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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOXKEHUW U TpeOOBaHUM K pe3ylbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « usznkay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPENoJaBaHus yueOHoro npeamera « Du3nkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIUXcsi W OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OcHOBe. B mporpamMme mo ¢u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu Tpeboanuit ®I'OC OO0
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOYYEHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3yYEHHS T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACpPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U
SABJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (QU3NUECKOM
reorpagueid, BHOCUT BKJAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MNPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOTY4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO O0pa3oBaHUS B CTPYKTYpe OOIIETO
0o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHIoiaraeT OBJIAJEHUE
CIEIYIOIIUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;



HHTCPIIPCTUPOBATh AAHHBIC MW HCIIOJIb30BAaTh HAYYHBIC J10Ka3aTCILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3ydeHus (PU3MKM Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
omnpeneseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIMIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIE TIPOTPAMMBI.

Lenu nzydyenust Gu3uKu:

NPUOOPETCHUE HWHTEpEca M CTPEeMJICHUS OOYYaloluXCcs K HAyYHOMY
U3YUYCHHUIO TPHUPOJIbI, PAa3BUTHUE WX HMHTEIUICKTYaIbHBIX W TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE MPEICTABICHU O HAYYHOM METOJe MO3HaHUS U (popMupoBaHme
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEPUH M (PyHIAMEHTAJILHBIX 3aKOHOB (DU3UKU;
dbopMupOBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TIPEACTABJICHWA O  BO3MOXHBIX  cdepax  Oymymien
poeCCHOHAILHON JCATEIBPHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MMOATOTOBKA K
JTanbHEHIIIEeMy 00YYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrKeHHWE 3THUX TIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PENICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHUH O JAUCKPETHOM CTPOEHHHM BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JSJEKTPUYECKHUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUI OMUCHIBAaTh U OOBACHATH (PU3UUECKHE SBICHUS C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pELIEHHs MPOCTEHIINX pacyeTHbIX 3a7ad C
UCTIOJIb30BAHUEM duznyecknx MoOJIelIeH, TBOPYECKHX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI01aTh MPUPOAHbBIE SBJICHUS U BBIMOJIHITH OMBITHI,
nabopatopHble pabOThl ¥  OKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpOpManuel (pu3nIecKoro cojepKaHus,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHHBaHKE HH(POpMALUY;

3HAaKOMCTBO €O cepamu MpodecCuoHaIbHOMN AeATEIbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTIXKEHUSX (PU3NYECKON HAYKH.



Ob11ee ynciio 4acoB, pEeKOMEHAOBAHHBIX JJIs1 U3y4eHHs (U3HKU HA Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HeEAENIO).

[Ipennaraemsiii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSl PEKOMEHIATEIbHBIM, YUUTEb JIEaeT BHIOOp MpHU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHIYaJbHBIX OCOOEHHOCTEH
00y4aromumxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHul, MpeAaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJAEPXAHME OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. DOU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocTs u3mMepennit MexxayHapoHas cucteMa euHull.

Kak ¢usuka u jApyrve ecTeCTBEHHbIE HAyKH H3y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBII METOJl TO3HAHMS: HAOIIOJCHHE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nuecKuX SBJICHHUM C MOMOIIbIO MOJIeTel

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIE
SIBJICHUS.

2. ®Ousuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHUA aHAIIOTOBBIM H
U(PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue NEHBI ASNEHUS MIKAJIbI U3MEPUTEIHHOTO TPHOOpa.

2. M3mepenue paccTOsTHUN.

3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.

4. OnpezneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO IMPOBEPKE TMIOTE3bI: NAJBbHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllie, 4yeM OOJIbIle BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBfA3b CKOPOCTHM JABWKEHHS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUcTaIIMYecKnx) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHUS.

2. HabGmionenue nuddyzum.



3. HaGmonenue — sBieHUN,  OOBACHAIOMIUXCS  MPUTSDKCHHEM WU
OTTAJIKNBAaHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTtorpaduii).

2. OnbIThI O HAOTIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnpIThI IO OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpellHAsl CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacuer myTu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3ammojnelicTBHe Tea Kak NPUYHMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0Bbema BEIIeCTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsI. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHHMUeCKOTro JIBHXKEHHS Tea.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBieHUs HHEPIUU.
4. HabmroneHve u3aMeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEJ.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezaeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHeil CKOPOCTH CKOJBKEHHUsS Opycka WM IIapuKa IO
HAKJIOHHOMW IIOCKOCTH.

3. OnpexaeneHue NIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb paCTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINIEHUS U YBEIUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0bema, TemiepaTyphl. llepemaua naBieHus
TBEPJIBIMU TEJaMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmeiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJlo. BeITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pabdora u MOoIHOCTD. JHEprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3omotoe mpaBmwio» MmexaHuku. Kosdduument monesHoro nerictBus (nmanee —
KII/) npoctbix Mexanu3moB. [IpocTbie MexaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
IIpeBpalieHre 0OTHOTO BU/IAa MEXAHWUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOW SHEPIUM.

8 KUIACC

TenjoBble ABJICHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysnn.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs ra3a Mpu U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. ITpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIbHOE COMPOTUBJIEHUE BEHIeCTBA. 3akoH OMa
nas ydactka uenu. llocnenoBarenbHOoe W mapauieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe 1IeTH U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME S3IEKTPOJBUIATENIE B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMpU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTh CHJIBI  B3aUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Mexanuyeckue siBJIeHHU.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmmueckas CKOPOCTb.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImyabC cuiibl. 3aKOH COXpPaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckas pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHME TyTe W TPAEKTOPUM [BH)KEHHMS OJHOTO M TOTO K€ Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanve Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIeHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpPAHEHUS SJHEPTUU.
MexaHnuyeckue KoJie0aHUs U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbeiHykaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
Mexanudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOTHBI.

