHKPOCKONA U
' TEJEeCKOIa
117 I'maz kak omnruyeckas cucrema. biaM3opykocTs U
' JATbHO30PKOCTh




Paznoxenune 6emoro ceera B CIICKTD. OmnswiTel HeroTOHA.

18 CrnosxeHue CieKTpajabHBIX LIBETOB. J(ucrepcus cBeTa
[IpakTrueckue pabOTHI:
HccnenoBanue  3aBUCUMOCTH  yIjla  OTPa)KE€HUS
CBETOBOI'O JIy4a OT YyIJla NaJeHHUs.
N3ydyeHune xapakTepuCTHUK H300pa’keHus IpeaMeTa B
IUIOCKOM 3€pKajie.
HccnenoBanue  3aBUCMMOCTH  yIyla  IIPEJIOMIICHUS
CBETOBOI'O JIy4ya OT yIJla MaJIeHUs HA IPAaHULIE «BO3IYX —
11.9 CTEKJIO.
[lony4yenue u3o0paXkeHUH C TMOMOIIBIO CcOOMparoLIe
JIUH3BI.
Onpenenenrie (HOKYCHOTO pPacCTOSHUS U ONTHYECKOU
CHJIBI COOUpAIOIIEH JTMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJI0ro CBETa B CHEKTP.
OnpIThl MO BOCHPUSATHUIO LIBETa MPEIMETOB MpPH HUX
HaO0JII0/IEHNH Yepe3 IBETOBbIE (UIIBTPHI
®dusnyeckue ABIEHUs B npupone: 3atmMeHus CoiHia u
11.10 JlyHbI, 1IBETA TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
1111 Texnuueckne yCTpOMCTBA: OUKH, MIEPUCKOTI,
' ¢doroanmnapar, ONTHUYECKUE CBETOBOIbI
KBAHTOBEBGIE ABJIEHUA
191 Oneitel Pezepdopna w mmaHertapHass MOENb aToMma.
' Mogens aroma bopa
199 Hcnyckanne u morjouieHue cBeTa aToMoM. KBaHTBI
' JInnelyaTele CIIEKTPHI
1 12.3 PagmoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ITydeHUS
194 Crpoenne aromHoro snpa. Hykinonnas Monens
' aTOMHOTO siapa. M3oToms!
125 PanuoaxTtuBHble mpeBpamienus. [lepuon momypacmana
' ATOMHBIX S7IEP
126 SAnepHble peakiyu. 3aKOHbI COXpPAHEHMS 3apsiIOBOTO U

MacCCOBOI'O YHCECJI




12.7

9HepFI/I$I CBs3U ATOMHBIX AJECP. CBsi3b Macchl U OHEPIrun

PCaKHI/II/I CHUHTE3a U ACIICHHUA AOEP. HcTounuku SHEPIrun

12.8
CouHiia 1 3B€311
12.9 SnepHnas sHepretuka. JleficTBME  paJMOaKTUBHBIX
' U3ITyYEHHUI Ha KUBbIE OPraHU3MbI
[IpakTrueckue padOTHI:
HaGntogenne CIJIONIHBIX M JIMHEHUYATBIX CHEKTPOB
1210 U3ITyYEHUS.
HccnenoBanue TPEKOB: MU3MEPEHHME SHEPTUM YACTHULIBI
0 TOpMO3HOMY TyTH (110 hoTorpadusam).
W3mepeHue paaroakTHBHOTO GoHA
®u3nyeckre SBICHUS B MPUPOJE: E€CTECTBEHHBIN
paanoaKTUBHBIN don, KOCMHYECKHE JIy4H,
12.11 pPalMOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAIIOB,
JICCTBHE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpPraHU3M
YeJI0BeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/IJIyaJ'IBHHﬁ AO03UMCETP, KaMCpa Bunscona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUSI

Kon
NpoBepsieMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yibTaTaM
0a30BOr0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue ponmu  GU3MKA B HAYYHOHM  KApTUHE  MHDA;
chopMupPOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U [I03HABa€MOCTHU SBJICHUM NPUPOABI, O POJIU HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil posn (GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 SBOJIOLUHU
(U3UYECKUX 3HAHWM M UX POJHM B IIEJIOCTHOM €CTECTBEHHOHAYUHOMU
KapTUHE MHpa, O BKIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTUI

