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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs
COCTaBJIEHA HAa OCHOBE IOJOXKEHHN M TpeOOBaHMH K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonaBanusi yaeoHoro npeamera «Dusmkay.

ConepkaHue MporpaMMbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHONH TPAMOTHOCTH OOYYaIOIIMXCS W OPraHU3alldI0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METaINlpeIMETHBIM pe3yjIbTaTaM 00yUYEHHs, a TaKKe
MEXMPEIMETHBIE CBSA3M E€CTECTBEHHOHAYUHBIX Y4YEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

[Iporpamma 1o gu3rke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
o rojgam oOyueHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIeI0BaTEbHOCTD
U3YyYEHUsI TEM, OCHOBAHHYIO Ha JIOTUKE DPAa3BUTHUS NMPEIMETHOTO COJAEP)KaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Tporpamma no ¢usuke pa3paboTaHa C ILEJIbI0 OKa3aHWUsS METOANYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUH pabovell mporpaMMbl IO y4eOHOMY MPEAMETY.

®du3zrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHbBIX YU4€OHBIX
PEIMETOB, IOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SABJICHUIA,
M3y4aeMbIX XUMHEH, OUOJIorue, acTpoHOMUEH U puznueckoi reorpadureii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBJsieT Haubosee siICHbIe
00pa3ipbl MPUMEHEHHsI HAYYHOI'0 METO/a MO3HaHHUA, TO €CTh Croco0a MoIydeHHs
JIOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydenne ¢Qu3ukun Ha 0a30BOM ypOBHE MpEAIOJaracT OBJIaJICHHE
CIEIYIONIMMU KOMIETEHTHOCTAMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOT O UCCIIETOBAHNUS;

e UHTEPIPETUPOBATh  JIaHHbIE M UCHOJb30BaThb  HAay4HbIE
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJIOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opraHusauusax Poccuiickoit ®enepaiuu, peamu3yroumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPaMMbl, YTBEPXKAEHHOMW pelIeHUuEM



Konnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHUE HUX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMuUpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHUsI OCHOB
CTpOEHUsI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4.:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJTFOYasi HHPOPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKHU, aHAIHA3 H
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HaKOMCTBO €O chepamu npodeccuoHanbHOM 1eITEIbHOCTH, CBA3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOLIETrO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeelO).

[Ipennaraemslii B nmporpamme no (pusuke nepedyeHb J1ad0opaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHIATEeNIbHBIN XapaKTep, yIUTeNb J1el1aeT BIOOP MPOBEACHHUS



1a00paToOpHBIX pPabOT U OMNBITOB C YUYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIHUCKa JKCIEPUMEHTAIBHBIX 3a/JIaHHM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.



COJEPXXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u eé pojib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®u3nka — Hayka o mpupone. SBneHus npuponsl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEMIIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenuuuHbl. M3Mmepenue Qusnyeckux BenuyuH. Duznyueckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTeMa €IMHULL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH U3YYalOT MPUPOAY.
EcrecTBeHHOHAY4YHBIM METOJ] MO3HAHUSA: HAOJIIOJEHUE, MOCTAHOBKA HAY4YHOI'O
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, OObSICHEHHE
HabmoaemMoro siBneHus. Onucanue PU3NIECKUX SBJICHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIE

SIBJICHHSL.
2. Dusnueckue NpuOOpsl U MpoLEeaypa MPSIMbIX U3MEPEHUN aHAJIIOIOBBIM H
UM (ppPOBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
OnpeneneHue HeHbl JENCHUs KAl K3MEPUTEIBHOTO MpUudopa.
N3mepenne paccTosHUM.
N3mepenne 00bEMa KUIKOCTH U TBEPIIOTO TENA.
Ornpenenenue pa3MepoB MAJIBIX TEN.
N3mepenue teMmeparypel HpU IOMOIIM KUIAKOCTHOIO TEPMOMETpa MU
JlaTYMKa TEMIIEPATYPHI.
6. IIpoBenenue mccienoBaHMs IO NMPOBEPKE T'MIIOTE3bI: NAIBHOCTH IMOJETA
niapvKa, MylmeHHOro rOpU30HTAIILHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
IyCKa.

Pa3znen 2. [lepBoHavanbHbIEe CBeIeHUSI O CTPOEHNH BelllecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenune yactur BemectBa. CBs3b CKOPOCTH JBWUKEHHS YacTHL C
temnepatypoil. bpoyHoBckoe nBmxenue, auddysus. BzaumoneicTBue yacTHIl
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHUE I'a30B, JKUJIKOCTEH M TBEPABIX
(KpUCTAJUIMUECKUX) Te. B3auMOCBsI3b MEXIy CBONCTBAaMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbhIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaOmionenue OpOyHOBCKOTO JBUKEHHUS.
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2. Habmoaenue nuddys3umn.
3. HaGmonenue  siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OneHka JauUaMeTpa aroMa METOAOM psAaoB  (C  HMCHOJb30BAaHUEM

dbotorpaduii).

2. OmbITHI O HAOJIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO ACHCTBUSI CHUIJT MOJIEKYJIIPHOTO MPUTSIAKEHUSI.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexannueckoe JBIKEHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmonencTBue Ten Kak MPUYMHA
W3MEHEHHSI CKOPOCTHU [IBMDKEHUsI Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.

Cuiia Kak XapakTepUCTUKa B3auMoJiecTBUs Tel. Cujla ynpyrocTd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. CHita TSDKECTH Ha Ipyrux mraHerax. Bec tena. Hesecomocts. Croxenne
CWJI, HAMPABJICHHBIX MO OAHOM mpsimMoil. PaBHOoaelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUS U TPeHHE MOKOos. TpeHue B MpUpoJIe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKkoro JBUKEHUS Tea.

N3mepeHune CKopocTu MPSIMOIMHEHHOTO IBUKEHUS.
HaGmronenue siBjeHsST MHEPIIHH.

HaGmronenrie u3mMeHeHrs CKOPOCTHU MPH B3aUMOJICHCTBUU TEJ.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEIL.
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CrnoxeHue cuj, HapaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopusie padbomul u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JIBHJKEHHUS (IIApHKa B KUIAKOCTH,
MOJIEJH DJEKTPUYECKOT0 aBTOMOOWIISI U TaK Jlajiee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIBKEHHS OpycKa WM LIapuKa I10
HAKJIOHHOM TIIOCKOCTH.

3. OmnpezeneHre MIOTHOCTH TBEPAOIO TEA.

4. OmnbIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
IPYXUHBI OT TPUJIOKEHHON CUJIBIL.

5. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
Beca Teja U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenune. CriocoObl yMEHBIICHHS U YBEIUUYEHHUS JaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. IIneBmatmueckue
MaluHbl. 3aBUCUMOCTh JAaBJICHUS >KUJIKOCTH OT DIyOuHBI. [‘mapocTaTudyeckuid
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emiu. OmnbiT Toppuderun. U3Mmepenue aTtMocepHOro
JaBJieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHUs KUJIKOCTHIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTH BBITAJIKMBAIONICH CUITBI OT 00bEMA MOTPYKEHHON YaCTH Tela

Y IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VY ciioBue miiaBaHus TEN: MJIaBaHUE WK MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

COOTHOIIEHUS TIJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKUBAIONICH CUJIbI, JACHCTBYIOIIEHM Ha  TeENo,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl TEJa.

4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIONIECH  CHJIBI,
JeWCTBYIOIICH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH TeJa U OT TJIOTHOCTH KHUJIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKH W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecHs ppryara. [I[pumMeHeHure mpaBuiia paBHOBECHsI pbldara K 0JI0Ky. «30710Toe



npaBuio» mexanuku. KIIJ] nmpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXaHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. Ompenenenue padOTHI CUIIBI TPEHHUS PHU PABHOMEPHOM JIBIXKCHHUH TEJIa 110

TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM PaBHOBECHS pblUuara.
3. Msmepenne KIIJ] HaKIOHHON IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Paszaeu 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BeniecTBa. Macca u pa3Mepsl aTOMOB U MOJEKyd. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XKUIKOIO M Ta3000pa3HOTO COCTOSHUN BeEIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKONH TEOPHUH.
CmaunBaHMe U KalWJUIApHBIE siBIeHUs. TernaoBoe pacliMpeHre U cKaTue.

Temneparypa. CBsA3b TeMmIeparypbl CO CKOpPOCTBIO TEIJIOBOIO JBHKECHHUS
yactull. BHyrpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEpruu:
TEeIuIonepeaaya v copepiieHue padoTsl. Busbl Temonepeaayun: TEMIONPOBOAHOCTD,
KOHBEKLUS, U3ITy4YEHHUE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TEIIOBOro Oananca. IlmaBienwe u
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJenbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenue. YpaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y AeNIbHAS TEIJIOTAa CrOPAHUSL.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TerioBble IBUTaTeNy U 3alIUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIICHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaOmionenune OpOyHOBCKOTO ABMXKECHHUSL.



Ha6monenne nuddysun.

HaGmronenue siBieHni cMauuBaHUs U KaMWUTSIPHBIX SBJICHU.
HaGmoenne TenioBoro paciimpeHust Tell.

W3meHeHue naBlieHUs ra3a Mpu W3MEHEHWH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUU.

[IpaBuia u3MepeHus: TeEMIEPaTyphl.
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Bunbl Termonepenaumn.

OxJaxkieHue Mpu COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiieHnr paboThl BHEIIHUMU CHUJIAMHU.
10. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaGmtoneHre KUMeHwus..
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12. Ha0mtoieHre mocTosHCTBA TeMIepaTyphl MPH MJIaBICHUU.

13. Mojenu TeIrIoBbIX JABUTATEIEH.

Jlabopamopuuvie pabomul u onvimel.

1. OmbITHI 10 OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OmnbITHI O BBIPAIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHUs Ta30B, KUJIKOCTEH H

TBEPABIX TEIL.
OnpeneneHue 1aBieHUs BO3AyXa B OAJIJIOHE IITTPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro

00BbEMa U HArpeBaHUs WM OXJIAXKICHHUS.

6. [IpoBepka rumoTe3sbl TMHEHHONW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHl.
7. HaGmonenue wu3MeHEHUs BHYTpPEHHEH OJHEpPruM Tejda B PeE3yibTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

8. HccnenoBanue sBJIEHHS TEIJIOOOMEHAa NpPU CMEIIMBAHUM XOJIOJHOW U

ropsiuer BOJBI.

9. OmpezneneHre KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  IIpH

TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.

10. OnpesenieHue yeabHON TEMIOEMKOCTH BEIECTBA.

11. MccnemoBanue mpouecca UCapeHus.

12. OnpeneneHrne OTHOCUTEIBHON BJIAXKHOCTH BO3AYyXa.

13. OnpeneneHne yAeapHON TENIOTHI IIJIaBJICHHUS JIbJA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanus Ten. [[Ba poma 3neKTpuyecKux 3apsanoB. BiammonencrBue
3apsoKeHHBIX Teln. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
3apSKEHHBIX TEJ OT BETMYMHBI 3apsAJI0OB U PACCTOSHUS MEX]Y TE€JIaMU).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYNEPIIO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUUYECKOTO 3apsiia.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. J[eWCTBUSL SJIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
CornpoTuBiieHHE MPOBOJHUKA. Y EIbHOE CONMPOTHBIICHUE BellecTBa. 3akoH Oma
U1t yuacTtka uend. [TocnenoBarenbHoe U apauielIbHOE COSIMHEHUE TP OBOAHUKOB.

