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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI, MPEACTABICHHBIX B
OI'OC 000, a Takxke ¢ yuéToM deaepanbHoi paboueit mporpaMMbl BOCITUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Copepxanue mporpamMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYArONIMXCS M OpPraHU3alUI0 U3YYCHUS
bu3MKK Ha NIEeATeTbHOCTHOW OCHOBE. B mporpamme mo ¢u3uKe yYUTHIBAIOTCS
BO3MOKHOCTH y4eOHOro npeamMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJibTaTaM OOyYeHHs, a
TaK)K€ MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIEr0 00pa30oBaHuUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeleieHue y4eOHOro
Marepuasiia mo rojaMm oOydeHus (IO Kjaccam), Mpeiaraet MNPUMEPHYIO
[IOCJIEIOBATENBHOCTh H3Y4YEHUsT TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHSA
IPEIMETHOrO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTENH 00ydaroIuXCsl.

[Iporpamma no ¢usuke paspaboTaHa C LEIbIO OKa3aHUA METOJUYECKON
HOMOIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl 0 y4eOHOMY MPEIMETY.

®dusuka SABIAETCA CUCTEMOOOPA3YIOUIUM JJII €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIECCOB U SBJICHUMN, M3y4aeMbIX XHUMHUEW, OHOJIOTHMel, acTpoOHOMHUEH U
¢uznyeckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTHHY MHpa,
IpeaoCTaBisieT HauboJiee sCHble 00paslbl MPUMEHEHHS HAyyHOTOo MeTojia
MO3HAHUS, TO €CTh CIO0C00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa u3 riaaBHBIX 3a7a4 (GU3UYECKOro 00pa3oBaHUsl B CTPYKTYpE OOIIEro
oOpa3oBaHMs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTepeca K HayKe y 00yJyaronuxcs.

N3yuenne ¢usnkn Ha 0a30BOM ypOBHE TMperosnaracT oOBJaJcHUE
CJIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

+  HAY4YHO OOBSCHSATH SIBJICHMUS;

- OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

*  HHTEpPHPETHPOBATH JAHHBIE M MCIOJb30BaTh HAyUHbIE JOKA3aTEIbCTBA

JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilenmu w3ydenuss u3MKM HAa ypOBHE OCHOBHOTO 00IIEero 00pa3oBaHUS
onpeneneHsl B KoHuenuuu npenojnaBanus ydeObHoro npeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepannu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnernn MunuctepctBa npocsenieHus Poccuiickoit deneparyu (mpoToKoJI OT
3 nexabpst 2019 r. Ne [TK4BH).

eau ndyyenus GuU3nNKu:



mpuoOpeTeHNE MHTEpeca W CTPEMJICHUS OOYyYaronuXxcs K HayIHOMY
U3YYCHUIO MPUPObI, PA3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHUE TMPEJCTABICHU O HAydYHOM METOJAE T[O3HAaHUS U
dbopMHpOBaHHE WCCICAOBATEIBCKOTO OTHONIICHHS K OKPYKAIOIIAM
SBJICHUSIM;

dbopMHpOBaHKHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa H3yueHHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKHU;
dbopMupoBaHUE TIPEACTABICHUA O POIU (HU3UKU TSI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O BO3MOXHBIX cdepax  Oymyuiei
npo¢heCCUOHANIBHON EeSTEILHOCTH, CBI3aHHOUN ¢ (PU3MKOM, MOArOTOBKA
K JaJIbHEIIeMy OOy4eHHUIO B ’TOM HaIlpaBJICHUH.

JlocTKeHHEe ATHX IIEJICH MporpaMMBbI IO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISAYIONTHNX 3a]a4.

MpUOOpETEeHNUE 3HAHWA O JUCKPETHOM CTPOSHWM BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, PJICKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHUSIX;

MPUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (PU3NUYECKUE SIBIICHUS
C MCIOJIb30BAaHUEM TIOJTyYECHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCUIINX PACUETHBIX 3a7ad C
HCIIOJIb30BaHUEM bU3UIECKUX MOJICIICH, TBOPYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAONIOAATh TNPUPOJHBIC SIBJICHUS M BBIMOIHATH
OTIBITHI, TAOOPATOPHBIE PAa0OTHI U AKCIIEPUMEHTATIBHBIC UCCIIEIOBAHUS C
HCITOJIb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB paboTHI ¢ HH(DOpMaIuen GU3NIECKOro ConepKaHus,
BKJIFOYast THHOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHATHU3
Y KPUTUYECKOE OIICHUBaHUE WH(OPMAITHH;

3HAKOMCTBO €O  chepamu  mpodecCHOHATBHOM  JESITENbHOCTH,
CBS3aHHBIMM €  (PU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIKCHUAX (PU3UICCKON HAYKH.

Ha u3yuenue gu3uku (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 knacce — 68 yacoB (2 yaca B Hezienio), B 9 kitacce — 102 yaca (3 yaca B HeeNI0).

[Ipenyaraemsiii B mporpamme 1o (pu3uke nepedeHs 1abopaToOpHBIX padoT U
ONBITOB HOCHT PEKOMCHJIIATEIbHBIA XapakTep, Y4YUTENb JelaeT BBIOOP
NPOBEJCHHS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEeW  OOy4alomuxcsi, CHOHCKa JKCIEPUMEHTAIbHBIX  3aJaHuMH,
npeiaraeMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o (pr3HKe.
COJIEP/KXKAHME OBYUYEHUA
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Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o npupoje. ABneHus npuponbl. Ouznueckue SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznveckue BenuuuHbl. M3Mepenne ¢usznueckux BenuuuH. DOusnueckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa e IMHMII.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT MPUPOY.
EcTecTBeHHOHAYYHBIN METOJ MO3HAHUA: HAOIIOACHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBHKEHHE THUIIOTE3, OSKCHEPUMEHT IO MPOBEPKE THUIIOTE3,
oObsicHeHHe HabmonaeMoro siBiaeHus. OnucaHue QU3NYECKUX SBJICHUM C
ITOMOUIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIe, 3JIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. dusuyeckue npudOPHI U MPOLIeypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHBI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenne pa3MepoB MajbIX Tell.

N3mepenue temmnepaTypbl Py MOMOIIM KHAKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIEpPaTyphl.

6. IIpoBeneHue nccneaoBaHMs MO MPOBEPKE THIOTE3bI: TaJbHOCTh MOJIETA
[IapyKa, MymneHHOro rOpU30HTAIBLHO, TEM O0JIbIIIE, YeEM OOJIbIIE BHICOTA
yCKa.

Pa3znes 2. IlepBoHavabHbIe CBEJCHUS O CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJIEKYJbI, WX pa3Mepbl. OTBITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue yactul] BemiecTBa. CBsI3b CKOPOCTH JIBHJKEHHSI YacCTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmoseiictBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSTHUS BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEN U TBEPABIX
(KpucTalMyeckux) Ten. B3anMocBs3b MEXy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Jemoncmpauyuu.
1. HaGnrogeHue OpOYHOBCKOTO IBH>KEHHSI.
2. Ha6monenue nuddysumu.
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3. HaGmiomenue  siBmeHWN, OOBSCHAIOMIMXCA  NPUTHKCHUEM — HWIIA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aTromMa METOJAOM psAJIoB (C HMCIHOJb30BaHHEM
dororpaduii).

2. OnbIThI 1O HAOJIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnpITHI 11O O6H3pY)KCHI/IIO I[CI\(JICTBHH CUJI MOJICKYJIIPHOTO IIPUTAKCHUA.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe nBWkeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE IBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtu u
BPEMEHH JIBUKCHMUSL.

SIBneHne nHepuMM. 3aKOH MHEPLMHU. B3auMOIEHCTBUE TEN Kak NMPUYMHA
U3MEHEHHsI CKOpPOCTH IBWKEHHMA Tell. Macca Kak Mepa MHEPTHOCTH Teja.
[InotHOCTE BemiecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00BbEMa BeleCTBA.

Cuita kak XxapakTepucTvka B3auMoaencTBus Tei. Cuita ynpyrocTy U 3aKOH
I'yka. 3MepeHne cuiibl ¢ IOMOILBIO JUHAMOMETpA. SIBICHUE TATOTEHUS U CUJla
Tsokectd. Cuna TsDKECTM Ha Jpyrux IuiaHerax. Bec Ttema. HeBecomocTs.
CiioxeHne cwuil, HapaBJIEHHBIX 10 OJHOM IpsMOM. PaBHOAeMCTBYyrOmIas Cuil.
Cuna tpeHns. TpeHHe CKONBXKEHUS W TPEHUE NOKOSA. TpeHue B NpUPOAE H
TEXHUKE.

Jlemoncmpayuu.

Habntoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopoCTH MPSAMOJIMHENHOTO JBUKECHMUS.
HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JIBHMKEHUS (IIapUKa B
KUJIKOCTH, MOJICTTH AJIEKTPUUSCKOTr0 aBTOMOOMIIS M TakK Jiajee).
2. OnpexaencHue CpeaHEH CKOPOCTH CKOIBKEHHUS OpyCcKa WM IIapHuKa 10
HAKJIOHHOM TUIOCKOCTH.
3. OnpexaeneHue MIOTHOCTH TBEPAOTO Tea.
4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTHKEHUS (1edhopMarivm)
PYXXUHBI OT IPHIIOKCHHON CHJIBI.
5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.
Hanenne. CrocoObl yMEHBINICHUSI M YBEIWYEHUs NaBieHus. JlaBieHue
raza. 3aBUCHUMOCTh JIaBJ€HHUs Ta3za OT o0BbEMa, Temmeparypsl. [lepemaua
JaBJICHUsT TBEPABIMU TeEJaMM, >KUAKOCTAMHM M Tazamu. 3akoH Ilackais.
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[THeBMaTH4YeCKHE MAIIUHBL. 3aBUCUMOCTH JABJICHHS JKUAKOCTH OT TIIyOWHBI.
I'mppocratnueckuilt napanokc. CooOmatomuecst cocynasl. ['uapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnu u atMocdepHoe napieHue. [I[puunHbI CyliecTBOBaHUSA
Bo3nymrHONW o6osouku 3emiu. Oneir Toppuduermm. M3mepenne atmochepHOTO
JaBJI€HUs. 3aBUCHUMOCTb aTMOC(EPHOIO AABJIEHUS OT BBICOTHI HAJ] YPOBHEM
mopsi. [Ipubops! 11t u3mMepeHus: aTMOC(hepHOTo TaBICHMUSL.

JlericTBUE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeEJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ter.

BoznyxonnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

Ilepenaya naBiieHUs )KUIKOCTBIO U Fa30M.

Coobmraromuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHON YacTu
T€JIa ¥ TWIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BRITAIKUBAOUIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. YcoBHeE IIaBaHUs TEJl: IUIABAHUE WIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAC OT 00bEMa MOrpyKEHHOM
B KHUJIKOCTb YaCTH TeJIa.

2. OmnpeneneHue BBITAIKMBAIOMIEH CUJIbI, JCUCTBYIOIIEH Ha TENO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEH CHUJIbL, ACHUCTBYIOLIEH HA
TEJIO B JKUJIKOCTH, OT MACCHI TEJA.

4. OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI,
JNEUCTBYIOUIEH Ha TEJNO0 B JKHUJIKOCTH, OT 00bEMA MOTrpYyKEHHOW B
YKUAJIKOCTb YaCTH Te€JIa Y OT INIOTHOCTH KUIKOCTH.

5. KoHcTtpyupoBanue apeomerpa UWIM KOHCTPYUPOBAHUE JIOAKU U
OIIpELICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. JHEPrusi.

Mexanuueckasi pabota. MOILIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. IlpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas »sHeprud. KuHeTndeckas W TOTCHUUAIbHAS JHEPrus.
[IpeBpamienre OAHOTO BHUJA MEXAaHUYECKOM DSHEPruM B JpPYyrol. 3akoH
COXPaHEHHMS SHEPTUU B MEXAHUKE.
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Jemoncmpayuu.
1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThI CHIIbI TPEHUS P PABHOMEPHOM JIBUXKEHUU Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnegoBaHue ycloBuiM paBHOBECHS pbluara.

3. Msmepenue KII/] HaKTOHHON MIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.
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Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJA. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPHUH.

Mopaenu TBEPAOro, *KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObsICHEHUE CBOMCTB ra3oB, JKUAKOCTEH 1
TBEPJIBIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYISIPHO-KMHETUYECKOW TEOPHHU.
CmauynBaHHE ¥ KaNWJUISIPHBIE ABIEHUS. TENI0BOe pacCINpEHUE U CKATHUE.

Temneparypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKCHUS
gactull. BuyTpenuss sHeprus. CrnocoObl M3MEHEHHS] BHYTPEHHEW JHEPTHUU:
Terionepegaya M COBEpIIeHHe  paboTel.  Buasl  Temmonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonuuectBo TemnoTel. Y aenbHas TEIOEMKOCTh BelllecTBa. TemioooMeH u
TEMJIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHNE KPUCTAJUIMUECKHUX BEIIECTB. Y A€IbHAS TEIUIOTA TIaBICHUS.
[TapooOpa3oBanue u koHjeHcarus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHusl. 3aBHCUMOCTb TEMIIEpaTyphl KHUIEHUS OT aTMOC(pepHOro
JABJICHHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0OTa CrOPaHUs.
[Ipunuunel padots! TeruoBbix apurareneilt KI1/[ terosoro nqeurarens.
TerutoBble IBUTaTENN U 3alIUTa OKPYKAIOIIEN CPEIBI.
3aKOH COXpAHEHUS U MPEBPAIICHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.
Hemoncmpauuu.
1. Habnrogenme OpOyHOBCKOTO JIBHKECHHSI.
Habmonenue nuddysumn.
Habmronenue SsBIIeHU CMauMBaHKS M KaIMILIIPHBIX SBJICHUM.
HaOmnronenue TenioBoro paciuimpeHus Ted.

N3meHnenue napieHus rasa npu M3MEHEHUH 00bEMa U HarpeBaHUM WUJIU
OXJIQKJICHUU.
6. IlpaBuna nsmepeHus TeMneparypsl.
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7. Bugel Tennonepenaymu.

8. OxJaxXJieHHEe MPU COBEPILICHUU PAOOTHI.

9. Harpesanue mipu coBepiieHuH pabOThI BHEIITHUMHY CHJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnrogeHue KumeHus.

12. HabnrogeHne moCcTOSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13. Moienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomuel u onvimeol.

1. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOM COJIA WJIU caxapa.

3. OnbIThl 10 HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEN U

TBEPABIX TEIL.

4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCHUMOCTh HABICHHS BO3JyXa OT €ro

00BbEMa 1 HArPEeBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka ruMOTE3bl JUHEWHOM 3aBUCUMOCTH [IJIMHBI CTOJIOMKA

KHUJKOCTH B TEPMOMETPUYECKON TPyOKEe OT TeMIIEpaTyphl.
7. HaOmionenve wu3MeHEHUsT BHYTPEHHEW SHEpPruM Tella B Pe3yJbTare
TEerIonepeau U paboThl BHEITHUX CHUJI.

