MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunnctepcTBO 00pa3oBaHus U MOJOAEKHON MOTUTUKN CBEPITIOBCKON 00JIacTH
Ynpaenenue o6pazoBanus AaMuHHCTpAIuu ChICEPTCKOTO TOPOJICKOTO OKPYTa

MAOY COII Ne 3

YTsepxaaio 7, 39 'f AP
Jupekrop yiKoAbl~ 5 \va da M.H.
ﬂpm(m Méf()y COUINGH ' |

n. JABypeufHck

I\v 65 ’DA 2

COVIN
6’ oe’zoz:!r /

PABOYAS ITIPOTPAMMA
(ID 1184572)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

JUIs oOydJaromuxcs 7-9 KiaccoB

JABypeuenck 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypOBHE OCHOBHOTO o0O0mIero oOpa3oBaHuUs
COCTaBJICHa HAa OCHOBE MOJOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeamera «Duznkay.

Copepxanue mnporpaMMbl 1o (U3MKEe HampaBlieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYyYarolIMXCs M OPraHu3alui0 HU3yYEHUs
bu3uKn Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo Qusnke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEeAMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaK¥Ke
MEXIIPEMETHBIE CBS3W €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yuyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJIEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®usnka ABIAETCS  CUCTEMOOOpAa3yIIIUM Uil  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MMOCKOJIBKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYaeMbIX XHMHUEH, OHOJIOrHMeH, acTpoHOMHUEH u (DHU3NUECKOM
reorpadguei, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYyHYI0 KapTUHY MHUDPA,
npenocTaBiIsieT Haubojee sCHbIE O00pas3lbl MPUMEHEHUS HAY4YHOTO METo/Aa
MO3HAHUS, TO €CTh CITOCO0a MOIYYCHHS TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OO0pa3oBaHHSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIETEHTHOCTSAMH, XapaKTepU3YIOUIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJIB30BAaTh  HAYy4YHBIE
JI0OKa3aTeIbCTBA JIJIsl TTOJTYYEHHUS BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmx
OCHOBHBIE  001I€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM



Konnernun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokoa oT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HHTEpeca M CTPEMJICHHS OOYYalIHUXCSd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
po(eCCHOHATBHOM JESITEILHOCTH, CBA3aHHOW ¢ (PU3HMKOM, MOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ATUX IIeJIeH InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO
O6H1€FO O6pa30BaHI/IH o0OecreynBaeTCs PEIICHUCM CICAYIOIUX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPHUUECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINMUCHIBATh M OOBACHATH (PU3UYECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIHMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKkux MoOJIeTIeH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a9;

pa3BHUTHE YMEHUN HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHbie  pabOTBl W  OAKCIEPUMEHTAIbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHI ¢ MHpOpMaIuel HU3NIECKOro COAEp’KaHus,
BKJIOYast MH(OOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHOU ACSTEIBPHOCTH, CBI3aHHBIMU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3HMUECKON HAYKH.

Ha uzyuenue ¢uszuku (6a30BbI YpOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIILHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX pabOT M OMNBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEM
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI0 3K3aMeHa M0 (pU3HKeE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. M3Mepenue ¢usnueckux BennuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennii. MexxayHapoiHasi ciCTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM H3Y4alOT TPUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAaHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.

2. ®usnueckre TpuOOPHI U MPOLEAYpa MPSMbBIX U3MEPEHUI aHAJIOTOBBIM U

1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.
2. M3MepeHune paccTOSTHUM.
3. M3MmepeHnue o0bEMA XUJIKOCTH M TBEPAOTO Tea.
4. OnpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPM IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATyPHI.

6. IIpoBenenue mccienoBaHMs IO NPOBEPKE THIIOTE3BI: JAAIBHOCTH IOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIEe BHICOTA
IIyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHMH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBs3b CKOPOCTH JBHKEHHS 4YacTHL C
Temmeparypoil. bpoyHoBckoe nBmwkenue, nuddysus. B3aunmopeiicTBue dwacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKWBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIAKOCTEW M TBEPABIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBsI3b MEXIy CBONCTBAMHU BEILECTB B Pa3HBbIX
arperaTHbIX COCTOSIHUSX U UX ATOMHO-MOJIEKYJIAPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOIO IBUYKEHHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  sgBieHUM,  OOBACHAIONIUXCS  MPUTHKCHUEM  WIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka jguaMeTpa aTomMa METOJOM PSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 1O HAOJIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBWKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
W3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BellecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TsokecTd. Cuiia TSKeCTH Ha Apyrux aHetax. Bec tena. HeBecomocTs. Coxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuila TpeHUs.
TpeHue CKoIbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpauuu.

HaGmonenre MexaHU4ecKoro JBUKEHUS Tena.
N3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHME Macc 0 B3aUMOJICHCTBUIO TEJ.
. CnoxxeHue cuJji, HalpaBJIE€HHBIX M0 OJHOM MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABWKEHUS (IIapuUKa B KUIAKOCTH,
MOJIEIN DJICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuka o
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HaOmonenne u3MEeHEeHHs] CKOPOCTH TP B3aUMOJICHCTBUU TEN.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (aedopmaiiun)
MPYXUHBI OT MPUIIOKEHHOMN CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJBKEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenue. CnocoObl YMEHBILICHHS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBlieHUs] Ta3za OT oO0bEéMa, Temmeparypsl. llepemaua paBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH [lackang. [IHeBmaTmueckue

MalIHbl. 3aBUCHUMOCTb JABJICHMS XUIKOCTU OT IIyOMHBI. ['MapocTtatnueckuii
napanokc. Coobiaromuecs cocyabl. [ 'uapaBinyeckiue MeXaHu3MBbl.

