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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 000, a Takxke ¢ yu€Tom deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mnporpaMmbl 10 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alUI0 H3yYeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe Yy4YUTHIBAKOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0 k
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYCHHs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusI.

[Iporpamma no u3uke ycraHaBiIMBaeT paclpeiejieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 KjaccaMm), Mpejjaraet NpuMepHyI0 MoCIe0BaTENbHOCTD
U3y4EHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaIOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa € LEIbIO OKa3aHHUs METOJNYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

duszuka ABISIETCA  CHCTEMOOOPA3ylOIIMM I  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (hPHU3HUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHMHEH, OuOJIOTHEW, acTpoHOMHEH u (QuanUecKon
reorpaguei, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCcTaBisieT HamboJsiee sICHble O00pa3lbl MNPUMEHEHHS HAayYHOTO METojia
MO3HAHMSI, TO €CTh CII0CcO0a MOIY4YeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHusi COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yyenne @u3uku Ha 0a30BOM ypOBHE IIpelrojiaraer OBJIaJEHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBaTH  JAaHHbIE W  HCIOJb30BaTh  HAyYHbBIC
JI0Ka3aTeNIbCTBA JUIS TOJTYYCHHSI BHIBOIOB.

[lenn w3yueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoii ®@enepanuu, peagu3yrOIMIMX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (IpoTOKO OT 3
nekaodpst 2019 r. Ne T1IK-4BH).
Heau uzyyeHust PU3nKU:

npuoOpeTeHNE WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YUYCHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
MCCIIEIOBATEIIBCKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3y4YCHHS
OCHOB CTPOCHUSI MaTEPUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUE MpPEACTaBICHUN O poyin (DU3UKHU Uil PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHON JeSTEIPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHne 3TUX LieJied MmporpaMMbl M0 (U3MKE Ha YpOBHE OCHOBHOIO
oO1ero 0opa3oBaHus 00ECIEYUBACTCA PEIICHUEM CIIEYIONINX 3a1aY:

NpHOOpeTEeHNWEe 3HAHUH O JIUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

NpruoOpEeTeHNUEe YMEHUN ONKMCHIBATh U OOBSICHATh (DU3NUYCCKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJYICHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKuX MoOJIeTICH, TBOPYECKUX u
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0OaTh IPUPOHBIC SBJICHUS U BBITIOJIHSITH OIIBITHI,
1abopaTtopHble  pabOThl M AKCICPUMCHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

ocBocHHME TIPUEMOB PabOThl ¢ MHPOpPMALUEH (U3HMUECKOTO COJEpIKAHMS,
BKJIIOYAst HHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKCHUSX (DU3WKHU, aHATIHU3 U
KPUTUYECCKOE OLICHUBAHKE WH(POPMAIINY;

3HAKOMCTBO €O c(hepamu TpoecCHOHATEHON NeATeTLHOCTH, CBI3aHHBIMHU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3UYCCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro

obpasoBanus oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HENENO), B 8
Kiacce — 68 yacoB (2 daca B Henelno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, Cucka SKCIEPUMEHTANbHBIX 33JaHuil, IpejaraéMblx B paMKax
OCHOBHOTO FOCYJIJApPCTBEHHOTO K3aMeHa 1o (pu3ukKe.

COJEP)XAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mmepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHHUM ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUJIOBbIE, JJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®usnyeckue mpuOOPbHl U MpoLEeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OmnpeneneHue pa3sMepoB MaJbIX TeJl.
5. M3mepenue Temmeparypbl HNPU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJibllle, 4YeM OOJbIIe BBICOTA
IIyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBEACHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne uactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpUCTaJIIIMYeCKNX) Tell. B3auMMOCBA3b MEXIy CBOMCTBAMHM BELIECTB B PAa3HBIX



arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysum.

3. HaOmroneHue  siBlIeHUH,  OOBSCHSIOIIMXCS ~ NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTUL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHHEM

dotorpaduii).

2. OnpITbl 10 HAOJIOJEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnpITbl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe JBUHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKEHHUE.
Ckopoctb. CpenHsisi CKOPOCTb IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér nmytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMM. 3aKOH HMHepUUU. B3aumonencTBue Tea Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUILIC
00BéMa BellecTBa.

Cuna xak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B IPUPOLE U TEXHUKE.

Jlemoncmpayuu.

Habumronenne MexaHn4eckoro JBUKEHHS Tea.
N3mepeHnne cKOpOCTH NPSIMOJIUHERHOTO ABUKEHUS.
HabiroieHue siBleHNs HHEPLUH.

1

2

3

4. HaOmroneHue u3MeHEeHus: CKOPOCTHU MPU B3aUMOJIEUCTBUH TEJL.

5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEIL.

6. Cll0)eHue CUJl, HallPaBJIEHHBIX MO OJHOM MPSAMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS U TaK jJaliee).

2. OmpeneneHue CpeqHEel CKOPOCTH CKOJBKEHHUS Opycka WM HIapuKa IO
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tea.



4. OnbITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsDkeHus (nedopmarim)
MPYKUHBI OT NPUJIOKEHHOMN CHUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra30B.

Hasnenne. CriocoObl YMEHBIIIEHUS U YBEJIUUCHUs JaBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00BEMma, TemmepaTypbl. llepenava maBieHus
TBEPJABIMU TEJIAMU, KUIAKOCTSIMU MU Ta3zamu. 3akoH [lackansa. IlHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JABICHUS JKHIKOCTH OT TIyOwHbl. [ mapocraTudeckuit
napagokc. Coobmiaroniuecs: Cocyanl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpudyuHBI CyIIECTBOBaHUS
Bo3aymHONH o0oiouku 3emum. OnbiT Toppudennu. M3mepeHue atmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHU aTMOC(PEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbH JAABJIEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBUs aTMOCPEPHOTO JABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHIIBI OT 00BEMa MOTPYKEHHOW YaCTH

TeJia ¥ INIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHME IUIaBaHMS TEJ: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHMS INIOTHOCTEM TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOM B
JKMIKOCTb YacTH Tea.

2. OnpenenieHue  BBITAJIKUBAIOIIECH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MacChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITUIKABAIOMIEH CHIIBI,
NEHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
JKHJIKOCTb YaCTH TeJia U OT IJIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U
OIIpENICIIEHHUE €€ TPY30II0bEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIHs.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi peiuara. [IpuMeHeHHMe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TOTEHLHMANIbHAs SHEPIUS.
[IpeBpallieHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThI CUIIBI TPEHUS NPU PABHOMEPHOM JBIKEHUU Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnepoBanue yClnoBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUHU.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUM BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IOJIOKEHHN MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHue U CKaThe.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuytpenHsst sHeprus. CrnocoObl H3MEHEHMS BHYTPEHHEH HHEPruu:
Terionepeaaya U COBEpUICHUE paboTHI. Bunpr TEIIONEPENAYH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KomnyecTBo TeruoThl. YenabHas TEIIOEMKOCTH BellecTBa. TemiIooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJIEJbHAsl TEIUIOTA IUIaBJICHUS.
[TapooOpazoBanue u kouzaeHcarus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EpHOro
JIABJICHHUSI.

Brnaxnocts Bo3ayxa.

DHeprust TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.



[Ipunuuner pabotsl TermmoBbiX jaBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHHUSI U MIPEBPAIICHUS SHEPTUU B TEIJIOBBIX IPOIECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5
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Ha6mronenne 6poyHOBCKOTO ABUKECHHUSI.

HaGmonenne nuddysun.

Habmroienue siBJeHUN CMaYMBaHUS W KAMMJUTSIPHBIX SBICHUH.
Ha0rroieHre TerioBoro paciumpeHust Tell.

V3MeHeHne JaBJICHUS Ta3a NPH M3MCHCHHH OO0bEMa W HArpeBaHUU WIIN
OXJIKICHUH.