PaGota u MOIIHOCTH OdJEKTpUYECKOro Toka. 3akoH JDxoymsa—JIeHia.
DNeKTpUYECKre TIENU U MOTPEOUTENH dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHL. B3auMoeicTBHE MOCTOSHHBIX MAarHUTOB. MarHUTHOE
nosie. MaroutHoe mosie 3eMJIM M €ro 3HauyeHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE TOJIE 3JIEKTPUYECKOrO TOKa. [IpuMeHeHne 31eKTpOMarHiuToB
B TEXHUKE. J[efiCTBME MAarHUTHOT'O MOJIsl HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEh
MOCTOSIHHOTO  TOKa. Vcmosib3oBaHHWE  3JEKTpOABUTATENIEd B TEXHHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABnenue snekrpoMarauTHOM uHAyKuMu. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. CniocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIIIEMbIX UCTOYHUKAX SHEPIHUU.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.
JIBa poja 3JIEKTPUUECKUX 3apsJIOB U B3aUMOJICUCTBUE 3apsHKEHHBIX TEJl.
Y CTpOUCTBO U JIEUCTBUE 3JIEKTPOCKOIA.
DJIEKTpOCTaTUYECKask NHIAYKIIMS.
3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsiIOB.
[IpoBOAHUKH U JUIIEKTPUKH.
MopennpoBaHue CUIOBBIX TUHUN 3JIEKTPUUECKOTO TOJIS.
HcTouHMKHN TOCTOSTHHOTO TOKA.
JIernCcTBUS SIEKTPUUYECKOr0 TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
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. ["a30BbIi1 pa3psn.

. I3MepeHune criibl TOKa aMIIEPMETPOM.

. I3sMepenune 3eKTpUYeCcKoro HanpsiKEHUsI BOJIbTMETPOM.
. Peocrar u Mmarazus conpoTHUBIICHHUM.

. B3aumojielicTBre MOCTOSHHBIX MarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXKHOCTH Pa3JACJICHUSA IMOJIIOCOB MArH1Ta.
. MOI[GJIPIpOBaHI/Ie MarHUTHBIX I10JIEH MOCTOSHHBIX MarHUTOB.

[EEN
\l



18
19
20
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23
24
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. OnbIT Opcrena.

. MarauTHoe€ moJjie Toka. DJIEKTPOMarHur.

. JIeficTBHE€ MarHUTHOTO MOJIsI HA MTPOBOAHUK C TOKOM.

. DJEKTPOJABUTATED MOCTOSHHOTO TOKA.

. UccnenoBanue sIBIICHUA 3JIEKTPOMAarHUTHON MHIYKIMH.

. OnbiTel @apajes.

. 3aBUCHMOCTh HaIlpaBJICHUsI HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

. DJEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmuovie pabomel u onvimel.

1.

o g pr w

10.
11.

12.

13.

14,

15.

16.
17.

18

OnbITel MO HAOMIONCHUIO HJICKTPU3ALMU Tel MHAYKIHEH U mOpu
CONPUKOCHOBEHHH.

HccnenoBaHne ACUCTBUSL BIEKTPUYECKOTO TMOJ HA MPOBOJHHUKUA U
JIADJICKTPUKHU.

COopka u nmpoBepka padOThI AIEKTPUUECKON e MOCTOSTHHOTO TOKA.
N3mepenne u perynmpoBaHUe CUIIbI TOKA.

N3mepenne u peryimpoBaHUe HANIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIKE 3aBUCHUMOCTD AIEKTPUYECKOT O
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOWAIA TOMEPEYHOr O
CEUYECHHS U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHUS HANOPSHKEHUM IIPU ITOCIEA0BATEIHHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CWIbl TOKA IPU NApaUIEIbHOM COEAWHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OrnpeneneHre MOIIMHOCTH  3JIGKTPUUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4E€pe3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenne KII/ narpesarens.

HccnenoBanne MarHuTHOTO B3aMMOICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJISl TOCTOSTHHBIX MarHUTOB MPU UX 00bETUHEHUN
Y pa3JeicHUN.

HccnenoBanne 1eMCTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIIKHA C TOKOM U MAarHUTa OT CUJIbI TOKA M HAITPABJIEHUS TOKA B KATYIIIKE.
. I3ydeHune neicTBusi MAarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM.



19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KIIJ] anekTpoaBUraTeIbHONM YCTaHOBKH.

21.OnbITBl TIO  KCCJEAOBAHUIO SIBJICHUSA AJICKTPOMArHUTHOM WHIYKLIHU:
HCCJICIOBAaHUE W3MEHEHUU 3HAYEHUs] W HANPABJICHUS HHAYKIIMOHHOIO

TOKa.
9 KIIACC

Pa3znen 8. Mexannueckue siBJICHHS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXAHUYECKOrO JIBUKCHHS. PaBHOMEpHOE NPSIMOJIUHEIHOE
nBxxeHne. HepaBHoMepHoe npsMoiinHeiHoe aBuxeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOEe mpsiMonuHeHOe aBuxkeHHe. (CBoOOAHOE
nagenue. Onsitel ['anuies.

PaBHOMepHOE NBIKEHHE TO OKpYXHOCTH. Ilepuog u uactora oOpaiieHus.
JIuHeiHasa u yriaoBas CKOpOCTU. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

Ilepsolii 3axk0H HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HproToHa.
[IpyHIMT CyNIEpIIO3UIUHN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHHUS TTOKOsI, APYTUE BUABI TPEHUS.

Cuyia TSKECTH M 3aKOH BCEMHPHOIO TSATOTCHUS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. J[Bukenue miuaner BOkpyr Connna. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepuanbHOU TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TENA C 3aKPEILNIEHHON OChIO BpameHuss. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynese Tena. M3Menenue ummnynbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa Cuil TSKECTH, YHNPYroCTH,
Tperus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTUs Tena, MOAHITOrO HaJ
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHAast SHEPTUsl CHKATOU NMPYKUHBIL. KuHeTnueckas
sHeprus. TeopeMa 0 KMHETHYECKOW HHEPIHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIrUH.

Hemoncmpayuu.

1. HaOmroneHue MeXaHUYECKOro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ

OTCU€Ta.
2. CpaBHeHHME MyTE€W W TPACKTOPHUI JBHXKEHHUSI OJIHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. M3mepeHne CKOPOCTH U YCKOPEHHUS MPAMOJIMHEWNHOTO JBHKECHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO IBUKECHMUSI.

5. HaGmronenue ABUKEHUS TENa MO OKPYKHOCTH.



6. HaOmroneHue MexaHMUeCKUX SBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» rnpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS T€Jla OT MAacChl T€Jla U JCHCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmronenre paBeHCTBa CUJT TIPU B3aUMOJICHCTBUU TEJL.

9. M3meHeHue Beca Tesa MpyU YCKOPEHHOM JIBUKECHUU.

10. Ilepenaya nmnynbca npy B3aMMOACHCTBUAU TEI.

11. [IpeoOGpa3oBanus SHEPTUH MPU B3AUMOJICHCTBUH TEJl.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHHe UMITYJIbCa MpU aOCOTIOTHO YIIPYTroM B3aUMOIEHCTBUU.

14. HaOmoieHne peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MEXaHUYECKON IHEPrUuu MpH CBOOOIHOM MaJICHUU.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUH MPU JBUKEHUHU TeJa MO JEUCTBUEM
MPY>KUHBIL.

Jlabopamopmuusie pabomul u onvimel.

1. KoHcTpynpoBaHue Tpakra IJisi pa3roHa W JAJIbHEWINEr0 PaBHOMEPHOIO
JIBH>KCHUS [IAPUKA WA TEIEHKKH.

2. OnpeneneHue cpeaHed CKOPOCTH CKOJbXEHUS Opycka WM JIBHXKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

3. OmpenenieHHE YCKOPEHUsS TeNa NPU PAaBHOYCKOPEHHOM JIBHKEHUH IIO
HAKJIOHHOM TIJIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauaJIbHOW CKOPOCTH.

5. IIpoBepka rumore3bl: €cilud MPH PABHOYCKOPEHHOM JABI)KEHUH 0e3
Ha4yaJbHOM CKOPOCTH IIyTHM OTHOCSTCSA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HMccnenoBanme 3aBHCUMOCTH CHJIBI TPEHMS CKOJIBKEHMS OT CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

7. Ompenenenue koduImeHTa TpeHNU CKOJBKEHU.

Onpenenenue KECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThI CUITBI TPEHUS IIPU PABHOMEPHOM JIBHKEHU U TeJIa T10
TOPU30HTAIIBHON MTOBEPXHOCTH.

10. Onpenenenue pabOTBl CHIJIBI  YIIPYrOCTH MpH TOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOABMYKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS YHEPTIUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.



KonebatenpHnoe nuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMI: MTepro,
4acToTa, aMILUIUTyJa. MaTtemMaTudecKuii U NMpy>KUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIruu MpH KoaeOaTeIbHOM JIBUKEHUU.

3aTyxawmue  KojeOaHusl. BeinyxaeHHble  kosieOaHMS. Pe3oHnaHc.
Mexannueckue BoJiHBL. (CBOWMCTBAa MeXaHMYeCKUMX BOJH. [IpomonbHble U
MONEPEYHbIC BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ PacnpOCTPaHCHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicOTa TOHA. OTpakeHue 3Byka. MHppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenuwe Kkoisie0aHMii Tel 10N AEUCTBUEM CHUJIBI TSDKECTH W CHJIBI
YOPYTrOCTH.

Hab6mtonenue koneGanuii Tpy3a Ha HUTH U Ha MPY>KUHE.
HaGmronenrie BIHYXK/ICHHBIX KOJIEOAHUI U PE30HAHCA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HAa MOJCIIHN).
Hab6mtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o oA W

. AKyCTHUYECKHI pPE30HAHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpepeneHue YacTOThl W NepHoja KoIeOaHWd MaTeMaThuyecKoro
MasITHUKA.

2. OnpenenieHue YacTOTHI U Tlepuoia KoieOaHuil mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpUO/Ia KOJCOAHHI MOJBEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEPUOJA KOJICOAHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH NEpHOJA KOJeOAHUU Tpy3a, MOJBELIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbITBL, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUojia  KojeOaHui
MPY’KUHHOTO MasATHUKA OT MACCHI IPy3a U )KECTKOCTU MPYKUHBI.

7. V3amepenne yckopeHusi CBOOOTHOTO MaICHUSI.

Pazgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE  MOJIE.  DJIEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa

ajeKTpoMarHuTHbIX BodH. Illkana »nexkTpoMarHUTHBIX BOJH. Mcnonn3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBS3H.

DJiekTpomMariutHas npuponaa cera. CkopocTh cBera. BoiHOBBIE CBOMCTBA

CBETa.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOKCTBA CBETA.



Jlabopamopusie padbomul u onvimel.
1. U3ydyeHue CBOWMCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble IBJICHHUS.
JlyueBas MOJIEITb CBETa. HUcrounuku CBeTA. [TpsimonuHeNHOE

pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue csera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH MperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OoTpaxeHHe cBeTa. lcnonb3oBaHKME MOJHOIO BHYTPEHHETO OTPAXEHHsS B
ONTHUYECKUX CBETOBOJAX.

Jlnnza. Xop mydeit B mua3ze. OnTudeckas cucrema (oToarapara, MUKPOCKOTa
u teneckona. ['na3 kak ontuyeckas cucreMa. biam3opykocTs U JanbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnbitel HeloTona. Crioxenue
CIIEKTPAJIbHBIX [[BETOB. /ncnepcns ceera.

Hemoncmpayuu.

[IpsamonrHErHOE pacIpOCTPAHEHHUE CBETA.

OtpaxeHue cpera.

[Tomyuenune u300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyeckuii CBETOBO/I.

Xoa nydeid B cOOMparoleil TUH3E.

XoJ1 Iydel B pacCEUBAIOLLIEU JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTMH3.

[Tpunun geiictBus oToarnapara, MUKPOCKONA U TEIECKOMA.
10. Mopens rnasa.

11. Paznoxxenue 6enoro cBera B CEKTP.

12. [Tomyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HbBIX LIBETOB.
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Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMMOCTH yrja OTPa)KEHHsS CBETOBOTO Jiydya OT yIJia
MaJICHuUs.

2. MBydyenue xapakTepuCTUK U300paxKeHUs MPEeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT YIJia
MaJICHUs HA TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonyyenue n300pa>keHUI € TOMOIIbIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenue GOKYCHOIO PaCCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIiei
JIMH3BL.
OnbITHI IO Pa3JI0KEHUIO OEIIOro CBETa B CHEKTP.