Atmocdepa 3emin u atmocepHoe mamieHue. [IpuuuHBI CyIIECTBOBAHUS
BO3AyIIHON 000m0uku 3emiun. OnweiT Toppuuennu. M3mepenue aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 1151 U13MEepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT O00BbEMa MHOTPYXKEHHOM YacTH
TENa U INIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUAKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIaBaHUE MIIN IOIPYXKEHHUE TN B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopnuie padbomut u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACCBHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pazngen 5. PaboTra 1 MOIIHOCTB. JHEPruUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUsS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTuMdeckass W NOTEHIUAIbHAs OJHEPIUs.
[IpeBpaienne 0JTHOrO BHJ1a MEXaHUYECKOW SHEPTUU B IPYTrod. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue paOOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHHM TeJa

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHUs pblyara.
3. N3mepenue KIIJ] HaKJIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHEHUS] MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, JKHAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIIeCTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHH:
TeIuIoIepe1ada 51 COBEpIICHUE paboTHI. Buasr TEIUIoNEepEeaAYn :
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KomnuecTBo TeruioTel. YjenbHas TEIUIOEMKOCTH BEIecTBa. TemIooOMEH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OanaHca. IlmaBnenne w
OTBEpPACBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. VMcmapenue. Kumenme. YiaenpHas TtemioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JTaBJICHMUSI.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Ipunuunsl padotsl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTaTENM U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

HaGmonenue nuddysun.

HaGmionenue siBjeHUi cMaulBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEéMa W HarpeBaHUM WIH
OXJIAXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BEUIECTB.
HaGmonenue kunenus.

HaGmroeHne nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mopenu TenaoBbIX ABUTATECH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMs] BHYTPEHHEH OSHEPruud Tella B pe3yJsibTaTe
TEIIoTepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sIBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYCCKUM ITUJIUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUECKHX 3apsaoB. B3ammoneinctsue
3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnoisie. Hanpsxk€HHOCTh 3nexkTtpuueckoro mnoss. [IpuHiun
CYNEePHO3UIIMH IEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtouynuku mOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTUBJIEHUE BellecTBa. 3akoH Oma
ot yyactka uenu. [locienmoBatenbHOE W MapajuiesIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNeKTpUUECKUe 1eNu U MOTPeOUTENIn MIEKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHWTH.  B3auMoneicTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCronb30BaHUE HJIEKTpOJBUTATENCH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue daeKkTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO TOJIA.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelCTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOKHOCTH Pa3JeICHHS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sABICHUS SJIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIUU TeJI HUHIAYKIMEH U [OpH
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKA U
TADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUSI TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSHXKEHUH TIPU  MOCIEI0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAJUIEIBHOM COEOUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YE€pPE3 JIAMIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TOJS TMOCTOSIHHBIX ~ MarHUTOB TPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHJIBl  B3aHMMOJEUCTBUS
KaTyIIKA C TOKOM M MarHutra OT CW/Ibl TOKA WM HAalpaBICHUS TOKA B
KaTyILKe.

18. M3yueHue AeiCcTBUS MAarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHECHUM 3HAYEHUs U HANPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (CucremMa OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBMKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMepHOE mpsiMOJIMHETHOE nBUxkeHue. CpeaHsisi U MTHOBEHHas
CKOpOCTH TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmkeHue. CBoOoaHOE
nagenue. OnbITel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIunelinas v yriaoBasi CKOpOCTU. LIeHTpOCTpeEMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TsSOKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHusd. JBmxkenue muaner Bokpyr ConHpa. IlepBast kocMuueckas CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPZIOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b dHEpPruu U padboThl. [loTeHIManbHas SHEpPrus Teia, NOAHITOro Haj
MMOBEPXHOCTHIO 3eMIIH. [0TeHIIManbpHas SHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprusd. Teopema 0O KMHETHYECKON IHEPrUU. 3aKOH COXPAHEHHS] MEXaHHUYECKOU
SHEPIUH.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEJ

OTCYETa.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHuyecKuXx sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHJKECHUM
OTHOCHUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua umiysibca Npu B3aUMOJIECUCTBUHA TEI.

[IpeobpazoBanus SJHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJbca Mpu ad0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peak THBHOTO JIBHYKCHHUS.

CoxpaHeHrne MEXaHHUYECKON YHEPTUM TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHHUM TEJa MO IeUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHHMS IIIAPUKA WITH TEICHKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHHS OpycKa WM JIBYOKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHue YCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKCHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHM 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKECHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHUS MPH PABHOMEPHOM JBHKEHHUH Teia
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS YDHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIATya. MaremMaTnueckuii U NpyKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPrUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme — kosiebaHusA.  BolHyxnennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. I[IponmoneHbie U
NONEpPEYHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHECHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TEJIE, CEICMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yJIBTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHME Tea 1IOJ NCHCTBHEM CHIIBI TSHKECTH M CHIIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.
3. HaGmroneHue BRIHYXICHHBIX KOJICOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHrue 4YacTOoThl W TepHoja KoyieOaHUW MaTEeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4aCcTOTHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHOa KOJIeOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJIEOAHUN MPY>KHHHOTO MasTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IMPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. 3Mepenue yckopeHusi CBOOOAHOrO MaJIeHHUs.
Pazgen 10. DieKTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHoIX BOJH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€ AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHerHOE

pacnpocTtpanenue cBera. 3atmeHusa ConHua u JIynsl. Otpaxenue cBera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHusi cBera. IloiHOe BHYyTpeHHee
OTpakeHue cBera. Vcnmonap30BaHME TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxa onayuedr B guH3e. OnTuueckas cucrema (Qortoarnmapara,
MUKpPOCKONAa M Tejneckomna. ['ya3 kKak onTudeckas cucrtema. BiIn30pykocTh H
NaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. Onwitel HetoTona. CroxeHue
CIIEKTPaJIbHBIX IIBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUI B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4ei B coOuparoliei JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIUH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[TpunHIMn peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTA.

10. Monens ri1asa.
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11. Pasznoxenue 6e10r0 cBETa B CIIEKTP.

12. IlonyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHMMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJia
TaJICHUsI.
N3ydenne xapakTepucTUK N300paKeHHs MpeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jiyda OT yrja
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune n300pakeHHI C MOMOIIBIO COOMPAIOLIEH JTUH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JVH3BL.

6. OIBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHas wmoxens artomHoro sjpa. M3orombl.  PamuoakTuBHBIC
npeBparnieHus. [lepros momypacmnaaa aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aps/IOBOTO M MAacCCOBOTO YHCEL.
DOHeprus CBsi3M aTOMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuum cuHTE3a H
nenenus sanep. Ucrounuku sneprumn CosiHia 1 3BE3.

Anepnas sHepretuka. JleWCTBUS paJMOAKTUBHBIX HU3JYYCHUN Ha >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InYHbIX Ia30B.

3. Cnekrtp Bojmopoaa.

4. HaOGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3ITYUYECHUH.

6. Peructpanus uznydyeHus NpupoAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnronenue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUS.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUHM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOINI MOTYITH TIPETHA3HAYCH JIJISI CUCTEMATHU3AINH
U 0000mIeHWs]  TPEIMETHOTO  COJACpXaHUS W  ONBbITa  JIEITEIHLHOCTH,
NPUOOPETEHHOTO TP M3YUYEHUHU BCETO Kypca (DU3UKH, a TaKKe ISl TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3WKe I 00ydaronuxcs,
BBIOPABIINX 3TOT YY€OHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJISI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBAECTCS IOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTEeCTBEHHOHAy4YHAasl TPAaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUW MPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUecKue
SIBJICHUSI, NPUMEHAS I[IOJyYCHHbIC 3HaHUs, peElarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3Jielia peaau3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
Ipeajaraeres:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uYecKue sIBJICHUS B OKPY KAIOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIeIOBaHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus

y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMUHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSIBIIEHWE UHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecKoN HAYKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTh K aKTHBHOMY Y4YacTHUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MPOOJEM, CBSA3AaHHBIX C TPAKTHUYECKUM TPUMCHEHHEM
JTOCTXKEHUN (HU3UKH;

— OCO3HaHUE BAKHOCTU MOPAJbHO--3TUYECKUX IMPUHIUIOB B JESITEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MUYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronmoJyyms:

— OCO3HaHWE IICHHOCTH 0€30MmacHoro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBUil O€30MacHOTO TOBEICHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYJAOBaHUEM B
JOMAITHUX YCIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedIEKCUHU, MPU3HAHUE CBOErO IMpaBa Ha
OIKOKY U TAKOTO e MpaBa y Apyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHON HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM,

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX C (DUUKOI;

e 7)3K0JOrUN4e€CKOr0 BOCIIMTAHUA:

e — OpHEHTalus Ha NMpUMEHEHUE (U3UYECKUX 3HAHUU sl pelieHus 3a7ad B
o0JlacTh OKpY’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHME TJIOOATBHOTO XapaKTepa HKOJOTHMUYECKUX MPOOJIEM U MyTeu ux
pelieHus;

e 8) aganTanMu K U3MEHMIIHUMCS YCJOBUSIM COUMAJIBLHOW M NMPHUPOIHOI
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU TMPU BBHITIOJHEHUH HWCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHUWE YPOBHS CBOCH KOMIIETCHTHOCTH dYepe3 MPAKTUUYECKYIO
eI TCIbHOCTD;,

e — moOTpeOHOCTH B GOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHUCjIe QOPMYIHUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O U3UICCKUX O0BEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(HUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHMPOBAHHE CBOCTO PA3BUTUSA B MPHOOPETEHHWHU HOBBIX (PU3HMUICCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBUUA C Y4€TOM BIHSHUA Ha OKPYKAIOIIYI Cpeay,
BO3MOXKHBIX TJIOOAJIbHBIX MOCIIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mMporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIONINE MO3HABATEIHbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHbIE  y4uyeOHbIE  JCHCTBUS, PEryJIATHBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IEUCTBUSI.

ITo3znaBaTe/bHBbIE YHUBEPCA/IbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh M XapaKTEpPU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOILIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTATh TMIIOTE3bl O B3aMMOCBSI3AX
(bu3HUECKUX BETUYHH;

CaMOCTOSATEIILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3HUecKou
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbLCKIE AEHCTBUS:

UCITIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIILCKUN HHCTPYMEHT IMO3HAHUS,
IIPOBOJIUTH TIO CAMOCTOSTEIILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOKHBIT
bu3nueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYNIHpPOBaTH 0000IIEHUS U BBIBOJBI MO Pe3yJibTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh BO3MOJKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI U 3alpOCHI IIPH MOUCKE U
orbope MH(pOPMALMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOHMPAaTh ONTUMAJbHYIO (OpPMY IIPEICTaBICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh peIlacMble 3aladyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOM rpauKoi ¥ MX KOMOMHAIUSMHU.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:

B XOJe OOCYXACHHUS y4eOHOro Marepualia, pPe3yIbTaTOB JIA0OPATOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI 1
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC HA PCIICHHE 3aJadyd W IOJJepKaHue
0J1aroXKeIaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU APYIMX YYacCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YNbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThl MpU pEHIeHUU KOHKPETHOW (U3UUYECKON
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalHUsIX, TPEOYIOMIHNX
TUTSE petieHust GU3NIEeCKUX 3HAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX TPHUHATHS  pElIeHUN
(MHIUBUIyaIbHOE, TPUHATHE DPEIICHWs B TPYyMIe, MPUHSATHE PpelIeHUuN
TPYIION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PelIeHUs GU3NUECKON 3a1a9u WIIN
IJlaHa MCCJEAOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
GU3MYECKOro  HUCCIENOBAaHMS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYIrOro;