[TpaBuiia u3MepeHus TeMITepPaTyphl.

Bune! Temonepenaym.

OxJakieHue TIPY COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThI BHSITHUMH CHIIAMH.

. CpaBHEHHE TEILUTOEMKOCTEH Pa3IMYHBIX BEIIIECTB.

. HaOmroienue KureHus.

. HabnrogeHune moctossHCTBA TEMITEpaTyphl MPH TJIaBJICHUH.
13.

Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbITel 0 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHMS T'a30B, >KUIKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3yxa B 0aJuIOHE IITPUILIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUA BO3JIyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[TpoBepka runoTe3sl JIMHEHHONW 3aBUCUMOCTH IJTUHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOI TPyOKe OT TeMIIEpaTyphl.

HaGmionenne wu3MeHeHUsT BHYTpPEHHEH OJHEpruM Tella B pe3yJibTare
TEerIonepeayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBiEHHS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropst4eu BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HArPEThIM METATUYECKUM UITUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yieapHON TEIUIOTHI IUIABJIECHUS JbJA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BzaummopeiicTeue
3apsoKeHHbIX  Tell. 3akoH Kyrnona (3aBUCHMOCTh  CHJIBI  B3aUMOJIEHCTBUSA
3apsSOKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onextpuyeckoe mnosie. Hanpsyk€HHOCTH 3nexTpuueckoro mnousd. IlpuHimn
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOJHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KMJIKOCTSX U T'a3ax.

Dnektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
o yyactka uend. llocnenoBarenbHoe W mapajuIebHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MomHOCTH »3yeKTpHueckoro Toka. 3akoH J[xoymns—Jlenua.
DNEeKTpUYECKHUE LEMU U MOTPeOUTENn 3IeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MarauTHoe noje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe 1oJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MArHUTHOIO MOJISL HA IPOBOJAHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSHHOIO ToKa. lcnonb3oBaHWEe >IEKTpOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBneHue 3JeKTpoMaruHuTHON MHAYKIMU. [IpaBuino Jlenua.
DIIEKTPOreHepaTop. CrniocoOb1 NOJIyYEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIINHI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3aLus TEJl.

JIBa pona 3JIEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOHCTBO U ACHUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTUIeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B JKHUJIKOCTHU.

11. I'a30BbIH pa3psia.

W P N U A WD RE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIYKEHUST BOJIbTMETPOM.

Peocrar 1 MmarasuH COnpoTHUBIICHUM.

B3anMopaelicTBHE ITOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MoienpoBaHU€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
OnbIT IpcTena.

MaruuTtHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHONM UHAYKIIHH.

OmnbiTel Dapajes.

3aBUCHUMOCTh HAMNpaBJCHUS HWHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbiTel 1O HAOMIOAEHUIO JJIEKTpU3alMM Tl MHAYKUUMEH U 1pu
CONPUKOCHOBEHHUHU.

HccnenoBanue neWCTBUSA SJCKTPUUECKOTO TIOJII Ha TMPOBOJHUKU U
JUDJIEKTPUKH.

COopka u poBepka padOoThI JIEKTPUUECKOH LIENH ITOCTOSHHOTO TOKA.
W3mepeHne u peryiupoBaHUe CUJIbI TOKA.

W3mepenue u peryupoBaHue HapsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4epe3 pe3ucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPUYECKOTO
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOIAAU MOMEPEYHOTO
CEUeHUs U MaTepuaa.

ITpoBepka mnpaBuia CIOXKEHHUsSI HANPsHKEHUH IPU  IOCIEI0BATEIBHOM
COEIMHEHUHM JIBYX PE3UCTOPOB.

ITpoBepka mpaBwia Juisi CWJbl TOKa IPU IapajuIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue paboThl AIEKTPUUECKOT0 TOKA, UAYIIEr0 YePE3 Pe3UCTOp.
OmnpeneneHre MOUIHOCTH  JJEKTPUYECKOTO TOKA, BBLACIAEMOM Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, UIYLIErO 4epe3 JaMIO4Ky, OT
HaIIpsSDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBaHre MAarHUTHOIO B3aMMOJEHCTBUS OCTOSIHHBIX MarHUTOB.



15. I3yueHne MarHMTHOIO IIOJISL IIOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEAMHEHNH U Pa3/ICICHUM.

16. MccnenoBaHue NEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITEL, J€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA M HaNpaBJEHUs TOKa B
KaTyLIKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue paboThl JJIEKTPOIBUTATES.

20. U3mepenue KIIJL 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBl 1O MCCIEIOBAHUIO SIBJIICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MCHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JnBHkKeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
nageHue. OnsITel ['anues.

PaBHomepHoe nBmkeHue mo okpyxHoctu. Ileprog m wacrota oGpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbtoTroHa. Bropoi#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpyHLIMT CynepnO3ULUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cHiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. Pabora cui TsKecTH, YHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus c:kaTtou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.



o vk~ w

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

HabmroieHue MeXaHM4ecKoro ABM)KEHHUS TeJla OTHOCUTENIBHO Pa3HBIX TeEl
OTCY€Ta.

CpaBHeHME NyTel M TPAEKTOPUW JIBHJKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJILHO PA3HbIX TEJ OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUSL.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HaburoieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBXKEHUU
OTHOCHUTEIIbHO KabnHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMsI T€la OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGmronenne paBeHCcTBa CUJI IPU B3aWMOACUCTBUHU TEJL.

W3meHeHune Beca Tena npu yCKOPEHHOM JIBUKECHHH.

ITepenaua nMysibca npyu B3aUMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHue UMITyJIbCa IIPU HEYIPYTOM B3aUMOJAEUCTBUH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON YHEPTUH ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU ABUKEHHUHU Teja MO 1eHCTBUEM
IPYKHUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jjisi pasroHa U JAIBHEHUINIET0 PaBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.



9. OmpeneneHue pabOThl CHIIBI TPEHUS NP PAaBHOMEPHOM JBMKEHHUM TeEJa
110 TOPU30HTAIBHON TIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpPU  MHOABEME Tpy3a C
UCIOJIb30BaHNEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHOJ,
4acToTa, aMIUINTYa. MaTeMaTH4eCKuid U NIPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETEHOM IBUKEHUH.

3aryxaomue — konebanus.  BeiHykaeHHole — konebanus.  Pe3zonanc.
Mexanndeckue BosiHbL.  (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIOTIEpEYHbIe  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koneOaHuil Tes MOJ JAEUCTBUEM CHUJIbl TSXKECTH U CUJIbI
YIPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habiro1eHue BbIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCA.

Pacrnipoctpanenne npooabHBIX U MIONEPEYHBIX BOJH (Ha MOJIEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo

o vk w N

MasTHHKA.

2. OmnpenesneHue 4aCTOThI U IEpUOa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUIl MOABEIICEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT MAaccsl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJBEUICHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh  N€pUoAa  KoJeOaHWH
IIPYKUHHOTO MasATHUKA OT MACChI Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaCHHUS.

Pasnen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHUTHOE  ToJIe.  OJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBeTA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  IIpsamonuneninoe
pactipoctpaneHue ceera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaoMieHUs1 cBera. [lonHOe BHyTpEeHHee
OTpaKEHUE CBeTa. lICNOnap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B JsmH3e. Onruueckas cuctema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhueckas cucrtema. bim3opykocTs u
JaJbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnektp. Omnbitel HbtoTtona. Croxenue
CIIEKTpaJIbHBIX IBETOB. Jlucniepcust cBeTa.

Jemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xoj nyuyer B coOuparole JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHnid ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mojens riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

W X N U A WDN e

Jlabopamopuwie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)K€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.



2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCHMOCTH YIUIA MPEJITOMIIEHUSI CBETOBOTO JIy4ya OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. TlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOILIEH JINH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoen
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OOBITBI MO BOCHPHUSATHIO LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHU dYepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PannoaxktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHEe aTOMHOTO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX sIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIyYEHHW HA JKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsbl U3JIy4€HHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoIOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHHs IPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CruloNIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyYCHHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEeMAaTH3allu1
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAaKXKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY M0 (u3nuke s 0oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEMET.