8. HccnenoBaHue sBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U

ropsiueu BOJBI.

9. OnpexneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW mMpH

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITUHIPOM.

10. OnpeneneHne yaeapHON TEIMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIIAJKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.

Pazgen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexTpu3aums Ten. [[Ba pona sieKTpudecKux 3apsaoB. BzanmmoneinicTeue
3apsokeHHbIX  Tell. 3akoH KynmoHa (3aBUCHMOCTH CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

DnekTpuueckoe nose. Hanpssk€HHOCTD siiekTpudeckoro nois. IIpunnumn
CYTNEPIIO3ULINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexrpuueckux 3apsa0B. DJIEMEHTAPHBIN SJIEKTPUYECKUAN
3apsia. Ctpoenue atoma. [TpoBoOAHUKY U TUATEKTPUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA.
MCTOYHUKM TIOCTOSHHOTO TOKa. JIEMCTBHUS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass nenb. Cuia TOKa. ODJIEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y IEIbHOE COTPOTUBIICHUE BellecTBa. 3akoH Oma



I ydacTka uenu. llocnmemoBarenpHOe W MApaJUICNIbHOE COEAUHEHUE
IPOBOJIHUKOB.

PabGota 1 MOITHOCTH AeKTpUYecKoro Toka. 3akoH [xoyns—JIenna.
DNEKTPUYECKUE LEMU U TOTPEOUTENH dIEKTPUIECKON SHEPTUU B OBITY.
KopoTtkoe 3aMbikanue.

[TocrosiHHBIE ~MarHuThl. B3aMMOJEHCTBUE TMOCTOSHHBIX ~ MArHHUTOB.
MaruutHoe noJsie. MarHuTHoe noJie 3eMJIM ¥ €ro 3HaUY€HUE 1S )KU3HU Ha 3eMJle.
OnbiT Opcrega. MarHutHOe mMoJie 3JIEKTpUYecKoro Toka. I[IpumeHeHue
AJEKTPOMArHuTOB B TE€XHUKE. J[eiCTBME MArHUTHOIO MOJS Ha MHPOBOJHHUK C
TOKOM. DIIEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA. Hcnonp3oBanue
3JIEKTPOJIBUTATEIIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapages. fIBneHHe 3IEKTPOMAarHUTHOM WHAYKIUHU. [IpaBuio
Jlenna. Onexrporeneparop. CriocoObl MOTYUYEHUS FICKTPUIECKON SHEPTHUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.

. JBa poza 35IeKTpUUYECKUX 3apsi 0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXPAHEHHUS MEKTPUUECKUX 3apPSAI0B.

[IpOBOIHUKY U JUBTIEKTPUKHU.

MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.

. JlecTBHSA 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUN TOK B JKUJIKOCTH.

11. ['a30BbIi pas3ps.

12. I3MepeHne CUilbl TOKa aMIEPMETPOM.

13. I3mepeHne 3J1eKTpUIEeCKOro HaIMpsKEHUSI BOJIBTMETPOM.

14. PeoctaTt u Mara3uH CONPOTUBIICHH.

15. BzaumoneiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJIeHUs MOJIFOCOB MarHuTa.
17. MoaenupoBaHHE MAarHUTHBIX MOJIEN TOCTOSSHHBIX MAarHUTOB.
18. OnbIT OpcTena.

19. MaruuTHOE MoJIe TOKA. DJIEKTPOMArHuT.

20. JlelicTBHE€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

21. DJIEKTPOJABUTATEND MOCTOSTHHOTO TOKA.

22. McciienoBaHue SIBJICHUS SJICKTPOMArHUTHOM WHIYKIMH.

23. OnbiTel Dapanes.

24. 3aBUCHUMOCTh HammpapJICHHUA HWHAYKIHHOHHOI'O TOKa OT YCHOBI/Iﬁ €ro
BO3HHUKHOBCHUSI.
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25.

S e

10.

11.

12.

13.
14.
15.

16.
17.

18.

19

DNeKTporeHepaTop NOCTOSHHOIO ToKa. Jlabopamopmuwvie padomuvl u
onsvimol.
OneITel 1O HAONIONEHUIO AJIEKTPU3ALMU TeJl MHAYKUHUEH M IpH
CONPUKOCHOBEHHH.
HccnenoBanne NOeWCTBUSA DJIEKTPUYECKOIO TOJII HA IPOBOJHUKH U
TUDJIEKTPHKHU.
C6opka u npoBepka padOoThI JIEKTPUUECKOM LIETIH TOCTOSSHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.
N3mepenne U peryaupoBaHue HAMPSKEHUS.
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.
OneITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN MOMEPEYHOro
CEYECHMS U MaTepraa.
IIpoBepka mpaBuia CIIOKEHUS HAIPSHKEHUM IPU IMOCIEA0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Jyisl CUJIBI TOKA IMPHU IMMAPAJUICTBHOM COEAMHEHUHU
PE3UCTOPOB.
Omnpenenenve  pabOTHI ANEKTPUYECKOTO TOKa, WIYIIETO

4yepe3 pe3ucTop.
OnpeneneHre MOUIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucrope.
HccnegoBanue 3aBUCMMOCTH CHIIBI TOKa, UIYILIETO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS HA HEU.
Onpenenenue KIIJ[ nHarpeBares.
HccnegoBanre MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.

W3yyeHue MarHMTHOrO IIOJII IIOCTOSIHHBIX MAarHATOB TIPH  UX
O0OBETMHEHUH U Pa3JICIICHUH.

NccnenoBanue nedcTBUs JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUS
KaTylIKd ¢ TOKOM M MarHuTa OT CHJIbl TOKa W HaIlpaBJICHUS TOKa B
KaTyIIKE.

N3yuyenue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

. KonctpynpoBanue u uzyderue paboThl JJIEKTPOIBUTATEINS.
20.
21.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKH.

OneITBl IO HCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOM WHIYKIIMH:
UCCIIEIOBAHNE M3MEHEHUM 3HAYEHUs U HAIPaBJICHUS WHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.



Mexanuueckoe JnBmxkeHue. MarepuanbHas Touka. CucremMa oOTcyéTa.
OTHOCHUTENBHOCTh MEXaHWYECKOIO JBMKCHUS. PaBHOMEpHOE IPSIMOJIMHEWHOE
nerkeHue. HepaBHOMepHoe mpsMosMHeEVWHOe aBwkeHue. CpenHss U
MTHOBEHHAsl CKOPOCTB Teja IPU HEPABHOMEPHOM JBHKECHHH.

Yckopenne. PaBHOycKOpeHHOE TpsIMOJMHEHHOE ABrkeHue. CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUKEHME MO OKpYKHOCTU. [lepuon u yactora obpamieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropou 3akoH Herorona. Tpermii 3akon
HerotoHa. [IpuHIMI Cyneprno3uunuy Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMs: cuila TPEHUS CKOJIbKCHMS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TITOTEHUs. Y CKOpEeHHE CBOOOIHOTO
nageHus. JIBmxenue maHeT BOoKpyr CosHua. IlepBas kocMuyeckas CKOpPOCTb.
HesecomMocCTh U nieperpysKu.

PaBHOBecue MaTepuanbHOI ToOuku. AOCOIIOTHO TBEPI0€ Teno. PaBHOBecHe
TBEPIOrO Tejla C 3aKPEIUIEHHOW OCBhIO BpalleHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynec Tena. U3menenne nmnyinbea. Mimynbe cuibl. 3aKOH COXPAHEHUS
nMITyJibca. PeakTuBHOE ABMKEHHE.

Mexannyeckass pabota U MOILIHOCTb. PaboTa cuil TsKECTH, yNpyrocTH,
TpeHus. CBs3b 3HEpruu U padoThl. [loTeHlManbHas SHEPrus Tena, MOAHITOrO
HaJl TOBEPXHOCTBIO 3eMiM. lloTeHUIMambHAss OSHEPrus CKATOW TNPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHW4eCKOro JIBHXKEHHS Tejla OTHOCUTENIbHO pPa3HbIX

TEJl OTCYETA.

2. CpaBHeHUE IyTE€d M TPACKTOPUM IABHKEHHUS OZHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUKECHUS.

HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.
HaGnronenue nBMXeHUS Tella Mo OKPYKHOCTH.

HaGmonenne MexaHWYecKuX SIBICHUN, NPOUCXOASIINX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KCHUHU

OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHUS TENA OT MACCHI TEJIA U JECUCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHneHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya nmnynbca npyu B3auMOJIECUCTBUU TEI.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEJL.
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12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aUMOJCHCTBUH.

13. CoxpaHeHHEe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOJIECUCTBUU.
14. HabmioieHne peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM IaJIEHUU.

16. CoXpaHEHME MEXAaHWYECKOW OJHEPrUM NpU JBWXKECHHHM Tela I0J
NEHUCTBUEM IPYKHUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncTpynpoBanue TpakTa I pasroHa U JAIBHEHIIETO PABHOMEPHOIO
JBIKEHUS [IAPUKA WIH TEJIEHKKH.

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJIBKEHUS OpycKa MU JBUKECHMS
IapUKa 110 HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tejla IPH PaBHOYCKOPEHHOM JIBHXKEHHH I10
HaKJIOHHOW INIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH TP PABHOYCKOPEHHOM
IBMKEHUU 0€3 HauaJbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM NpPH PAaBHOYCKOPEHHOM JIBHJKEHHH O€3
HayaJbHOW CKOPOCTH IyTH OTHOCSTCS KakK psJi HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccienoBaHue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenue K03PPUIMEHTA TPEHHS CKOJIbKEHHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBH)KCHHH TeJla
110 TOPU30HTAIIBHON ITOBEPXHOCTH.

10. Onpenenenre padOThl CUJIBI  YOPYrOCTH TPU MOABEME TIpy3a C
HCIIOJB30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. U3ydyeHue 3aKkoHa COXPaHEHUS! SHEPTHUH.

Pasznen 9. Mexanuveckue Kos1e0aHus U BOJIHbI.
KonebarenbHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHMIA:

IIEpUOJ, YacToTa, aMIUIUTYyJaa. MareMaTuyecKuii W TPYKUHHBIM MasTHUKHU.
[IpeBparienue sHePrUM MpU KOJIEOATEITHHOM JABUKCHUU.

3aryxatouue  kosiebaHusA.  BpIHykneHHble — KojeOaHus.  Pe3onanc.
Mexannueckre BOJIHBI. (CBOWCTBa MeEXaHWYECKUX BOJH. IIpojonbHble U
MIONIEpEYHbIE BOJIHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacIpOCTPaHCHUS.
MexaHnyeckre BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. '/poMKOCTh 3ByKa M BhicOTa ToHA. OTpakeHue 3Byka. Mudpas3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue xosieOaHui TEN 104 AECHCTBHEM CHIIBI TSKECTH W CHIIBI

yOPYTrOCTH.
2. HabGnronenue kosieOaHMil Tpy3a HA HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.



4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHBIX BOJIH (HA MOJENH).
5. HalOmroneHne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmpeneneHne dYacTOThl W TepHUoAa KOJICOaHW MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpUOJa KOJEOAHWN MOJBEUICHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

4. VccnenoBanue 3aBUCUMOCTH Tepuojia KoJieOaHUW MPYKMHHOTO
MasiTHUKa OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepUO/Ia KojaeOaHui rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuojaa KosieOaHui
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHUTHbIE BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHHIX BOJIH. [Ilkana 3JI€eKTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIIeKTpOMarHuTHas npupona csera. CKopocTh cBeTa. BoHOBEIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. 3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO

tenedona.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mopenp  cBera. HMcrounmkum  cBera.  I[IpsMosmHelHoe
pactipoctpaHeHue cBeta. 3atMeHuss Connua u JlyHel. OrTpaxeHue cBeTa.
IImockoe 3epkaino. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe

OTPpaXCHHUC CBCTA. Hcnonb30BaHuE MOJHOTO BHYTPCHHCI'O OTPAKCHUS B
OIITHYCCKUX CBETOBOAAX.

Jlunza. Xonm nydert B smH3e. Ontudeckas cucteMa Qoroamnmapara,
MHKpPOCKONIa M TeJiecKomna. ['7a3 kak onruueckas cucrema. biam3opykocTs u
JNaIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. OmnbiTel HptoToHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. /ucniepcust ceera.

Jemoncmpayuu.

1. IIpsMonuMHENHOE pacIpOCTPAHEHUE CBETA.



OTtpakeHue cBeTa.

[Toyyenue nuzoOpakeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Onrtuueckuid CBETOBOI.
XoJ ayuei B coOUparonieit JInH3e.
XoJ JIydeu B paCCEUBAIOIICH JIUH3E.
[Tonyuenne n300pakeHU ¢ TOMOIIBIO JTUH3.
[Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
. Monens riasa.
. Paznoxxenue 6emoro ceeta B CIIEKTp.
.Ilomydyenue Oenoro cBera Mpu CIOKEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTila OTPAKEHHS CBETOBOTO JIy4ya OT yTIJia
MaJICHUA.

2. M3ydeHue xapakTEpUCTUK U300PAKEHUS MPEMETa B TIIOCKOM 3€pKajle.

3. HccnenoBaHne 3aBUCHMOCTH YIVIa NPEJIOMIICHHSI CBETOBOTO Jy4da OT

yIJIa HaJeHUs Ha TPAHULE «BO3AYX—CTEKIION.

4. TlonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenre (QOKYCHOIO pacCTOSHUS U ONTUYECKON

CUJIBI COOMpArOIEN JTMH3HI.
OnBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnbITHI IO BOCHIPUATHIO 1[BETA MPEIMETOB MPHU UX HAOIIOICHUH Yepes
IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pezepdopaa u miianerapuas monens aroma. Monens atoma bopa.
Hcenyckanne u nornomenne cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTH. ANb(a, 6eTa- u raMmma-u3iaydenusi. CTpoeHUEe aTOMHOTO
aapa. HyximoHHas wMogzens aromMHoro sapa. MW3oronbl. PannoakTtuBHBIE
npespaiieHus. [lepuon nonypacnaaa aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsiJOBOIO M MAaCCOBOTO YHMCEIL.
DHeprusi CBsI3M aTOMHBIX saep. CBsI3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku saeprun CosHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS paaMOAKTUBHBIX W3JIy4YCHUN Ha JKUBBIC
OpTaHU3MBI.
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Jemoncmpayuu.

1. CrexTpbl U3Ty4EeHUS U MOTJIOIIEHUS.

2. CnexTphl pa3aIuvHbIX Ta30B.

3. CnekTp Bogopo/ia.

4. Ha6nronenue tpekoB B kamepe Buiibcona.

5. PaboTa cuéTunka HOHUBHPYIONTUX U3TYyUCHUH.



6. Peructpanusi u3nydeHuss TPUPOJHBIX MHHEPAIOB U MPOAYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEKOB: U3MEPEHUE PHEPTUU YACTULBI IO TOPMO3ZHOMY

nyTH (1o gotorpadusim).