MPU3HABATh CBOE NMPABO HA OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yuenusi B 7 Kiaacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe W XUMUYECKUE  SIBJICHWS,
HaOII0JIeHUe, AKCIEPUMEHT, MOJENIb, TUIOTE3a, €IUHUIIBI (PU3NUYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna,  nedopmarus  (ynopyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath sBiaeHus (nquddys3us, TEIIOBOE IBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  WHEPIUs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHHsI, Tepejavya JaBlieHus TBEPABIMU TelaMU, XKUAKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW HEPruM) MO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHl JIBUJKEHUS C PA3TUYHBIMU CKOPOCTSAMH B KUBOW M HEKWUBOU
NpUpOJIe, NEWCTBHE CWIBI TPEHUS B TMPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO NTaBJICHUs HA JKMBOW OPTaHU3M, IJIaBaHWE PhIO, phIuard B
TEJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3UUYECKUX SBICHUN;
OMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN W (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMUMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YIPYTrOCTH, CUJIA TSKECTH, BEC
Tena, Cujla TPEHus, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKABAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYECKasl W TOTEHLMAJIbHAS DHEpPrus), MpU ONHCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBIC  HMCIOJIB3YEMBIX  BEJIUYHMH, HX
0003HaYeHUsI U EAUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYUUH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOXKEHUS CUil (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpol Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3amadyu B 1—2 JeHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3pIBaromue (U3NUYECKUE BETUYMHBI: HAa OCHOBE aHaIu3a
yCJIOBHS 3aJlauyl 3aMHChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUYECKUE
BEJIUYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYHMHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOpbIE MOXKHO PEIIUTh NpPHU TOMOIIH
(bu3MUeCcKrX METO0B, B OTMIMCAHUH MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
Opeanosoxenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3ysibTaT, HAXOAUTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsiCMbIC
MIPEINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBINIOJIHSATh TMpPSMbIE H3MEPEHUS] PACCTOSHMS, BPEMEHHM, MacChl Tela,
00béMa, CHUIBI W TEMIEPATyphl C HCIOIB30BAHMEM AaHAJIOTOBBIX U
U(GpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS NPUOOPOB € YUIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOU (PU3NUYECKON BEIIMUUHBI OT
IPYrol C UCHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBUXKYILETOCAd Tela OT BPEMEHHM JBWIXKEHUS Tela, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IIOIIAU COMNPUKOCHOBEHUS TEJ, CUITbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMa
MOTPYKEHHON YaCTH Teja M OT IUIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara u OJIOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM YYEOHOTO WCCIICIOBAHUS, COOUMpaTh YCTaHOBKY H
BBITIOJTHATh M3MEPEHUsS, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

IIPOBOAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUJAKOCTH W TBEPAOTO TeJa, CHJIA TPECHHS CKOJIBKEHUS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAKOIIAsS CWa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeEI0, KOIPOHUIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW HHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOMpaTh HSKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIIST 3HAUCHUE NCKOMOM BEJTUYMHBL;

COOJTIO/IaTh MpaBUIIa TEXHUKHU OE30MaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, Oapomerp,
phIyar, MOJABUKHBIN U HEMTOJABUKHBIN OJI0K, HAKIIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
MNOJIIUITHUKHA, YCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 CBOHMCTBaX (PUBHYECKUX SBICHUN M HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHus 0€30MacHOCTH MpH O0palleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB HWH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHHUS pPa3IUYHBIX HWCTOYHUKOB BBIJEIATH
uH(bOpMAINIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

MCIIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO
aMTepaTypy (HHU3MYECKOTO  COACpKAHUS, CIPABOYHBIC MaTepUAIbI,
pecypcel cetn MHTEpHET, BlajeTh NpuéMaMy KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(YOPMAITUY U3 OJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJIMYHO JAeNlaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU OBTOM T[PaAMOTHO HCIOJIb30BaTh
U3YYEHHBIA TOHATUIHBIM anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUNA paclpenesnsiTh
00s3aHHOCTH B TpyINIe B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadamH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUAJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nnyath SBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KANWUISPHBIC SIBIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaumsaius (OTBEpAeBaHUE), KUIICHHE,
TeIJIonepeaayda (TEeTIONPOBOAHOCTb, KOHBEKIIHS, U3IIy4YEeHHE),
ANEKTPU3AIUs TEJ, B3aUMOJEUCTBUE 3apsA/IOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aNUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TMOJISI HA MMPOBOJHUK C TOKOM, BJIIEKTPOMArHUTHAsA MHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SBIEHUA B MPHUPOJE,
KpUcCTauibl B Tpupone, uznydenue CoiHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SABJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMiid, Apeid MOIOCOB, POJIb MAarHUTHOTO MOJS ISl JKM3HM Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTh MPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKK) (PU3MYECKUX
SIBJICHUM;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (PU3MYECKUE SIBICHUS, UCTIOJb3Ys
dbu3nyeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSE SHEPrus, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIJIOEMKOCTh BEIECTBA, VJAEJbHAs TEIUIOTa



IUIaBJICHMS], yJeJbHAas TEIJIOTa NapooOpa3oBaHMs, YJelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTta W MOIIHOCTH
ANEKTPUYECKOTO  TOKAa), NpH ONHCAHUM MPABWIBHO  TPAKTOBATH
(bU3UYECKU CMBICT HCIOJIb3yeMbIX BEJIUYUH, 0003HAYEHUS W €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYWH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIMUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa Uil ydacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE TMPOIECCH M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBISBIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJauyud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyibl, cBs3bIBaOINUE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PEIIEeHWs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEOoOXOMUMBbIE i €€ pelIeHHs, MPOBOJWTH pacdyéThl U CPaBHUBATH
MOJIYYeHHOE 3HaueHNe (PU3NIECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacro3HaBaTh MOPOOJEMBI, KOTOPbIE MOXKHO PpEIIUTh MPU [OMOIIU
bu3MUecKrX METO/OB, HWCIOJIB3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
MIPOBEPSAEMOE  IPEIINOJIOKEHNE, OLEHUBATh NPABWIBHOCTh IOPSAJIKA
IIPOBEJICHUS UCCIIEA0BAHMUS, JEJIATh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOTIONEHUIO (PUBNYECKUX SBICHUN  WIH
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MpOIEcca OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3Jydarolel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCITAPEHUS BOJBI OT TEMIIEPATYPhI KUIAKOCTH U
mIonaau €€ TOBEPXHOCTH, DJJIEKTpU3aLUMs TeJI U B3aUMOJCHUCTBUE
AJIEKTPUYECKUX 3apsA0B, B3aUMOJCHUCTBHE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allisi MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHuTOB, JCHCTBUS
MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUSs, OITUCKIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BHIBOJIHI;
BBITIOJIHSIT, ~ TMPSAMBIE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOM
BJIQKHOCTU BO3[lyXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB M JAaTYUKOB (PU3UYECKUX BEJIIMYHMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ HCHOJB30BAHMEM MPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIEr0o 4Yepe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TIOCJIENIOBATEIbHOTO M MapajuIeIbHOTO  COEIMHEHHM
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3NYECKUX BeIMYUH (yleTbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpATh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEQysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh MPUHLUNBI JEUCTBUS HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIepMETp,
BOJITMETP, CUETUUK BJICKTPUUYECKON SHEPrUH, 3IEKTPOOCBETUTEIbHBIE
npuOOpPBI, HATPEBATEIbHBIE YIIEKTPONPUOOPHI (TPUMEPHI), dTEKTPUUECKUC
PEeAOXPAHUTENH, ANEKTPOMArHUT, FIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHWUS O CBOMCTBax (DM3WYECKUX SBICHUNA M HEOOXOJMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA U H3MEpPUTEIbHbIC
npuOoOpbl MO CXEeMaM M CXEMATHYHBIM PUCYHKaM (OKHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATEIbL BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX



Iernel ¢ MOoCaeA0BaTeIbHBIM U MMapajluIeIbHBIM COSAMHCHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
MPUBOIUTH  TpUMEpHl  (HAXOAuUTh  HWH(MOpPMAIMIO O  MPUMEpax)
NIPAKTHYECKOTO HCIOJI30BaHUS (PU3NYECKUX 3HAHWN B ITOBCETHEBHOMU
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3JI0POBbS M COOJIOIACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCA 3HAHWHM MW TYyTEM CpaBHCHHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh MPHU BBITOJTHCHUHM YYCOHBIX 3a/IaHWA HAYyYHO--TIOMYJISPHYIO
IUTEpaTypy (HU3UYECKOTO  COJACpXKAHUS, CIPABOYHBIC MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3UUECKOTO
colepXaHWs, B TOM 4YHCJIE IYOJMYHO TIPEJICTABISATH pPE3yIbTaThl
IIPOSKTHOW WJIM HCCJICAOBATEIbCKOW JEATEILHOCTH, TIPH 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (H3UKH,
COIPOBO’K/JIaTh BBICTYIICHHUE MPE3CHTAIINCH;

IPY BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCICIOBAHUN (DU3UUCCKUX
IPOIIECCOB PACIpPEACNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIIMOJHEHUEM IUIAHA IEUCTBHUI U
KOPPEKTHPOBAaTh €ro, aJcKBaTHO OIICHWBATh COOCTBCHHBIH BKJIAJ B
NEeATEeIIbHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IHKTHI.

K xoHy 00yueHust B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBIDKCHHUS, Aehopmarius
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPETPY3KH, LUEHTP TAKECTH, aOCOTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YyIbTPa3BYK, 3JIEKTPOMAarHUTHBIC BOJIHBI,
1IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CIEKTPbI UCIYCKaHUs U MOIJIOLICHUS, alibda-, OeTa- U raMMa-u3ITydeHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOoJeOaTelbHOE JBIMKEHHUE (3aTyxarouue U
BBIHYXKJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBHJKEHHE, OTPaKEHUE
3ByKa, NPSIMOJMHEWHOE pacinpoCTpaHEHUE, OTPAXEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJIOXEHUWE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEeKTpa
U3JTyYEHHU) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4uciie (U3MYecKue SIBJICHUS B TMPUPOJE:
NPWIKBHI U OTJIUBBI, ABMKeHUE T1aHeT COTHEYHON CHCTEMBbl, PEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYEecKOe NEHCTBHE BHUIMMOIO,
yIbTPaUONETOBOIO ¥  PEHTICHOBCKOTO M3JTYyYEHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, DPaJUOAKTUBHOE H3IIyYCHHE
NPUPOJHBIX MHHEpAJIOB, JACHCTBHE pATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMpHU ATOM MEPEBOJAMTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TEN U (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CPeAHSsE W MTHOBEHHass CKOPOCTh Teja MpHu
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, IyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHMS, CWiIa YIPYTrOCTH, CHJIAa TAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHUSA, BEC Teja, HMIIYJIbC Tella, HUMIYJIbC CHIIbI,
MEXaHH4YecKass padoTa M MOIIMHOCTh, NOTEHUUAJIbHAs DJHEPrus TeEJa,
HNOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NeproJ U YacToTa KoseOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIIECHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKHIM CMBICH HCIOIb3YEMBIX BEIUYMH,
0003HaYeHUsI U EAUHUIBI (PU3HMYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMYMHY C JPYTUMU BEJIMYMHAMH,
CTPOUTH I'papMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWsl 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHIMUI CYNEPHO3ULMH CHJI, NPUHUUII OTHOCUTENBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO U MACCOBOI'O YHCEI
OpU AIEPHBIX PEaKUUsX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTH OOBsICHEHHEe U3 2-3
JIOTUYECKUX LIAroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HPU3UUYECKUX
ABJICHUN, PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouMecs Ha cuctemy U3z 2-3
YPaBHEHHMI ), UCIIONB3YS 3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAauYeHUs (U3MUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPHU TOMOIIH
(¢u3MUeCcKX METO/OB, HUCIIOJIB3Ys ONHCAHUE HCCIEIOBAaHUS, BBIIEISATH
IpoBEpsieMOe  MPEJIOJNIOKEHNE, OIEHUBATh MPaBUIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHH U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢du3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBUCHUMOCTh IEpUoAa KOJIeOAHUW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJbIX KOJI€OaHUH, NPSAMOIUHEMHOE pacIpOCTPAHEHHE CBETA,
pa3noKeHue OeJoro CBeTa B CHEKTP, MU3yUYEHUE CBOMCTB M300paKE€HUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomieit
JUH3€, HAONIOJEHUE CIUIOLIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYyUCHMUS):
CaMOCTOSATETILHO  COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
o0opynoBaHUs, ONWCHIBAaTH XOJl OMbITAa W  €ro  pe3yJbTaThl,
dbopMynTHpOBaTH BHIBOJIBL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Ompenemss
cpeAHee 3HAYEHUE U3MepsieMOll BelIMYMHBbI ((POKYCHOE pacCTOSHHUE
cobuparonielt JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a U3MEpPEHUs
(u3MepuTenbHOro nNpudopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH IMYTH OT BpPEMEHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KOJie0aHUN MaTeMaTU4YeCKOro MasiTHHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MaJeHUs W yIrjia NpeJIOMIICHHsS] OT yria
najieHus): IUIAHUPOBATh HCCIEIOBAaHHE, CaMOCTOATEIbHO COOUpATH
YCTAaHOBKY, (UKCUpOBAaTH pe3yJbTaThl IMOJYYEHHOW  3aBHUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yiabTaTaM UCCIIeI0BaHUs;