7. ONBITBI TIO BOCHPHUATHIO I[BETA MPEAMETOB MPHU WX HAOIIOJCHUHM dYepe3
I[BETOBBIE (DUIIHTPHI.



Pa3znen 12. KBanToBble siBJIeHNA.

OmnbiTel Pe3epdopna u mimanerapHas Mozaenb aroma. Mozaens aroma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHocTh. Anbda, OeTa- U ramma-uszinydeHus. CTpoeHue aToMHOIro
anpa. HykimonHas wMopens aromHoro sapa. MWzorombel.  PannoakTuBHBIE
npespaienus. [lepron mosypacmnaga aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsJ0BOrO M MacCOBOTO YMCEIL.
DOHeprusi CBsI3M aTOMHBIX sijep. CBsi3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sueprun ConHna u 3BE371.

SlnepHas osHepretuka. JleMCTBUS paguOAaKTUBHBIX W3Jy4EHUHW Ha JKUBBIC
OpPraHHU3MBI.

Hemoncmpayuu.

CnexTpel U3Ty4EHHS U MOTJIOMICHUS.

CreKTpbl pa3IMYHbIX Fa30B.

Cnektp Bogopoaa.

Hab6mtonenue TpekoB B kamepe BuiibcoHa.

Pabota cuérunka HOHU3UPYIOIIKX U3TY4YECHUN.

Peructpanus n3nydeHus: IpUPOIHBIX MUHEPAIOB U TPOJYKTOB.

Jlabopamopuosie pabomel u onvimeol.

1. HaOmtoneHue CIJIONIHBIX U IJMHEWUYAThIX CIIEKTPOB U3TYyUECHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHHE HHEPrUU YACTULBI MO TOPMO3ZHOMY

nytu (o gororpadusim).

3. M3mepenue pannoakTUBHOTO (QoOHA.

IToBTOpPUTEILHO-0000IAO NI MOIYJIb.

[ToBTOpUTETHLHO-00001IAIONTNIT MOy b MIPEIHA3HAYEH IJIsl CUCTEMAaTHU3alun
1 00001IEeHUsI TPEIMETHOTO COJIEP’KaHUS U ONBITA AESATEIbHOCTU, TPUOOPETEHHOTO
IpU HU3yYEHUH BCEro Kypca (U3HMKH, a TaKKe Ui MOATOTOBKU K OCHOBHOMY
rOCYIapCTBEHHOMY JK3aMEHY MO (u3uke st 00yJaronuxcsi, BHIOPABIINX 3TOT
y4eOHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOTO MOAYJS PEANU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JIESITEbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METaIllPpEIMETHBIX  IUIAHUPYEMBIX  PE3YyNbTaToB  00ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOAOB HCCIEIOBAHMS
SBJICHUM TPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBSCHATH (HU3HUECKUE
ABJICHUS, TPUMEHSS TOJNyYEHHbIE 3HaHWS, pelarb 3aJadyd, B TOM YHCIIE
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KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.
[TpuHIMNIMATBHO €SI TEILHOCTHBIN XapaKkTep JAHHOTO pa3Jiesia peaanu3yeTcs 3a
CYET TOr0, YTO OOYYAIOIIUECS BHITIONHSIIOT 3aaHusl, B KOTOPBIX UM TpeJjiaraeTcs:



Ha OCHOBE IIOJYYEHHBIX 3HAHUM PACIIO3HABATH M HAYYHO OOBACHATH
(u3nyeckue sIBICHUS B OKPYKAIOIIEeH MPUPOJIe U IOBCETHEBHOM JKU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YUCIIe U1l IPOBEPKU TMITOTE3 U TIOJIyYEHUsI TEOPETUYECKHUX BBIBOIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTUXKEHUM COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO O6p&30BaHI/IH HaIIpaBJICHO

Ha JIOCTUKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: pU3MKu Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuatomierocs: OynyT cOpMUPOBaHBI CIEAYIONMIUE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nyecKoil HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX -(DU3HKOB;

2) rpaskIaHCKOro0 1 JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXAEHUH OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUMN
busuky;

— OCO3HAaHWE BAKHOCTH MOPAIBHO-ITUYECKUX MPUHLUIOB B JCATEIBHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUYECKHX KayecTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAayKHM Kak MOIIHOIO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMM, BaXHEHIIEH COCTABJIAIOLIECH
KYJbTYPBI;

— pPa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HHTEpEca K HCCIIEAO0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHuss  KyJAbTYPBI  3J0POBbS M  3MOLHMOHAJBHOIO
OJlaromosyyms:

— OCO3HaHHWE LEHHOCTH Oe30macHoro olpa3a >KH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBuUil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, Ha JIOporax, C IEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— copMUPOBAHHOCTH HABbIKA pediiekCuu, MpU3HAHKE CBOETO IIPaBa Ha OIITHOKY
Y TAKOTO JK€ MpaBa y APYroro 4ejaoBeEKa;

6) TPy10BOr0 BOCTIMTAHMSI:



e — AKTUBHOE y4YyacTH€ B PEIICHUM MPAKTUYECKUX 3a7ady (B paMKaxX CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJOTHYECKOW U
COLIMAJILHOM HaIIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIe U GU3NUECKUX 3HAHUH;

e — MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuid, CBSI3aHHBIX ¢ (PU3UKOI;

e 7) 3K0JOrM4€CKOro BOCIIMTAHMSA:

e — OpHEHTalMs Ha TpUMEHEHHE (PU3MYECKUX 3HAHUM IJIs pelIeHus 3aJad B
00JacTH OKpY’Kalollled CpeJbl, IUJIAaHUPOBAHUS MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX MIOCIEACTBUH JIJIsI OKPYXKAKOLIEH CPEbL,

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM U MyTel ux
peuieHus;

e §8) ajanTanMM K M3MEHAKIIMMCH YCJIOBHSAM COLHAJBLHOH M NPHUPOAHOI
cpeasbl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUU TIPH BBHIMOJHCHUM WCCICAOBAHUA U
NPOEKTOB (M3MYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYrUX,

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATENbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
U], TIOHSATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUJAHUPOBAHHWE CBOETO PA3BUTHUS B TMPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIISATH B3aUMOCBSI3HM MPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCTIOJIBL30BaHNEM (DU3MUECKUX 3HAHUI;

e — OIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJIOOATTLHBIX ITOCIIEICTBHI.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpamMmsl o (PU3HKE Ha YpOBHE OCHOBHOT'O O0OIIET0
obOpa3oBaHus y oOydaromerocss Oyayr chopMHpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE TO3HABATENbHbIE YHUBEPCAIbHbIC YUEOHbIEC JEHCTBUS,
KOMMYHUKATUBHBIE  YHHMBEpPCAlbHbIC  y4ye€OHbIE  JIEHCTBUSA,  PETYJISATUBHbBIE
YHHUBEPCAIbHBIE YUE€OHBIE IEUCTBHUS.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3oBble JJornueckue a1ecTBUA:



BBIABIISITH W XapakTepU30BaThb CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BICHMI);

yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJIATh ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SIBIICHUI U TIPOIIECCOB, JIeTIaTh BEIBOJIBI C MCTIOJIH30BAHNEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSI3SIX
(U3UYECKUX BEJINYHH,

CaMOCTOATEIILHO BIOMPATh CIIOCO0 pelieHus: yueOHoi pusnueckoi 3anaqu
(cpaBHeHHE HECKOJbKMX BApHMAHTOB pELICHHs, BBHIOOp Haubomee
HOJXOSIIETO C Y4ETOM CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOAUTH [0 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY ONBIT, HECIOXKHBIN
(U3HYECKUI JKCIIEPUMEHT, HEOOJbIIOE UCCIEeI0BaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HA MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpMAIHIO,
MIOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM dKCIIEPUMEHTA,

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

IPOrHO3MPOBATh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (PUINYECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEATIOI0KEHNS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Yy4eOHOI
dusnueckoil 3agauu;

aHAJTM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENFHO BBIOMpAaTh ONTUMANBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMy, HTHOU rpadukoi U ©X KOMOMHALIUSMHL.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B Xojie OOCYXJCHHS y4eOHOro marepuaina, pe3yibTaToB JabOopaTOpPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC Ha pPEIICHHE 3aJauyd W TOAACpKaHUE
0J1aro’KeaaTeIbHOCTH OOIEHNUS;



COIIOCTaBIISITh CBOM CYXKJACHUA C CYXKICHUSMH JIPYTUX YYaCTHUKOB
Jaora, OOHapyKHUBaTh pa3jaMyune U CXOJCTBO MMO3UIINNA;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;
yOJINYHO MPEACTABIIATh PE3YJIbTAThl BHITOJIHEHHOTO (PU3MUECKOrO OIbITA
(3KCnIeprMeHTa, UCCIEA0BAHMUS, IPOCKTA);

MOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI NMPU PEIIEHNH KOHKPETHON (hU3NUECKOM MpoOIEMBlI,

NPUHUMATH IIEJTH COBMECTHOM NIEATEThHOCTH, OPraHU30BBIBAThH EHCTBUS
no e€ JOCTIXKEHHUIO: paclpelesisiTh poid, OOCYKIaThb MPOLECCH U
pE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIMOJIHATD CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOT'O Pe3yJbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOH JCHCTBUS C APYTUMU WICHAMU
KOMaH/1bl;

OLICHMBATh KAuye€CTBO CBOETO BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSAM,
CaMOCTOATEIBHO C()OPMYIMPOBAHHBIM YJACTHUKAMHU B3aUMOJICH CTBUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYIOIIUX
JUISL pereHusT GU3NIeCKuX 3HAHMM;

OPHUCHTHUPOBATHCA B Pa3IINIHBIX nmoaxogax IIPUHATHUSA peH_IeHI/Iﬁ
(MHAMBUAYaANbHOE, TPUHSTHE PEIICHHUs B TPYyMIeE, NMPUHATHE pPELIECHUN
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun Win
IIJ1aHa HCCICAO0OBAHUA C Y‘—IéTOM HMCHOIIUXCA PECYpPCOB U CO6CTB€HHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEJIAracMbl€ BApUAHTHI PEIIECHUM;
JCJIaTh BI>I60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUW U IIPeAJiaraTh IJIaH €€ U3MECHECHUS;
OOBACHATH NPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHS)  PE3YIbTaTOB
JeSTEeIbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(U3MYECKOr0 MCCJIENOBAaHMUS WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHUE PE3YNIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh c€0s1 HA MECTO APYroOro 4YesoBeKa B XOJI€ CIIOpa WK AUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPKICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xoHI1y 00yueHusi B 7 kjiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh  TOHATHS:  (U3WYECKHME W  XUMHUYECKUE  SBJICHUA,
HaOJII0JICHUE, SKCIEPUMEHT, MOJIeb, TUIOTE3a, CAUHUIIBI (U3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKOe JBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, IJIaCTUYECcKasi), HEBECOMOCTb,
COOOIIA0IINUECS COCYIbI;

pa3nu4ath sBieHus (auddys3us, TEMIOBOS ABHKEHUE YACTHI] BEIICCTBA,
paBHOMEpHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICMCTBHUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aAKPEIIIEHHOW OCHIO
BpaIllCHUS, TIepeada JaBIeHUs TBEPABIMU TEIIAMU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe JaBlicHUE, IUIaBaHWE TeJl, IMPEBPAIICHUS MEXaHMYECKOU
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJICHWE HW3YUYCHHBIX (U3WYECKUX  SIBJICHUU B
OKpYXKaloIleM MHUpe, B TOM 4ucie (GU3HMYECKUE SBICHUS B MPUPOJIE:
MIPUMEPBI JIBUKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B KHUBOU W HEKHUBOU
MpUpOJE, ICUCTBHE CWIIBI TPEHUS B TPUPOAEC M TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBlieHUs HA KUBOW OPTraHM3M, IJIaBaHUE PbIO, pblYaru B
TEeJe YeloBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3aJjauy B YUeOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUYECKUX SBJICHU;
OINMHCHIBATh M3yYEHHBIC CBOMCTBA TEN U (PU3NUYECKHUE SIBJICHHS, UCTIOIb3YS
¢busnyeckue BeIMYuHbl (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMs], MYTh,
CKOPOCTb, CPEAHSAA CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TSKECTH, BEC TeEa,
CHWJIa TpEHUs, 1aBlieHue (TBEPIOTO TeNa, )KUAKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MeXaHu4yeckass paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI,
KOO(PUIMEHT TMOJE3HOro JCHCTBUSI MEXaHU3MOB, KHUHETHYECKas W
MOTEHIIMAIbHAST JHEPrusi), NpPH ONUCAHWUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUI CMBICIT UCTIOJIb3YEMBbIX BEJIMUMH, UX 0003HAYEHUS U €TMHUIIBI
bu3MYEeCKUX BEJIWYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIMUYUHAMHU, CTPOUTH TpaduKu
M3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TO€ TPABUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKECHMUE;