3HaHMA O BUJAX MaTepuu (BELIECTBO W TMOJE), O ABIKCHHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOI TeopuH
CTPOEHHUS BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX);
yYMEHUE pa3audaTh sIBJICHUS MO ONMHUCAHUIO WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HMUECKOE SIBICHHUE;
YMEHHE Paclio3HABATh MPOSBICHUE U3yYCHHBIX (DH3UYECKUX SBICHUMA
B OKpYXalolIeM MHpe, BBbIIEIAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenne ocHOBaMH IOHATHMHOIO arrmapara U CHUMBOJIMYCCKOTIO
SA3bIKa (I)I/IBI/IKI/I U HUCIIOJIb30BAHHUC HX JJIA PCUHICHUA y‘le6HBIX 3ajJa4,
YMCHHUEC XapaKTCpPpU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘IeCKI/IC SABJICHUA H

MpoueCChl, HCIIOJIb3YA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHDBI

YMeHue onnucrBaTh HN3Y4YCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SIBJICHUS,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Bnagenne ocHOBaMH METOJOB HAydyHOTO TIO3HAHUS C y4ETOM
coOIoAIcHNS TpaBWJI 0E30MacHOTO Tpyaa: HAOOIeHNE (PU3HUCCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY

U3 OJAaHHOI'O Ha60pa O60py,HOBaHI/I$I M0 MHCTPYKIHHU, OIMUCBIBATH XOI




OTIbITA U 3alMChIBATh €0 PE3ybTaThl, (POPMYIHPOBATH BBIBOIBI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpPaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBI M aHAIU3UPOBATh IIOJYYCHHBIE DPE3YJIBTAThI C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHH;
CaMOCTOSITEJIBHO  cOOMpaTh 3KCHEPUMEHTAJIbHYI0 YCTAHOBKY U
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJyYeHHBIE 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE TaOIUI] U
rpauKoB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI IO PE3yIbTaTaM

HUCCICIOBAaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOJenei
(MaTepuanbHasg TOUYKa, aOCOIIOTHO TBEPIOE TEIO0, MOJEIH CTPOSHUS
ra3oB, XUJAKOCTeH U TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO fJipa) U yMEHHME NPUMEHATh UX IS

00BbsICHEHUS (PU3UUECKUX TMPOIECCOB

YMeHne oOBACHATh (PU3UYECKHE MPOIECCHl M CBOIMCTBA TN, B TOM
yucjie U B KOHTEKCTE CHUTyallUd IIPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CJICACTBEHHBIE CBI3H U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YyYEHHBIE CBOMCTBA (PU3UUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI W (OpMynbl, CBs3BIBAKOIIKME (PU3NUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBaTh KpaTKOE YCIIOBUE 3aJlayH,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOAMUTH PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOTYYEHHOIO
3Ha4YeHMs (PU3UYECKON BEIIMUMHBI; YMEHUE OMPEACNATh Pa3MEPHOCTh

¢u3nUecKoil BeTMUMHBI, TOJIYYCHHOH MPH PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTb I[PUHLMIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX NMPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIOJIb3Ysl 3HAHUA O
CBOMCTBaX (U3MYECKUX SBICHMA M HEoO0XOAMMBIE (U3NUECKUe

3aKOHOMCPHOCTH




10

YMeHue UCHonp30BaTh 3HAHUS O (PU3NYECKUX SBICHHUSIX B
MOBCEHCBHON KHM3HHM JiIsi  oOecneueHuss O€30MacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMH, COXPAHEHUS 3JI0pPOBbsI W  COOJIOJCHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHsI B OKPYXAlOIIeH cpene; MOHUMAaHUE
HEOOXOUMOCTH TIPUMEHEHHUS JOCTIKCHUH (U3WKU W TEXHOJOTHUU

AJI1 palluOHAJIBHOTO IMTPUPOAO0II0JIb30BaHUA

11

OnbIT mOMCKA, TNPeoOpa3oBaHHUsT W MPEACTaBICHHS HHPOpPMALUU
($U3MUEeCKOro COoJepKaHUS C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTMI; YMEHHUE OLEHUBATh IOCTOBEPHOCTH
MOJydeHHOW WH(OpPMAIIMK HAa OCHOBE HWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIB30BAaTh  IIPH
BBIMOJTHEHUH YYEeOHBIX 3aJaHUi HAY4YHO-TIONMYJIAPHYIO JIUTEpaTypy
bu3znyecKoro coaepkaHus, CIPAaBOYHbIE MaTEpHUalbl, PECYpPChl CETU
Wntepuer; BiageHue 0a30BBIMM  HaBBIKAMU  IIPEOOpa30BaHUSA
uHpopMalMM W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXXAHUSA, IPOBEPAEMbIX HA OI'D