IPOBOJIUTh KOCBEHHBIE UW3MEpPEHUs (PU3MUECKUX BEIUYUH (CPEIHSSA
CKOPOCTh M YCKOpPEHHE Tejla TPU PaBHOYCKOPEHHOM JBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPDUIIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHUl MaTeMaTH4YeCKOro ¢ MPY>KUHHOTO MAasSTHHKOB,
OonTHYECKasl Ccuja CcoOWparoleld JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJIYYECHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000opyaOBaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUTAHETapHAas MOJENb aToMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHILHUINBI JCHUCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKH TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUCKom, (oToammapar, ONTHUYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuMBbIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATHYHbBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOAUTHL  NpUMEpPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPpU OOpaIlleHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsI 3J0POBbS U COOIIOJCHUS
HOPM KOJIOTUYECKOTO TIOBEJEHUS B OKPY KAIOIIEH cpejie;



OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJACpKAHHUS B
HNuTepHeTe, caMOCTOATENBHO (YOPMYIUPYS MMOMCKOBBIM 3alpoC, HAXOJUTh
MyTH OMNpPEAENIEHNUs TOCTOBEPHOCTH MOJYy4YEHHON MH(pOpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOIHEHUH YYEOHBIX 3aIaHU HAy4HO--TIOMYJISIPHYIO
AUTepaTypy (U3MYECKOrO  COAEp)KaHMs, CHOPABOYHBIE MaTepHabl,
pecypebl cetn MIHTEpHET, BiIaieTh NpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TIpPaMOTHO  HCIOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA armapaT W3y4aemMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayJauTOPHUH
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKIIEro MUpa
bu6moreka [IOK
1.1 du3nka - Hayka o oJIe 2
H3HKA = Hayka o pHpOst https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBIM METO/ ITO3HAHMUS 2 1 bubmorexa HOK
' e A https:/m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue Belie 1
TPOCHIE BelivTRd https:/m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubmuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6nmoreka [JOK
3.1 M 3
CXQHIFCCKOC ABIDKCHIC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmmoreka [{OK

3.3 Cuna. B 14 2
g, BHbL Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KHKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE A1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Pasnen 1. TensioBble siBJIeHUSI
bubmmoreka [{OK
1.1 i
CTpoeiHe 1 CBOHCTBA BemecTBa 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIIOBBIE MPOTIecCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 5 20 1 7
OCTOARHBIH SNCKTPHACCIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
IJICKTPOMATHUTHAS MHIYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUSI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 MexaHn4ecKkre KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHU4YeCcKHe BOJIHBL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEKTPOMarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 brbmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
5.1 41 4 1
CITyCKaHHWE U MOTJIOMICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f4 1 ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3
FLnepHEIe peakin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToOpuTEIbH0-00001IaK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI pecypest
| ®du3rKa — Hayka O MPHUPO/IE. |
SIBreHunst MpUpoOIbI
2 DU3NYECKUE SBICHUS 1
3 dusndecKue BeTMIHHBI U UX 1
U3MEpEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIIepaTypbl P TOMOIIH | 1
KUJKOCTHOTO TEPMOMETPA U JaT4YHUKA
TemnepaTrypsl"”
MeToabl Hay4HOTO IMO3HAHUSL.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SIBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENEN
VYpok-uccnenosanue "[Iposepka
6 TUIIOTE3bI: JAIHOCTD MOJIETA IIapUKa, | 1
MYILIEHHOTO TOPU30HTAIbHO, TEM
Oosblie, yeM 0oJIble BhICOTA MycKa'”
Crpoenue BeniectBa. OmbITHI
7 ’ ! Bubnuoreka [IOK
JI0Ka3bIBAIOLIME JUCKPETHOE
p https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
2 i 1 bubmuoreka [JOK
BH)KEHHME YaCTHUIl BEIIECTBA
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
1 BoJibI. O000IIIEHHE 10 pa3eiTy bubnuoreka [JOK
«IIepBoHauanbHBIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa OK
P P P https://m.edsoo.ru/ff0a05c6
JIBYOKCHUE
bu6moreka [IOK
13 Ckopoctb. Eqununibpl ckopoctu
p s H P https://m.edsoo.ru/ff0a079c¢
14 Pacuet nmytu u BpeMeHU JBUKEHUS bubmorexa OK
s P A https://m.edsoo.ru/ff0a0aed
15 Hueprusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepucTHUKa
19 B3aumoaeicTus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «/3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryin) NpyXHUHBI OT
MPUJIOKEHHON CHJIBI

21 [[IBnenue Tsrorenus. Cuia TsXKeCTH
CBsi3b MEX1y CHIION TSKECTH U
N bubnuorexa [JOK
22 maccoit Tena. Bec tena. Penenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH

” Cuia TsDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 WUsmepenne cun. JuaamMmomMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX CHJI, HalIpaBJICHHBIX
26 10 OJHOM IT 51}1\’4);171 ’ bubmorexa OK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfielicTBYIOIIAS CHIT

7 Pemrenue 3aga4q mo reme
"PaBHoaelcTBYyrOIIAsA Crt"

)3 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCUMOCTHU CHUJIbI TPEHUS

bubmuoreka [JOK
29 CKOJIb)KCHHS OT CHUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCSA
IIOBEPXHOCTEN

30 Pemienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo remam: «Bec bu6nmoreka [JOK

tenay, «I'papuueckoe nzobpaxxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbly, «PaBHOAEHCTBYIONIA
CHII»