[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00OECHeunBaeTCs JOCTUXKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass IPAMOTHOCTb. OCBOCHHME HAYYHBIX METOJOB HUCCIIEIOBAHUSA
SIBJICHUM TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJYYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pasliesia Peain3yercs
32 CY4€T TOro, 4YTO OOydYaroIMecs BBIMONHSIIOT 3aJaHus, B KOTOPHIX UM
npeIaraeTcs:

HA OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHATH
bu3nyecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HMU;

WCITOJIB30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3HUCCKUX SIBICHUN, B TOM
YHUCIIE T NPOBEPKU TUIIOTE3 U MOIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCI0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPALLCHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA MNMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (pu3uKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsS HANpPaBICHO

Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3yIIbTaTOB.

B pesynbrare u3yueHus GU3NKU HA yPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMsI

y obydarorierocss OyayT copMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTAThl B

YacTu:

e 1) NAaTPMOTHYECKOr0 BOCIIUTAHUSA:

e — TPOSIBIICHHE WHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
buznueckoil HayKu;

e — IICHHOCTHOE OTHOIIIEHHE K JOCTHKCHUSIM POCCUUCKUX yUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIrO U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e — TOTOBHOCThH K aKTUBHOMY YYacCTHIO B OOCYXJICHHU OOIICCTBEHHO 3HAYMMBIX
U OTHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM
TOCTUKCHUH (PU3UKH;

e — OCO3HAHHE BAXXHOCTH MOPAITBHO--3THUYCCKUX IPHUHIMIIOB B JCATEIHHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCTPHATHE ACTETUUYECKUX KaueCTB (PU3MYECKOW HAayKH: €€ TapMOHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI' 0 TIO3HAHMS:

— OCO3HaHWE IIEHHOCTH (U3WYECKOM HAyKH KaK MOIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEHIIEH COCTABIISIIOIIEN
KYJBTYpHI;

— pa3BUTHE HAYYHOW JIO0O3HATEIHLHOCTH, WHTEpPECa K HCCIEN0BATEIhCKON
NesITeIbHOCTH;

5) ¢opmupoBaHuss  KYJLTYPbl 3A0POBbSI M  3MOLMOHAJILHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXXHOCTH TIpaBUJI OE30IMACHOTO TIOBEACHUS Ha
TpPaHCIOPTE, Ha JOporax, ¢ 3JEKTPUYECKUM W TEIUIOBBIM 00OpYJAOBaHHUEM B
JOMAIIIHUX YCJIOBUSAX;

— c(hopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TPHU3HAHWE CBOErO IpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y JIPyroro 4yejoBeKa;

6) TPy10BOr0 BOCIMTAHUS

— AKTUBHOE y4YacTHE B PEUICHUWU MPAKTUYECKHX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alldd, TOpoja, Kpas) TEXHOJOTHYECKOW |
COIIMAJILHOM HAIMPAaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (PU3MUECKUX
3HAHUM;

— WHTEPEC K MPAKTUIECKOMY H3yUCHHIO IPO(deCcCHii, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHWEHTaIlUsl Ha MpUMEHEHHEe (HU3NYECKUX 3HAHUU JUIS pPEIICHHS 3ajad B
00JIaCTH OKPY’KAIOIIEH Cpenpl, IJIAaHUPOBAHMS TMOCTYIIKOB W OLEGHKH UX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHHE TIO0ATBFHOTO XapakTepa AKOJOTHYECKUX MPOoOJeM U MyTed HX
pelieHus;

8) agmanTanuu K U3MEHSAIIMMCH YCJOBHAM COLMAJBHON U NPHUPOIHOM
cpenasbl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUHU IIPU BBIMOJHEHUH HCCIEIOBAHUN U
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTUX;

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NeSITeIIbHOCTb;

— MOTPEOHOCTH B (POPMHUPOBAHUHY HOBBIX 3HAHUH, B TOM 4yHuciie (HOPMYITUPOBATH
U], TIOHATHSI, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

— O0CO3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00J1aCTH
bus3uKy;



e — IUIAHHUPOBAHUC CBOCTO PA3BUTHUA B HpI/IO6pCTCHI/II/I HOBBIX (I)I/I?)I/I‘ICCKI/IX

3HaHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIAATH B3aMMOCBA3U IIPHUPO/IbI, 06IHCCTB3 n

9KOHOMHMKH, B TOM 4YHUCJIC C UCIIOJIb30BaHHUECM Cl)I/ISI/I‘-IeCKI/IX 3HaHHﬁ;

e — OILIGHKAa CBOMX JCHCTBUH C y4E€TOM BIIMSIHUS Ha OKPYXKAIOIIYIO CpeLy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOyyaroierocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHbIC yUCOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHBIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHUA:

BBISIBIIIT W XapaKTEpU30BaTh CYLIECTBEHHBIE TMPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000111eHNS ¥ CpaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HaOJIIOJICHUSIX, OTHOCSIINUXCS K (PU3HMUYECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SBJICHUN U MPOIIECCOB, JI€NaTh BBIBOJBI C UCIOIb30BAHUEM JI€TYKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIaTh THIIOTE3bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemeHus: ydeOHOW (PU3NYEeCcKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/bLCKHE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH! KaK UCCIIENOBATEIbCKIII HHCTPYMEHT TIO3HAHWS,
IPOBOAUTD 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHWBATh Ha NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImIo,
MOJTyYEHHYIO B X0JI€ MCCIICIOBAHUS MIJIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,



IMIPOTrHO3UPOBATH BO3MOXHOC H&HBHCﬁMCC Pa3BUTHE (I)I/IBI/I‘ICCKI/IX
IMpoueCCOB, a TAKKC BbIABHUI'aTb IIPCAIIOJIOKCHHA 00 ux Pa3BUTHUHN B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora ¢ nundopmanmeii:

IPUMEHSATH Pa3IMYHbIE METOJbl, THCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U
otOope MHGOpPMAIMK WM JaHHBIX C YYETOM MPEJIOKEHHOM ydyeOHOU
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHQopMalUu W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
cXeMaMu, uarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMHU.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1elCTBHUA:

B X0/i¢ OOCYXJeHHs] y4yeOHOro maTepuania, pe3ysibTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYHIECTBY 00CYX AaeMON TEMBI U
BBICKA3bIBaTh WJIEH, HAIlCJICHHbIE HA DPELICHUE 33Jaud U MOIJAEpKaHHE
OJ1aroXKes1aTeIbHOCTH OOIIECHNUS;

COTMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSAMH JPYTrUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIISATh PE3YIbTAThl BBIIOIHEHHOIO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IIPOEKTA);

NOHMMAaThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
UHAMBUAYAIbHONM pabOThl MpU PEIIEHWH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no e€ JMOCTIKEHHUIO: paclpeleNaTh pojiH, OOCYXJIaTh MPOIECCH U
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITOJIHATH CBOO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIPaBJICHUIO M KOOPJIMHUPYS CBOM JCHUCTBUS C APYTUMHU
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4E€CTBO CBOETrO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIINX
TUTsl petieHust (PU3NIECKUX 3HAHUM;



OPHUEHTHPOBAThCS B  Pa3jMYHBIX TOJXOAAaX TPUHATUS  PEHICHHA
(MHOWBUIYyadbHOE, TMPUHSATHE PEIICHUS B TPYyNIeE, NPUHATHAE pElICHHNA
IPYIIION);