1O ®U3HUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE SBJIEHMA
11 Mexanuueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuérta.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOe JBXkeHHe. CpenHsisi ckopocTb. Popmyna ais
1.2 BBIUUCIIEHUS CPEIHEN cKopocTH: V = S/t
PaBHOMEpHOE TPAMONMHEHHOE ABM)KEHHE. 3aBUCHMOCTh KOOPIWHATHI Tella OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
1.3 1) =Xp T Uf&‘f
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIHUU CKOPOCTH, HPOEKIHH
MEepeMeIIeHus, TYTH, KOOPAWHATHl TpPH PABHOMEPHOM TPSMOJMHEHHOM
JIBUKCHUH
3aBHCHMOCTh KOOPAMHATHI Tella OT BpPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO IBUKECHHUS:
!Q
Sp(f)=vg, * I+ * =
<
@opMynbl UTS TPOEKIUU TIEPEMEIICHHS, MPOSKIIMH CKOPOCTH W TPOCKIHH
YCKOPEHUS IIPU paBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBHKEHHHU:
2
1.4 Sx(B)=Vpy t+a; =,
U.\'('f] =Up, T4, 1,
a.(f)=canst,
sz~ - Ul.'cL =2a.‘f5.'r
I'padukn 3aBHCUMOCTH OT BpeMEHH IS NPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TIPOCKIMH TMEPEeMEIICHUs, KOOPJUHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUU
CBoOoanoe manenune. Gopmysibl, OMUCHIBAIONINE CBOOOJHOE MMaJeHUE Teja TI0
BEepTHKAMH (JABMKEHHWE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH
1.5 3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHHM Ui MPOEKIHUH YCKOPEHWS,
MPOEKIMH CKOPOCTH M KOOPAHMHATBI MpPHU CBOOOJHOM NAaJ€HUU Tejla IO
BEPTHKAIH
CKOpOoCTh pPaBHOMEPHOIO [JBM)KEHHUS Tela IO OKpyXHocTu. HampaBneHnue
CKOPOCTH.
@dopmMyna A BBIYUCIEHHUS CKOPOCTH YE€pe3 pajuyc OKPYKHOCTH U TEPHOJ
oOpareHus:
1.6
L= ATR
T

LentpocTpemurenbHoe ycKopeHue. HampaBieHne UEHTPOCTPEMUTEIBHOTO
ycKopeHusi. @Dopmyiia il BBIYUCICHUS! YCKOPEHHS:




1.7

(I)opMlea, CBA3bIBAIOMIAA IEPUOA U YaCTOTY O6paH_IeHI/I$IZ

vl
T

Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TIIIOTHOCTH:

_m
V

1.8

Cuna — BektopHas pusudeckas BenmanHa. CII0KEHUE CHIT

1.9

SIBnenune unepuuu. [lepBriit 3akon HeroToHa

1.10

Bropoii 3akon HeroTOHa:

—

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CUJIbI, IEHCTBYIOLIEH Ha
TEJIO

1.11

Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/IC ITOKOA U TPCHUEC CKOJIbKCHUS. <D0pMyJ1a AJIsT BBIYUCIICHUA MOAYJIIAA CHUJIbL
TPCHUA CKOJILKCHUA!

P'Tp:p-;‘ﬁ.r

1.13

Hedopmanuss Tena. Yopyrue u Heynpyrue gedopManuu. 3aKOH YIpyroi
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My - 1Mo
F=G -1 _2

R
Cuna TspxkecTd. YcKkopeHre cBOOOTHOIO MaICHUs.

dopmyna 1S BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3H MoBepxHocTH 3emun: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMuyeckast CKOpOCTb.
HesecoMocTs u neperpysku

1.15

Nmnynbe Tena — BeKTopHast pusnyueckasi BeIMUMHA.

p=mo
Nmnynbe cucrtemsl Ten. U3menenne ummnynbsca. Mmmnynbc cuibl

1.16

1.17

3aKOH COXpPAaHCHUSA UMITYyJIbCaA JIJIA SaMKHyTOI\/'I CUCTEMBEI TCII:
p=nyl; +m, Ly =const