KonTposnsHast paboTa mo Temam:
«MexaHu4eckoe JBIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduyeckoe U300pasKeHUE CHIDY,
«Cub»

1 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD

34 aBJICHUS Ta3a OT 00bEMa bubmorera [IOK
8 : https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[Tepenaua naBneHus TBEPABIMU

35 TGJ‘II;MI/I KHUJKOCTIMH U fa3aMH bubmorexa OK

> I ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBiaeHne B )XUIKOCTH U rase, bubnuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «JlaBnenue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmunoreka [JOK

38 CooOmaronmecs cocyabl

rator yA https://m.edsoo.ru/ff0a2970
39 I'uppaBanueckuii mpecc bubmmotera [JOK
P p https://m.edsoo.ru/ff0a3136

40 ManomMmertpel. [lopiineBoii
JKUJKOCTHBIN HAcocC

41 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bubnuorexa [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATMochepHoe bubnuorexa [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMocepHOTo JTaBJICHHS.

bubmmoreka [{OK

43
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JaBJIEHHUS OT BEICOTHI HAJl YPOBHEM bubnmorexa LHOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaq nmo reme "
ATtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH W Ta3a Ha
47 nor €HHOE€ B HUX TEJO bubmorera [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KMJKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMaA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KMJKOCTb YaCTH TEJIa»
bubnuoreka [JOK
50 [1InaBanue ten 1
https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau no temam: «IlnaBanue bubmuoreka [JOK




cyaoB. Bo3ayxonnaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U ra3oB»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBneHue TBEpAbIX TEN, KUIKOCTEN

Y Ta30B»
bubmmoreka [{OK

>4 Mexartirecias padora https://m.edsoo.ru/ff0a3f82

bu6moreka [IOK

53 Mormgocts. E eyt MOmHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOIl pu 1
noanéMe o Jectauie"

57 [Ipocthie MexaHn3Mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Pobruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 0.5 bubnuoreka [JOK
«MccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3a1au 1o teme «YcnoBus bubmuoreka [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nmonesnoro aeicTeus
MexaHuszma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne KIIJ/I HakioHHOM
MJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
MoIHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas SHeprusl. bubnmnoreka [JOK




Kunernueckas u noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrepuMEeHTaNIbHOE OTIpeIeTICHUE
N3MEHEHHUS KHHETHUECKON U
MMOTEHIMAJILHON YHEPTUU IIPU
CKaTBIBAHHWH TeJIa IT0 HAKJIIOHHOM
mIockocTu"

65

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

66

Peseprubiit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsubiit ypok. PaboTta ¢ Tekcramu
1o teme "JlaBieHue TBEPBIX TEII,
SKUIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PesepBHbIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https:/m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5S800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCIIOJIE30BaHME TEIIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEILECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TennooOMeH U TETUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMI000MEeHa MTPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpstYeil BOIbI"

Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlabopaTtopHnas padota "Onpeznenenue bubnuorexa [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KpHUCTAIJIMYECKUX ?en Y nenpbHasa bubmmorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2
TEIJI0TAa IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemiaoTa bu6nmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI KUIICHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBsle ABUTATENN U 3alIATA
OKpYKarolle cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEpPrUM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSIHUM
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TemnoBble siBiaeHUs. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U MIpU
CONPUKOCHOBEHUU"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.

0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
nons. [IpuHnyn cyneprnosunuun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocwutenu snextpuueckux 3apsiioB.

33 OnemeHTapHbIH 3apsan. CTpoeHue
aToma

34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpPaHEHMs IIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0

36 cyiiecTBoBaHus. MICTOUHUKH bubmorexa OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlelicTBUS 3JIEKTPUYECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 3JIEKTPUYECKOTO MOJIsl HAa TPOBOIHUKU 1
U TUDJIEKTPUKH"

39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKMAKOCTSAX M rasax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas Lenb U €€ COCTaBHbIE
4acTH
Cuuna Toka. JIaboparopHas paboTa

41 "N3mMepeHue U peryinpoBaHUe CUIIBI 0.5 Bubmmorexa LIOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BoawsTmeTp. JIabopaTtopHas paboTa 0.5 bubnuorexa [JOK
"N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MPOBOJHMKA OT €ro JJIUHBI, IUIOAaau https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHnd. 3akoH Oma 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aa44a
LEenu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
46 TOKa, MAYLIETO Yepe3 PE3UCTop, OT 1 bubmorexa OK
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IOCJIEOBATEIEHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU 1 bu6nuoreka [IOK

napajuieIbHOM CO€IMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma JijIg pa3IndHOrO bubmorexa OK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas paborta "OnpeneneHnue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubmmorexa LOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKA
DNEeKTPUYECKUE LT U MOTPeOuTenn
53 DIIEKTPUUECKOI DHEPTHUH B OBIT bubmmorexa [OK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa HOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBud. [locTosHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o teme
"DneKkTpuuecKue 3apspl.
bu6mmoreka [JOK
55 3apsoKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoaecTBud. [locToIHHBIH
3JIEKTPUYECKUN TOK"
56 ITocToAHHBIE MAarHUTHI, UX
B3aNMO/JICHCTBHE
57 VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MO MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHOe noJjie. MarHuTHoe 1oJje
bu6nmoreka [JOK
58 3eMJIi ¥ ero 3HaueHHE JJIS JKU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnsiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHast paborta
"N3yueHue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
3J'IeKTpO)IBI/IFaTeJ'IeI/IWB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnasi pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AMEeKTpoABUTATES"

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

62

OnbiTel Papajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

Dnekrporeneparop. CrocoOsr
MIOJIyYEHUS AJIEKTPUUECKOH SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruun

64

[ToaroToBka K KOHTPOJBHOM paboTe
0 TeMe "DNEKTPUUYECKUE U
MAarHuTHbIE SBJIEHUS"