3. M3Mmepenue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHTETEHO-0000TIIAFOTITHIA MOJTYJIb MpeIHa3HAYEH JUISL
CUCTEMAaTH3allMK ¥  O0O0OOIIEHWS TMPEAMETHOrO COJIepKaHUs W OIbITa
NEeATENbHOCTH, MPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3MKH, a Takxke
JUI TIOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHy MO (pu3uKe i
00y4Jaronuxcsi, BRIOPABIIMX ATOT YU€OHBIN MPEIMET.

[Ipu n3ydeHnn TaHHOTO MOAYJISI pEATTU3YIOTCS M CUCTEMATU3UPYIOTCS BUBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS TOCTHXKEHHUE MPEAMETHBIX
U METaNpeIMETHBIX IUJIAHUPYEMBIX pe3yJbTaToB o0O0y4eHus, GHopMupyercs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB UCCIICIOBAHMS
SBJICHUM MPUPOJBI U TEXHUKH, OBJAJICHHE YMEHUSMU OOBACHATH (PU3NUECKUE
SIBJICHUS, TMPUMEHSS TOJYyYCHHBIC 3HAHMs, peIIaTh 3aJayd, B TOM 4YHUCIE
KaueCTBEHHbBIC U SKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMANTBbHO  JOEATEIBHOCTHBIM XAapaKTep  JaHHOIO  paszfena
peanu3yeTcs 3a CYET TOro, YTO 00YyJaIOUTUECs BBITIOJIHAIOT 3aJJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHUM PACIO3HABATh U HAYYHO OOBSICHITH
dbu3uyeckre SBICHUS B OKpYXKAlOIIEeW MNpUpPOAE M TOBCEIHEBHOW >KHU3HU,

HCIIOJB30BaTh HAyYHbIE METObI UCCIIEIOBaHUS (DU3NYECKUX SIBJICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HayYHbIE OCHOBBI HaM0OOJEe BaXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTMH, HalpuUMep, MPAKTUUYECKOTO  HCIOJb30BAaHUSA  Pa3JIMYHbBIX
MCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHHS BCEX
M3BECTHBIX BUJIOB SHEPTHUHU.

INNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBI I1O

OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
HampaBlIeHO Ha JOCTHKEHHE JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynbrare wusydeHus GuU3MKM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus y 00yydaromierocst 0yayT chopMUPOBAHBI CIEAYIOLIUE TUYHOCTHBIE
pE3yNbTaThl B YaCTH:

« 1) maTpMOTHYECKOr0 BOCIIMTAHUA:

- [0 mnposBneHne uMHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHHIO
POCCHUICKON (PU3NYECKON HAYKHU;



0 1eHHOCTHOE OTHOLIEHHE K JIOCTMXKEHUSIM POCCUMCKUX YUYEHBIX-
bu3ukoB; O 2) TIPaxKIAHCKOT0 M JTYXOBHO-HPABCTBEHHOI'O
BOCIIMTAHUA:
0 roToBHOCTh K aKTHBHOMY YYacTUIO B OOCYXJACHHUU OOLIECTBEHHO
3HAYUMBIX W OJTHYECKUX TPOOJIEeM, CBS3aHHBIX C MPAKTHUYCCKUM
NPUMEHEHUEM JOCTHKEHUN (DU3UKU;
O oco3HaHuWe BaXHOCTH MOPAIBHO-3THUUECKUX MPHUHIMIIOB B
NEATEIIbHOCTU YYEHOTO;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS
0 BocopusTHE 53CTETHUYECKMX KauyecTB (PU3MUECKOW HAayKH: e€
TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYIHOCTH; O 4)
HEHHOCTH HAYYHOI0 O3HAHMS:
0 oco3HaHue IEHHOCTH (PU3NYECKON HAYKHU KaK MOIIHOTO UHCTPYMEHTA
MO3HAHWS MHUpPA, OCHOBBI pA3BUTHUA TEXHOJOTHM, BAKHEUILIEH
COCTaBIIIIOIIEH KYJIbTYpBHI;
O  pasBurue  HaydyHOM  JIOOO3HATENILHOCTH,  HWHTEpeca K
HCCIIEI0BATENILCKON JIESITETbHOCTH;
5) ¢opmupoBaHusi KyJbTYPblI 310POBbSI H

3MOLMOHAJIBLHOIO 0JIAarONOJIyYns:

0 oco3HaHue IEHHOCTH O€30I1acHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MTpaBuil 0€30MMaCHOIO MOBEAEHUS Ha
TpaHCIOPTE, Ha JOpOrax, ¢ DJEKTPUYECKMM U  TEIUIOBBIM
000py/1I0BaHUEM B JOMAIIHUX YCIOBUSIX;

0 cdopMupoBaHHOCTH HaBbIKA peIICKCUH, IPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAKOI'0 e Mpasa y APYyroro 4eJoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

0 akTHBHOE yyacTH€ B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH,
o0pa3oBaTeIbHONM OpraHM3allid, TOpoja, Kpas) TEXHOJOTHYECKOH u
COLIMAJIBHOM HAINPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3UUECKUX
3HAHUM;

0 wmHTEpeC K NPAKTHUYECKOMY H3YUYCHHIO TPOQEeCcCHi, CBSI3aHHBIX C
(bu3uKoii; 0 7) IKOJOrH4eCKOro BOCIUTAHMS

0 opueHTalust Ha TpUMEHEeHUE PU3NUECKUX 3HAHUM JJIsl pellieHusl 3a1a4
B 00JIaCTH OKPY KAIOIIIEH Cpe/ibl, JIaHUPOBAHUS TTOCTYIKOB U OIEHKHU UX
BO3MOYKHBIX IMOCJICICTBUAN I OKPYKAIOIIEH CPEIbI;

0 oco3nanue T7100aTpHOTO XapaKkTepa SKOJIOTUYECKHUX MPOOJIeM U My Ten
UX PCILICHHUS;

8) amanranmM K M3MEHAKIIUMCH YCJIOBHAM COUMAJILHOM H

NPUPOIHON Cpeabl:



« [0 moTpeObHOCTH BO B3aMMOICUCTBHUY MPU BHITTOJTHCHUH HCCIICIOBAaHUHN U
MPOEKTOB (hU3UUECKON HAIIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM
IPYTUX;

- 0 moBblllIeHWE YPOBHS CBOEH KOMIIETEHTHOCTHU 4Yepe3 MPaKTHUYECKYIO
JIEATEIILHOCTD;

- O mnorpedbHocth B (OPMHUPOBAHUM HOBBIX 3HAHWUM, B TOM YHCIE
bopMyIMpOBaTh UJIEU, TTOHATHUS, TUIIOTE3bl O (QU3HMUECKUX OOBEKTaX U
SIBJICHUSAX;

« [0 oco3Hanue neUIUTOB COOCTBEHHBIX 3HAHUN UM KOMITETEHTHOCTEH B
o6s1acTh PU3HKY;

- [ nmanupoBaHue CBOEro pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX
3HAHU;

- [0 crpemiieHHe aHaNIU3UPOBATh W BBIABITH B3aUMOCBS3H ITPUPOIBI,
oO1iecTBa U 3KOHOMHUKH, B TOM YHCJIE€ C UCIIOJIb30BAHUEM (PU3NYECKUX
3HAHUI;

- [ oueHka cBouX AEUCTBUI C yUETOM BIIMSHHUS Ha OKPYXKAIOLIYIO CpEAY,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprare ocBoeHHs mporpaMMbl 1O (PU3WKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOywaromerocss  OyayT  chOpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE MIO3HABaTEJIbHbIC
yHHUBEpCajJbHble Y4eOHble JEHCTBHS, KOMMYHHUKATHBHbIE YHUBEPCAJIbHBIC
y4eOHbIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble JJoruueckue qeMCTBHUA:

« BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB
(siBIICHMI);

+  YCTaHaBJIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCHU(DHUKAIIUN, OCHOBAHHSI
JU1s1 0000ITICHUS U CpaBHEHUS,

BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B paccMaTPHUBACMBIX
dakTax, MaHHBIX W HAONIOACHUSAX, OTHOCAMIUXCA K (DHU3NYSCKUM
SIBIICHUSIM,

*  BBISABIIATH MPUINHHO-CIICACTBEHHBIC CBSI3H MPH U3YYCHUH (PU3NUECKHUX
SBJICHMA W TIPOIIECCOB, J€NaTh BBIBOJABI C  HCITOJIB30BAaHUEM
JTEAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh TUITOTE3bI
0 B3aMMOCBS3SX (DM3NUYSCKUX BEIUIMH;



CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHuss yueOHOW (u3nYecKoit
3aJa4uM (CpaBHEHHE HECKOJBKHUX BapUAHTOB PEILICHUs, BEIOOp Hanboee
HOJIXOSIIETO ¢ YYETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble nucciieoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMNPOCHI  KAaK  HCCIICIOBATCIIbCKHMA

WHCTPYMEHT ITO3HAHUS;
IPOBOJUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIA (PU3UYECKUN SKCIICPUMEHT, HEOOJIBIIOEC HCCIICIOBAHUC
(U3UYECKOTO SIBJICHMUS;
OIICHMBATh HA IPUMEHUMOCTbD U JOCTOBEPHOCTH HH(DOPMAIIHIO,
HOJYYCHHYIO B XOJIC MCCJICIOBAHUS WM YKCTIICPUMCHTA,;
CaMOCTOSITENIEHO ~ ()OPMYJIUPOBAaTh  OOOOIIEHHS H  BBIBOABI  I10
pe3ysbTaTaM MPOBEAEHHOTO HAOIIOICHNS, OTIBITA, MCCIICIOBAHNUS;
MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (HU3HUSCKUX
MPOIIECCOB, a TaK)KE BBIJIBHIaTh IMPEANONIOKCHHS 00 MX pPa3BUTHUU B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabora ¢ nndopmanueii:

OPUMEHATH Pa3IMYHbIE METO/IbI, MHCTPYMEHTBI U 3allpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUU UM JAHHBIX C YYETOM MPEJI0KEHHON y4eOHOM
dbu3nyecKkoi 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATD
MH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIBHYIO (QOpMYy MPEACTABICHHUS
nH(pOpMaMM U WUIIOCTPUPOBATh pelIaeMble 3aJadl HECJIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HTHOU rpaukoi 1 MX KOMOWHAIIUSMH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B X0Ji¢ 00CY>KJIeH!s Y4eOHOro MaTepHalia, pe3yibTaToB JIaA0OPaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOU TeMbI
Y BBICKA3bIBaTh UJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a4H U MOICpKAHUE
01arokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATb CBOU CYXKIECHUS C CYXICHHSIMHU JAPYTUX YyYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3INIUE M CXOJACTBO ITO3HIIHIA;

BBIPaKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (HU3HYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHMUMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJIUBUyAIbHOW pPa0OThI TIPU pENICHUH KOHKPETHOW (u3myeckoit
npo0JIeMBbl;

NpPUHUMATh IIETM  COBMECTHOW JIEATEIBHOCTH, OPTraHW30BBIBATH
JEUCTBUA TI0 €€ JOCTHKCHHIO: PACTpeNessiTh POJIM, OOCYKIaTh
MPOIIECCHl M PE3yJIbTaThl COBMECTHOW pabOThl, 0000MaTh MHEHUS
HECKOJIbKUX JIFOJCH;



BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAINPABJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C JPYTHUMHU
YJl€eHaMU KOMaH/Ibl;

OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM yUACTHUKAMU B3aUMOJCHCTBHS.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaIUX, TPEOYIOLIUX
I perieHus: GU3NYeCKuX 3HaAHUM;

OpUEHTHUPOBAThCA B PA3JIMYHBIX IMOAXOAAX MPHUHATUSA PEIICHUM
(MHIUMBUYaTbHOE, IPUHATHE PELICHUs B TpyMIE, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEHICHUS (PU3MYECKOW 3aJ1auu
WIM TUIAHA HCCIENOBaHUS C YYETOM HUMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpOBaTh Ipe/ajiaracMble
BapUaHThI pELICHUM;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMM U MpeIararh IjiaH e€
VW3MEHEHHS;

OOBSICHATH MPUYMHBI TOCTHXKEHUS (HEIOCTHKEHUS) PE3YyIbTaTOB
NEeSATEeIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHCJIE€ B X0/ BBIMOJIHEHUS
(U3MYECKOr0 HCCIENOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENBCTB, U3MEHUBIIUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEW;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce€051 Ha MECTO JPYTOro YeJoBeKa B X0JI€ CIopa UM TUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;
MPU3HABaTh CBOE MPABO HA OLIMOKY MPH PElICHUU (PU3MYECKUX 3a1ay
WU B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYToOro.

NPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenust B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

HCIIOJB30BaTh IOHATHA: (PHU3WYECKHEe W XHMHYCCKHC SBJICHUA,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJIC]b, TUIIOTE3a, CIMHUIBI (PU3HMICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPAOE,