OOBCHATH (PU3HUECKUE SIBICHUS, POLIECCHl U CBOICTBA TEN, B TOM YHCIIE
M B KOHTEKCT€ CHUTyallMii MNpPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MIPUUUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pelmarb pacyéTHele 3aJaud B |—2 JeHCcTBHSA, HUCHOJB3YyS 3aKOHbI U
(GopMmyiibl, CBs3bIBAOUIME (DU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4 3aIUCHIBATh KPaTKOE yCIIOBHE, MOJICTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyJIbI M IPOBOJAUTH pacuérhbl, HAXOAUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJIYYeHHON (DU3NYECKOIN BEIUYHHBL

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
IPENooXKeHue (TUI0Te3y), pa3andaTh U HHTEPIPETUPOBATH MOJTYyICHHBIN
pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ ONBITA, JIEJaThb BBIBOJBI MO €ro
pe3yJsbTaraM;

INPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBJICHUM WU
(bu3HYEeCcKUX CBOMCTB TeI: (OPMYIUPOBATH IPOBEPSEMBIE TPEATIOT0KEHNUS,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 000pYA0BaHUs, 3aIIUCHIBATh X0/
OIbITa U (POPMYJIMPOBATH BBIBOJIBI;

BBINIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHHUS, BPEMEHHM, MacChl Tea,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nu(poBbIX MpUOOPOB, 3alHUCHIBATH IOKa3aHUs NPUOOPOB C Y4ETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCHMOCTH OJJHOM (PM3UYECKON BEIUUHUHBI OT
JIpYrodl € HCIOIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBUKYIIETOCS T€JIa OT BPEMEHH JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIbXKEHMsSI OT Beca Teja, KauecTBa OOpabOOTKHM MOBEPXHOCTEH Teln U
HE3aBHCHUMOCTU CWJIbl TPEHHUS OT IUJIOLIAAN CONPUKOCHOBEHHUS TEJ, CHUJIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUIaBaHUs TEJ, YCIOBUW paBHOBECHUS phluara M OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUU  Y4eOHOro HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTAaThl TMOMYYCHHOW 3aBHUCHUMOCTH (U3WYECKHX BEIUYHH B BHJIC
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOAUTh KOCBEHHBIE H3MEpeHHUs (U3MUECKUX BEIUYUH (IJIOTHOCTh
BEIIECTBA KUJIKOCTU M TBEPIOTO TEJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHNE
BO3/lyXa, BBHITAIKUBAIOIIAS CHJIA, JCHCTBYIOIIAs Ha TMOTrPYy)XKEHHOE B
KUJKOCTh  Tello, KOI(POHUIIMEHT TOJIE3HOTO  JEHCTBHS  IIPOCTHIX
MEXaHU3MOB), CJIEIYs MPEUIOKEHHON WHCTPYKIIMHU: TIPH BBITIOJHEHUN
U3MEpeHU CcoOUpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHUE UCKOMOM BEIUYHUHBI;

co0iroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyJI0BaHHEM;

yKa3blBaTh NMPUHLHUIBI JACHUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
phIYar, MOABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OMUCaHUA (B TOM YHCIIE:
MOJIIUITHUKK, YCTPOMCTBO BOJOMPOBOAQ, THAPABIMYECKUM  Mpecc,
MaHOMETp, BHICOTOMEp, TOPIIHEBO HACOC, APEOMETP), HCITIONb3Ysl 3HAHUS
0 CBOMCTBax (U3MUECKUX SBJICHUM U HEOOXOANMBIC (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJINUTHL  MpUMEphl  (HAXOauTh  WHOpMaIMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JUIs obecrieueHus: 0€30MmacHOCTH IpU 0OpallleHUH ¢ TIpuOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3I0POBBS 1 COOJIIOICHUST HOPM
HKOJIOTUYECKOTO MTOBEACHUSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh OTOOpP MCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAaHMM W TyTéM CpaBHEHUS pPa3JUYHBIX MCTOYHUKOB BBIICISATH
uH(OpMaIMIo, KOTOpas SBISAETCS IMPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3a/JIaHUM HAYyYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOTO COACPKAHUSI, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu VIHTepHeT, BmameTh mpUEMaMU KOHCIEKTHUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
Co3/1aBaTh COOCTBEHHBIC KpaTKHE IMUCHbMEHHBIC M YCTHBIC COOOIIECHUS Ha
OCHOBE 2—3 WMCTOYHHUKOB WMH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM



quciie MyOJIUMYHO JeNIaTh KPAaTKUE COOOIEHUS O pe3ysbTaTax MPOEeKTOB WU
y4EOHBIX HCCIIEOBaHUM, IPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3yUCHHBIN
NOHATUUHBIN amnmapaT Kypca (QHU3UMKH, CONPOBOXKIATh BBICTYIJICHUE
[IPE3EHTaLUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JI€ATEIbHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koH1y 00yueHus B 8 ki1acce npeaMeTHbIEC pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

UCIIO0Ib30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
aMmop(HbIe Teja, HACBHIIICHHBI W HEHACBIIEHHBIA mMap, BIAKHOCTD
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U TUBJICKTPUKH, TTIOCTOSIHHBIN JIEKTPUUYECKUIM TOK, MArHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumsainus (OTBEpACBaHUE), KHUIICHUE,
Teronepeaada (TeTIONPOBOAHOCT, KOHBEKIUS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJCICTBUE MAarHUTOB, JICHCTBUE
MarHUTHOTO TMOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITHUS)
[0 OMNUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tmipupone, uznydeHue ComnHia, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMJIH, Jpeiid) Moar0CcoB, poilb MAarHUTHOTO MOJIS JIJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHUSHHWE, IMPU ITOM TMEPEBOJUTH MPAKTHYECKYIO 3aJladyy B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKHU) (U3UUYECKUX
SIBIICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
(du3uYeckre BeIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIIOTa



IJIABJICHUS, YJejbHAas TEIIoTa MapooOpa3oBaHus, YJAENIbHAs TeIiIoTa
CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOro JAEMCTBUS TEIIOBOM
MallIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUUECKUN 3aps, cuia
TOKa, OJJIEKTPUYECKOE HAINpPsHDKEHHE, CONPOTUBJIIEHHE IPOBOJHUKA,
yIIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUUYECKOTO
TOKa), TpU OMUCAHWUU TIPABWIBHO TPAKTOBATh (PU3NYECKUM CMBICH
UCIOJIb3YEMbIX BEIMUNH, 0003HAYEHUS U €IUHULIBI (PU3NUECKUX BEITUYMH,
HAXOAWUTh (POPMYIBI, CBS3BIBAIONINE NaHHYIO (U3NYECKYIO BEIMUYUHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTh TpadUKu M3yYEHHBIX 3aBHCUMOCTEH
(U3UYECKUX BEJINYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
UCTIOJIb3Ysl OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KHHETUYECKOW TEeOopuu
CTpOEHHS BEILECTBA, MPUHLIMI CYNEPIO3UIMHU ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxoyns—JIenna, 3aK0H COXpaHEHUsI SHEPTUH, ITPU TOM J1aBaTh CIOBECHYIO
(bopMyIMpPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3MUECKHE NPOLECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYallUd MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHUHHOCTICICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 |1—2 JTOTHYECKUX
1aroB ¢ Onopoil Ha 1-2 W3Y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHHI,
(U3HYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEW;

pewmath pacu€THble 3aJaud B 2—3 JEHCTBUS, HCHOJb3ysd 3aKOHBI U
dbopmyIibl, cBs3bIBaIONIME (DU3MUECKUE BEIMYMHBL: HAa OCHOBE aHaIN3a
YCIIOBUA 3aJ]auM 3alUChiBaTh KPATKOE YCIJIOBHUE, BBIABISATH HEJOCTATOK
JMAHHBIX JUIsl pelIeHUs 3aJadd, BBHIOMPATh 3aKOHBI W (POPMYIIHI,
HeoOXoMMble MJii €€ pellleHUs, MPOBOAUTH pacuy€Tbl U CpPaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
(buU3MYECKMX METOIOB, HCIOJb3Ysl ONUCAHUE HCCICIOBAHMS, BBIIEIAThH
IIPOBEPSAEMOE  NIPEIIOIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPAJKa
MPOBEJICHUS UCCIIEAOBAHMUS, I€TIaTh BHIBOJIBI;

OPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
bu3nyecKuX CBOMCTB Tel (KaWUIIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusl NpPU MU3IYYEHUU OT LBETa H3Iydarouen (MOrJomaronei)
MOBEPXHOCTH, CKOPOCTh UCHApEHUsI BOJbI OT TEMIIEPATypbl KUJIKOCTH U
Iomaan €€ TMOBEPXHOCTH, JJIEKTpU3AUUs TEJI MW B3aUMOJCUCTBUE
ANIEKTPUYECKUX 3apsioB, B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaliu3allisi MarHUTHBIX TIOJI€H TIOCTOSIHHBIX MArHWUTOB, JCHCTBUS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS] IOCTOSHHOIO TOKa): (OpMyIupoBaTh
MPOBEpsEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py0BaHMsI, ONUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BBIBOJIBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIbHOU BJIAKHOCTU
BO31lyXa, CWIbl TOKAa, HaIpPSHKEHUS C MCIOJB30BAaHUEM aHAJOrOBBIX
npuOOpoB M JAaTYUKOB (PU3UUYECKMX BEJIUYMH, CPABHUBATh PE3YJIbTAaThl
HM3MEpEeHUH ¢ yuéToM 3aJaHHON a0COIIOTHOMN MOTPEITHOCTH;

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
JIpyrod ¢  HCHOJB30BAaHMEM TMpPSMBIX HM3MEPEHH  (3aBUCHMOCTH
CONPOTHUBJICHHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAAXW MONEPEYHOTO
CEUEHHMSI U YJIEJIbHOTO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHMKA, CHUJIBI TOKA,
UIYIIEro 4epe3 TMPOBOJHMUK, OT HANpsDKEHUS Ha  MPOBOIHUKE,
UCCIIEIOBAaHUE TIOCIEN0BATEILHOIO M MapajUIeJIbHOIO  COEIMHEHHM
MPOBOJAHUKOB): TUUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yJIbTATHI MOJY4YEHHON 3aBUCUMOCTH B BU/JI€ TA0IUI U rpauKoB, Je/IaTh
BBIBOJIBI T10 pe3yJbTaTaM UCCIICOBAaHUS;

MPOBOAUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEIMYMH (yIaeTabHas
TEIUIOEMKOCTh ~ BEIIeCTBAa, CONPOTUBJIEHHE TNPOBOJHHKA, pabora U
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATHh HM3MEPEHHUs, COOMpPATh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NPEMIOKEHHON MHCTPYKLIMH, U
BBIYMCIISATh 3HAUEHHUE BEJINYUHBI;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHKEM;