65

KonTtponsHas paboTa o Teme
"JNeKTpuUecKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. Pabota ¢ TekcTramu

bu6nmoreka [JOK




o teMe "TermoBeie siBieHUs"

https://m.edsoo.ru/ff0acc5e

Pesepubiit ypok. PaGoTa ¢ Tekctamu

67 o Teme "llocrosiHHbII 1 bubmmorera [TOK
. " https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUN TOK
63 PesepBubiit ypok. PaboTta ¢ Tekcramu |
1o Teme "MaruuTtHele siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie fl[:;:eﬂl/lﬂ :)Ig[?al:)l;:;eenbﬂme
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHHUYECKOTO JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JIBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE | bubnnoreka [IOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBIXKEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " yacTtoTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JluHeiinas u yriosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnuoreka [IOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsocf.lru/faneca2
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
7 JlabopaTtopHas pabora «OnpenenecHue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cra Tpenms https://m. edsogru/fanﬂ 38
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3aKOHbI
21 Herorona. Cuna ynpyrocru. Cuna bubmorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypoxk-koupepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3agau mo reme "Cuna
24 TSHKECTU U 3aKOH BCEMHPHOTO bubmorexa HOK
. P https:/m.edsoo.ru/ff0afSf8
TATOTEHUS
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHOW TOUKH.
AOGCOoFOTHO TBEPI0E TEIIO. bubmuorexa [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOI OChIO BpaIllCHUS
27 MowmeHnT cunsl. LlenTp Tsxectn
)3 Pemenne 3agau nmo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4uecKkoe OBIDKECHUE bubmmorexa [IOK
N .\ ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KouTtponbHas paborta o teme
" bubnnoreka [JOK
30 Mexanuueckoe IBUKEHHE.
. " https://m.edsoo.ru/ffOb06ec
BzaumopneiictBue Ten
Nmnynsc Tena. Ummynse cuisl. 3aKkoH
31 COXpaHEHUsS UMIIyJIbCa. YIIPYroe u bubmmorexa [TOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
1 Pemenne 3agau mo teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeaktuBHoe




JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHnndeckasi paboTa U MOITHOCTh brbmmorexa [HOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIIBHON TTIOBEPXHOCTH
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHast 3HEPTUs
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKE
40 JlaGopaTtopHnas pabora «3y4yeHue bubnuorexa [JOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepro/a KoJieOaHuii OT KECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI Tpy3a»
45 [IpeBparnienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHMSIX




46

Jlaboparopuas pabota «OnpenerneHue
9acTOTHI M IEpUOJIa KOJIeOaHMit
HNPY)KUHHOTO MasiTHUKa

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHMit
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacChl Tpy3a»

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckye BOJHEI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3ByKa

51

VYpoxk-uccnenopanue "Habmrogenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenmus "YnbpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJBHON paboTe MO
Teme "3aKOHBI COXPaHEHHUSI.
Mexanunueckue KojaeOaHHst U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTposneHas paboTa o teme
"3akoHbI cOXpaHeHUs. MexaHn4yecKkue
Kosie0aHUs U BOJHBI"




DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koupepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHUE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJIST COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi MPUpPOJa CBETA.
61 CkopocTts cBeta. BonHOBBIE CBOMCTBa Bubnmorexa [IOK
P ' https://m.edsoo.ru/f0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 aCIpOCTPAaHEHHUE CBETA. 3aTMEHUS bubmmorexa [TOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Counna u JIynsr
3aKOH OTpakKEHUs CBETa. 3epKaia.
bubmuoreka [JOK
63 Pemenue 3a1a4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomnenue cBera. 3akoH bubnuoreka [IOK
MPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 Hcnonp30BaHne MOJTHOTO BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPAXKEHHUS B ONITUYECKUX CBETOBOJAX
66 JlaboparopHas pabota "MccrnenoBanue




3aBUCHMOCTH yTJia IPCIIOMIJICHUA

CBCTOBOI'O JIyda OT yI'Jla MaJICHUS Ha
"

rpaHuIle "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJITHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIuu3el. OnTuyeckas cuia JTUH3bI
https://m.edsoo.ru/ffOb3f2¢c
bu6moreka [IOK
69 [TocTpoenne n3o0pakeHU# B THH3AX
P e https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas padota "Onpenenenue
bubmuorexa [JOK
70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOM nommotexa I
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue

P https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIEKT).

74 Omnbitel HetoToHa. Crnoxkenue bubnnoreka [JOK
CIIEKTPAIBHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cO0f4c
cBeTa
JIaGopatopHas pabdota "OnbIThl O
Pa3noKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nommoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBa CBETa: JUCIEpCus,
uHTephepeHiys u audpaxms”
77 OmnbiTel Pesepdopaa u mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u IOTJIOIICHUE CBETa
79 aTOI\Z]OM KBanTel. JluneiyaToie bubmiorexa HOK
) ’ https://m.edsoo.ru/ffOc144c
CIIEKTPBI
20 Ypoxk-nipaktukym "HabGmonenne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PamnoakTuBHOCTE U €€ BHIBI bubmorexa HOK
g A https://m.edsoo.ru/ff0c1672
2 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TTpEBpalICHHUS. bubnuorexa [JOK
H3zoTormmr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHbBIC NTpeBpaleHus" https://m.edsoo.ru/ffO0c1b4a
85 [lepuon nomypacnazna
Vpok-koH(peperus "PagnoakTUBHBIE
86 1/13131 eHI/I}(Ib Bpn HpoJe, MEIUIIIHE bubmorexa LOK
yi | PHPOJIC, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHble peakiun. 3aKOHbI
87 coX paHeHII:H 3apsI0BOTO  MacCOBOTO bubmorexa HOK
P PR https://m.edsoo.ru/ffOc1c58
YHCEI
28 DHeprusi CBs31 aTOMHBIX sifiep. CBsi3b bubnmnoreka [JOK

MacCChl U SHCPruun

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JeTCHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmorexa [{OK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koupepenmus "SAnepuas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3msl"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbI€ siBIICeHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBieHUS"

94

[ToBTOpEHME, 06OOIIECHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYEeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "TemnoBsie nmporecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUraTenein"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaUECTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, oboOIIeHNE.

bubmuoreka [JOK
98 JIao 5] 1 1
) abopaTopHbIe pa ()"TLI 110 KypCy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "KosebaHus u 1 bubnmorera [TOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeToBEIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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