KUJKOE, Ta3000pa3HOE), MEXAaHWYECKOE JBUXEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHENHOE), TPAEKTOpPHUs, PAaBHOJAEHUCTBYIOIIAS
cwia, gepopmanus  (ynpyras, —IJJacCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuyath sBiaeHus (nud@y3us, TerIoBoe ABUKEHHUE YaCTHUI] BEILIECTBA,
PAaBHOMEpPHOE JIBJKCHHE, HEPAaBHOMEPHOE [BW)KCHHE, WHEpLUs,
B3aMMOJICHCTBHE TEJl, PABHOBECHE TBEPJBIX TEJ C 3aKPEILUIEHHON OCBHIO
BpalleHus, Mepeaavya JaBJICHUS TBEPABIMU TENaMH, XUIKOCTIMU M
razamy, arMocQepHOe JaBJICHUE, IUIABaHUE TeJ, IPEBPALICHUS
MEXAHUYECKON PHEPTUM) IO ONHUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;
pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKUX SBJICHUH B
OKpY’KalollleM MHpE, B TOM uucie (PU3NYECKUE SIBJICHUS B MPUPOJE:
IPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B KHUBOM U HEXXHUBOU
NpUpPOJE, AEHUCTBUE CWIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS HA XKUBOW OPraHu3M, IJABaHUE PbIO, pblYaru
B TEJE 4YEeJIOBEKa, NPH 3TOM IMEPEBOJUTH NPAKTUYECKYIO 3a/ady B
yueOHY0, BBIJENIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (DPU3HUECKUX
SIBIICHMI;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS,
UCTOJNb3ys (PU3MUEeCKUEe BEIUYMHBI (Macca, OOBEM, IJIOTHOCTb
BEILIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEAHSS CKOPOCTb, CUJIA YIIPYTOCTH,
Cujia TSKECTH, BeC TeJla, CHJIa TPEHHWs, JaBieHue (TBEPIAOro Tena,
KUJIKOCTH, Tasa), BBITAJKHBAIOIIAS CHJIAa, MEXaHHM4YecKas padorTa,
MOILHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOA((ULIUEHT MOJIE3HOTO
JENCTBUA MEXAHU3MOB, KHHETUYECKAs U MOTEHUUANIbHAS SHEPTHsl), IPU
ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIOJIb3yEMbIX
BEJIMYMH, UX 0003HAUEHHUS U €IMHUIBI (PU3UUECKUX BEJIUYUH, HAXOJUTh
(opMyJibl, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO BEIIMYUHY C IPYTHUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI,
MCIIOJNIb3Ysl MPABUIIA CJIOKEHUSI CUJT (BAOJb OJTHOM MPSIMOIA), 3aKOH
I'yka, 3akon Ilackais, 3akoH Apxumesa, MpaBuiIO0 PaBHOBECHS pbluara
(Onmoka), «3070TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOM PHEpPIruu, MpHU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE SIBICHUS, MPOLECChl U CBOICTBA Tel, B TOM
YuCcli€ M B KOHTEKCTE CHUTyallMd MPAaKTUKOOPUEHTHPOBAHHOTO
XapaKkTepa: BBIABIATH MPUYUHHO-CICJICTBEHHBIE CBA3M, CTPOUTH
oObsicCHeHHE U3 1—2 JOrMYecKuxX 1aroB ¢ Oonopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHHM, (PU3MYECKUX  3aKOHA  WJIH
3aKOHOMEPHOCTH;



pemare pacy€THble 3aAauu B |—2 JIEMCTBUS, HUCIHOJB3yS 3aKOHBI U
(dbopMyIbl, CBSI3bIBAIONINE (PU3MUYECKHE BEIMYHMHBI: HA OCHOBE aHAIIM3a
yCIOBUSL 3aJlaud  3alKChIBaTh KPATKOE YCIOBHE, TOJCTABIATH
¢u3ndecKrue BEIMYUHBI B (POPMYIIBI U TIPOBOJIUTH PACUETHI, HAXOIUTH
CIIPaBOYHBIE JaHHBIC, HEOOXOMUMBIE IS PEIICHUS 3a/ad, OICHUBAThH
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEJIMUMHBI;

pacno3HaBaTth MPOOJIEMBbI, KOTOPblE MOXXHO PEIIUTh MPU TOMOIIU
(GU3NMYEeCKUX METOJI0OB, B ONWUCAHWU HWCCICAOBAaHUS  BBIJCISTH
IpOBEPSIEMOE IIPEANOJIOKEHHE (rumnotesy), paznnyaTh U
UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTaT, HAXOUTh OLIUOKU B XO€
OTIBITA, JIETIATh BHIBOJIBI IO €TI0 PE3YIbTaTaM;

MPOBOAUTL OMbBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SIBICHUM WK
duznueckux  CBOMCTB  Teln:  (GOpMYJIMpOBAaTH  MPOBEPSIEMBIC
NPEANnoioXKeHus, coOupaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHUs, 3alTUCHIBATh X0/ OIbITa U (DOPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh TMPSMbBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAacChl Tela,
0o0bEMa, CUIIBI M TEMIEpaTyphl C HUCIOJb30BAaHUEM aHAJOTOBBIX H
u(GpPOBBIX NPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C YUETOM
3a/1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOI BEIIMUUHBI
OT JIPYTOM C UCTOJB30BaHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH
PAaBHOMEPHO ABMXKYIIETOCA T€Ja OT BPEMEHU ABWKEHHS TeEJa, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEM
T€JI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOIIAIA COIPUKOCHOBEHUS TEII,
CUJIbl YIIPYTOCTH OT YJJIMHEHUS MPYXKUHBI, BHITAIKUBAIOLIEH CHIIBI OT
00bEéMa TOTPYKEHHOM YACTH Tela M OT IJIOTHOCTH >KUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJO, YCIOBUM IJIABaHUS TEJl, YCIOBHI paBHOBECHS pbluara
U OJIOKOB), y4yacTBOBaTh B IUIAHHUPOBAHUM YYEOHOTO HCCIIEIOBaHUS,
coOMpaTh YCTAHOBKY U BBIMIOJHSITH U3MEPEHUS, CICAYS IPEAJI0OKEHHOMY
niaaHy, (QukcupoBaTh  pe3yJbTaThl  MOJYYEHHOM  3aBUCHMOCTHU
(bu3NUeCKUX BEIMYMH B BUJE TMPEMIOKEHHBIX TaOIuIll U TpaduUKoOB,
JienaTh BBIBOJIBI IO pe3yJbTaTaM UCCIIEI0BaHNUS,

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEJIWYUH (IJIOTHOCTH
BEIIIECTBA KUJKOCTH M TBEPJAOTO TEJa, CUJIAa TPEHUS CKOJIbXKEHUS,
JABJICHHE BO3[yXa, BBITAIKMBAIOIIAsg CWJIa, JEWUCTBYIOIIas Ha
NOTPYKEHHOE B KHUIKOCTH TeNO, KOIPOUIIMEHT IMOJE3HOTO JEHCTBUS
IPOCTBIX MEXAaHU3MOB), CIEAySd MPEAJIOKEHHOW HMHCTPYKIUU: TIPU
BBITIOJITHEHUH M3MEPEHUI COOUpaTh HKCIIEPUMEHTAIBLHYI0 YCTAHOBKY H
BBIYUCIISITh 3HAYEHUE UCKOMOI BEJTMYUHBI;

coOnoaTh MpaBuja TEXHUKUM Oe30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;



YKa3bIBaTh MPUHLMIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChbl, TEPMOMETp, JTUHAMOMETpP, COOOIIAIOLINECS COCYHbI, OapoMeTp,
phIyar, NOJIBUYKHBINA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS! TJIOCKOCTB;
XapaKTEepHU30BaTh MPUHUMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OnucaHusi (B TOM YHCIE:
NOJAIIMITHUKY, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), HCIOIb3Ys
3HaHUA O CBOMCTBAX (PM3MUYECKUX SBICHUHN U HEOOXOIUMbIEC PU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH TMPUMEPHl  (HAXOAUTh HMHPOPMALUI0 O IPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHMs (PU3UYECKUX 3HAHWUN B MOBCEIHEBHOM
KU3HU U1 oOecrieueHrs 0e30MacCHOCTH MPU 0OpallleHuu ¢ pudopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3A0POBbsI U COOIOACHMS
HOPM 3KOJIOTUYECKOTO NTOBEIAEHUS B OKPYKAIOILIEH CpEE;
OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HH(popMauuu B VHTepHere B
COOTBETCTBMM C 33JlaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM W IYTEM CPAaBHEHMS DPA3JIMYHBIX HCTOYHHKOB
BBIIETATh MH(QOPMAIMIO, KOTOpasl SBJIAETCS NPOTUBOPEUMBOM WM
MOET OBbITh HETOCTOBEPHOM;

MCIIOJIb30BATh IPH BBIOJIHEHUH YUYE€OHBIX 3aJaHUI HAYYHOIIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COJCp)KaHUsS, CIpPaBOYHBIE MaTEpUalIb,
pecypcbl cetn MHTepHeT, BiageTh NpHUEMaMU KOHCHEKTUPOBAHUS
TeKCTa, mpeoOpa3oBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOW CHUCTEMBI B
APYTYIO,

C03/1aBaTh COOCTBEHHBIE KPaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(OpMALIUU (PUZNYECKOTO COAEPIKAHUS, B TOM
yucie NyOJuvHO JeNaTh KpaTKue COOOIIEHUs O pe3yJibTaTax MPOEKTOB
WIA Yy4eOHBIX HCCIECJOBAaHUM, MpPU 3TOM TIPaMOTHO MCIOIb30BATh
U3YYCHHBI TOHSATUWHBIN ammapaT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MPE3EHTALUE;

MIPU BBIOJHEHUN Y4E€OHBIX MPOEKTOB U UCCIEIOBAHUN paclpeneisiTh
00s13aHHOCTH B TPYIIIIE€ B COOTBETCTBUHU C MOCTaBJICHHBIMU 3a/layamH,
CIIEIUTHh 3a BBINOJHEHUEM IUIaHAa JEWCTBUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIA BKJaJ B JEATEIBHOCTb TPYIIbl, BbICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K koHiy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM
YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJaIOIIMXCS YMEHUM:

UCIIONb30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE
IBWKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA,
KPUCTAJJIMYECKHE U aMOp(HBIE Tella, HACHIIIEHHBI U HEHACHIIICHHBIH
nap, BIIaJKHOCTb BO3/lyXa, TEMIIEpATypa, BHYTPEHHSIS SHEPI s, TETLUIOBOM
JIBUTATEIb, JJIEMEHTAPHBIN JJIEKTPUYECKUAN 3apsill, AIEKTPUUECKOE TTOJIE,



MPOBOAHUKH U JIUDJICKTPUKU, TOCTOSHHBIM JJIEKTPUUYECKUN TOK,
MarHuTHOE IOJIE;

pasnuyaTh SBJICHU (TEIJIOBOE pACIIMPEHUE U CKATUE, TEIUIoNepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMauyMBaHWE, KANWUISIPHbIE  SIBJICHUA,
HCIIapeHue, KOHJIEHCaLUs, IUIaBJICHUE, KpUCTaUIA3a1us
(oTBepaeBaHME), KHUIIEHWE, Teronepenaya  (TEIJIONPOBOIHOCTD,
KOHBEKI[US, U3TYUEHUE), FICKTPU3alLUs TEJ, B3AaUMOJICUCTBHE 3apsJIOB,
JNEUCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJEHCTBUE MAarHUTOB, JEUCTBUE MArHUTHOTO MOJII HA MPOBOJIHUK
C TOKOM, AJICKTPOMArHUTHAsI MHAYKIUS ) IO OMMCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE
SBIJICHHE;

pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3NYECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM uucie (PU3NYECKUE SIBJICHUS B MPHUPOJE:
MTOBEPXHOCTHOE HATSDKEHUE M KalWJUIIPHBIE SIBJIEHUS B MPHUPOJIE,
KpUcCTaulbl B mpupone, uznydeHue ConHia, 3aMep3aHHe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHuUE pOCbl, TyMmMaHa, UHes, CHeEra,
AJIEKTPUYECKUE SIBJICHUS B arMocdepe, 3SIEKTPUUECTBO KHUBBIX
OpraHu3MOB, MarHuTHOE€ Tojie 3emiid, JApeiid MOoJoCOoB, POJIb
MAarHuTHOTO TOJIA JJISl KU3HHU Ha 3emiie, MOJSPHOE CUSHHE, MPU 3TOM
NEPeBOIUTh  MPAKTUYECKYI0  3aJadyy B  y4uyeOHYIO, BBIJCIATh
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (U3UYECKUE SIBICHUS,
UCTIOJIb3YS (PU3UYECKUE BEJIMUMHEI (TEMIIEpaTypa, BHyTPEHHSISI SHEPTHs,
KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTh BEILIECTBA, yHAEJIbHAs
TEIJIOTa TUIABJICHMS, yJEJbHAs TEIUloTa MapooOpa3oBaHud, yIelabHas
TEIJIOTa CropaHusl TOIUIMBA, KO3(PQMUUMEHT TMOJE3HOI0 JEeUCTBUS
TEIUIOBOM  MAallMHBI,  OTHOCUTENIbHAas  BJIAXHOCTh  BO3/yXa,
ANEKTPUYECKUN 3apsll, Cuia TOKa, DJIEKTPUYECKOE HaIpsSIKEHUE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIbHOE COMPOTUBJICHUE BEUIECTBA,
paboTa U MOIIHOCTh JEKTPUUYECKOTO TOKA), MPU ONMKUCAHUU MPABUIBHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BETMYUH, 0003HAYCHUS
Y eAUHUIBI PU3NUECKUX BEJIMYMH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEJIMYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TeOpuun
CTPOEHHUS BEILIECTBA, TPUHIUI CYIIEPIO3UIIMHU T0JIeH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa JJisi y4yacTKa LETH,
3akoH Jlxoyns—JIeHua, 3aKk0H COXpaHEHUs YHEPIUuH, MPU 3TOM JaBaATh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €TI0 MAaTEMATUYECKOE
BBIPAKEHUE;



OOBSACHATH (PU3MYECKUE TIPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE  CHUTyallMld  [PaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITh IPUYMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsiCHEHUE U3 12
JIOTUYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UIECKHIX
SIBJICHHUH, (PHU3NIECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEH;
pemaTth pacy€THbIE 3aaud B 2—3 JIEUCTBUSA, HUCIIOIb3YS 3aKOHBI H
(dbopMyIbl, CBSI3bIBAIONINE (PU3MUECKHE BEIMYHMHBI: HA OCHOBE aHAIIM3a
YCJIOBHS 33J1a4d 3alMCHIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pEIIeHUs 3a7auyd, BBIOMpaTh 3aKOHBI U (POPMYIIHI,
HeoOXonuMbIe i €€ pelieHus, MPOBOAUTH PAacU€Thl U CPAaBHUBATDH
MOJIydeHHOE  3HadeHHe (pu3mdeckoi BEJIMYUHBI C
W3BECTHBIMU TAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPblE MOXXHO PEIIUTh MPU TOMOIIU
(bU3HUECKUX METOJ0B, UCIOJIb3Ys OMHMCAHUE MCCIIECOBAHUS, BBIICISTh
MPOBEPSIEMOE TPEIOTI0KEHNE, OLUECHUBATh TMPABWIBHOCTh MOPSIAKA
MPOBEICHUS UCCIIEIOBAHUSA, JIEJIATh BHIBOJIBI,
IPOBOJUTH OMBITHl 1O HAOMIONECHUIO (DU3UYECKUX SBJICHUM WM
¢u3nuecKkux CBOMCTB Ten (KamWUISIpHBIC SIBIICHUS, 3aBUCUMOCTh
JABJICHUS BO3/yXa OT €ro 00bEMa, TeMrepaTypbl, CKOPOCTH Mpolecca
OCTBIBAHUSI M HArPEBaHUs MPHU MU3JIYYCHUM OT IBETA HW3JIYYarOLIEH
(mornomaroiiei) TMOBEPXHOCTH, CKOPOCTb HCHApPEHUs BOJBI  OT
TEMIIEPATYPBI KUJKOCTA U IUIOMIAAN €€ MOBEPXHOCTH, DJICKTPU3ALIHS
T€I W B3aUMOJICUCTBHUE DJIECKTPUUYECKUX 3apsAJIOB, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yalIU3alysi MATHUTHBIX TOJIEU ITOCTOSHHBIX
MAarHuTOB, JEUCTBUS MArHUTHOTO IIOJS HA MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHMUTa, CBOMCTBA AJIEKTPOJABUTATEIISI IOCTOSIHHOTO
TOKa): (OpMYJUPOBATH MPOBEPSEMBIC MPEANOJIOKEHUSI, COOUPATH
YCTaHOBKY M3 MPEIJIOKEHHOT0 000PY/I0BaHUsI, OTIMCHIBATH X0 OTIHITA U
(bopMyIMpOBaTH BHIBOJIBI,
BBIMOJIHATh MPSIMBIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIHbHOU
BJIIAXKHOCTH BO3/yXa, CHJIbI TOKa, HAINPSHKEHUS C HCMOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (DU3UUECKUX BEIIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHUM C YUETOM 3a/IaHHOM a0COJIFOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOM (hU3NYECKOM BETUYNHBI
OT JPYyrod C HCHOJb30BAHUEM MPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh
COITPOTUBIIEHUS TMPOBOJHUKA OT €ro JJIMHBI, MJIOLIAAX HONEPEYHOIrO
CEUCHMSI M YJICJIbHOTO COIMPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA, CHUJIBI
TOKa, UIYIIEr0 4Yepe3 MPOBOAHUK, OT HAMPSHKEHUS HA MPOBOJHUKE,
HCCIIEIOBAHUE IOCIEAOBATEIBHOIO M MMAPAJUICIBHOTO COCIMHEHUN
MIPOBOJTHMKOB): TUIAHUPOBATh HUCCJIEIOBAaHMUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, Cleaysl MPEeAJIOKEHHOMY TIaHy, (PUKCUPOBaTh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHE TaOJWIl U TpaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIEI0BAHUS,



MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETUYMH (yIeibHas
TEMJIOEMKOCTh BEIIECTBa, COMPOTUBIICHHE IMPOBOJIHMKA, paboTa u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHUSs, COOUPAThH
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIIEAys MPEAIOKEHHOM MHCTPYKIIUH,
Y BBIUUCIISITh 3HAUCHUE BEJIMYUHBL

coOno/aTh MpaBWja TEXHUKHM Oe30macHOCTH Ipu  paboTe C
J1a00paTOPHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HM3YyUYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPONCTB C OMOpPOM HAa MX OMHUCaHUSA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETp, MMapoBasi TypOUHA, aMIIepMETp,
BOJIbTMETP, CUETUMK DICKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOPBHI, HarpeBaTeIIbHbBIC AIEKTPONPUOOPHI (mpuMmepsl),
AIIEKTPUYECKUE TPEIOXPAHUTENHU, DJIEKTPOMArHUT, 3JIEKTPOIABUTATEID
IOCTOSTHHOTO TOKa), MCIOJNb3ys 3HAHUS O CBOMCTBaxX (PU3HUYECKUX
SABJICHUN U HEOOXOAMUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M HM3MEPHUTEIbHBIC
npubopbl MO CXeMaM M CXEMaTUYHbIM PHUCYHKAM (3KUAKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, IEKTPOCKOI, PEOCTaT), COCTABISITh CXEMbI IIEKTPUUECKUX
Heneil ¢ TOCHeNIOBAaTENbHBIM W TMApaJUICNbHBIM  COCIMHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HA4YeHHs]  AJIIEMEHTOB
ANEKTPUYECKUX LIENEH;

OPUBOIUTH TpUMEpHl  (HaxoauTh WHGPOPMALMIO O TpUMEpax)
NPAaKTHYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HU U1 oOecrieueHrst 0€30MacHOCTH TIPU 0OpallieHuu ¢ pudopamMu
Y TeXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3JI0OPOBBS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;
OCYIIECTBJISTh TOUCK HWH(OpMauu (PU3NYECKOTO COJIepKaHUsS B
WNuTepHeTre, Ha OCHOBE MMEIOIIMXCS 3HAHUW M MyTEM CpaBHEHMS
JIOTIOJTHUTETBHBIX HCTOYHUKOB BBIICTISITH HHPOPMAITUIO, KOTOPAS
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IIPH BHINOJIHEHNUHN YU€OHBIX 33/JaHUI HAyYHOTIOMYJIIPHYIO
auTepaTypy (U3MUECKOTO COJCp)KaHUs, CIPaBOYHBIE MaTEpUalIbl,
pecypcsl cetu MHTepHeT, BiaieTb NpUEMaMHU KOHCHEKTHUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHGOOPMALIUK U3 OJJHOW 3HAKOBOM CHCTEMBI B
APYTYIo;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIE COOOIIEHMUS,
0000mmas uWHPOpMAIMI0O W3 HECKOJbKHUX HMCTOYHHMKOB (DHU3NUECKOTO
COJIEp)KaHusl, B TOM 4YHCIE MYyOJUYHO TMPEACTABISATH PE3yJIbTAThI
MPOEKTHOW WJIM UCCIIEA0BATEIHCKON ACSITETLHOCTH, IPH ’TOM ITPAMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TMOHATUWHBIN amnmapaT Kypca (QU3HKH,
COTIPOBOXAATh BBICTYIUUICHHE MTPE3CHTALINEH;



IpPU BHINOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBAHUN (DU3MUECKUX
IPOLECCOB paclpeAesaTh O0S3aHHOCTH B TpYINIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJ1a4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATH COOCTBEHHBIN BKJIAJ B
NEATEIBHOCTD IPYIIIIbI, BBICTPaNBaTh KOMMYHUKATUBHOE
B3aUMOJENCTBHE, IPOSBIIASA TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koniy oOydenust B 9 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

WCIIONIb30BaTh TMOHATHS: CUCTEMa OTCcuéTa, MaTepuaibHas TOYKa,
TPAaeKTOpHUS, OTHOCHUTEJILHOCTD MEXaHUYECKOTO JBYOKCHUS,
aepopmarus (yrnpyras, ImiacTH4eckas), TpeHue, IEHTPOCTPEMUTENIbHOE
YCKOpPEHUE, HEBECOMOCTh M INEPETPY3KH, LIEHTP TSHKECTH, aOCOJIFOTHO
TBEPIOE TENO, UEHTP TSDKECTH TBEPAOrO Tela, pPaBHOBECHUE,
MEXaHUYECKUE KOJICOaHUsI U BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK,
AIIEKTPOMATrHUTHBIC BOJIHBI, IKajda 3JEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTh U TaTbHO30PKOCTb, CIIEKTPHI UCITYCKAHUS U TTOTJIOLICHHUS,
anbda, 6eTa- U raMMa-u3Iy4YeHUs], U30TOMbI, sIIEpHAs SHEPTETHKA,
pa3nuyath SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
IBUKCHHUE, PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBUKEHHE, CBOOOIHOE
najeHue  Tel, pPaBHOMEpPHOE  JBHKCHHE 1O  OKPYXKHOCTH,
B3aUMOJEHCTBUE Te€J, PpEAaKTUBHOE JIBIDKEHUE, KOJIeOaTelbHOEe
JBIKEHUE (3aTyXaroUlMe W BbIHY)KJICHHbIE KOJeOaHMs), pPE30HaHC,
BOJIHOBOE  JIBIDKEHUE,  OTPaKEHHUE  3ByKa,  MPSAMOJIMHEHWHOE
pacnpocTpaHEHHE, OTpaXEHHEe W MPEJIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPaXEHHUE CBETA, pasjIo’KEHUE OEJIOro CBETa B CHEKTP U
CJIOKE€HUE CIEKTPAIbHBIX IBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHUATOrO CIEKTpa M3ITydeHHs)
[0 OIHMCAaHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SBICHUNA B
OKpy’XarolieM Mupe (B TOM 4Yucie (U3MUECKHe SBICHUS B MPHUPOJE:
OPUIUBBl U OTJIMBBI, JABMKEeHHE T11aHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE JBIKCHHE J>KMBBIX OPraHW3MOB, BOCIIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHMCMHUYECKHE BOJHBI, I[yHAMH, 5XO,
[[BETa TEJl, ONTHYECKUE SBJICHUS B MPHUPOJIE, OMOJIIOTUYECKOE IEHCTBUE
BUJIUMOTO, YJIbTPa(UOIIETOBOTO M PEHTICHOBCKOIO  H3IIyuYeHUH,
€CTECTBCHHBI  paJMOaKTUBHBIH  (OH,  KOCMHYECKHE  JIy4H,
paIMOaKTUBHOE M3Iy4YCHHE TPUPOJHBIX MHUHEpPAJoB, JEHCTBUE
paZIMOAKTUBHBIX H3JIyYEHUH Ha OpraHU3M 4YeJIOBEKa), MpPHU 3TOM
NepPEeBOJUTh  MPAKTUYECKYI0  3agady B  y4eOHYyI0, BBIAETATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINYECKUX SBJICHUN;
OMHCHIBATh HW3YYCHHBIE CBOWCTBAa Tel W (U3WYECKUE SBICHHUS,
UCIOJNB3YSl (PU3NYECKUE BETUUYMHBI (CpPEIHSsE U MICHOBEHHAs CKOPOCTb



TeJa NPU HEPABHOMEPHOM JIBH)KEHHUH, YCKOPEHHE, TEPEMENIEHUE, ITYTh,
yIJ0Bas CKOpPOCTb, CWJIa TPEHMs, CUja YHOPYIOCTH, CHJIA TSDKECTH,
yCKOpeHue CBOOOJHOIO MAaJCHMsI, BEC Tea, UMILYJIbC Tea, UMILYJIbC
CWJIbI, MEXaHH4Yeckas padoTa W MOUIHOCTb, MOTEHIMAIbHAS YHEPTHs
TeJa, MOAHATOr0 HaJl MOBEPXHOCTBIO 3€MJIM, IMOTEHUMAIbHAS SHEPrUs
C)KaTOM MpYy>KUHBI, KUHETUYECKAas SHEPrus, IOJHas MeXaHUYecKas
SHEPrusi, NEPUOJ U YaCTOTa KOJIEOaHUM, JUIMHA BOJIHBL, TPOMKOCTB 3ByKa
Y BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb IPEIIOMIIEHUS CPEJIbI), TPU
ONHCAaHUU MPABWIBHO TPAKTOBATH (PU3UUECKHUM CMBICI HCIOJIb3yEMbIX
BEJIMYMH, 0003HAUYEHUSA U E€IUHUIBl (PU3NUYECKUX BEJIUYMH, HAXOIUTh
(GopMyIibl, CBS3BIBAIONINE AAaHHYIO (DU3HUECKYIO BEIUYHHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IPaAUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPTHH, 3a4KOH BCEMUPHOIO TATOTEHUS,
MPUHIUI CYNEPHO3UIUN CUJI, TPUHIMI OTHOCUTEIBHOCTH ['anmuies,
3aK0oHbI HpIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUS 3apsilOBOIO M MacCOBOIO
yycen MpU SAIEpPHBIX pPEakUusax, OpH 3TOM JaBaTh CIIOBECHYIO
(opMyIHMPOBKY 3aKOHA U 3aKCHIBATh €T0 MATEMATUYECKOE BBIPAKEHHUE;
OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalud  MPaKTUKOOPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBS3HM, CTPOUTH OOBSCHEHHUE U3 2—
3 JOTMYECKUX IIAaroB € OMNOpOM Ha 2—3 U3YUYEHHBIX CBOMCTBa
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEH;
pemath pacuy€THbIE 3adaud (OMUparIIuecs Ha cucremy u3 2-3
YpaBHEHUH), UCHOJIb3yd 3aKOHBI W  (OPMyJbI, CBA3BIBAIOLIUE
¢u3znyeckue BEIMYMHBI: Ha OCHOBE AaHalIM3a YCIOBHUS 3aJaud
3alMCBIBaTh KPAaTKOE YCIIOBHE, BBIABIATh HEAOCTAIOIINE  WIIU
M30bITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUTSl pelIeHus1, TIPOBOAUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTh
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MNPU MOMOILU
(U3NYECKUX METOA0B, UCIOJB3YS ONMHCAHUE WCCIIEOBAHUS, BBIICIATD
IIPOBEPSIEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAJIKA
OPOBEICHUS] HCCIENOBaHUs, JeJaTh BBIBOJABI, HWHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOACHUI U OTBITOB;

IPOBOAMUTH OIBITHl MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WU
¢u3nyeckux CBOWCTB TeN (M3ydeHHe BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUsl PHEPI'HH, 3aBUCUMOCTh MepruoAa KoieOaHuil npyKUHHOTO
MasiTHUKa OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3ABUCUMOCTD OT
aMIUIUTYIbl MaJbIX KoJIeOaHWW, NPSIMOJMHEWHOE pacnpoCTpaHEHHE
CBETa, pa3joKeHue Oenoro cBeTa B CHEKTP, H3YyYEHHE CBOWCTB



M300paxKeHusl B TJIOCKOM 3€pKaJie U CBOMCTB M300pakeHUs MpPEAMETa B
coOuparoliet TuH3€e, HAOII0/IEHNE CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa 0OOpYJIOBaHMS, OMHUCHIBATH XOJ OIBITA W €ro pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOIHI,

IPOBOJUTH MTPU HEOOXOAUMOCTHU CEPUIO IPSIMBIX U3MEPEHUM, OTIpEACIIsIs
CpellHee 3HauyeHUE H3MepsSeMON BeNIMYMHBI ((DOKYCHOE pPacCTOSIHHUE
coOuparomield JMH3bI), OOOCHOBBIBATh BHIOOP cHocoba H3MEpeHUs
(M3MepUTENHHOTO TTPUOOpPA);

IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH C
MCIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCUMOCTH ITyTH OT BPEMEHH
IIpU PABHOYCKOPEHHOM JABM)XEHUM 0€3 HayalbHOW CKOPOCTH, MEpHoja
KOJIe0aHU MaTEMAaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHs CBETa OT YIJIa MaJeHUs U YIJia MPEJIOMIICHUS OT yria
najeHusi): TUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIHHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pPE3yibTaThl TOJYyYEHHOW 3aBUCHUMOCTH
(bu3HUecKX BEIMYUH B BUJE TaOIUIl U TpadUKOB, JIeTaTh BBIBOBI IO
pe3yJsibTaTaM MCCIEIOBAHNUS;

MPOBOANTh KOCBEHHBIE HW3MEPEHHSI (U3NYECKUX BEIUYUH (CpPEaHSI
CKOpPOCTh M YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHUE CBOOOJHOTO MaJeHMs, KECTKOCTh MPYKUHBI, KOAP(HULIUEHT
TPEHHsI CKOJILKECHHs, MEXaHU4ecKasi paboTa W MOIIHOCTh, YacTOTa U
nepuoj; KoJieOaHWii MaTeMaTHYeCKOr0 W TPYKHHHOTO MAasTHUKOB,
onTHYecKas Ccuja coOuparomed JUH3bI, PaJAUOAKTUBHBIM (OH):
TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U
BBITIONHATh ~ WM3MEpPEHUs, CIeAys MPEeAJIOKCHHON  WHCTPYKIUH,
BBIUHCTISTh 3HAYCHHWE BEIWYMHBI M aHAIW3UPOBATHh TOITYYCHHBIE
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHHU;

coOno/laTh TpaBWja TEXHUKH Oe30macHOCTH TMpu  paboTe ¢
71a00paTOPHBIM 000PYAOBaHUEM;

pa3inyaTh OCHOBHBIC TMPHU3HAKH H3YYCHHBIX (PHU3UUECKHX MOJETICH:
MaTepuaibHasi TOUKa, a0COJIOTHO TBEPAOE TENO, TOUEUHBIH MCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJeJIb aToMa, HYKJIOHHAs
MOJIeJTh ATOMHOTO SJIPa;