CaMOCTOSITEIIEHO COCTaBJISTh aJITOPUTM PEIICHUS (PU3UIECKON 3a/1auu UITH
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaracMble BAPUAHTHI PEIICHUI;
Jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIL, MOIUOHAJIbHbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHITH TPUYMHBI  JTOCTIOKCHHUS  (HEJOCTIKEHHUS) PEe3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH (B TOM 4YHCII€ B XOJ| BBHINOJTHEHUS
($uU3MYECKOTO HUCCIEOBAHMUS HWJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTYyallii, YCTAHOBIICHHBIX OIIHOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4YeloBeKa B XOJ€ CHopa WU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO HA OMMOKY IPU pEHICHUH (PU3NYECKUX 3a/1a4 WU
B YTBEPIKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce rpeMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIMUXCSl YMEHUM:

UCIIOJIb30BAaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUWXKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEINHOE), TPACKTOPUs, PaBHOJACHUCTBYIONIIAs
ChIIa, nedopmarnus (ynpyras, MJIaCTUYECKas), HEBECOMOCTb,
COOO0MIAIONTUECS COCY/IbI;

paznuyath siBneHus (Auddysus, TEII0BOE JIBH)KEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBHKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, Tepeaaya JaBji€HUs TBEPABIMH TeNaMH, XKUIKOCTIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJl, MpeBpalleHUs
MEXaHUYECKOM SHEPruu) Mo OINUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;



pacrno3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
IIPUMEPBI JABUKCHUSA C PaA3JIMYHBIMM CKOPOCTSIMU B JKMBOM M HEXUBOMU
IIPUPOJIE, NEUCTBHE CHJIBI TPEHUS B IPUPOAE M TEXHHKE, BIIHMSHUE
aTMOC(epHOro JaBJICHUS Ha >KUBOW OpraHH3M, IUIaBaHHUE PBIO, pblYard B
TEJe YeJIOBEKA, IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a]1ady B y4eOHYIO,
BBIJIEJISITh CYLIIECTBEHHBIE CBOWCTBA (IIPU3HAKHN) (PU3UUECKUX SBICHU;
OINKCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (U3UYECKUE SIBJICHHUS, UCIIONIb3YS
¢usznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TPEHMs, JaBieHHe (TBEPIOTO Tela, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYecKas paboTa, MOILHOCTb, IIJIEYO CHJIBI,
MOMEHT CHJbl, KO3()DQHUIMEHT TOJE3HOTO JCUCTBUS MEXaHH3MOB,
KHMHETHYECKass M NOTEHIMAJIbHAS SHEPIUs), NPHU ONHMCAHUM IPABUIIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEIMYMH, HX
0003Ha4YeHHUsI U €IUMHULBl (U3NYECKUX BEJIUYMH, HAXOAUTb (OPMYIIbI,
CBS3BIBAIOIME JAHHYIO (PM3MYECKYIO BEJIUYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUS CUJI (BJOJb OJHOM IpsIMOIi), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumena, NpaBUJIO paBHOBECHs pbluara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJTUYNHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUIUTh MPU OMOIIH
(bu3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NPEANooKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH



IOJIyYEHHBIM pe3y/lbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBO/JIbI 10 €0 PE3YJIbTaTaM;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPENOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy/10BaHMUS,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBINIOJIHATh MNPSMbIE HM3MEPEHUS pACCTOSIHUS, BPEMEHM, Macchl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIPYrofl C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
pPaBHOMEPHO JBIDKYILETOCA Tella OT BPEMEHM JBIIKEHUS Teja, CHIIBI
TPEHUsI CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEIN, CUJIIbI
YIOPYroCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOLIEH CHIIBI OT 00BbEMa
HNOrpyKEHHON YacTU Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMSI TEJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOIO MCCIEAOBaHUA, coOHUpaThb YCTaHOBKY U
BBITNIOJIHATh WM3MEPEHUS, CieNys IMPEAJOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC
NPEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS;

IPOBOJUTHh KOCBEHHBbIE H3MEPEHMsS (PU3MUECKUX BEIUYUH (IIOTHOCTH
BELIECTBA JKUIKOCTU W TBEPJIOTO Teja, CUjla TPEHUS CKOJIBKECHMUS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUA
IOPOCTBIX MEXAHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: MpU
BBINIOJIHEHUHM HW3MEPEHUIl COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIIATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

co0roAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh NPUHLUIBI JEHUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMerp,
phIYar, NOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JCUCTBUA HU3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHus (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THMJPABIMYECKUN IIpecc,



MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaXx)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUW B MOBCETHEBHOM
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pOBbS U COOJIOIACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIEeH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HAHUW M IyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEIATH
UH(pOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUU YU€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
JAUTEpaTypy  (pU3MYECKOro CcoAepXaHMs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPkKAHUSI, B TOM
yucie MyOJu4HO JeNaTh KpaTKHe COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHUI pacHpenessaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMIbl,  BBICTPAaWBATH
KOMMYHHUKATHUBHOE B3aHMO/ICHCTBHIE, YUUTHIBASI MHEHHE OKPYKAIOLTHUX.

K xoHIy 00yueHus B 8 kiacce rpeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS JSHEpPrus, TEIJIOBOM [IBUTATElb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, AIEKTPUUYECKOE I0JIE, TIPOBOJIHUKU
U IUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pas3iuuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIuionepeaaya,
TEILUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KHUIICHUE,



TeIuIoneperada (TeTI0MPOBOHOCTD, KOHBEKIIUS, U3ITy4eHHE),
DIIEKTPHU3ALIUS TeJl, B3aUMOJICHCTBUE 3apsAOB, ACUCTBHUS DIICKTPUIECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aMMOJICHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TIOJISl Ha TTPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKITUS)
0 ONHCAHWI0 WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NICCKOE SBIICHUE;

pacrmo3HaBaTh TPOSBICHHUE W3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSIKECHUE W KaNWUIAPHBIE SBICHUS B MPUPOJIE,
KpUCTa/UTBl B Tipupoje, usnydenne ConHIa, 3amep3aHue BOJIOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUCCKHE
SBIICHUSI B aTMoc(epe, dJIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MATHUTHOTO TOJIS JJISl JKM3HU Ha
3emuite, OJISIPHOE CUSHUE, TIPU 3TOM TIEPEBOIUTH MPAKTUIECCKYIO 3a7a9y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBJICHHUS, UCIIOIB3YS
bu3ndecKkue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSST YHEPTHS, KOJIUIECTBO
TEIJIOTHI, yJeNbHas TEIUIOEMKOCTh BEIIECTBA, VYJACIbHAas TEIUIoTa
TUTaBIICHUS, yJeNbHAsl TEIUIOTa MapooOpa3oBaHusl, yJIeNbHAs TEIJIoTa
CTOpaHHsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MAaIlTMHBI, OTHOCUTENIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUCCKUU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIEeIbHOE  CONPOTUBIEHWE  BeEmIecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWMA TMPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIESCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIECCHI,
UCTIONIB3YSl OCHOBHBIE MMOJIOKCHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHS 3apsiia, 3akoH OMa JIJ1s yJacTKa Ienu, 3aKOH
Jbxoyns—JleHia, 3akOH COXpaHEHUs OSHEPrUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKCHHC,

OOBACHITh (U3UYECKUE TMPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIEC W B
KOHTEKCTE CHUTYaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTePa: BBISBISATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX



1aroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEUCTBUS, HCIOJIb3Ys 3aKOHBI H
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIOBHS 3aJ1a4M 3aIMCBhIBATh KPATKOE YCIIOBUE, BBIBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIbI,
HEOoOXoaAuMble JUIsi €€ pelIeHUsl, NPOBOJAUTh PACUETHl M CpPABHUBATh
MOJIYYCHHOE 3HaUYCHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOHO pEHIUTh TMPH TOMOIIU
(GU3NYECKUX METOJ0OB, HCIOJB3YS OMHCAHUE WCCIECIOBAHUSA, BBHIIACISATH
IIPOBEPSEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUS UCCIIEIOBAHUS, AEIaTh BBIBOJIbI;