XapaKkTepu30BaTh MPUHLHUIBI JEUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOKCTB C OMOPOM HA X ONMHMCAHMS (B TOM YHUCIE: CHCTEMA
OTOIIEHUS] JOMOB, TUTPOMETD, MapoBas TypOMHA, aMIIEepPMETp, BOJIbTMETP,
CUCTUMK JJIEKTPUUECKOW DHEPruH, IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, JIEKTPOMATrHUT, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA),
UCIOJIb3yd 3HAHHSI O CBOMCTBax (PU3MYECKUX SBICHUA U HEOOXOIHUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U W3MEPUTEIIBHBIC
prOOPHI IO CXeMaM U CXEMATUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP,
TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHETO CrOpaHMI,
ANEKTPOCKOIl, PEOCTaT), COCTABJATH CXEMbl BJEKTPUUYECKUX LENend ¢
MOCJIEA0OBATENbHBIM U NTAPAJUICIIbHBIM COEAMHEHUEM 3JIEMEHTOB, paziuyast
yCIIOBHBIE 0003HAUYECHHUS SJIEMEHTOB 3JIEKTPHUUECKUX 1IeTei;



OpPUBOJIUTH  MpUMEphl  (HAXOAuTh  WHOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbS M COOJIIOICHUSI HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKpYKaIoUIE cpefe;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIbHBIX HCTOYHUKOB BBIICIIATH HH(POPMAITHIO, KOTOpas SBIIICTCS
MPOTUBOPEUYUBON UITH MOXKET OBITh HETOCTOBEPHOM;

WCITIOJIb30BaTh MPH BBITIOJIHEHWH YYCOHBIX 3aJIaHUA HAYIHO-TIOMYJISPHYIO
TUTEPaTypy GU3MUECKOT0 COACPIKAHMUS, CIPABOYHBIE MaTepUaJIbl, PECYPCHI
cetu VIHTepHeT, BmameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHWS,
0000mass uHGOPMALMIO M3 HECKOJIBKHUX HCTOYHHMKOB (PU3UUYECKOTO
COJIepKaHUsI, B TOM YHCJIC MyOIMYHO MPEACTABIATH PE3yJIbTaThl MPOESKTHOM
WJTU UCCJIE/IOBATENIbCKOM NESITENbHOCTH, MPYU TOM I'PaMOTHO HCIIOIb30BaTh
U3YYCHHBIM TOHATUWHBINA ammapaT Kypca (QU3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALIUEN;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MPOIIECCOB PACHPENENIATh OOSI3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM IIJIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YJAIOUIUXCS YMEHUIA:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTbh M TEPErpy3Ku, IEHTP TAKECTH, aOCOIIOTHO TBEPJIOE TENO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IITIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIalbHO30PKOCTb,
CHEKTPbl UCMYCKAaHUSI W TOTJIONIeHUs, aibda, 0eTa- U raMma-u3JIydeHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBIJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEUHOE JBHXKEHHE, CBOOOTHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBHXKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE



TEJ, PEaKTUBHOE JABI)KEHME, KOJeOaTeNnbHOE IBMKEHHE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jiokKeHHe OeJIoro cBera B
CHEKTp U CJOXEHUE CIEeKTpaJdbHBIX LIBETOB, JUCHEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTYYEeHMs]) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (U3MYECKUX  SBJICHUH B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 3XO, IIBETa Tell,
ONTUYECKHE SIBICHHS B MPHUPOJE, OMOJIOTMYECKOE IEHCTBUE BHUIMMOTIO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOAKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHHEpAJOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJiOBeKa), MpH ITOM NEPEeBOJAUTh NPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTOIb3YS
¢usnyeckue BETUYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, NEPEMELIECHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tella, HUMIYJIbC Tella, HUMIYJIbC CHJIb,
MeXaHu4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, NOTEHIMANbHAs SHEPrus CHKATON
NPYXUHBI, KHHETHYECKAsl YHEPT U, ITOJIHASI MEXaHUYECKasl SHEPIUsl, IEPUO
U 4YacToTa KoyueOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeldb IMPEJIOMJICHHUS Cpelbl), IpH ONUCAHUU
IPaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICA HCIOJNb3YEMBIX BEJINYUH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKkTepu30BaTh CBOMCTBA Tel, (U3MYECKHE SIBJICHHUS W MPOILECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAaHEHHUs 3apsil0BOTO U MacCOBOT'O YHUCEI



IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC W B
KOHTEKCTE CUTYallUd MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYHUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTMYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3a7a4M (OMUparolIecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE BETUUHHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alUChIBAaTh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WA W30BITOUHBIE TaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE [JIsl PELICHHUs, MPOBOAMTH pPACYETHl M OLIEHWBATH
PEATMCTUYHOCTD TOJIy4€HHOT'0 3HaU€HUs (PU3NUECKON BEJIUYNHBI;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(U3NYECKUX METO/IOB, MCIIOJIb3Yysl ONHMCAHUE HCCIEAOBAaHUSA, BbIIEIATH
IpoBEpsieMOe  TMPEANONIOKEHHE, OIICHUBATh MPABUIBHOCTH  IOPSIKA
NPOBEACHUS  MCCIEAOBaHUSA, JeNaTh BBIBOJABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOMIOEHUH U OMBITOB,

IPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nyeckux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUS! DHEPrHH, 3aBHCHUMOCTH IEPHOJA KOJIECOAHHWH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIbIX KOJICOAHUMN, MPSMOJIMHENHOE pacpOoCTpaHEHUE CBETA,
paziiokeHne Oenoro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOMCTB M300pakeHUs NpeaMeTa B coOuparoiei
JWH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENIbHO cOOMpaTh yCTaHOBKY M3 H30BITOYHOro Habopa
000py10BaHMsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yNIbTaThl, (HOPMYIHPOBATH
BBIBO/IBL;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaemsis
CpedHee 3HAuY€HHE U3MEpsAEeMOl BelnMuuHBl (POKYCHOE paccTOsHuE
coOuparoniel JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a H3MepeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTEW (UBNYECKUX BEJIMYHUH C
MCTIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCIMOCTD MYTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBJKEHHMM 0€3 HadalbHOW CKOpPOCTH, Iepuoja
KOJIe0aHN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaX€HHUsl CBeTa OT yrja MaJCHUs W yria MPEJIOMJICHUS OT yria
NaJieHus): IUIAHUPOBaTh HCCJIEJOBAaHHME, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DUKCHpOBaTh pe3ydbTaThl IOTYYCHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIWYUH B BUJE TAaOIUIl U rpadUKOB, J€7aTh BBIBOABI I10
pe3yabTaTaM MCCIIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHMsS] (U3NYECKUX BEIUYMH (CpeaHss
CKOpPOCTb ¥ YCKOPEHHUE TeJia MIPH PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPCHHE
CBOOOJHOIO TMAaJIeHUusl, >KECTKOCTh NPYXHUHBI, KOAXDPUIIMEHT TpeHus
CKOJIbXKCHHS, MEXaHH4ecKas paboTa M MOIIHOCTb, YacTOTa M IEPHOJ
KOJIeOaHM MaTeMaTUYeCKOro W MPYKUHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomieid JHMH3BI, PAAMOAKTUBHBIA  (POH): TUTAHMPOBATH
U3MEpEeHHsI, COOMpaTh OJKCIEPUMEHTAIBHYI0 YCTAaHOBKY H BBIMOJIHATH
U3MEPEeHUsI, CIenysl NPEUIOKEHHOW HHCTPYKLWHU, BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJyYEHHBIEC PE3yJIbTaThl C YUETOM 33JaHHOMN
MOTPEUTHOCTH U3MEPEHHUI;

coOMroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ TaOOpaTOPHBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (U3UYECKUX MOJEJICH:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBETA, JIy4, TOHKas JIMH34, IUIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIETb
aTOMHOTO SJIpa;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX oOmHucaHus (B TOM YHCIE:
CIHUJIOMETP, JATUYUKH IOJIOXKEHHS, PACCTOSHMUS W YCKOPEHUs, pakera,
9XOJIOT, OYKM, TEPUCKON, (QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUNW ©  HEOOXOoAWMbIe (U3UUECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOIOTMUYECKUX MPOI[ECCOB IPU
peIICHUN  Y4eOHO-TIPAaKTUYCCKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKaJie U COOMpAIOIeH JIMH3E,
OPUBOANTH  MPUMEpPhl  (HAXOAWTh  HWHGOpMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
HuTtepHeTe, caMOCTOSATENBHO (GOPMYIUPYsT TOUCKOBBIN 3aIIPOC, HAXOIUTH
MyTH OTpeNeNieHUs] JOCTOBEPHOCTH MONydeHHOW MH(OpPMAINA HA OCHOBE
UMEIOLINXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,



UCIOJIb30BaTh MIPU BBINOJIHEHUU YYEOHBIX 3aJjaHUil HAy4HO-IIOMYJISIPHYIO
auTeparypy GU3NYECKOro COAEepKaHUsI, CIPaBOYHbIE MaTEpUAJIbI, PECYPCHI
cetu HMHTepHer, BiageTe NpuéMamMu KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpa3zoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaAMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WU UCCIIE0BATEIbCKON
JNEATEIbHOCTA, TPU  3TOM TPaMOTHO  HCIIOJb30BaTh  M3YYEHHBIN
NOHATUMHBIN anmapar u3y4aemoro pasiena (pU3MKH U COMPOBOXKIAThH
BBICTYIIJICHUE TMpEe3eHTalMel ¢ y4€ToM OCOOEHHOCTEW ayquTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6moreka [JOK
1.1 () - 2
MIHKa - Hayka © pHpoAe https://m.edsoo.ru/7f416194
b K
1.2 dusnueckre BEIUUUHBI 2 1 nomotera 1O
https://m.edso0.ru/7f416194
Bbub6morexa IIOK
1.3 EcTtectBennoHa i METOJ, ITI03HAa 2 1
TECTBCHHOMAYHBI METOA TOSHARHA https://m.edso0.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIeHHsI 0 CTPOEHNH BellleCTBA
bu6moreka [JOK
2.1 C 1
TPOCHHUE BELIECTRA https://m.edsoo.ru/7f416194
99 JBM>KEeHUE U B3aMMOIEHCTBUE YACTHI] 5 1 bu6moreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 Ar 2
PCTATHbIC COCTOARITT Bemectsa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pa3znen 3. JIBuikeHHe ¥ B3aHMOJAEHCTBHE TeJl
3.1 MexaHn4YecKoe IBUKEHNE 3 bubmiorexa T[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

Bbub6morexa IIOK
3.2 Hiepuits, Macca, IIOTHOCTS 4 ! https://m.eds00.ru/7f416194
but6moreka [JOK
: .B 14 2
33 Cuna. Banst cun https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bu6moreka [JOK
' TeJaMH, JKUJKOCTSIMU U Ta3aMHu https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2 5
Jlarere KiKOCTH https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 A 6
TMOCPCpHOE AaBICHHE https://m.edso00.ru/7f416194
44 JleficTBUE )KUAKOCTU U ra3a Ha MOrPyKEHHOE 7 3 bubmmorexa [{OK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHepPrus
but6mmoreka [JOK
5.1 Pa6 3 1
aboTa H MOTHHOCTD https://m.edsoo.ru/7f416194
bu6moreka I[IOK
2 II 1
> POCTRIC MOXAHHIMEL > https://m.edsoo.ru/7f416194
bu6moreka IIOK
5.3 M 4 1
CxaHuAECKas sneprs https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12



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

8 KUIIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM udposbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznena 1. TenioBble siBJeHUA
. bu6moreka [JOK
1.1 7
CTpoenne 1 crolicTRa BeeCTBa https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T 21 1 5
CTIIOBBIC TPOHECCHT https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znen 2. DjekTpuyeckne 4 MAarHUTHBIE SIBJICHUSI
DnexTpuuecKue 3aps/pl. 3apsHKeHHBIE Tela bubmmorexa [{OK
2.1 . 7 1
U UX B3aUMOJelCTBHE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [JOK
2.2 I1 20 1 7
OCTOARHBIH SICKIPHHCCKII TOK https://m.edsoo0.ru/7f4181ce
bu6moreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJICHI https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
2.4 ) 4
JICKTPOMATHITHAA HHAYIKIIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 145