PeakTuBHOE JBUKEHUE

Mexanunueckas pabora. @opmyia ajst BEIYHCICHHS Pa0OThI CHITBI:

A=Fscosa

Mexannueckass MOIITHOCTD:




nv=4
I

Kunernueckas u IMOTCHLHAJIbHAsA SHCPIUs. CDopMyHa JJIs1 BBIYMCIICHUA
KUHETHYSCKOM OHECPTHUHU:

.THUE
E. =——
1.18 2 . .
Teopema o kuHeTHdeckoi YHeprun. GopMyna AJsl BEIYUCICHHS MOTCHIIMATBEHOM
SHEPTHH TeJa, IOTHATOTO
HaJ 3emMiéil:
E,=m gh
Mexanudeckasi SHEpPIusi:
E=E,+E »
1.19 .
3aKOH COXpaHEHHs] MeXaHu4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHMYeCKOW SHEPTUU B OTCYTCTBHE cuJl TpeHus: E = const.
[IpeBpareHrie MeXxaHM4YECKON YHEPTUH MPH HAJTUUUU CUIIBI TPEHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Poraar. Moment cuisl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20 1 2
[NonBuxHbiii 1 HenoABHKHBIN O6510KU. KII/] mpocThIXx MexaHU3MOB,
n= Aﬂmma
‘%Tpﬁqe:ﬂﬂraﬁ
[laBienue TBEpIOTO TEIA.
dopmyna s BBIYUCICHUS JaBICHHS TBEPAOTO TEa:
p= F
5
1.21 JlaBnenue raza. ATMocepHOe TaBlieHUE.
l'unpocraTtuueckoe AaBieHNUE BHYTPH KUIKOCTH.
dopmyna s BBIYUCICHUS JABICHHS BHYTPH KHUJIKOCTH:
P=P+DPy,
1.22 3akoH [lackans. 'mapaBinyeckuii mpecc
3akon Apxumena. Dopmyna Uil ONpeneNeHUs] BHITATKUBAIOIICH CHIIBI,
JICUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ia3:
1.23 —
Fag =PEV
Ycnosue miaBanus tena. [naBanue cyoB U BO30yXOIUIaBaHUE
Mexanndyeckne KojeOaHusl. AMIUIMTYHa, TEpUOJ ¢ YacToTa KoJeOaHUH.
dopmyra, CBSI3BIBAIONIAS YACTOTY U IEPUOJ KOJICOAHMIA:
1.24
v = 1
T
1.25 MareMaTnueckuii M TNPYKUHHBIA MasTHUKW. [IpeBpallieHre SHEpruu TpH




KoJIe0aTeIbHOM JBHOXXCHUH

1.26

3aryxaromue konebanus. BeiHyX1eHHbIe KoeOanus. PezonaHc

1.27

Mexanuueckue BOJHBI. [Ipoj0bHBIC M IOTIEpEUHbIC BOJHBL J[JMHA BOJIHBI U
CKOPOCTb PAaCHpOCTPAHCHHUS BOJIHBIL:

A=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa TpaHULIE
IBYyX cpell. IHdpa3ByK U yIbTpa3ByK

1.29

Ipakmuyeckue pabomol

N3mepenne cpenHedl IUIOTHOCTH BEILECTBA; apXMMEIOBOM CHIIBL;, JKECTKOCTH
NPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paObOThl CHUJIBI TPEHUS, CUIIbI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka NpH JABWKEHMHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosa KoiedaHWd MaTeMaTH4eCKOro MasiTHMKA; YacTOThl U IEpHoja
KoJIeOaHUH MPY>KUHHOI'O MasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YNPYTOCTH TPH TOABEME Tpy3a C TMOMOIIBI HEMOJBMXHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH NPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
610Ka.