MPOBOJUTh OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
(bU3UYEeCKUX CBOMCTB Te (KAaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTABICHHUS
BO3J/lyXa OT ero o0bEMa, TeMIEPaTyphl, CKOPOCTHU IPOIlecca OCThIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHHH OT IBETa H3JIydaromied (morioiaromei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IIoOMAaaM €€ MOBEPXHOCTH, OJJIEKTPU3ALUA TEI U B3aUMOACHCTBUE
ANEKTPUYECKUX 3apsioB, B3aUMOJICUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHATHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTAa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (hopMyIupoBaTh
IPOBEPSEMbIC MPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ NOPSIMBIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAINPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3UYCCKUX BEIMYHUH, CPAaBHUBATH
PE3yNBTAaThl U3BMEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUYHUHBI OT
JIpPYrol C  UCIHOJIb30BAaHUEM TMpPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOLIAANA IIONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEr0 4Yepe3 MNPOBOJHUK, OT HANPSIKEHUS HA NPOBOJHHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHHUsI, CICAYysS NPEIIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEIOBAHUS,



IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIUYUH (yHesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJIENys MPEAJIOKEHHON MHCTPYKUUU, U
BEIYHCIIATH 3HAYCHNE BEIIMYUHEI;

co0Jro/1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIEpMETD,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HArpeBaTEIbHbBIC JIECKTPONPUOOPHI (ITPUMEPHI), IIEKTPUUECCKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JEKTPOABUTAaTEIb TOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbBIC
npuboOpsl MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Hernen ¢ nmocineAoBaTeNIbHbIM U MapajlyIeIbHbIM COSMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUNA B TMOBCETHEBHOM
KU3HU JJ1 oOecrieyeHus: 6€30MacHOCTU MPH OO0paIlEHUH C MPUOOpamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY’KAIOIIEeH cpeie;

OCYIIECTBISATh MOUCK WHGOpMAIMU  (HU3UIECKOTO COACp)KAHUA B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M TMYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMAILMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON MUIIM MOKET OBITh HEJIOCTOBEPHOM;
MCITI0JIb30BATh MPU BHIMOJHEHUN YUEOHBIX 3aaHUl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUYECKOro  COAepKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti MIHTepHET, BIageTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpAaTKHE YCTHBIE COOOLIEHUS,
0000mmasi wHpOpPMAINMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJIEp)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISTh PE3yJIbTaThl
POEKTHOM WJIM KCCIEeI0BATENbCKON JEATEIbHOCTH, MPU 3TOM IPAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TOHATUHHBIMA anmapar Kypca (U3HKH,
COMNPOBOXKATh BHICTYIUICHHE MpPE3eHTAIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIECIOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeieniaiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
NOCTABJICHHBIMH 33/1a4aMH, CJIEJAUTH 3a BBIIIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBATHO OIIEHUBAaTh COOCTBEHHBIM BKJIaJ B
NeSATEIbHOCTh TPYIIIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3penaTh KOHMIUKTHI.

K xoHniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIMUXCSl YMEHUM:

UCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTcYéTa, MaTepualibHash TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHUA, Achopmalrius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh W TIEPETPYy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IKaJia AJIEKTPOMArHuTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPhI UCITYCKaHUS U TOTJIOMEHNUs, anbda-, 0eTa- 1 raMMa-u3IydcHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyarh sIBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEIHOE
JIBW)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
najicHUE TeJ, PABHOMEPHOE JIBIDKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOAaTeIpbHOE ABMKEHHUE (3aTyXaronue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE PaCHpOCTPaHEHHE, OTPAKECHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHUE CBETA, pa3joKeHUe 0eoro cBeTa B
CIEKTp ¥ CIOKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3JIYYEHUS ) IO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXaromeMm Mmupe (B TOM uuciae (U3HUECKUE SBICHUS B TMPHUPOJIE:
MIPWINBBI M OTJIMBBI, ABIKeHNE TU1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUAITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JICUCTBHE PAJAMOAKTUBHBIX H3JIYYCHUNH Ha



OpTaHHW3M 4YEJIOBEKa), MPU STOM TNEPEBOANTHh MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OIHCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (U3UUYECKUE SBICHHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSsT U MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM [IBIKEHUH, YCKOPEHHE, TepeMelIeHHue, MyTh, YIIoBas
CKOpOCTh, CHJIa TPEHHS, CHJa YIPYTOCTH, CHJIA TKECTH, YCKOPCHHE
CBOOOAHOTO TMaJeHHUs, BEC TeJa, HUMIIYJIbC TeJa, WMITYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAJbHAs SHEPrus Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKAash DSHEPrus, IOJHAsS MEXaHWYecKas JHEprus,
NIEPHUOJ U YacTOTa KojeOaHWH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIIOMIICHUSI CPE/bl), MPU OMUCAHUU
IPAaBUJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HAYCHHUSI W €IWHUIBI (U3MUYECKUX BEIUYHH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MUYECKYIO BEITUYHMHY C JPYTHMH BEIMYHMHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTEHHUS,
NPUHIUIT CYMEPHNO3UIMN CHJI, TPUHLIUI OTHOCHUTeNbHOCTH [anmmes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHWS WUMITYJbCa, 3aKOHBI OTPAXCHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MacCCOBOTO YHUCEI
OpU SACPHBIX PEAKIUIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MUYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCJIEC U B
KOHTEKCTE CHTYaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
OPUYUHHO--CJIEJICTBEHHbIE  CBSI3M, CTPOUTh OObBSICHeHHEe U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3yUYEHHBIX CBOWCTBA (PU3UUYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacu€THble 3a7aud (OmMUparoImuecs Ha cucTeMy U3 2-3
yYpaBHEHHUI ), UCTIOB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIE (PH3UIECCKIEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATh HENOCTAIOIINE WM M30BITOYHBIC JTaHHBIE, BHIOUPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOIMMBIE JJISI PEIICHUS, POBOIUThH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEITUYNHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  TIPEIIONOKEHNE, OICHUBATh MPABWIBHOCTh IOPSJIKA



NPOBEJCHUS  HMCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOICHUHN U OTBITOB;

NPOBOJANUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢usznyecKkux CBOWCTB Teld (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAaHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsSI TpeaMera B coOuparomieit
JUH3e, HAOTIOIEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa W  €ro  pe3yibTaThl,
(bopMyIHpPOBaTh BHIBOIBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPECHUM, OMPEICIIsis
CpelHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTENBHOTO TTPUOOpPA);

MPOBOJIUTh HCCIICIOBAHNWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCITOJIb30BAHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HaydalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOTrO0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUS CBETa OT yIJIa MaJICHUS W YIJIa MPEJIOMIICHHS OT yriia
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTH
¢u3nYeCKUX BEIWYMH B BUAC TaOMUI] U rpaduKoB, AenaTh BBIBOIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO TaIeHUs, KECTKOCTh MPYKHHBI, KOAPQPUIIUEHT
TPEHHsI CKOJBKCHHsI, MEXaHW4eckas paboTa ¥ MOIIHOCTh, YacToTa |
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPY)KHHHOTO MAasTHHKOB,
OmNTHYECKass Cuja coOuparomiell JHH3bI, PaguOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO) YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAys TMPEII0KECHHOW HMHCTPYKIIUH, BBIYUCIATH
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOroAaTh npaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;



pa3nuyaTb OCHOBHBIC MPHU3HAKM W3YYEHHBIX (U3UYECKUX MOJENCi:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEeNb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HX ONUCaHui (B TOM YHUCIIE:
CHHJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
HOCTPOCHMSI N300pakeHUl B IIJIOCKOM 3epKajie U COOMpArOLIe JINH3E;
OPUBOAUTh  NpHUMEpHl  (HAXOAUTh  HUHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIlEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpeie;