XapaKTepU30BaTh TMPUHIUIBI JCHCTBUS HM3yUYEHHBIX NTPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha HMX OMUCaHUS (B TOM YHCIE:
CIUIOMETP, JATUYMKH TIOJOXKEHHS, PACCTOSHUS W YCKOPEHHUS, pakerTa,
9XOJOT, OYKH, TNEpUCKOIN, ¢oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), HCHOB3ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHHH © HEOOXOAuUMbIE (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH  HW3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX npubopoB U



TEXHOJOTHYECKHX TMPOIECCOB MPU PEUICHHH Yy4eOHO-NIPAKTUIECKUX
3a/1ay, ONTUYECKUE CXEMBI ISl MMOCTPOCHUS M300paKeHUU B IIIOCKOM
3epKaJie U coObuparoien JMH3e;

NPUBOANTh TpUMEpPHl (HaxoauTh HWHMOpPMAIMIO O MNpuUMepax)
MPAKTUYECKOTO MCIOJIb30BaHMs (U3UYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 711 obecriedeHus O€30MacHOCTH TIpU oOpallieHuy ¢ mpudopamu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS M COOJIIOICHHUS
HOPM PKOJIOTUYECKOTO TMOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;
OCYIIECTBIISITh MOUCK HH(pOpMaMU (PUINYECKOTO COJEpKaHUs B
WNurepHeTe, caMoCTOSTENbHO (QOpMyIHpysl TOUCKOBBIM  3ampoc,
HAaXOAUTh  MYTH  ONPENCJICHHS  JIOCTOBEPHOCTH  IOJIYYEHHOM
uH(POpMallMM HAa OCHOBE MMEIOIIMXCS 3HAHWW W JIOMOJHUTEIHHBIX
HUCTOYHUKOB;

UCIIOJIb30BATh MTPH BHITIOJIHEHUH YYEOHBIX 3a/IaHUN HAYYHOTIOMYJISIPHYIO
auTepaTypy (U3HUECKOTO COJACp)KaHUs, CIPaBOYHBIE MaTEpUAIIb,
pecypcsl cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTIEKTHPOBAHUS
TEKCTa, peoOpa3zoBaHus MH(OpMAIIMK U3 OJTHOM 3HAKOBOWM CHCTEMBI B
APYTYIo;

CO3/1aBaTh COOCTBEHHBIC MUChbMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE
uH(GOPMAaILUK U3 HECKOJIBKUX MUCTOYHUKOB (PH3UUECKOTO COAEpKaHUS,
myOJIUYHO IIPEJICTABIISATh pe3ynbTaThl MIPOEKTHOU WIH
UCCIIEIOBATEIBCKOMN EATENbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar H3y4yaemoro pasjaeina (QU3uKu u
COTPOBOXK/IaTh BBICTYIJICHUE MPE3CHTALUEH C y4ETOM OCOOEHHOCTEM
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne

HaunmenoBaHmue pa3aeioB

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

n/m | W TeM NPOrpaMMbl Beero KonrposbHeie IIpakTHyeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
11 Dusika - Hayka 0 IIpUpose 2 https://m.eds00.ru/7f416194
bubmuoreka [JOK
12 Qu3iIeCKHe BEITTHHEL 2 ! https://m.eds00.ru/7f416194
EcrecTtBeHHOHAYUYHBIN bubnunoreka [JOK
1.3 METO/I TO3HAHUSA 2 1 https://m.edso0.ru/7f416194
Hroro no paszneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka [JOK
2.1 Crpoerne BeimecTsa 1 https://m.edso00.ru/7f416194
JBrxenue u
29 B3aHMO/ICHCTBHE YaCTHI] 2 1 brbsmorexa IOK

BCIICCTBA

https://m.edsoo.ru/7f416194
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ArperaTHble COCTOSTHUS bubmuoreka [JOK
2.3 BElIeCTBa 2 https://m.edso0.ru/7f416194
Uroro no pazneny )

Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

3.1 MexaHU4eCcKOe NBUKECHUE 3

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

WNuepnus, macca, bubmnoreka IIOK
3.2 IUIOTHOCTh 4 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.3 Cuma. Buget e 14 https://m.eds00.ru/7f416194
Hroro no paszneny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Jasnenue. Ilepenaua
i1 JaBJICHHs TBEPIBIMU 3 bubmmoreka LIOK
' TelaMH, XXUAKOCTIMU U https://m.edsoo.ru/7f416194
razamu
bu6nuoreka [IOK
4.2 JlaBneHue KuaKoCTH 5 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
4.3 AtMmocdepHoe 1aBieHne 6 https://m.eds00.ru/7f416194
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JleiicTBUE KUAKOCTH U raza

3 bu6nuoreka [IOK
. Ha TOrPYXEHHOE B HUX
4 TENO ! 3 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubnnoreka IIOK
>1 Paora n mommocTs 3 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
52 Hlpoctere MexarmsMbI S 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexattireckas oeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJMYECTBO
68 12

YACOB I10 ITPOTPAMME
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8 KJIACC

HaumenoBanue KosauuyecTBo 4yacos
Ne pa3iesioB u TeM JuiekTpoHHbIE (UG POBbIE)
n/m | pporpaMMbl Beero Kontpoanneie IpakTHyeckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pa3pen 1. TenioBble iBJIeHUSA
CrtpoeHue u CBOICTBa bubnuorexa [JOK

11 BEILIECTBA ! https://m.edsoo.ru/7f4181ce

bubnnoreka IIOK

1.2 Tennossie mponecce! 21 1 5 https://m.edsoo.ru/7f4181ce

Hroro mo paszneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DneKTpUUecKue 3apsabl.

21 3apsiKeHHbIE Tella U UX 7 1 bubmiorexa [IOK
B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
ITocTostHHBIN bubmuorexa [JOK

2.2 JIIEKTPUYECKUI TOK 20 1 / https://m.edsoo.ru/7f4181ce

but6mmoreka [IOK

2.3 MarHuaTHEI ABICHRA 6 1 1.5 https://m.edsoo.ru/7f4181ce

Y DneKTpoMarHuTHas 4 bubnmoreka [HOK

MHYKLUS

https://m.edsoo.ru/7f4181ce
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Utoro no pazneny
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9 KJIACC

HanmeHoBaHme KoaunuecTBo yacoB
Ne pa3iesioB u TeM JuiekTpoHHbIE (UG POBbIE)
n/m | pporpaMMbl Beero Kontpoanneie IpakTHyeckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pa3zpen 1. Mexann4yeckue siBJICHUSA
MexaHu4eckoe
1.1 JIBMDKEHUE U CIIOCOOBI 10 1 Bub6mmorexa IIOK
er'o OIMICAHNS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [IOK
1.2 BsanmonelicTsue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3aKOHbI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3gen 2. Mexann4yeckue K0J1e0aHUS M BOJIHBI
MexaHn4deckue bu6nuoreka [IOK
2.1 KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
MexaHU4eCcKH€e BOJIHEI. bu6nuoreka [IOK
2.2 3ByK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
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Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DIIeKTPOMAarHUTHOE 110JIE
31 ¥l 3JICKTPOMArHUTHBIC 6 bubsmorexa LIOK
https://m.edsoo.ru/7f41a4a6
BOJIHBI
Urtoro 1o pasaeny 6

Pa3gen 4. CBeToBbIe ABJICHUSA

3aKOHEBI

4.1 pacipoCTpaHCHUsA CBECTa 6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

JIMH3BI U ONTUYECKHE bu6mmoreka [JOK
4.2 npudopbI 6 https://m.edsoo.ru/7f41a4a6
Paznoxenune oenoro bubmuorexa [JOK
43 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3gen 5. KBaHTOBLIE SIBJICHUSA

Ucnyckanue u
51 MIOIJIOLLIEHHUE CBETA 4
aToOMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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CTtpoeHue aTOMHOI0 bubmuorexka [JOK
5.2 saapa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SIneputie peaxiym ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBToOpuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpEHUE U
6.1 060061IeHHE 9 2 bubmmoreka [IOK
coslepKaHus Kypea https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro mo paszneny 9
OBILIEE KOJIMYECTBO
102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

(bu3NYeCKUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

7 KIIACC
Ne KoanuecrBo
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka
U3y4eHust o0pa3oBaTe/bHbIE
/ B KoHTpoJbHbIe IIpakTHYeckue
cero pecypchl
I padoThI padoThI
dusuka — Hayka o
1 npupoje. fpnenus 1
IIPUPOJIbI
2 DU3NYECKUE SIBICHUSA 1
dusndyecKkue BEINYUHBI U
3 UX U3MEPEHUE 1
Ypoxk-uccienoBanue
"N3mepenue temnepaTypsl
4 IIpH IIOMOIIH 1 1
XKHUJKOCTHOTO TEPMOMETpA
U JaTyuKa TemrepaTypsl”
Meroasl Hay4HOTO
no3HaHus. OnucaHue Bub6nuoreka [JOK
5 1

https://m.edsoo.ru/ff09f72a
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Ypoxk-uccienoBanue
"I[IpoBepka rurnoTe3sl:

JAIBHOCTH MOJIETA IIApUKA,

MYIIEHHOTO
TOPU30HTAIILHO, TEM
OoubliIe, UeM OOJIbIIIE
BbICOTA IMycKa"

CrpoeHue BeliecTsa.

OnbITEI, JOKA3EIBAIOIINE

JMCKPETHOE CTPOCHHUE
BEIECTBA

bubmuorexa [IOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KGHI/IC HacCTHuIl
BCIICCTBA

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue

«OIBITHI O Ha6JHO)IeHI/IIO

TCIIJIOBOT'O PACTHHUPCHUA
ra3oB»

10

ArperaTHble COCTOSTHUS
BELIECTBA
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OCOo0EHHOCTH arperaTHhIX
COCTOSIHUH BOJIBI.
O060061IeHue o pasaerny

but6mmoreka [IOK

1 «IlepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU
BELIECTBA»
MexaHnuecKoe JBIKEHUE.

12 PaBHOMEpHOE 1 bubnuorexa [JOK
HEPABHOMEPHOE JBHIKCHHE https://m.edsoo.ru/ff0a05c6

13 Cxopocts. Enunuiist bubmuoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
Pacuer nytu u BpemeHu bubmuoreka [JOK

14 JIBIKCHUS https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa bu6muoreka [JOK

15 WHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTna.

16 | Pacuer maccel u 0ObeMa bubmiorexa TIOK
Tesa o €ro IIOTHOCTH https://m.edsoo.ru/ffOa0fee
JIaGoparopHas paboTa

17 | «Omnpenenenue MIOTHOCTH

TBEPIOTO TEJIA»
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18

Pemenue 3agay no teme

"ITnoTHOCTE BemecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoeicTeus ten. Cuna
ynpyroctu. 3akoH ['yka

20

JIaboparopHast pabota
«/3y4eHue 3aBUCUMOCTH
pacTsHKeHHUs
(medopmanun) mpyKUHBI
OT MPUJIOKEHHOUN CUIIBD)

21

[[AIBeHME TATOTEHUS.

Cuia TsDKeCTH

22

CBs13p MEXly CHIION
TSYKECTH U MAcCOM Tea.
Bec Tena. Pemenue 3anau

bu6anoreka LIOK
https://m.edsoo.ru/ff0al778

o teme "Cuna tsoxkecta"”

23

Cuna TsKeCcTH Ha ApYruxX
ma"erax. dusnueckue
XapaKTePUCTUKH TUIaHET

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cui.

Junamomerp

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc
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25

Bec Ttena. HeBecomocTth

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

26

Cnosxenue 1Byx cui,
HaIIpaBJICHHBIX 110 OJTHON
MPSMOM.

PaBHOelicTBYIOIIASA CHIT

bubnunoreka LIOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3amau mo treme

"PaBHoneiicTByromas cr"

28

Cuia TpeHus U €€ BUBIL.
Tpenue B ipupoze u
TEXHHUKE

bubnuorexa [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
CHJIbI TPCHUSA CKOJIBXKCHUA
OT CHUJIbI JaBJICHUSA U
Xapakrepa
COTIPUKACAIOLIUXCS
ITOBEPXHOCTEW

bu6nuorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agaq Ha
omnpeAeseHue

PaBHOJICHCTBYIONIEH CHUITBI



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

31

Pemrenue 3amad mo remam:
«Bec Tenay,
«['paduueckoe
HU300pakKeHUE CHIT»,
«Cunbi»,

«PaBHOJEHCTBYIOMIAS CHIT»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhast padora no
TemaMm: «MexaHu4eckoe
JIBIKCHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe
1300pakeHNe CUI»,

«Cuisn»

33

JaBnenne. CriocoObl
YMCHBIICHHUA U
YBCIIUUCHUA JaBJICHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza.
3aBUCUMOCTbD JIaBJICHUS
rasza otT 00béma,
TeMIIepaTypbl

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPJBIMU TEJIAMH,
JKMJKOCTSIMH U T'a3aMH.
3axoH ITackais

bubnunorexa LIOK
https://m.edsoo.ru/ff0a25b0
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but6mmoreka [IOK

36 JlapneHne B KHIKOCTH 1 https://m.edsoo.ru/ff0a2718
rase, BbI3BaHHOE
NEMCTBUEM CUJIBI TSKECTU
Pewenue 3ampau o reme
37 «/laBiieHHE B )KUIKOCTU U bubmorexa [IOK
rase. 3axon IacKkais» https://m.edso0.ru/ff0a2826
bubnuoreka [{OK
38 Coobmaromecs cocyne! https://m.edsoo.ru/ff0a2970
5 bu6anoreka IIOK
39 Tunpasmracckuii mpece https://m.edsoo.ru/ff0a3136
Manomertpsl. [Topineson
40 JKUIKOCTHBIM HAacoc
Atmocdepa 3emin u
41 | npwumnE eé bubmunorexa [IOK
CyILLECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
Bec Bo3ayxa. bubnuotexa [JOK
42 ATMOC]epHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHOTo
43 nasieHns. Onelt bubmorexa [OK

Toppuuennun

https://m.edsoo.ru/ff0a2da8
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3aBUCHUMOCTh
aTMoc(hepHOro JaBICHUS

but6mmoreka [IOK

44
OT BBICOTBI Ha/l ypOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepounn.
45 | Armocdepnoe nasnenue bubnuorexa HOK
HA PA3JIMUHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Permrenue 3agau mo reme "
46 "
ATMocdepHOe 1aBiIeHHE
JleficTBHE KUIKOCTHU U ra3a
47 Ha ITOIpy>KEHHOE B HUX bubmorexa [IOK
Teno. ApXUMeI0Ba Cuila https://m.edsoo.ru/ff0a3276
JlabopaTopHas pabota
«Omnpenenenue
48 BBITAJIKMBAIOIIEH CUIIBI, Bu6morexa LIOK

JIEWCTBYIOILIEH HA TEJO,
MOTPY>KEHHOE B KUJKOCTH)

https://m.edsoo.ru/ff0a33fc
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49

JlaGopaTopHas paboTa 1o
teme «Mccnenopanue
3aBHCHUMOCTH Beca Telia B
BOJie OT 00BéMa
MOTPY>KEHHOHU B JKUIKOCTh
JacTH Tea

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Texn

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKA U
OITpeIeIICHUE €€
rpy30MoabEMHOCTH"

52

Pemenune 3amad mo Temam:
«IInaBanue CYIOB.