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

9 KUIIACC

KoanyecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m P Konrpoasbnsie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Mexannueckue siBJIECHUSA
11 MexaHndeckoe IBMKEHHUE B CIIOCOOBI ero 10 1 bubmmoreka [IOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXpATIeuA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. MexannuecKue KoJ1e0aHus U BOJTHDI
but6mmoreka [JOK
2.1 Mexaunueckue Koieda 7 3
RARHHCCIAC KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 M .3 8 1 3
CXAHIHCCKHE BOMHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE NOJIE U 6 9 bubmmorexa [IOK
' IEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznena 4. CBeToBbI€ IBJICHUSA



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

4.1 3aKOHBI pacCpOCTPaHEHUsI CBETa 6 2 Bu6mmorexa [IOK
' pachpoctp https://m.edso0.ru/7f41a4a6
but6moreka [JOK
4.2
Jluisel i onTiecknue MpHOOps! 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eroro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paszpnesn 5. KBanToBbIe sIBJICHUS
bu6moreka [IOK
5.1 41 4 1
CIyCKaHHE U TOTJIONICHUE CBETa aTOMOM httos: //m.edsoo.ru/7fA1a426
bu6moreka [JOK
52 (Tpoetiiie aToMHOro si1pa 6 L https://m.edso0.ru/7f41a4a6
bubmumoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IloBTopuTe1bHO-00001A10IINH MOYJ/Ib
6.1 [ToBTOpEeHuEe U 00001ICHHE COEPIKAHUS 9 5 bu6motexa [IOK
' Kypca ¢pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'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
https://m.edsoo.ru/7f41a4a6




HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
H3Y4YeHUH

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejbHbIE

pecypchbl

®u3nka — HayKa O MPUPOJIE.
SIBnenus npupoxasl. Gusnueckue
SBJICHUS

MeX&HI/I‘IeCKI/IC, TCIIJIOBBIC,
QJICKTPUUICCKHUEC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBBLIC ABJICHUA

dusnyeckrue BEIMUYUHBI U UX
U3MepeHue

VYpok-uccnenoBanue "M3mepenue
TeMIepaTyphl IPY TOMOIIH
AKHUJIKOCTHOIO TEPMOMETPA U
JlaTYMKaA TeMIepaTypsl"

Kaxk ¢usuka u npyrue ecteCTBeHHbIE
HayKH U3y4aroT NPUPOAY.
EcrecTBeHHOHay4YHBII METOA
no3Hanus. Onucanue PU3NIECKUX
SIBIICHUH C IIOMOIIBIO MOJIeIeH

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoBanue "lIposepka
TUIOTE3bL: JATbHOCTH MOJETa
[IapyuKa, MyIEeHHOTO
TOPU30HTAJIBHO, TEM OOJIBLIE, YEM
Oosble BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. OMNBITHI,

bu6morexa IIOK

! AOKASLIBAIONIHC JHCKPETHOS https://m.edsoo.ru/ff09fe0a
CTpPOCHHE BEIIECTBA
8 JIBM>KEHME YaCcTHUII BEISCTBA bubmotexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccrnenoBanue «ONBITHI 1O
9 HAaOJII0 IEHHUIO TEILJIOBOIO
pacIiIMpeHus ra3oBy»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3auMocBs3s Mexy cBOMiCTBAaMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX M X bu6mmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOSHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHn4uecKkoe ABUKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE Bu6mmorexa [IOK
https://m.edso0.ru/ff0a05c6
JIBIDKEHHE
bu6moreka [JOK
13 Cropocte. ExuruIEL ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTy 1 BpeMeHU ABUKEHUS bubmiorexa [OK
https://m.edsoo.ru/ff0a0ae4
WNuepiyst. 3aK0H HHEPLIHH.
15 BSaPII)MO,HeﬁCTBHe TeJ'IpKaK MpUYrHA bubmnorexa LHOK
https://m.edsoo.ru/ff0a0c10
W3MCHEHUS CKOPOCTH JABUKCHUS TSI
16 IInotHOoCTh BemecTBa. Pacuer Macchl Bbu6morexa IIOK

1 00beMa TeJla IO €ro INIOTHOCTU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlabopaTopnas pabora

17 «OmnpeneneHue MIOTHOCTH TBEPAOTO
Tea»
18 Permienue 3amay mo teme bu6mmoreka [JOK
"[lmoTHOCTB BeniecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XapaKTepuCTHKa
19 B3auMoeiicteus ten. Cuia
ynpyrocTu. 3akoH ['yka
JlabGopaTopHas pabora «M3yueHue
20 3aBUCUMOCTH PaCTSHKECHUS
(medopmarun) IpyKUHBI OT
MIPHIIOKCHHOM CHJTBI
21 SBnenue Tarorenus. Cuiia TSHKECTH
CBs13b MKy CHJION TSDKECTH U
22 Maccoii Terna. Bec Tena. Pemenue bubmiorexa [JOK
https://m.edsoo.ru/ff0al778
3agad 1o TeMme "Cuia TsokecTh"
Cuna TsHKeCTH Ha IPYTUX MJIaHeTax.
23 dusndeckre XxapakTepUCTHKH bubmorexa HOK
https://m.edsoo.ru/ff0a1502
IJIaHET
but6mmoreka [JOK
24 Hsmepetiite cit. Jlmamometp https://m.edsoo.ru/ff0al8cc
bu6moreka IIOK
25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue ABYX CUJI, HAITPaBJICHHBIX
26 10 OJJTHOW MPSMO. bubmmorexa [JOK
N https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIIAs CUIT
97 Pemienue 3agad 1mo reMe

"PaBHOgel cTBYIOIIAs crt”



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

28

TpeHue CKoJIbKEHUS U TPEHUE
nokosi. TpeHnue B mpupojie u
TEXHUKE

bu6morexa IIOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopnas pabora «3yueHue
3aBUCUMOCTHU CUJIBI TPCHUA
CKOJIBXKE€HUSA OT CUJIbI JaBJICHUSA U
XapakTepa CONMPHKACAFOIINXCS
MIOBEPXHOCTEH»

but6moreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pewienue 3a1au Ha onpeneneHue
PaBHOJEH CTBYIOILEH CHJIbI

31

Pemenne 3aga4 mo Temam: «Bec
tenay, «I'paduyeckoe n300pakeHne
cuiy, «CHIIbIy,
«PaBHOJIEHCTBYIOIIIAS] CHUID»

but6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpHas paboTa 1o remam:
«MexaHHUEeCKOe JIBIKECHHEY,
«Macca, mIIoTHOCTEY, «Bec Tenay,
«['paduueckoe n300paKeHUE CHID»,
«Cuib»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIUYECHHUS TaBIICHUS

but6moreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue raza. 3aBUCUMOCTh
JIaBJIEHUS ra3a OoT 00bEMa,
TEMITEPATYPhI

bu6moreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naByieHust TBEPABIMU
TeJaMM, SKUJIKOCTSIMH U T'a3aMu.
3akon Ilackang

bubmumoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

I[aBJ'IeHI/Ie B )KHAKOCTH U I'a3c,

36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemrenne 3amad mo Teme «/laBnenne bubmumoreka [IOK
B )KMJKOCTH M Taze. 3akoH Ilackams https://m.edsoo.ru/ff0a2826
bu6moreka [JOK
38
Coobmaiompecs cocys! https://m.edsoo.ru/ff0a2970
39 IM'uapaBiardeckuii mpecc bubmorexa HOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopuiHeBoi
KUIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuunnbl
CYILIECTBOBAHUSA BO3 HOM
41 oélcl)lnoqm 3emiu 3;YI/?CII/IMOCTI> bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTo JaBIEHUS OT BBICOTHI
HaJl YpOBHEM MOps
42 Bec Bo3ayxa. ATMocdepHoe bubmmoreka [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHOro bubmmoreka [JOK
nasienusi. OnbiT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHHS OT BBEICOTHI Ha, OBHEM bubmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpS
45 bapometp-anepona. AtmochepHoe bu6motexa [IOK
JIaBJICHHE Ha PAa3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenune 3amau mo teme "

ATtmocdepHoe naBieHme"



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

47

JleiicTBHME )KUKOCTH M Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

bu6morexa IIOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTopnas pabora
«Onpenenenre BpITATKUBAOIIEH
CHWJIBI, JEHCTBYIONIIEH Ha TETIO,
MOTPYKEHHOE B KUJIKOCTh)

but6moreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaGoparopHas pabora o Teme
«MccnenoBanue 3aBUCMMOCTH Beca
TeNa B BOZE OT 00bEMa
HOrPYKEHHOH B )KUJKOCTb YaCTH
Tena»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBaHue Ten

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlabopartopHas pabora
"KoHcTpynpoBaHue apeoMeTpa Uin
KOHCTPYHUPOBAHUE JIOJKU U
ompeneneHue eé
rpy30onobEMHOCTH"

52

Pemenue 3agay mo remMam:
«IlnaBaHue cya0B.
BoznyxonnaBanuey, «/laBnenne
TBEPJIBIX TEJ, )KUJKOCTEH U Ta30B»

but6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

KontposnpHas pabota 1o reme
«/laBneHue TBEpPABIX TEI,
JKHJKOCTEN U ra30B»

54

Mexanndeckast pabora

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



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

95

Moinnocts. EAMHUIIBEI MOIIHOCTHA

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccinenoanue "Pacuér
MOILHOCTH, pa3BUBAEMON MTpU
oBEME 10 JIECTHHUILIE"

S7

[IpocTeie MexaHU3MBI. Ppruar.
PaBHOBecHe cuil Ha pbryare

58

Pbruaru B TexHHKe, OBITY M IPUPOIE.
JlabopaTopHas pabora
«HccnenoBanne yciaoBui
paBHOBECHS pblyara

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Periienune 3agay no teme «Y ciioBUs
pPaBHOBECHS pbIUaray

bu6moreka IIOK
https://m.edsoo.ru/ff0a48a6

60

Koadpunment nmonesnoro neicteust
MexaHu3Mma. JlabopatopHas pabora
«M13mepenne KIIJ[ nHakiioHHON
MJIOCKOCTH

0.5

61

Pemenune 3amag mo Teme "Pabora,
MorHocTh, KITJT"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexannueckas OHCPIrus.
Kunernueckas u DOTCHIAaJIbHAaA
OHCPIrusa

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXPAaHEHUsI MEXaHUYECKOU
SHEPrUuu

bu6moreka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 10 TEME
"DKcrepruMEeHTaIbHOE OIpe/iesIeHU e
W3MEHEHHS KNHETUYECKOU U
MOTEHIINAIbHON SHEPruu Mpu



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKATBHIBAHUU TeJIa IO HAKJIOHHOMN
mwIockocTu"

KontponeHas paboTta o teme

65 1
«PaboTa 1 MOIIHOCTE. DHEPrUs»
PesepBHblii ypok. PaGota ¢
66 TeKCTpaMH ng'p;eMe "MexaHn4eckoe 1 bubmrorexa [JOK
| https://m.edsoo.ru/ff0a4ee6
JIBHOKCHUC
PesepBHbIii ypok. Pabota ¢
67 TeKcTaMH 1o TeMe "/laBieHue 1 bubmorexa HOK
) . " https://m.edsoo.ru/ff0a4ffe
TBEPIBIX TEJ, XKUIKOCTEH U ra30B
PezepBHblii ypok. Pabora ¢
68 TekcTamu 1o Teme "Padora. 1
MouHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosuuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTuueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBI€ MOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHY €CKOM 1 bubmmorexa [IOK
TEOPHUU U UX OINBITHBIE https://m.edsoo.ru/ff0a5256
MIOJTBEPKACHHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPIOTO, XKUJKOTO U
3 ra3000pa3HOro COCTOSHHM 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIIeCTBA
OObscHeHue CBOWCTB TBEPAOTO,
KHUIKOTO B Ta3000pa3HOTO
4 COCTOSIHWI BEIIECTBA HA OCHOBE 1
MTOJIOKEHU M MOJIEKYJISIPHO-
KHHETUYECKOH TeOpUHn
5 Kpucrammueckue u amopHsbie 1 bubmotexa IIOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KallUISPHOCTb. 1 bu6moteka [IOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxatue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIlepaTypbl
8 CO CKOPOCTBIO TETIJIOBOTO IBMYKCHHSI 1
YaCTHII



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

Buytpennsis sneprusi. CriocoObl

Bbu6morexa IIOK

TCIIJIOTa CroOpaHusa

3 W3MCHEHUS BHYTPEHHEH SHEPrum https://m.edsoo.ru/ff0a5c60

bu6moreka [JOK

10 Buper Tennonepeatin https://m.edso0.ru/ff0a6412
Ypok-koHpepenuus "TlpakTuueckoe

1 HCIIOJIb30BAHUE TETIOBBIX CBOMCTB bubmmoreka [IOK
BEILIECTB U1 MAaTEPUAJIOB B LEAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonmuectBo TenmoTel. Y aenbHas bubmmoreka [IOK
TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHuMe TeroBoro OamaHca.