OCYIIECTBJIATh TOUCK HWHPopMammMu (U3NYECKOTO COJACpXKAHHUA B
HNuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NYTH OMPEENICHUsI JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 3aJaHUi HAYyYHO--MIOMYJISIPHYIO
auTeparypy  (pU3MUEcCKOro - CoAepiKaHus, CIpPaBOYHbIE MaTEpUabl,
pecypcsl cetd MIHTepHET, BIafeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbIE M YCTHbBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJACpPIKAHMA,
nyOJIMYHO MPEACTABIATH PE3YNbTaThl IPOEKTHOM MITM MCCIIEI0BATEIbCKOM
JESTENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  HM3yUCHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKH U CONpPOBOXKAATH
BBICTYIJICHHE IMpEe3eHTAalUuel ¢ y4€TOM OCOOCHHOCTEH ayauTOpHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl

Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa

Bbubnuoreka [JOK
L1 Pusnka - Hayka o npupoze 2 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (0] 2 0 1
HBHHICCKHC BEIHIHHBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E 7| 2 1
3 CTECTBEHHOHAYYHBIN METO/| ITIO3HAHUS 0 hitps://m.cdsoo.ru/7 416194
Hroro no pazneny 6

Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BellleCTBA

bu6mmoreka [IOK
2.1 1
Crpocine peliecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 0 1 bubanorexka [HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 0 0
TPEraTHLIC COCTOANMA BetlecTha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue Te
3.1 MexaHu4eckoe JBHXEHUE 3 0 0 bubmorexa HOK

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

32 Nuepuusi, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Crna. Buget cun 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [anenue. Ilepenaua naBneHus TBEPABIMU 3 0 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuakoctn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paszgen S. PaboTa 1 MOIIIHOCTB. JHEPIUst
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
. bubmuorexa [JOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
Bbubnuoreka [JOK
1.2 Tenuiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHUS
)1 DnekTpruyeckue 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.4 DJIEKTpOMarHuTHAsI UHIYKIHS 4 0 0 hitps://m.cdsoo.ru/ 74181 ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHHYEeCKOe JBMKCHUE U CIIOCOOKI €TI0 10 0 1 Bbu6nuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.3 3 10 0 3
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0J1e0aHus ¥ BOJTHBI
Bbu6nuoreka [JOK
2.1 M 0 7 0 3
CXAHIHECKUE KOICOAHMA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHu4ecKkue BO .3 8 1 3
RAHHACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE MOJE U 6 0 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 0 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBIE SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTeibHbIE
padoThbI padoTsI pecypesI
| ®du3nKa — HayKa O PUPOJIE. | 0 0
SIBneHus npupoabl
2 ®usnuecKkue SABICHUS 1 0 0
dusnuecKue BEIUYUHBI U UX
3 1 0 0
U3MEpPEHHUE
Ypok-uccnenopanue "M3mepenue
4 TEeMIEPaTyphl MPU TOMOIIH 1 0 1
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIepaTypsl"”
MeTo/1bl Hay4HOTO TTO3HAHMS.
5 Onucanne PU3NUECKHUX SIBJICHUMN C 1 0 0 bubmmorexa [TOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
VYpok-uccnenosanue "[Ipoepka
6 TUIOTE3bl: AAbHOCTD MOJIETA IIAPHKA, 1 0 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OOoJIbIIe BhICOTA MycKa'
Crpoenue BemectBa. OMNbITHI,
7 JIOKa3bIBAIOLIUE AUCKPETHOE 1 0 0 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
bubmmoreka [JOK
8 JIBr>KeHHE YacTHUIl BEIeCTBa 1 0 0 H

https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TEIIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN
1 BozbI. O600IIEHNE TI0 pa3aeny bubmuorexa [JOK
«ITepBoHauanbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBAY
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05¢6
JIBYDKCHUC
Bbu6nmuoreka [JOK
13 CKkopocTE. EHHHIB! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl Bbubnuoreka [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue
TUTOTHOCTHU TBEPJIOTO TETIa
18 Pemenne 3amau no teme "IInoTHOCTE Bbubnuoreka [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapaKTepUCTHKA
19 B3auMojieiicTBus Tenn. Cuita
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(meopmanym) TpyKUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TSKECTH
CBA3b MEXKY CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSKEeCTH

” Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK

Du3nyYecKue XapakKTepUCTUKH TUIAaHET https://m.edsoo.ru/ff0al1502
Bbubnmuoreka [JOK
24 N3mepenne cun. JluHaMoMeT
P A p https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec tema. HeBecoMocTn
https://m.edsoo.ru/ff0al778
CrnoskeHue IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II ;Iii)ﬁ ’ bubmorexa [IOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIAS CHIT

27 Pemrenue 3agad mo teme
"PaBHonelicTBytOMMAast cui”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
NIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI TaBJICHUS U bubmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOIITIXCSI
MTOBEPXHOCTEM

30 Pewienue 3aau Ha onpeneneHue
PaBHOJACHCTBYIONIEH CUIIBI

31 Pemenue 3anau o temam: «Bec bubmuorexa [JOK

tenay, «['papuueckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunsly, «PaBHOACHCTBYIOIIAS
CHII»

KonTtponbHas pabota no Temam:
«Mexanudeckoe JBHXeHueY, «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«['paduueckoe n3obpaxxeHue cui,
«CHnpl»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubanorexka [HOK
33
YBEJIUYECHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCUMOCTD
34 aBJICHHs Ta3a OoT 00bLEMa bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenmaua naBiaeHNS TBEPIBIMHA
35 Tenl;l\fn mi KOCTSIMH 1 Ir)zft[mMH bubmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackams
36 JlaBneHue B ®KUIKOCTH U Taze, bubmmoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienne 3agad o teme «JlapieHue B bubmnorexa [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaromuecs coc
HHaromecs yae! https://m.edsoo.ru/ff0a2970
39 T'unpasmuueckuii mpecc bubmmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
JKUJKOCTHBIN HAcOC
A1 ATMocdepa 3emMiu ¥ IPUIHHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenune arMmochepHOTO TaBICHUS.

bu6mmoreka [IOK

43 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUSI OT BBICOTHI HaJl YDPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. AtmochepHoe bubmmoreka [IOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau no reme "
ATtmocdepHoe naBiieHue"
JleicTBuE KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAIIKMBAOIIIECH CHJIBI, Bbubnuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaboparopHast paboTa 1o Teme
49 «ccnegoBanue 3aBUCHMOCTH Beca Bbu6nuoreka [JOK
TeJa B BOJIE OT 00bEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
Bbu6nuoreka [JOK
30 [napanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
onpezaeneHue €€ rpy30noabEMHOCTH"
52 Pemenue 3anau o remam: «lInaBanue bubmuorexa [JOK




cynoB. Bo3nyxonnaBaHuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 ra3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora no teme

53 «/laBiIeHME TBEPIBIX TEI, JKUIKOCTEU 0
Y Ta30B»
bu6mmoreka [IOK
>4 Mexarmecias pabora 0 https://m.edsoo.ru/ff0a3{82
Bbu6nmuoreka [JOK

55 MomnocTts. EquHUNE MOITHOCTH 0 hitps://m.cdsoo.ru/f0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOU NIpU 1
oabLEMeE I10 JiecTHuUIle"

57 IIpocTsie MexaHu3Mel. Poryar. 0
PaBHOBecue cuit Ha ppruare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 0.5 bubanorexa [JOK
«HccnenoBanue yclioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara»

59 Pemenue 3agau no teme «Y cioBus 0 bubmuorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne K11/ HaknoHHOM
IJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, 0 bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi SHEpPrus. 0 bubmuorexa [JOK




Kunernueckas v noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHHUs KUHETUYEeCKOU U
NOTEHIIMATBHON SHEPTUU NPU
CKATBhIBAHUHM TeJIa 10 HAKJIOHHOU
MJI0CKOCTH"