HccnenoBanue 3aBHCHUMOCTH apXHUMEJOBOM CHJIBI OT 00BbEMa MOTPYKEHHON
qaCTHu TCJaa U OT INIOTHOCTHU KHUJAKOCTH, HC3aBUCHUMOCTHU BLITaJIKI/IBaIOH_IeI\/JI CHIJIBI
OT MACCBI TeJa; CUJIbI TPEHUS CKOJIBKECHUS OT CHUJIbI HOPMAJIBHOI'O IABJICHUS U OT
pOJa MOBEPXHOCTH; CWIbI YIIPYTOCTH, BO3HHUKAIOIIEH B MPYXKHUHE, OT CTEICHU
nepopMannu MpYKUHBL; YCKOPEHUs] OpycKa OT yrjla HaKJIOHA HaIpaBIISIOLICH;
neprosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEpPHOAA
Kosie0aHUi NMPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPY>KUHBI;
UCCIIEZIOBAHUE HE3aBUCHUMOCTH Iepuoja KoieOaHWd HUTSAHOTO MasiTHUKAa OT

Macchl Tpy3a. [IpoBepka ycIioBHsI paBHOBECHS phluara

1.30

Qusuueckue A6neHus 6 npupode: TPUMEPbl JABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWINBBI W OTJIMBBL, ABWXKEHUE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTUBHOE JBUJKCHME JKUBBIX OPTAaHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOr0 JaBJCHUS HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCHIpUATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHHUC, ceriCMHYEeCKHe BOJIHBI, IYHAMH, 5XO0O

1.31

Texnuueckue ycmpoticmea: CUUIOMETD, NATYUKU TTOJOKCHHS, PACCTOSHHS W
YCKOpPEHUS, IWHAMOMETp, TMOAIIMIHUKYA, PaKeTbl, pblYar, TMOABMKHBIA U
HETIOJBYIKHBIM OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY,
COOOMIAIONINECsS COCYMbl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIMYECKHA TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACcOC, apeoMeTp, HXOJOT,




HCTIOJIb30BAHHUC YJIIBTPA3BYKaA B 6LITy N TCXHHUKC

2 TEIUIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSPHO-KMHETHYECKOH  TEOPHH  CTPOCHUS
2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSTHHM BEIEeCTBA.
Kpucrannuueckue u amopdusle Tena
29 JlBmwkeHne dactur BemecTBa. CBA3b CKOPOCTH JBIDKEHHS YacTUI[ C
' Temreparypoil. bpoyHoBckoe aBmxenue, 1uddysus
2.3 CMaunBaHue U KallWIISIPHBIC SBJICHUS
24 TemnnoBoe pacIMpeHHE U CKATHE
2.5 TennoBoe paBHOBecHE
26 Buytpennss sHeprus. PaGota u Temonepenada Kak CHocoObl HU3MEHEHHs
' BHYTPEHHEHN dHEPrUun
2.7 Buapl Terionepeaaun: TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3TyYCHUE
HarpeBanne wu oxnaxaenue ten. KommdecTBO — TemnoTel.  YaenbHas
28 TEIIOEMKOCTD:
O=cm(t, )
3aKOH COXpaHEHHs PHEPrUu B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIUIOBOIO
2.9 OanaHca:
O +0, +..=0
Hcnapenne u kxoHjeHcauus. V3mMeHeHue BHYTpeHHEW 5HepruM B Ipolecce
2.10 ucnapeHuss W KoHJeHcauud. Kumenue KuakocTu. VYaenpHas —TeIuioTa
napoo6pasoBanus: L = Q/m
211 BnaxxnocTts Bo3myxa
[InaBnenne wu Kpucrasumsanus. II3MeHeHHe BHYTPEHHEHW OJHEpPruM IpH
TUTABJICHUH U KPUCTAJUTM3ALMU. Y IeNIbHAs TEIUIOTa TUIaBICHHS:
2.12 0
"
213 BHyTpeHHss sHeprus CropaHus TOIUIMBA. Y JesIbHAs TEII0Ta CrOpaHys TOIUIMBA:
| q=0Q/m
2.14 [Ipunuuns! pabotsl TerioBbix Asurareneii. KI1J] remiosoro asurarens
Ipakmuueckue pabomul
215 N3mepenue ynenpbHOM TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBA

TEIUIOTBI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCUPOBAHHOMN

MacCCbl, B KOTOPYIO OIIYHICH HaI‘peTBIfI OUINHAP, KOJUYCCTBA TCIUIOTHI,




OTAAHHOTO Harp€TbhiM HHUJIMHAPOM, IIOCJIC OIIYCKaHHA €ro B BOAY KOMHAaTHOH
TEMIICPATYPHI, OTHOCHUTEJIBHON BIIAXKHOCTH BO31yXa, y,[[CJ'IBHOfI TCIIJIOThI
IU1aBJICHUA  JIbJA. I/ICCJ'IG,I[OBaHI/IC HU3MCHCHHUA TEMIIEpATypbl BOJABI IIpHU
Pa3IMYHBIX YCJIOBHAX; SBJICHUIA TemiooOMeHa npu CMEIIMBAaHUU XOJ'IO,Z[HOfI u

ropsiueit BOJbI; IpoIlecca HCIapeHust

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSIKCHHUC W KAIIUJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJIC, KPUCTAIUIBI B Tpupoje, uzinydeHue CoiHIa, 3amep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea. KalWLIAPbl, TPUMEPBl HCIIOJIb30BAaHHUS KPHCTAILIOB,

217 KHUJKOCTHBIM TEPMOMETp, JaTYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHHUS

' JOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOMHA, ABHraTelb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMAI'HUTHBIE SIBJIEHUSA

3.1 DnekTpuzanus Tei. [[Ba BUa 37€KTPUIECKUX 3apsI0B

3.2 BsaumopericTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUS IEKTPHUECKOTO 3apsiia

34 Onextpuueckoe mnosie. Hanpsok€HHOCT  anekTpuuyeckoro mois. [IpuHuumn

' CYIEPIIO3UIIMH DIICKTPUYCSCKUX TIOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snekrpuueckux 3apsaoB. JleicTBUE JIIGKTPHUYECKOTO TIOJI Ha
' ANIEKTPUUECKUE 3apsiabl. [[pOBOHUKN M TUICKTPUKA
[TocTosiHHBIN AIEKTPUYECKHUI TOK. J{eMcTBUS 3nekTprudeckoro Toka. Cuia Toka.
3.6 Hanpspxenue.
I=q/t,U=A/q
37 DJEeKTpUUECKOe COMPOTUBICHUE. Y IebHOE dIIEKTPUIECKOE CONPOTHUBIICHHUE:
' R =pl/S

3.8 3akon Oma Juis1 ydacTka anextpudeckoi nemu: | = U/R
IlocnenoBarenbHOE cOeAMHEHNE TPOBOTHUK
I, =1, U=U,+U,: R=R, +R,

3.9 [NapannenbHoe coeTMHEHNE TIPOBOAHUKOB PABHOTO COTIPOTHBIICHUS:

U=U;:1=1+1,; RZ%.
CMernranHbIe COEMHEHUS TIPOBOTHUKOB
3.10 Pa6ora u moutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul




3akoH J[>oyns — Jlenua:

3.11 5
Q=I"-R-t
312 OneiT Dpcrega. MarHuTHOE TMOJIE MPSMOTO TPOBOJHHMKA C TOKOM. JInHUM
' MarHUTHOW MHYKIIUU
313 MarHuTHOE TIOJI€ TIOCTOSHHOI'O MarHuTta. B3auMoJeiicTBHE MOCTOSIHHBIX
' MarHuTOB
3.14 JleficTBHEe MarHUTHOTO TTIOJIsI HA MPOBOJHHUK C TOKOM
3.15 Omneitel @apazes. SBneHue dneKTpoMarunTHON HHAYKIMH. [IpaBmio Jlenma
Ipaxmuyeckue pabomwl
N3mepenne  3IMEKTPUYECKOTO  COTPOTHBICHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPHUUYECKOTO TOKA; pabOTHI 3JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, BO3HHKAIOMIETO B IMPOBOIHHUKE
316 (pe3uCTOPBI, JTAMITOUKA), OT HANPSHKEHHS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
' COMPOTHUBIIEHUS OT JUITMHBI MPOBOIHUKA, TUIOIIAIN €r0 MOMEePEYHOr0 CEUSHUs U
yIIeTBHOTO COMPOTHBIICHUS.
[IpoBepka npaBuiIa IS AJIEKTPUUSCKOTO HAMPSDKEHUS MPH TOCIIE0BATEIIEHOM
COCIMHCHUU TPOBOJHHUKOB; TMpaBWJIa Uil CHJIBI DJIEKTPUYECKOTO TOKa TpPHU
napasuieIbHOM COSTUHCHUN TIPOBOIHHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue se6neHUs 6 nNpupode: SICKTPUUECKUE SIBICHHS B aTMocdepe,
3.17 3JICKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO TTOJIS JIJIS J)KU3HH Ha 3eMJle, MOJISIPHOS CHSHUC
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPTrUH,  OJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AJIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTEITH, DJICKTPOMATHUT, 3JCKTPOJBUTATEh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKaa 371eKTpOMarHUTHBIX BOJH
3.20 JlygeBas Mmojienb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox myuedr B nuH3e. DOKycHOE paccTosHHE JUH3BI. OnTUYecKas cuia
' aunsel: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. OnTudecKue TpudopsI