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3654

BO3,Z[YX01'IJ'IaBaHI/IC»,
«I[aBJ'ICHI/IC TBCPABIX TCII,
JKMIKOCTEH U Ta30B»

53

KonrponsHas paborta mo
TeMe «/laBieHne TBEpAbIX
TeJ, KUAKOCTEN U Ta30B»
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54

Mexannueckasi pabora

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

55

MortHocTts. EquHuiist
MOIITHOCTH

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

56

Ypoxk-uccienoBaHue
"Pacuét MmoniHoCTH,
pa3BUBAEMOM IIPU MOIBEME
110 JecTHHUIe"

57

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
pbryare

58

Pbruaru B TexHuke, OBITY U
npupoe. JlaboparopHas
pabora «/ccnenoBanue
YCJIOBUI paBHOBECHS
peIyara»

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3ana4 no reme
«Y cmoBUsl paBHOBECHS
phIyara»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Koadduunent noneznoro

0.5
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HCfICTBHH MCXaHU3MaA.

JlaGopaTopHas pabora
«3mepenune KII1/]
HAKJIOHHOM TJIOCKOCTH»

61

Pemenne 3aaa4 110 TEMC

"Pabora, momrHOCTH, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuyeckas SHEPTHS.
Kunetnueckas u
MMOTEHITMAIbHAS YHEPTUS

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

63

3akoH COXpaHCHHA
MEXaHUYeCKOH OHCPIun

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

64

YPOK-3KCIIEPUMEHT 110
TeMe
"OKCnepUMEHTaIbHOE
OIIpEeEIICHUE U3MEHEHUS
KMHETUYECKOU U
MIOTEHLIMAJIbHON YHEPTUU
IIPU CKaTBbIBAaHUU TEJIA 10
HAKJIOHHOM TIOCKOCTH"

65

KonTponpHas pabota mo
TEME «Pabora Hu
MOIIHOCTb. DHEPIHsI»
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66

PesepHbiit ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHu4ecKoe
nBIKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHblii ypok. Pabora ¢
TEKCTaMH I10 TeMe
"JlaBieHue TBEPIBIX TEIl,
XKHUAKOCTE! U razoB"”

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TeME
"PaboTa. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12
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8 KJIACC

Ne KoanuecTBo 4acoB
DJIEeKTPOHHbIE
al T HMata uHppoBLIe
eMa YpoKa
| yp Beero KonTtpoJbnbie IpakTHyeckue w3yueHus 0GpazoBaTebHbIe
o padoThI padoThI pecypebl
OCHOBHBIE IIOJIOKEHUS
1 MOJICKYJIIPHO- 1 bu6mmoreka [IOK
KUHETUYCCKOU TEOPUU U UX httpS://m.EdSOO.rU/ffO&5256
OTIBITHBIE TIOATBEPKICHUS
Macca u pa3mep aTOMOB U
2 MOJIEKYJT 1
Mopenu TBEpAOTO, KUIKOTO
3 1 ra3000pa3HOro COCTOSHUIA 1 bubmuorexa TIOK
BelecTBa https://m.edsoo.ru/ff0a540e
OO0BACHEHHE CBOICTB
TBEPOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUMN
4 BEIIECTBA HA OCHOBE 1
OJIOKEHUN
MOJIEKYJIIPHOKMHETHYECKOM
TEOpPUH
UCTAIINYECKUE U nOInoTEKA
K bu6 OK
5 amopdHbIC Tea 1 https://m.edsoo.ru/ff0a5800
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CMmauuBaHue u

bu6mmoreka [IOK

6 KaluJUISPHOCT. https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmmpeHue u bubnnoreka [JOK

7 cKaTHE https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
TEMIIEpaTyphl CO

8 CKOPOCTBIO TEIJIOBOTO
JBUYKEHUSI YaCTHUIL
BnyTtpenHss sHeprus.

9 CriocoObl H3MEHEHHS brbmorexa LIOK
BHYTpEHHeil SHeprHu https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 | Buper Tennonepenaty https://m.eds00.ru/ff0a6412
Ypok-koHpepeHIus
"IIpakTHueckoe

1 WCITOJTh30BAaHNE TEIJIOBBIX Bu6miorexa 1OK

CBOMWCTB BEIECTB U
MaTEepPHAJIOB B IEJIAX
sHeprocOepexxeHus"

https://m.edsoo.ru/ff0a65c0
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12

KonunuecTBO TEIIOTEL.

YIIGJ'IBHaH TCIIIIOCMKOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIOBOTO
Oananca. TermnooOMeH u
TEIIOBOE PAaBHOBECHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

Ter1000MeHa pu
CMEIINBAaHUU XOJIOJHOM 1

ropsiuei Boabl"

15

Pacuer xonmuecTBa
TEINIOTHI, HEOOXOIUMOTO
JUUIsl HarpEeBaHMs Tella
BBIJICJISIEMOTO MM TIPH
OXJIAKIEHUU

16

JlaGopaTtopHnast pabota
"OnpeneneHue yaenbHOR
TEIJIOEMKOCTH BenrecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

17

OHeprus TOILINBA.
VY nenpHas TemiaoTa
CropaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a
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[ImaBnenue u
OTBEP/ICBaHUE

bubmuoreka [JOK

18 | KPHUCTALIMYECKHX TEJL.
V iebpHas TeImioTa https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
JlaGopaTtopHnast pabora

19 | "Ompenenenue ynenbHOU Bubmmorexa [IOK
TEILIOTHI [UIABICHHAS JbIa" https://m.edsoo.ru/ff0a72fe
[Tapoo6pa3zoBanue u bubnuorexa [JOK

20 KoHeHcanus. Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas bu6nmoreka [JOK

21 | temnora napooOpa3oBaHus https://m.edsoo.ru/ff0a786¢
Y KOHJICHCAIUH.
3aBUCHMOCTH TEMIIEpaTyphI
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayXa.
JlaGopaTtopHnast pabota

29 "Orpenenenue bubmuorexa [JOK

OTHOCUTEILHON BJIAXKHOCTU
BO3qyXa"

https://m.edsoo.ru/ff0a7628
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23

Pemenue 3amau Ha
ONPEAEIIEHUE BIIAKHOCTH

BO3JIyXa

24

[TpunIUIB pabOTHI
TEIJIOBBIX JBUTaTENICH.
[TapoBas TypOuHa.
JlBuraresnb BHYTPEHHETO
CrOpaHus

25

KII[ TermoBoro
nsurareis. TemioBrie
JIBUTATEIH U 3alUTa
OKPYKaIOIIE cpebl

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

26

3aKOH COXpaHEeHHUs U
MpeBpalleHUs DHEPTUH B
TCIJIOBBIX ITpoHIeccax

27

ITonroTroBka K
KOHTPOJIbHOM paboTe 1o

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

TeMe "TenoBrIe SIBJICHU.

W3meHenue arperaTHbIX
COCTOSIHMM BemiecTna"
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28

Konrtponbnas padora mo

Teme "TermnoBbIe IBICHUS.

N3meHeHune arperaTHbIX
COCTOSIHUU BenrecTna"

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

29

OnekTpusanus tei. [Ia
poJia SIMEKTPUIECKUX
3apsI0B

30

Ypok-uccienoBaHue
"DnekTpuU3anus Te
WHIYKIUEN U TIpU
COMPUKOCHOBEHUN"

31

B3aumoneiictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

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

32

DNEKTPUYECKOE TOJIE.
HarmpsxeHHOCTB
AIIEKTPUYECKOTO TOJIA.
IIpuHIuMI cyneprno3unun
SJIEKTPUYECKUX MOJIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpryecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue atoma

34

IIpoBoHMKY U

bu6mmoreka [JOK
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JUAJICKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemwienne 3amau  Ha
IIPUMEHEHHUE  CBOWCTB
ANIEKTPUYECKUX 3apsAI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUYECKH TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
3JIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JlericTBUS 2IIEKTPUYECKOTO
TOKa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBasue
"JleiicTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"

39

DNEeKTPUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U
razax

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

40

OnekTpuueckas Lenb U €€
COCTaBHBIE YaCTH
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41

Cuna Toka. JlaboparopHas
pabota "H3mepenue u
pEryJIMpPOBaHUE CHIIBI

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

ToKA"

42

DIIEKTpUUECKOE
HanpsbkeHue. BonsTmerp.
JlaGopaTtopHnas pabota
"U3mepenue u
peryJivpoBaHue
HanpspkeHus"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

43

Conporusienue
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTHBIICHUE BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COITPOTHBIICHUS
MIPOBOJTHUKA OT €T0 JJTUHBI,
IUIOIA/IA TIOTIEPEYHOTO
cedeHus u matepuana”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIsl ydacTKa Lenu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa44a
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46

JlaGopaTtopHnas pabota
"HUccnenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTIPOTHUBIICHUS
pe3ucTOpa M HANPSHKCHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBarenbHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOILHI/IKOB

48

JlaGopaTtopHnas pabota
"[IpoBepka mpasuiia
CJI0’KEHHsI HANPSKEHUH NTpU
MOCJIeI0BAaTEIbHOM
COEJIMHEHUH JIBYX
pe3uctopoB”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopartopHas paboTa
"ITpoBepka npaBuia ais
CHJIBI TOKA IPH
napaieIbHOM COEMHEHUN
pe3uctopoB”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle
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Penrenue 3amaud Ha
npuMeHeHue 3akoHa Oma

bubmuorexa [JOK

S0 AT pasInaHOro https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
PaboTa ¥ MOILIHOCTh

51 | DIEKTPUYECKOro TOKA. Brbmmorexa LIOK
3akon [xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnast pabota

e "Onpenenenue padboOThl U Bu6miorexa IIOK
MOIIHOCTH JICKTPUICCKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"

bu6mmoreka [JOK
53 DIIEKTPUUYECKHE LIETTH U

https://m.edsoo.ru/ff0ab660

noTpeduTenu
ANEKTPUYECKON SJHEPTUU B
osITy. KopoTkoe
3aMbIKaHUE
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ITonroroBka k
KOHTPOJILHOH paboTe 1o
TeMe "DIeKTpUYECKue
3apsiabl. 3apsHKEHHBIE Teja
U X B3aUMOJICHCTBUSI.
[TocTrossHHBIM
SJIEKTPUYECKUM TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbnas pabota no
TeMe "DIeKTpuYecKue
3apsAbl. 3apsKEeHHbIE Tea
U UX B3aUMOJECHCTBUS.
ITocrosiHHBIM
ANEKTPUYECKUI TOK"

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

56

ITocTossHHBIE MAarHUTHI, UX
B3aUMOJIENUCTBUE

57

Ypok-uccnenoBanue
"U3yuenue oJIen
HOCTOSTHHBIX MAarHuTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruuTtHoe nosne.
MarsuTtHoe 1moJie 3eMJIH U
€ro 3Ha4YCHUE JJIs KU3HHU
Ha 3emMiie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acOba
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OmnbiT OpcTeaa. MarautHoe
T0JIE AJIEKTPUICCKOTO TOKA

MarauTHoO€ 1MoJjie KaTyIIK{

C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[Ipumenenue
3JIEKTPOMArHuToB B
texHuke. Jlaboparopnas
pabota "HUzyuenue
JEHCTBUSI MATHUTHOTO TOJIS
Ha IMPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIeKTPOABUTATEIb
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
AIIEKTPOJIBUTaTENEH B
TEXHUUYECKUX YCTPONCTBaX
Y Ha TPaHCIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
u3ydeHne padoThl
aJIeKTpoaBUraTess”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apanes. 3akoH
IIEKTPOMAarHUTHOM
nHaykuuu. [Ipasuio Jlenna
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DJIEKTPOTreHEPATOP.
CrniocoObI noy4eHus

AIEKTPUYECKOU SHEPIUH.
DJIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

64

IToaroroBka x
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpuIecKue u
MarHuTHbIE sIBJIeHUS"

65

KonTponbnas pabota no
TeMe "DJEeKTpUIECKHe U
MarHHuTHBIE IBJICHUS"

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

66

PesepBHblit ypok. Paborta c
TEKCTaMH 110 TEME
"TenoBbie ABICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"TTocTosiHHBIH
AIIEKTPUYECKUI TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarauTHbI€ SIBJICHHS"
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OBILIEE KOJIMYECTBO

2 145
YACOB I10 ITPOTPAMME 68
9 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara uudgposbie
n/ | Temaypoka B KoutpoabHbie IIpakTnyeckune W3ydenus oGpa3oBaTebHbIE
cero
n pPadoThI padoThI pecypcbl
MexaHnndeckoe JBHKEHUE.
1 1
MarepuanbHas TOUKa
Cucrema otcyera. bubnuorexa [JOK
2 OTHOCHUTEIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBUKEHUS 4
bu6nmoreka [JOK
3 PapromepHoe 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEITHOE ABM)KEHUE a
HepasHomepHoe
MIPSIMOJIMHENHOE IBH)KEHUE.
4 CpenHsisi U MTHOBEHHAs 1
CKOpPOCTh
[IpssMonuneHOE bubmuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBH)KEHUE. Y CKOpEHUE 4
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CxopocTh NPSAMOJIMHEUHOTO

PaBHOYCKOPEHHOT'O
6 newkenus. ['paduk
CKOpPOCTH
7 JIaboparopHast pabota bubnmoreka [JOK
"OnpezneneHne yCKOpeHus https://m.edsoo.ru/ff0adbl
TeJIa PU PaBHOYCKOPEHHOM 8
JBUKCHHH 110 HAKJIOHHOW
IJI0CKOCTH"
CBoOoiHOE MajieHue Ted.
8
Onpbitel ["anunes
PaBHOMEpHOE ABMXKEHUE TTIO
oKpyxHocTH. [lepron n Bu6miorexa [JOK
9 4acToTa 00pameHHs. https://m.edsoo.ru/ff0ag17
JInnelinas u yrinosas 6
CKOpPOCTH
[lenTpocTpeMuTENBLHOE
10 YCKOpEHHe
1 . q bubnnorexka [JOK
11 CPBBIH 3KOH HBIOTOHA. https://m.edsoo.ru/ff0ae61
Bexkrop cuiibl 2
B . - bubnmoreka [JOK
12 TOpOH 3aKOH HPIOTOHA. https://m.edsoo.ru/ff0ae72

PaBHOnelicTBYIOIIAA cHita

a
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Tpetuii 3akon HerotoHa.

bubmuorexa [JOK

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 2
Pemenue 3amay Ha bubmuorexa [JOK
14 IPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herotona £
Cuna ynpyroctu. 3akoH bubnuorexa [IOK
15 I'yka https://m.edsoo.ru/ff0aeca
2
16 Pemenue 3agad mo reme
«Cuna ynpyroctu»
JlaGoparopHas paboTa bubnuoreka [IOK
17 «Omnpenenenue KeCTKOCTH https://m.edsoo.ru/ff0aee2
IPYKUHBD) 8
bu6mmoreka [IOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af73
8
p bu6mmorexa [IOK
19 CITICHHG 3a/lat IO TeME https://m.edsoo.ru/ff0afa2