65

KoHTponbHast pabota 1mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

66

Peseprublit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHrIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBneHue TBEPABIX Te,
KUJKOCTEH U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubriit ypok. PabGora ¢ Tekctamu
o Teme "Pabora. MoIHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
[}
‘:;n Tewa ypoxa Bcero Kontpoabusie — Ipakrueckue fa[:;?ennﬂ ::g:)l;l:();:fenbnme
padoThI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 0 0
3 Mopaenu TBEpIOro, JKUAKOTO U ) 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM 1 0 0
BEI[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdHsbie Tena 1 0 0 hitps://m.cdsoo.ru/f0a5800
6 CmauuBaHue 1 KallWUISPHOCTb. 1 0 0 bubnnorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
Bbubnuoreka [JOK
7 TermoBoe paciupeHue U cokaTue 1 0 0 hitps://m.cdsoo.ru/ff0as5a26
Temneparypa. CB43b TEMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1 0 0
YaCTHII
9 Buytpennsis sneprus. CriocoObl ) 0 0 bubmmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 0 0 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbu6nuoreka [JOK

11
BEIIECTB U MaTEPHUAIIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus"

12 KoaunuectBo TemnoTsl. Y aenbHas Bbu6nuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubanorexa [HOK
TennooOMeH U TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEMIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs Tena
U BBIJICISIEMOTO UM TPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yEIbHOU TEMJI0EMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TeraoTa bubanorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTAJUIMYECKUX "P;en VY nenbHas buommorexa LHOK

P A https://m.edsoo.ru/ff0a71d2

TEIUI0TA TIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIBHOM TEIJIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCALHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTh TeMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopras
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXxa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIIJI remioBoro aBUraTess.
TenuioBble ABUTATENN U 3allUTa
OKpYKarollei cpeabl

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

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBeIc ABICHUS.
W3meneHune arperaTHbIX COCTOSHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHast pabota 1mo Teme
"TennoBrle sBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUCCKUX 3aPSI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"




B3anmonencTere 3apsyKeHHBIX TEIL.

Bbu6nmuoreka [JOK

31 3akon Kynona 0 https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TMOJIE.
1 Hanpsi>keHHOCTB JIEKTPUYECKOTO 0 bubnuoreka [IOK
nons. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemeHTapHbIi 3apsan. CTpoeHue 0
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 0 Bbu6nmuoreka [JOK
COXPaHEHUS INEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpuMEHEHUE 0 bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymecTBoBaHus. MlcTouHnKM 0 bubmmorexa LHOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUUYECKOTO TOKA
N bu6mmoreka [IOK
37 JlecTBUS 2IEKTPUUECKOI0 TOKA 0 hitps://m.cdsoo.ru/fl0ad6h2
VYpok-uccnenoanue "JlelicrBue
38 AJIEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U AUDJIEKTpUKH"
19 DIIEKTPUUYECKUH TOK B METasIax, 0 bubanorexa [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas Lenb U €€ COCTaBHbIE 0
4acTH
Cuna toka. JlabopaTopHas paborta
41 "N3MepeHue U peryJInpoBaHue CUIIbI 0.5 bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaboparopnas padoTa

Bbu6nmuoreka [JOK

42 "M3MepeHune U peryJupoBaHue 0-5 https://m.edsoo.ru/ff0a9¢14
HanpskeHus"

13 CormnpoTHuBieHUE TPOBOJHUKA. 0 bubmmoreka [JOK
VY 1enbpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubanorexka [HOK
MPOBOJHUKA OT €ro JUINHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEUEHUs U Marepuaia”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspbkeHud. 3akodH OMa J1sl ydacTka 0 bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

1enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE 0
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
MOCIIEIOBATEIIFHOM COCIUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbubnuoreka [JOK

napauiCJIbHOM COCAUHCHU N
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4y Ha npuMeHEHUE

50 3akoHa OMa U1 pasiIndHoro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUUIECKOTO bubanorexka [HOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00THI U MOIIHOCTH JJIEKTPUUECKOTO bubmorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUYECKHE TIETTH U IIOTPEONTENH
53 3IIEKTPHUUECKON PHEPTUU B OBIT buGnnorexa LIOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
54 3apsyKeHHBIE Tela U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBINI
AIEKTPUYECKHI TOK"
KonTtponbHas pabora no Teme
"DneKTpruUeCcKue 3apsabl.
55 3apsyKeHHBIE TEla U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3auMOAeHCTBUA. [10CTOSTHHBINI
AIEKTPUYECKHI TOK"
56 ITocTossHHBIE MATHUTHIL, HX
B3auUMOJICHCTBHE
VYpok-uccaenosanue "M3yuenue bubmmnoreka LIOK
57 N "
M0JIEW OCTOSSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruautHoe moye. MarsuTHOE IoJje
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue JUIS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MaruuTtHoe 1nose
JIEKTPUUECKOro Toka MarHuTHoe
0JI€ KaTyIIKH C TOKOM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne YIEKTPOMArHuTOB B
texHuke. Jlaboparopuas pabota
"N3y4yeHue NeicTBUS MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3H€KTpOZ[BI/IFaT€JIb IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
BHGKTpOI[BHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboThI AyIeKTpoABUTATENS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omneitel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHYKIIUU.
[TpaBuiio Jlenna

63

Onekrporerepatop. CriocoObt
HOJYYEHHUS HIIEKTPUUECKON IHEPTUH.
DNEeKTpOCTaHIIMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTrUU

64

[MoaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUIECKHE U
MarHuTHbIE IBJIeHUS"

65

KoHnTtponbHast pabota 1mo Teme
"DeKTpUUECKrEe U MarHUTHbBIE
siBJIeHus "

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

66

PeseprubrIil ypok. PabGora ¢ Tekctamu

bu6mmoreka [IOK




o teme "TertoBele aBiacHUA"

https://m.edsoo.ru/ff0acc5e

Peseprubriit ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK
"I i 1
67 110 TeMe OCTUOHHH'I? M 0 0 https://m.edsoo.ru/ff0acdc6d
3JIEKTPUUYECKUN TOK
PeseprubIit ypok. PabGora ¢ Tekctamu
68 " " 1 0 0
1o TeMe "MarHuTHbIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 3 14.5
[TPOI'PAMME '
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
] MexaHu4eckoe JBUKEHHUE. 1 0 0
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD ) 0 0 bubnuoteka [JOK
MEXaHUYECKOI'O JABHKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TpsAMONIMHEHOE | 0 0 bubmmoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
4 nBrxeHne. CpeaHsis 1 MTHOBEHHaAs! 1 0 0
CKOpOCTb
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 0 0 bu6nuoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO IBUKEHUS. 1 0 0

I'padux ckopoctu




JlaGopatopHas pabota "OnpezneneHue
YCKOPEHUsI TeJa IpH

bubmunoreka LIOK

’ PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ocKocTh"
2 CBobOonHoe mageHue Te. OnbITh
lanunes
PaBHOMEpHOE NBMKEHHUE 10
9 oKkpyxHocTH. Ilepron u yacrora bu6nuorexa [IOK
oOpamienus. JIuneinas u yriaosas https://m.edsoo.ru/ff0ae176
CKOpOCTHU
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 [lepsslii 3axoH HeroToHa. Bektop Bbu6muotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ac72a
13 Tpertwnii 3akon HeroToHa. bubmmoreka [JOK
Cynepnio3unust cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3a1au Ha mpUMEHEHUE bubmmoreka [JOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuia ynpyroctH. 3akon I'yka Etptfsj?/ljzfeegsifgimaecﬂ
16 Pemenue 3apau no reme «Cuiia
YOPYTOCTH
17 JlaGopaTtopHas pabora «OnpeneneHue bu6nuoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 CHia TpeHHs https://m.edsoclfru/fanﬂ38
19 Pemenue 3agay mo reme «Cuna but6mmoreka [IOK




TPEHUS»

https://m.edsoo.ru/ff0afa26

JlaGopaTtopHas pabota "Onpeznenenue

but6mmoreka [IOK

20
Kod(UITMEHTA TPEHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agayd mo reMme "3aKOHBI

21 Herorona. Cuna octu. Cuna bubmmorexa LIOK

. yrpyr ’ https://m.edsoo.ru/ff0afb8e
TPEeHHUS
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUs. Y CKOpEeHHE CBOOOTHOTO bubmmorexa LIOK
’ p a https://m.edsoo.ru/ff0at044
naJieHus
VYpoxk-koHdpeperuus "/[Buxenue ten
23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenne 3agay mo teme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’5 [lepBas kocMHUY€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTb 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOYKHU.