Ipaxmuueckue pabomuol
N3mepenue ontudeckoil cuibl coOuparomiei JUH3bI; (OKYCHOTO pPacCTOSHUS
coOuparomieif JauH3BI (MO CBOMCTBY paBeHCTBa pa3MepoB IMpeaMeTra U

M300pakKeHus, KOorja MpPeaMeT PacIoioXeH B JBOWHOM (PoKyce), mokasarens

3.26 MIPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300pakeHUs, TIOIYISHHOTO € TIOMOIIBIO COOMpArOIIEH
JMUH3BI, HM3MEHEHUS (OKYCHOTO pAcCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH YIJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIjla MaJcHUs Ha TPaHUIEe
«BO3YX — CTEKIIO»
3.7 Qusuueckue ssenenus 6 npupoode: 3atmeHuss ConHua u JlyHsl, 1BeTta Ted,
' OIITUYECKHUE SIBJIECHUS B atMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToamnmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE ABJIEHUA
41 PannoaktuBHOCTH. Anb(da-, Oera-, ramma-u3nyudenus. Peakuuu anpda-u Oera-
' pacmana
4.2 OmnebiTel Pesepdopaa nmo paccesnuto anspa-yactuu. [lnanerapaas moaens atoma
4.3 CocraB atroMHoTO sigpa. M3otomnst
4.4 [lepuox momypacmana aTOMHBIX SiAEp
4.5 Snepubie peakuu. 3aKOHbI COXPAHEHUS 3apSAI0BOTO U MAaCCOBOT'O YHCET
Qusuyeckue sAGNeHUs 6 nNpupode. €CTECTBEHHBIH paTuOaKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy9H, pPaJUOAKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB,
JeiCTBUE pPaJIMOAKTHBHBIX U3TYyYECHUI HA OPTaHU3M YeJIOBeKa
47 Texnuueckue ycmpoucmea: CUEKTPOCKON, MHIUBHYaJIbHBIN T03UMETp, Kamepa

BuiibcoHa, sinepHast sHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o O®usuka: 7-# kjacc: 0a30BBIM YpOBEHb: Y4YEOHMK; 3-€ W3JaHUE,
nepepadoranHoe Ileppiikun M.M., MBanoB A.M. AxunoHepHoe 0OLIECTBO
«M3parensctBo «lIpocBemenue»

+ dusuka: 8-if kiacc: 0a30BBIM YpPOBEHb: Y4EOHUK; 3-€ U3JIaHUE,
nepepaborannoe llepoimkun .M., MBanoB A.M. AxkiuoHepHoe OOIIECTBO
«M3parenscTBO «IIpocBereHne»

* ®usuka: 9-ii kiacc: 0a30BbIM YpOBEHb: Y4eOHHK; 3-€ U3JIaHUE,
nepepaborannoe Ileppiikua W.M., I'yrhuk E.M., WBanoB A.W. u np.

AxnmonepHoe oburectBo «M3marenscTBo «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

®dunonosuu H.B. Meroanueckoe nocooue k yueoOnuky A.B.Ilepoimkuna
®dusnka 7 Kiacc

YepnukoBa O.A, I'mapgenkoBa C.H., Kyapssues B.B. Meroauueckoe
nocoobue k yueOHuky W.M.Ilepwpimikuna, A.M.MBanoBa ®usuka & kKiacc
Uepnukona O.A, I'magenkoBa C.H., Kynpsasues B.B.

Meroanueckoe mocobue k yuebuuky W.M.Ileppimkuna, E.M.I'yTHuHK,
A.M.MBanoBa, M.A.ITuTpoBoii ®u3zuka 9 knacc

®dwusuka. Pabouas Terpans. 7 kiace

®dwusuka. Pabouas Terpaas. 8 kiace

duznka. Pabouas Terpaas. 9 kiacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI
CETU UHTEPHET

bubmnoreka LOK https://m.edsoo.ru/ff0a3f82
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