13 TennooOMeH 1 TerI0BOE Bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopnas pabora

14 "UccnenoBaHue sIBICHUS bu6mmoreka [JOK
TEernI0o0MeHa NMpH CMEIIMBAaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOM M Topsiueid BOAbI"

Pacder konnuecTBa TEMIOTEHI,

15 HEOOXOAMMOTO JJIsSI HarpeBaHUs
TEJIa ¥ BBIAEISIEMOr0 UM TIpU
OXJIaXKICHUH
JlabopaTopHas pabora

16 "Onpenenenue yaeabHON bubmmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TENJI0EMKOCTH BEIIECTBA
17 OHeprus TOIUIMBA. Y AenbHas bubmmorexa [{OK

https://m.edsoo.ru/ff0a7b5a



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

18

IInaBnenue u oTBEpAECBaHUE
KPUCTAJUIMYECKUX TeN. Y IebHas
TEIJIOTA MJIaBJIECHUS

bu6morexa IIOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopnas pabora
"Onpenenenne yeabHOW TEIOThI
MJIaBJeHUS Jbpaa"

but6moreka [JOK
https://m.edsoo.ru/ff0a72fe

20

ITapooOpa3oBaHue U KOH/IEH CALIUS.
Hcnapenune

bu6moreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. YaenbHas Teminora
napooOpa3oBaHMs U KOHACHCALIUU.
3aBUCHMOCTH TEMIIEPATYPbI
KUIIEHUS OT aTMoc(epHOro
JaBJICHUS

but6moreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
paborta "OmnpeneneHue
OTHOCHUTEIBHOMN BJIAYKHOCTH
BO3ayXxa"

but6moreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aJ1a4 Ha OIIPCACIICHUC
BJIA’)KHOCTH BO3ayXa

24

[IpuHIIUTIBEI PAOOTHI TETIOBBIX
nsurareneif. [lapoBast TypOuHna.
JlBurarenb BHYTPEHHETO CTOpaHUs

25

KIIJI TenioBoro aBUraTes.
TemnoBele ABUTATEIN U 3aIUTA
OKPYKaroIeil cpejibl

but6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXPaHEHUs U IPEBPALLECHUS
OHEPruu B TCILUIOBBIX MpOoIECcCax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[TonroToBKa K KOHTPOJIbLHOU paboTe

97 o tTeme "TernnoBbie IBICHUA. bub6morexa IIOK
N3meHeHue arperaTHbIX COCTOSTHAM https://m.edsoo.ru/ff0a83f2
Bemiecrsa'

KonrtponpeHas paboTta o teme
28 "TenoBble siBieHUsA. I3MeHeHue bubmiorexa [JOK
o " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUN BEIECTBA

29 Onektpusanus Ten. J[Ba poaa
ANEKTPUYECKUX 3aPsI0B
Ypok-uccnenopanue

30 "DeKTpu3amus TeJa UHIAYKIUCH U
MpU COMPUKOCHOBEHUN"

31 B3aunmoneiicTBre 3apspKEHHBIX TE. bubmmorexa [{OK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUECKOoe MoJIe.

39 HanpsokeHHOCTh JeKTpUYecKoro bubmmoreka [IOK
nosist. [TpuHumn cyneprnosuuuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX TTOJIEN
Hocurenu snexTpudeckux 3apsaoB.

33 OnemeHTapHblii 3apsa. CtpoeHue
aToma

34 [IpoBOAHUKY M TUAIEKTPUKH. 3aKOH bu6morexa [IOK
COXpaHEHMS IEKTPUUECKOro 3apsa https://m.edsoo.ru/ff0a8ef6

35 Peuienue 3a1a4 Ha mpuMeHEHUE bubmmorexa [IOK
CBOWCTB 3JIEKTPUUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUH TOK, YCIOBUS €r0

36 cyuiectBoBaHusl. McTouHukmn bubmiorexa [IOK

QJICKTPUUCCKOr'o TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

Bbub6morexa IIOK

37 €MCTBHSI DJICKTPUIECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBrue

38 AJIEKTPUY ECKOT'0 MOJIS Ha 1
MPOBOAHUKH U TUDJIEKTPUKH"

39 DNEeKTPUYECKUN TOK B METAJIIAX, bu6moTteka [JOK
JKHIKOCTSAX U razax https://m.edsoo.ru/ff0a9838

40 DrexTpudeckas 1emnb U e
COCTaBHbIE YaCTH
Cuna Toka. JJabopatopnas pabota

41 "N3MepeHne v peryaupoBaHUE CHIIbI 0.5 bubmorexa [IOK

\ P peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJeKTpUYecKoe HAMPSKEHUE.

42 Bonbtmerp. Jlabopatopnas pabora 05 bubmmoreka [TOK
"HM3MepeHne u perympoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpsoKeHus "

ConpoTuBIiieHHE TPOBOIHUKA.
43 VY aenpHOEe COPOTUBIIEHHE bubmiorexa [IOK
P https://m.edsoo.ru/ff0aa738
BEII[ECTBA
JlabopaTopHas pabora
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTHBJICHUS TTPOBOJTHUKA OT €T0 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOUIA/IA TTOTIEPEYHOT 0
ceyeHus U matepuaia'
3aBUCUMOCTH CHJIBI TOKA OT
Bbu6morexa IIOK
45 HanpspkeHus. 3akoH Oma a1t

y4acTKa Lenu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlabopaTopnas pabora
"NccnenoBaHue 3aBUCUMOCTH CHJIBI

Bbu6morexa IIOK

46 TOKd, WAYIIETO HEPEs pEsuctop, ot https://m.edsoo.ru/ff0aa04e
COINPOTHUBJICHUS PE3UCTOPA U
HamnpspKeHHs Ha pe3ucrope”
47 [TocnenoBarenpbHOE U MapauIeIbHOE
COCTMHCHHUSI IIPOBOTHUKOB
JlaGoparopHas pabota "I[IpoBepka
48 IIpaBUJIA CJIOKECHUS HAIIPSYKECHUN bubmotexa IIOK
MIPU TIOCJIEI0BATEILHOM https://m.edsoo.ru/ff0aaas8
COCIMHEHNH JIBYX PE3UCTOPOB"
JlabGopaTopnas padora "[IpoBepka
49 MpaBuJIa JJIsl CUJIBI TOKA TIPU bubmmoreka [IOK
napajuieIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemienue 3a1au Ha mpuMeHEHUE
50 3akoHa OMa JiJIst pa3IumaHOro bubmorexa [JOK
https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUSI TPOBOAHUKOB
PaGoTa 1 MOIITHOCTH
51 SHCKTpI/I‘IeCKI(])lFO TOKa. 3aKOH Brbmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGoparopHas pabora
52 "Onpenenenue pabOTh © MOIITHOCTH bubmorexa [IOK
. https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOT O TOKA
DJIEKTPUYECKHUE LIENU U
53 MOTPEOUTENH IEKTPUIECKON bu6morexa [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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[TonroToBKa K KOHTPOJIbLHOU paboTe
1o TeMe "DIIeKTpUYECKue 3apsiibl.

54 Sapsike o Tena Bbu6morexa IIOK
SOKCHHBIC Tella U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMozencTus. IlocTosHHbBIN
AIEKTPUYECKUM TOK"
KonrtponeHas paboTta o teme
"DNeKTpUYECKUe 3apsiibl.
but6moreka [JOK
55 3apspKeHHBIE TeNa U UX
. . https://m.edsoo.ru/ff0abea8
B3aumojier cTBusl. [locTosHHBIM
ANEKTPUYECKUN TOK"
56 [TocTosiHHBIE MATHUTBI, KX
B3aUMO/JICHCTBUE
57 Vpok-uccnenosanue "M3yuenue 1 bu6morexa [IOK
TMOJIEH MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MarautHoe nose
bu6mmoreka [JOK
58 3eMiir ¥ ero 3Ha4YCHUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmneiT Opcrena. MarautHoe nose
59 M bubmmoreka [IOK
ANEKTPUYECKOT0 TOKa MarHuTHoe
P https://m.edsoo.ru/ff0ac1d2
MoJI€ KaTyIIKA C TOKOM
[IpumeHeHue 31eKTPOMarHuToB B
60 texHuke. JlaboparopHas paboTa 05 bubmuotexa IIOK
"N3ydeHue nelcTBUSI MArHUTHOT O ' https://m.edsoo.ru/ff0ac74a
0JIsl HA TPOBOJIHUK C TOKOM"
DNeKTPOABUTATENb TOCTOSHHOIO
Toka. cnions3oBanue
" bubmmoreka [IOK
61 AJIEKTPOABUTATENICH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabora

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
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"KoHCcTpynpOBaHHE U N3ydEHUE
paboThI 37eKTpoABUTATENS"

62

OmnbiTel @apaaes. 3aKoH
BHCKTpOMaFHHTHOfI HHAYKIUH.
IIpaBuno Jlenna

63

Dnexrporenepatop. CriocoObt
MIOJIy4EHHUS DJIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIIMH Ha
BO300HOBJIIEMBIX HCTOUHUKAX
SHEPIruu

64

[TonroToBKa K KOHTPOJIBHOU paboTe

1o TemMe "DIEKTPUUYECKUE U
MarHUTHBIC SABJICHUS"

65

KonrtposnpHas pabota 1o reme
"DNeKTpUYECKUE U MarHUTHbBIE
sIBJCHUS "

Bbu6morexa IIOK
https://m.edsoo.ru/ff0ach14

66

PesepBHbiii ypok. Pabota ¢
TekctaMu o TeMe "TernnoBbie
sBJieHUA"

bu6moreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubiii ypok. Pabota ¢
TekcTamu 1o Teme "TlocTossHHbIN
AJIEKTPUYECKHI TOK"

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

68

PesepBHbIii ypok. Pabota ¢
TEKCTaMH 10 TeMe "MarHuTHeIe
sIBJICHUA"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5
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9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero KonTpoabubie | IlpakTuyeckue fdl:;:EHHﬂ :gg)al:::;eenbnme
padoThI padoThI pecypesI

1 MexaHn4ecKoe IBH)KCHHE. 1
MartepuaibHas TOYKa

5 Cucrema orcuera. OTHOCUTEIHPHOCTh 1 bubmmoreka [IOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsiIMONTMHEITHOE 1 bu6moreka [IOK
NBIKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE NpsAMOIMHENHOE

4 nBuxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHeHOe paBHOYCKOPEHHOE 1 bu6morexa [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOT O

6 PaBHOYCKOPEHHOT'O JBMKCHUS. 1
I'paduk ckopoctn
JlaGopaTtopHas pabora

7 "OnpeneneHne yCKOpeHus Tena npu 1 1 bu6muotexa LIOK
PaBHOYCKOPEHHOM JIBUKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOonHoe nagerue Tesr. OnbIThI 1
lanunes

9 PaBHOMEpHOE BUKEHHE 110 1 bu6morexa [IOK

okpyxHocTu. [lepuoa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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obpamienus. JluneitHas u yrionas