«Cuna TPCHUA»

6
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JlaGopaTtopHnast pabota

"OnpenencHue bubmumoreka [IOK

20 Kk0>bUIMEHTa TpEHHS https://m.edsoo.ru/ff0af8b
CKOJIbXKEHUS" €
Penrenue 3amad mo reme bu6mmoreka [IOK

21 "3akonsl HeroTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia tpenus" €
Cuta TSKECTH U 3aKOH
BCEMUPHOTO TSATOTCHHUS. bubnuorexa [JOK

22 VcKoperne cBOGOIHOro https://m.edsoo.ru/ff0af04
naieHus 4
VYpok-koHpepeHuus

23 "JIBUKEHUE TEN BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(ConneuHas cuctema).
lamakTukn"
Penrenue 3amad mo reMe

24 "Cuna TsXKecTu 1 3aKOH bubmmorexa [IOK
BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
IlepBas kocMuueckas bubmuoreka [IOK

25 ckopoctb. HeBecomocTs n https://m.edsoo.ru/ff0af33

neperpy3Ku

c
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PaBHOBecue mMaTepuanbHON
TOUYKH. AGCOIIOTHO TBEPAOE

bu6mmoreka [IOK

26 Teno. PapHoBecHe TBEPAOTO https://m.edsoo.ru/ff0afe3
TeJa C 3aKperIEHHON OChIO 6
BpaIeHus
MowmeHT cunsl. L{eHTp

27 TSDKECTH
Penrenue 3amau mo reme bu6mmoreka [IOK

28 "MowmenT cuisbl. Lentp https://m.edsoo.ru/ff0b02b
TsxkecTH" 4
IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme bubmmorexa IIOK

29 "MexaHIIecKoe IBHKEHIE https://m.edsoo.ru/ff0b040
Bzaumopeiictsue Ten" 8
KonTponbnas padota no
Teme "MexaHu9ecKoe bubnuoreka [IOK

30 IBIDKeHNMe. BaumoeiicTare https://m.edsoo.ru/ffOb06e
Ten" c
Nmmynsce Tena. UMimynse
CHJIBI. 3aKOH COXPaHCHHUS bubnnorexa [IOK

31 https://m.edsoo.ru/ffob07f

UMITyJbca. YOpPyroe u
HEYNpyroe B3auMoJICHCTBIE

a
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Pemenue 3axay o reme

bubmuorexa [JOK

32 "3aKOH COXpaHEHHS https://m.edso00.ru/ff0b096
umnyibca' c
Ypok-koHpepeHuus
33 "PeakTHBHOE IBM)KEHUE B
IPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannieckas pabora 1 https://m.edsoo.ru/ffOb0a8
MOLIHOCTb 4
bubmuorexa [JOK
35 Pabota cHIIbI TAKECTH, CHITBI https://m.edsoo.ru/ffob0db
YIPYTOCTH U CUJIBI TPEHUS 8
JlaGopaTtopHnast pabota
«Ompenenenue padbOThI CUIIBI
TPEHUs PU paBHOMEPHOM
36 JIBYDKEHUH TeJa 1o
TOPU30HTAIBHON
MIOBEPXHOCTU»
a7 CBsi3b 3HEPTUH U PaOOTHI.
[TorenumaneHast SHEPTUs
Kunernueckas sneprusi. bubmuoreka [IOK
38 TeopeMa 0 KHHETHYECKOU https://m.edsoo.ru/ffOb0c3

SHEPrUu

2
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3aKoH COXpPAaHCHUS SHEPIrun

39 B MEXaHUKE
JlaGopaTtopHnas pabota bubnuorexa [JOK
40 «M3y4yeHue 3aKoHa https://m.edsoo.ru/ffOb12f
COXpaHEHUS SHEPTHUH e
bu6mmoreka [IOK
a1 Konebarenbroe npuienue u https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH 3
3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
42 BBIHY)KI[GHHBIG KoeOaHus. https://m.edsoo.ru/ffOb20f
Pe3onanc 0
MaremaTuyueckuil u
43 NPYKUHHBIA MasTHUKU
Ypok-uccnenoBanue
«3aBHCUMOCTb MIEPHO/IA bub6nnorexa IIOK
44 KOJIEBAMIiL OT HKECTKOCTH https://m.edsoo.ru/ff0b197
MPYKUHBI U MAacChl TPY3a» d
[IpeBpartenre SHEPruu TIpu
45 MEXaHHUYECKUX KONCOAHUIX
JlaGopaTtopHnast pabota
«OTpeieneHne YacToOThl 1 bu6mmorexa IIOK
46 https://m.edsoo.ru/ffOblae

nepuojia KojieoaHui
MPYKHHHOTO MasTHUKA»

c



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

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojebaHuii rpysa,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

[IOJIBELIEHHOTO K HUTH, OT
Macchl Ipy3a»

48

MexaHUYEeCKUE BOJIHEI.
CBolicTBa MEXaHHYSCKHUX
BoJH. [IpogonbHbIE 1
MOTIEPEYHBIC BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21f
e

49

Ypoxk-koHpepeHuus
"MexaHNYeCKHE BOJIHEI B
TBEPJIOM TeJIE.

CelicMuuyecKue BOJIHEI"

50

3Byk. Pacmpoctpanenne wu

OTpakeHHE 3BYyKa

51

Ypok-uccienoBanue
"HaOnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHYECKUI
pE30HAHC
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Ypok-koH(pepeHus

bubmuorexa [JOK

53 "VapTpa3Byk U HHPPA3BYK B https://m.edsoo.ru/ff0b23c
MPUPOJIC U TEXHUKE" a
IToaroroBka K KOHTPOJIBHON
paborte 1o Teme "3aKOHbI bubnmoreka [JOK
o4 coxpateHus. MexaHuueckue https://m.edsoo.ru/ffOb25f
KoJieOaHUs U BOJHBI" 0
55 KoHTtposbHas padoTa mo
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoyiebaHus u
BOJIHBI"
DNeKTPOMarHUTHOE TMoJe butmmorexa LOK
56 p ’ https://m.edsoo.ru/ffOb2ab
ONEKTPOMArHUTHBIE BOJTHBI e
CgoiicTBa
57 AJIEKTPOMATrHUTHBIX BOJTH
Ypoxk-koupepennus "lkara
i)/JIIeKTPOMaFHI/ITHBIX BOJTH. Bu6mmorexa IJOK
58 CHOJIB30BAHMIC https://m.edsoo.ru/ffob2fe

E)J'IGKTPOMaFHI/ITHI)IX BOJIH HJIA
COTOBOI1 cBI3U"

6
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Ypok-uccnenoBanue
"N3y4yeHue cBOICTB

bu6mmoreka [IOK
59 SJICKTPOMArHUTHBIX BOJIH € https://m.edsoo.ru/ffob2c6
ITOMOILBI0 MOOHUIIEHOI'O c
tenedona"
Pemenue 3amay Ha
omnpeie/ICHUE YaCTOThI U
60 JUTHHBI 3JICKTPOMAarHUTHON
BOJIHBI
DJeKTpOMarHuTHas pupoaa bubnuorexa [JOK
61 cera. CKOpoOCTb  CBeTa. https://m.edsoo.ru/ff0b31d
BonHOBEIE CBOMCTBA CBETa 0
bu6nmoreka [JOK
62 Hcrounnkn ceera. https://m.edso0.ru/ff0b365
[IpsimonuHeitHOE 8
pacripocTpaHEHHUE CBETA.
3armenus Connua u JIyHsl
3aKOH OTpa)KE€HHUS CBETA.
3epkana. Pemenne 3a1a4 Ha bubmoreka [IOK
63 https://m.edsoo.ru/ff0b38c

IIPUMEHEHHE 3aKOHa
OTpa)KE€HHUs CBETA
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64

[Ipenomnenue cBera. 3aKoH
IPEIOMJICHUS CBETa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3ae
a

65

[TonHoe BHYTpeHHEe
OTpakeHHE CBETa.
Hcnonp30BaHne MOTHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5
c

66

JlaGopaTtopHnast pabota
"HUccnenoaHue
3aBHCUMOCTH yTJa
NPEJIOMIICHHUS] CBETOBOTO
JTyda OT yIJia maJieHus Ha
rpasuue "Bo31yX-cTeKkiao""

67

VYpok-koHpepeHuus
"Ucrnonp30BaHue IOJIHOIO
BHYTPEHHETO OTPaKEeHUS:
CBETOBOJIBI,

ONTHKOBOJIOKOHHAS CBA3L"

68

JInaselr. OnTrdeckas cuia

bu6mmoreka [JOK

JIMH3BI

https://m.edsoo.ru/ffOb3f2
Cc
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[TocTpoenune n3o0paxeHuit B

bubmuorexa [JOK

69 https://m.edsoo.ru/ff0b444
JMH3aX a
JlaGopaTtopHnast pabora
"Omnpenenenue GOKyCHOTo bubnmnorexa LIOK
70 PACCTOSIHHS M OITHYECKOI https://m.edsoo.ru/ff0b420
CHJIBI COOMPAFOIIICH JTMH3BI" 6
Ypok-koH(pepeHIus bubnuorexa [JOK
71 "OnTudeckue JMH30BbIE https://m.edsoo.ru/ff0cOa7
npuOopsr" €
bubmuorexa [JOK
72 T'nas xax onrieckas https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
VYpok-koHpepeHuus
73 "JledexTsl 3penust. Kak
COXpaHUTh 3peHue"”
Pasnoxenue 6enoro csera B
crekTp. OnbiTel HetoTOHA. bubnuoreka [IOK
74 CrnoxeHune CeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4
uBeToB. Jlucnepcus cBera &
JlaGopaTtopHnast pabota
"OIBITHI 110 PA3TOKEHUIO Bu6muorexa [JOK
75 6eroro cBeTa B CIEKTP 1 https://m.edsoo.ru/ff0c0e2

BOCIIpHUATHUIO IBETA
npeaMETOB IIPpHU UX

a
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HaOJI0ICHUU yepes
[IBETOBbIE QUIBTPHI"

YpOoK-IIpaKTUKYM
"BoJIHOBBIE CBOMCTBA CBETA:

76 Jucriepcus, MHTeppepeHus
u qudpakaus”
bu6mmoreka [IOK
77 Omnerret Pesepdopaa n https://m.edsoo.ru/ff0c12a
IUTaHETapHast MOJIENb aTOMa 8
[Tocrynarer bopa. Moaens
8 atoma bopa
Hcnyckanue u norsouieHue bubnnoreka [JOK
79 cBeTa aToMOM. KBaHTBI. https://m.edsoo.ru/ff0c144
JInHelyaTele CIIEKTPBI c
YPpOK-IpaKTUKYM bubnmnoreka [JOK
80 "HabmnroieHue crexTpoB https://m.edsoo.ru/ff0c155
ucmyckanus'" 0
bu6mmoreka [JOK
81 PaqroaKkTHBHOCTD U €& BUIIBI https://m.edsoo.ru/ff0c167
2
c bu6mmoreka [JOK
82 TPOCHHE ATOMHOTO A1pa. https://m.edsoo.ru/ffOc18a

HYKJ'IOHHaSI MOACIb

c
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bubmuorexa [JOK

83 PajoakTuBHbIE https://m.edsoo.ru/ff0clal
npespatienus. M3otomsl 4

84 Pemenue 3a1au no teme: bubnmoreka [JOK
"PaanoakTHBHEIE https://m.edsoo.ru/ffOclb4
npeBpaieHus"” a

85 [lepuon nmomypacnana
Ypok-koHpepeHIus
"PannoakTUBHBIE U3TYyUEHUS bub6nnorexa IIOK

86 B [IPUPOJIE, MEIULIHHE, https://m.edsoo.ru/ff0c212
TeXHHKE" 6
Snepuble peakiuu. 3aKOHBI bubnuoteka [JOK

87 COXPAaHEHUs 3aps0BOIO U https://m.edsoo.ru/ffOcicS
MacCOBOT'O YHCEN 8
DHeprus CBsSI3u aTOMHBIX bubnuorexa [JOK

88 snep. CBsi3b MacChl U https://m.edsoo.ru/ffOc1d7
JHEpPruu a
Pemienue 3agau o teme

89 n n

S nepHble peakiuu

Peakuuu cuHTe3a U AeneHus bubnuotexa [JOK

90 sanep. UcTouHHMKH dHEprun https://m.edsoo.ru/ff0cle8

CouHIta 1 38311
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Ypok-koH(pepeHus
"SAnepHast sHEpreTUKA.
JlelicTBUA paOaKTUBHBIX
U3ITy4YEHUI Ha KUBbIE
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223
e

SJIGKTpOMaFHI/ITHbIe BOJIHBI.

KBauroBsie sBieaus"

93

KonrponbHas pabora no
TeMe "DJIEKTPOMAarHUTHOE
noJie. JNEeKTPOMarHuTHhIE
BOJIHBIL. KBaHTOBBIC siBICHUS"

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie paboTHI 1O
Kypcy "B3aumoneiictue

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245
a

95

[ToBTOpeHue, 06ob1IIEHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 33/1a4 10
teme "TemnoBsie mporecco”

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c257
2
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[ToBTOpEHME, 000OIICHHE.
Perienne pacyeTHBIX U

bu6mmoreka [IOK

96 KQ4CCTBCHHBIX 327121 TI0 https://m.edsoo.ru/ff0c2a2
teme "KIIJ[ TenioBeIxX 2
nsurareaen"
[ToBTOpenue, o6o0ImIEeHHE.
Pemenne pacdyeTHbIX U Bu6muorexa [JOK
97 KQ9CCTBCHHBIX 3a/1a1 TI0 https://m.edsoo.ru/ff0c2b3
teme "KIIJ] 0
AIEKTPOYCTaHOBOK"
bu6mmoreka [IOK
08 [losropenue, obobmenwe. https://m.edsoo.ru/ff0c2c5
JlaGopaTopHble paboTHI IO 2
Kypcy "CBeTOBBIE sIBIEHUS"
[ToBTOpeHue, 06001IIEHNE.
Pa6oTa ¢ TeKCTaMH MO TeMe brbmorexa LIOK
99 "3AKOHBI COXPAHEHHST B https://m.edsoo.ru/ff0c2d6
MeXxaHuke" 2
[ToBTOpeHue, 06001IeHNE. bubnmnoreka [JOK
100 | Pabota ¢ Tekcramu mo Teme https://m.edsoo.ru/ffOc2e8

"Kosnebaunms v BOJIHBI"
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[ToBTOpenue, obo0IIEHHE.
101 | Pabota c TekcTamu o Teme

"CBeTtoBEbI€e gBiIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c304
4

[ToBTOpEHME, 000OIICHUE.
PaboTa ¢ TekcTaMu Mo TeEMeE
"KBanToBas u suepHas
¢duzuka"

102

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