26 AOGCOmIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIIEHHOI OCBIO BpallleHUs

27 MowmeHT cuisl. LleHTp TsRECTH

)3 Pemienne 3agay o reme "MoOMEHT bubmuorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroTroBka K KOHTPOILHOU pabOTE MO

29 TeMe "MexaHndecKkoe NBIKEHHE bubnnorexa LIOK

. | ) https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
30 KonTponpHas padora mo Teme Bbubmmoreka [JOK




"MexaHn4yecKoe IBUKEHUE.
Bsaumonelictue Ten"

https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

but6mmoreka [IOK

3 COXPAHCHITA HMHyﬂBCfL yrpyroe u https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/ICHCTBUE
1 Pemienne 3aga4 mo reme "3akoH bubnuorexa [JOK
COXpaHEHUs umIyJbca' https://m.edsoo.ru/ff0b096¢c
1 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B PUPOJIE U TEXHUKE"
bubmunorexa LIOK
34 Mexannueckas paboTa U MOIIIHOCTh hitps://m.cdsoo.ru/fR0b0as4
35 PaboTta cUIIBI TSHKECTH, CHIIBI bubmunoreka LIOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH
pPaBHOMEPHOM JIBI)KEHUU TeJa 110
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b DHEPrUU U PabOTHI.
[ToTeHmanpHas SHEPTUs
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopaTtopHnas pabora «3yuenue bu6nuoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XaPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaebaHusl. Bbubmuotexa [JOK




Brnyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/ff0b2010

43

MaremaTuuecKkuii ¥ Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MacChI TPpy3a»

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

45

IIpeBpamienue 3nepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

JlaboparopHas pabota «Onpenenenue
4acTOThI U IepuoJia KojaebaHui
NPYXKHHHOTO MasTHUKa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEPHOJIa KOJIeOaHM
Irpy3a, HOABELUIEHHOI0 K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexannueckue BoiaHbl. CBOMCTBA
MexaHW4YecKuX BOJH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTH"

52

I'pomMKOCTBH 3ByKa U BHICOTA TOHA.
AKYCTHYECKU PE30HAHC




Ypok-koHpepenmus "YapTpazByk u

bubmunoreka LIOK

53
nH(]pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOILHOU paboTE MO
54 TeMe "3aKOHBI COXPaHEHUS Bubmmorexa [IOK
P ’ . https://m.edsoo.ru/ff0b25f0
Mexannueckue KoneOaHus: U BOJTHBI
KoHnTtponbHast pabota 1mo Teme
55 "3aKkoHbI coxpaHeHHs. MexaHnueckue
KOJIcOaHHs U BOJIHBI"
DIIEKTPOMAarHUTHOE IOJIE. bubmmoreka [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
. but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pewienue 3aau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa Bongosme CBOMCTBa bubmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 acIpoCTpaHEHHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)XXE€HUs CBETA. 3epKajia. bubnuoteka [JOK




Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPaKEHHsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienne cBeta. 3akoH

but6mmoreka [IOK

64
[IPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TotHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnoap3oBaHMe MTOJIHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlaGopaTtophast pabota "HcciaenoBanue
66 3aBUCHMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHus Ha
rpanuiie "Bo3gyx-crekiao""
VYpoxk-koudpepenuus "McnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS CBSI3h"
bubmunoreka LIOK
68 JInasel. Onrudeckas cuiia IUH3EI
https://m.edsoo.ru/ff0b3{2¢
bubmunorexa LIOK
69 ITocTpoenue n300pakeHuil B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGoparopHas padora "Onpenenenue
70 dbox I(?Horl(; aCfTOSIHI/ISI u OII)'ITHHGCKOfI buomorexa [IOK
4 P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOICH JTUH3BI
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JINH30BBIE ITIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
puoop
72 I'ma3 xak onTuueckas cucreMa. 3peHue bubmmorexa [OK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-konpepentus "JlepexTo
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenue Genoro cBeTa B CEKTP. bubnuoteka [JOK




Onbitel Herorona. Cioxenue
CIIEKTPaJbHBIX IBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

JlaboparopHast pabota "OnBITHI 110
Pa3IIOKEHUIO OEJIOTO CBETA B CIIEKTP U

75 BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 IIBETOBHIE
bunpTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBa cBeTa: qUCHEpPCUs,
uHTepdepeHys u audpaxus”
77 OmneiTel Pe3epdopna u mranerapHas bu6nuoreka [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue u MOIIOLIEHUE CBETa
79 atomoM. KBauTebl. JInneiuaTeie bubmorexa OK
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 VYpoxk-npaktukyMm "HabmroneHue bu6nuoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTuBHOCTE U €€ BUIEI bubmmorexa LOK
https://m.edsoo.ru/ff0c1672
%) Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
MOJICJIb https://m.edsoo.ru/ff0c18ac
23 PaguoakTuBHBIE IPEBpALLICHMUSL. bubmuotexa [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
Pemenue 3agau o reme: bubnuoteka [JOK
84
"PanuoakTuBHBIEC peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnana




86

VYpok-koHdepenuus "PagroakTuBHbIC
U3JIy4€HUs B IPUPOJE, MEJULIMHE,
TEeXHHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUsI 3apsJ0BOIO U MacCCOBOTO
yucen

bubmunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DOHeprus CBsI3U aTOMHBIX sA1ep. CBA3b
MacCChbl 1 SHCPIruun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

bubmunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
JHepreTuka. Jlencraus
PAAOaKTUBHBIX H3J’Iy‘-1€HHI>i Ha XUBbIC
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNIEKTPOMarHUTHBIE BOJHBI.
KBanToBsle siBneHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHast pabota 1mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJIHBL.
KBanToBsie siBneHus"

94

[ToBTOpEeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 00001eHue. Pemenne

bubmunoreka LIOK




paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "TemnoBsie mporecco”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, 06001eHue. Pemenne

but6mmoreka [IOK
96 pacyETHBIX U KQYECTBEHHBIX 3aa4 M0 1 0
o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeroBeix ABUraTenei"
[ToBTOpenue, 0600eHNE. Permenune
97 ACUETHBIX M Ka4eCTBEHHEIX 3a]1ad 110 1 0 bubmmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTtaHOBOK"
[ToBTOpEeHHE, 0000IICHHE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 buGnnorexa [IOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢52
CBEeTOBLIE SIBJICHUS
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 0 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiebanus u 1 0 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 0 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOoBasg u 1 0
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka: 7-i kiacc: 0a30BbIN YPOBEHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemenne»

» ®uzuka: 8-i1 knacc: 6a30BbIN ypoBEHB: yueOHUK, 8 kiacc/ [lepsimkun . M.,
HBanoB A. U., AkimonepHoe obmectBo «M3natensctBo «IIpocBemenue

» duszuka: 9-i kacc: 0a30BbIM YpOBEeHb: yueOHUK, 9 knacc/ [Tepoeimkun 1. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKIMOHEpHOE 0OIIECTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
METOAMYECKOe Imocodue yist yuutes K yueOnuky .dusuka 7 kinacc,Pusnka 8

knacc,Pusuka 9 knacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



JIucr BHeceHUsI N3MEHEHU M U TONOJHEHUM

Hara Conep:xxanue HopmaTuBHbIii aKT, IIpumeuanue
H3MeHEHU I 3aKpenIsg oMl H3MEeHeHus