CKOPOCTH
10 LleHTpOoCcTpeMUTENBEHOE YCKOPEHUE
11 [TepsrIii 3ak0oH HeroTOHA. BekTop bubmmorexa [{OK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6moteka [IOK
PaBHOnelicTBYIOIAs cua https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3axoH HproToHa. bubmotexa IIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3aga4 Ha npruMeHEHUE bu6morexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka IIOK
1 . r
> Cna ynpyrocrit. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay mo teme «Cuia
YIPYTOCTHY
JIab 0
. «g opaToprai Ij:;‘ OT; Bu6nmoreka [JOK
HPEASIERHE KectrocT! https://m.edsoo.ru/ff0aee28
MIPYKUHBI
bu6moreka [JOK
18 Cna Tpettis https://m.edsoo.ru/ff0af738
Pemenne 3agau o teme «Cuna bu6moreka IIOK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabora
20 "On 5 eJ'IIe)HI/Ie ioadxbn HEHTa Bubmmorexa [IOK
peA " " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenne 3aau no treme "3akoHbI
bu6moreka [JOK
21 Herorona. Cuna ynpyroctu. Cuna

Tpenus"

https://m.edsoo.ru/ff0afb8e
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Cuia TsDKeCTH U 3aKOH BCEMUPHOI'O

22 oTe Yckopenue cBoOOIHOTO bubmorexa TIOK
TATOTEHUS. HUE CBOOOIHOT
P https://m.edsoo.ru/ff0af044
HaaeHus
VYpok-koHpepenmus "J{BuxeHune Ten
23 BOKPYT TPaBUTAllMOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTuxu"
Pemenue 3agay mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMUPHOI'O bubmiorexa [OK
" P https://m.edsoo.ru/ff0af5f8
TACOTEHUS
o5 IlepBas xkocMuyeckKasi CKOPOCTb. but6moreka [JOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHEe MaTepuanbHON TOYKH.
AGcomoTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpIOro TENA € bubmorexa [JOK
. o https://m.edsoo.ru/ff0afe36
3aKpEIJIEHHOW OChIO BpAILlCHHUS.
MowmeHT cuinbl. LlenTp TsxecTn
PaBHOBecHEe MaTepranbHON TOYKH.
AOcomoTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOro TENA C
3aKPEMNJIEHHON OChIO BPAICHUS.
MowmenT cuinbl. LleHTp TshkecTn
28 Pemenne 3agau o teme "MoMeHT bu6moreka IIOK
cuiibl. LlenTp TsoxecTn” https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
" bubmumoreka [IOK
29 o Teme "MexaHudecKoe IBUKEHUE.

Bsaumoneiictue Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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KonTtponbshas pabora o reme

30 "MexaHnu4ecKoe JBUKEHUE. bubmorexa TIOK
. https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten"
Nmnynsc Tena. Umnynsc cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJIEH CTBHE

32 Pemenne 3amad no Teme "3akoH bu6moreka IIOK
COXpaHEHUs uMIyJibca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHius "PeakTuBHOE
JIBUKEHUE B TIPUPOJIE U TEXHUKE"

bu6moreka I[IOK

34 Mexanundeckasi paboTa 1 MOIIIHOCTh https://m.edsoo.ru/ffob0ag4
Pabora cuItbl TSOKECTH, CHITBI bubmmoreka [IOK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIabopaTtopHas pabora

36 «Ornpenenenne padOThI CUIIBI TPEHUS
MIPY pABHOMEPHOM JIBUKEHUU TeJla
10 TOPU3OHTAILHON TTOBEPXHOCTU»

37 CBs13b HEpPruu U padoTHI.

[TorenuumanbHas sHEprus

38 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SJHEPTHH B
MEXaHHKe

40 JlabopaTopnas pabora «M3yueHue bubmmorexa [{OK

3aKOHa COXpPaHCHHS SHEPTrUn»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
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41

KoxebaTensHO€E IBUXKEHUE U €T0
XapaKTePUCTUKH

Bbub6morexa IIOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaronme KoineOaHus.
Boinyx1eHHbIe KosieOaHus.
Pe3onanc

bub6moreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTu4ecKuil U Mpy>KUHHBIN
MasTHUKU

44

Ypok-uccienopanue «3aBUCUMOCTb
nepuoia KonedaHuil OT )KeCTKOCTH
IPY>KUHBI U MAacChI Tpy3a»

but6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHepruu npu
MEXaHUYECKUX KOJICOaHUSIX

46

JlabopaTopHas pabora
«OmnpezeneHne 4acToThl U Ieproja
KoJie0aHUi MPY>KUHHOTO MasITHUKA)

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlabopatopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIepHoJIa KOIeOaHui
Ipy3a, NIOABCIICHHOI'O K HUTH, OT
MAacchl Tpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MeXaHU4eCKuX BOJH. [IpomosibHbIE U
MONEPEYHBIE BOJIHbI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPJIOM TETIE.
Ceiicmuueckue BOJHBI"

50

3Byk. Pacnpoctpanenue u
OTpa)ke€Hue 3ByKa



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

o1

VYpok-uccnenoranue "Habmonenne
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'pomMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

VYpok-koHpepenus "YnbTpa3Byk u
MHOPa3BYK B IPUPOJIE U TeXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM padoTe
1o TemMe "3aKOHbI COXPaHEHUSI.
MexaHnndeckue KouebaHus U BOJTHbI"

but6moreka [JOK
https://m.edso0.ru/ff0b25f0

55

Kontponphas pabora o reme
"3aKOHBI COXpPaHEHMUS.
MexaHnunyeckue KonedaHus U BOJIHbI"

56

DNEeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJTHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

58

VYpok-konpepennus "Ulkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue 31eKTPOMAarHUTHBIX
BOJIH JUUISI COTOBOM cBs13K"

bu6moreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccinenosanue "M3yuenue
CBOMCTB SJICKTPOMATrHUTHBIX BOJIH C
MTOMOIIEI0 MOOMJIBHOTO TenedoHa"

but6moreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3aJla4 Ha OIpCaACJICHUC
HaCTOTHI U JJIMHBI
QJICKTpOoMar HUTHOM BOJIHBI



https://m.edsoo.ru/ff0b23ca
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DneKTpoOMarHuTHas IpUpoJia CBETa.

61 CkopocTth cBeTa. BoiHOBBIC Bu6mmorexa [IOK
b https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsamonuneiinoe
62 pacnpocTpaHeHue cBeTa. 3aTMEHUs buomorexa [JOK
https://m.edso0.ru/ff0b3658
Counnua u JIyHbl
3aKOH OTpa)KEHUs CBETA. 3epKaa.
63 Pemenwne 3aa4 Ha IpUMeHEHUE bubmiorexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKeHHsI CBETa
64 [Ipenomnenue cBeTa. 3aKoH bu6morexa [IOK
MIPEJIOMIICHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoE BHyTpEeHHEE OTpaKeHne
65 cBeTa. Mcnonp30BaHue MOJHOTO bu6mmoreka [JOK
BHYTPEHHET0 OTPa)KEHUS B https://m.edsoo.ru/ff0b3c5¢
ONTUYECKUX CBETOBOAAX
JIabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEJIOMJICHUST CBETOBOTO JIy4a OT
yria najeHus Ha rpaHule "BO3ayX-
crexyio""
VYpok-KoH(pepeHuus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHET O OTPAXKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3b"
bubmumoreka [IOK
68 JIun3zel. OnTHueckas cuia JIMH3bI https://m.edsoo.ru/ffob3f2c
69 [Toctpoenune n300paskeHnil B TMH3AX bubmiorexa LIOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
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JlabopaTopHas pabora
"Onpenenenue GOKyCHOTO

bu6morexa IIOK

70 PacCTOSIHUS U OTITUYECKON CHUJIBI https://m.edsoo.ru/ff0b4206
cobuparomei JuH3bI"
71 Ypok-korpepenmus "OnTuaeckue bubmmorexa [JOK
JMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0cOa7e
['ma3 xak onTuueckas cucTema. bubmmoreka [IOK
72
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3penusi. Kak coxpanuts 3penue"
Pasnoxenue Genoro cBera B CIEKTP.
72 Onwitel HetoToHa. Crioxenue bu6mmoreka [JOK
CIIEKTpajbHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JIaGopaTtopHas padora "OMNbITH 1O
pasioKeHHIo 0eIoro cBeTa B CIIEKTP
75 Y BOCIIPUSITUIO LIBETA IPEAMETOB ITPU bubmmorexa [JOK
https://m.edsoo.ru/ff0c0e2a
WX HaOJIIOJIEHUU Yepe3 [IBETOBbIE
¢bunpTps"
VYpok-npakTukyMm "BoHOBBIE
76 CBOMCTBA CBETa: AUCIIEPCHUS,
uHTepdepeHus u qudppaxus”
77 Omneitel Pezepdopaa u mimanerapHas bu6morexa [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

HcnyckaHue n NOIJIOIIEHHE CBETa

. bu6mmoreka [JOK
79 atomoM. KBaHTebl. JIunenyateie https://m.e dsoIO_Fru ff0cld4c
CIIEKTPBI
80 VYpok-nipaktrikym "Habmonenune bu6morexa [IOK
CIEKTPOB UCIyCKaHuA" https://m.edso0.ru/ff0c1550
81 PanroakTuBHOCTH M €€ BUJIBI bubmrorexa [JOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTr O sifipa. bu6moteka [IOK
Hyxknonnas moxaens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE MpEBpaICHUS. bu6moreka IIOK
N3oromnst https://m.edsoo.ru/ff0clal4
84 Pemrenue 3agad mo teme: bubmmoreka [IOK
"PagnoakTuBHBIE TIpEBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmnana
VYpok-koHdepeHus
86 ”Pf)a)moaxrqp)mim: W3ITYYCHUS B bubmotexa [IOK
\ https://m.edsoo0.ru/ff0c2126
MPUPOJIE, METUIIMHE, TEXHUKE
SnepHbie peakiuu. 3aKOHBI
87 COHXI‘I))aHeHIEH 3a11251;[0130r0 u Brbmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YK CEN
88 DHeprus cBsI3M aTOMHBIX siiEP. bubmmoreka [JOK
CBsI3b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pewenne 3aau no teme "fAnepuoie
peakun"
90 Peakiiuu cuHTE3a U 1€EHUS SEP. bubmumoreka [IOK
Hcrounuku sHepruu CoJiHIla U 3BE311 https://m.edsoo.ru/ff0c1e88
01 Ypoxk-koHpepenuus "Snepuas

sHepreTuka. JleicTBus
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PaaMOaKTUBHBIX U3JIYYCHHUH HA
JKUBBIC OPraHU3MbI"

[ToaroToBKa K KOHTPOJIBHON padboTe
10 TeMe "DIJIEKTPOMarHUTHOE IOJIE.

bu6moreka [JOK

92
DJIEKTPOMAarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBrIie siBiieHUS"
KonTtponbHas pabora o reme
93 "D1eKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHEIC BOJIHBI.
KBanToBbie ssBaeHus"
[ToBTOpEHuUE, 0000IICHHE.
94 JlabopaTopHbIe pabOTHI IO KypC bubmiorexa [JOK
" P pu P | ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Teia
[ToBTOpenue, o0obmeHue. Pemenne
95 ACYETHBIX M Ka4YECTBEHHBIX 3a1a4 bubmorexa HOK
P " " https://m.edso0.ru/ff0c2572
1o Teme "TenyoBbie MPoIecChl
[ToBTOpenue, o6obmeHue. Pemenre
96 pacyeTHBIX M Ka4eCTBEHHBIX 3a1a4 bu6moTteka [JOK
no Teme "KIIJ[ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurarenen"
[ToBTOpenue, o0odmeHue. Pemenne
97 ACUETHBIX ¥ KQaUeCTBEHHBIX 337124 bubmorexa [IOK
P \ " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ[ anexkTpoycTtaHoBOK
[ToBTOpEHUE, 0000IICHHE.
but6moreka [JOK
98 JlabopaTopHbIe pabOTHI IO KypCy

"CBeToBbIE ABJICHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6obmenue. Pabora ¢

99 TEKCTAMH O TeMe "3aKOHBI 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHECHHS B MEXaHUKE
[ToBTOpenue, o6obmenue. Pabora ¢
100 texctaMu 110 TeMe "KosebaHus u 1 bubmotexa [JOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTaMu 1o TeMe "CBETOBLIE 1 buGmorexa [OK
" https.//m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o606meHue. Padora ¢
102 TekctaMu 1o treme "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO HACOB I10 102 97

ITPOTPAMME



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