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

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.

Pacripoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue YacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCcKOIo
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MasTHUKA.
2. Omnpenenenue 4acTOTHI U IEpUOa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
DJIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  ToJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja cera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMOnap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

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

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Ilonmydenue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.
6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.
7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
KBaHnToBbIE fIBJICHUS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u nornioiieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oerta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA JKUBBIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MIMN MOTYJIb TIPEIHA3HAUEH AJIsi CUCTEeMAaTH3al|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s O0O0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUW TIPUPOJBI M TEXHUKH, OBJIAJCHUE YMCHHSAMHU OOBSACHATH (DU3UUCCKHE
SIBJICHUS, TPUMEHSS TIOJIyYCHHbIC 3HAHWSA, peIiath 3a7add, B TOM YHCIC
KauyeCTBEHHBIC M KCIICPUMEHTAIBHEIC.

[MpuHIMNHATBEHO ESTEILHOCTHBIA XapaKTep JaHHOTO pasjielia peaiu3yercs
3a CY€T TOro, 4YTO OOYy4YalOUIMeCs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh W HAYIHO OOBSICHSATH
(u3nveckue SBJICHUS B OKPYKAIOIICH IPUPOJIC U TIOBCEAHEBHOM JKU3HHU;

UCIIOJIB30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYUYCHHS TECOPETHYCCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI Han0OO0JIee BAKHBIX JOCTHKCHHIA COBPEMECHHBIX
TEXHOJIOTHI, HAIPUMEDP, MTPAKTUIESCKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBpAICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOJIYyJsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCCIIe/IOBaHNE 0000IIaroniero xapakrepa. MoOAyNb 3aBepIIacTCs MPOBEICHHEM
JMAarHOCTUYECKON U OIICHOYHOU paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHUSI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3nueCcKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
bu3uKy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ACTETUYECKUX KAa4eCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE UEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAY4YHOH JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aromnoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 IOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAaHHEM B
JOMAIIHUX YCJIOBUAX;

- c(opMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE€ B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNnbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEleHUs 3aj1ad B
o0JacTh OKpY’Kalolllel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTed ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COLHMAJIBHON W NPHUPOTHON
cpeasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBHIMOJHEHUU HWCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JaCTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHust y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBIUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJacCU(DUKAINKU, OCHOBAHUS JIJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JTAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH U3YYCHUH (U3NYECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
bu3HYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUSA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil IKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS W BBIBOBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHSATh Pa3INYHbIe METObl, MHCTPYMEHTHI U 3alPOCHI MPU TOUCKE U
orOope MH(MOPMALUK WM AAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMUYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeiiCTBHUA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHbIE HA pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABJATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHUKOB
auanora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKon
npobJieMbl;

NPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOUIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYaJdbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIIeHUs PU3NYECKON 3a1aUu WU
IUTAHAa MCCJIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeAJiaraéMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYalluu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3NYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJE CIOopa WM JAUCKYCCHUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna,  nedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOUIAIOIIUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpalleHus, IMepenaya AaBi€HUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHUS B TPHUPOJE:
IpPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKHMBOM U HEXUBOU
NpUpoOJie, NEUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIHMSHUE
aTMOC(EPHOTO NTaBJICHUS HA >KMBOW OpraHW3M, IJIABaHHUE PhHIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), NPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICI  HUCIOJIb3YEMbIX  BEJIMYMH, HX
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0soka),



«30JI0TO€ TPABHJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruH, NPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 3314 3aIIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (HOPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITMYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IyTH
PAaBHOMEPHO JBWXYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTAaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY U
BBINOJIHATh WM3MEPEHUS, Cienysl IMPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC



NPEIIOKEHHBIX TaOMUI] U TpadHKOB, J€NaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJA, JEHCTByIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KO3(PPHUIMEHT MOJe3HOro AeHCTBUS
OPOCTBIX MEXaHU3MOB), CHeAysd NPENJOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
pbIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
NPaKTUYECKOr0 HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuy ¢ IprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMaAIK (PU3NUYECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsSI O pe3yibTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATHMHBIA ammapar Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI paclpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbI,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC TeNa, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOEe o€, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUNA TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KANWUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJIIGHUS B MPUPOJE,
KpUCTaUIbl B TMpupoae, usnydeHue CoiHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIIoTa NapooOpa3oBaHUsl, ylelbHAas TerioTa
CropaHus TOIUIMBA, KOAI(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOMN



MAaIlTMHBI, OTHOCUTENbHAS BIAKHOCTh BO3AyXa, JJIEKTPUUECKHUN 3apsi,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWUA TPaBWIBHO  TpPaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIESCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1enu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHOCIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI W
dbopMyIibl, CBsI3BIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/laydl 3alHChIBaTh KPATKOE YCIOBUE, BBISBISTH HEIOCTATOK
JaHHBIX N7 pemieHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pelieHus, NPOBOAUTh PACUETHl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
($u3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHWTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MAarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOICTBa D3JEKTPOJBUTATENI MOCTOSHHOTO TOKa): (POpPMYyIUpOBATH
poBepsieMbIe MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
PE3yNBbTAaThl U3BMEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUUYHUHBI OT
JIpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA NPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUM
IIPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHON MHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;

coOJro1aTh NMpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM (KMJKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LEINEN C MOCIEeA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAWTH  TNPUMEPHl  (HAXOAWTH WHPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISAITh MOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUA M MYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISIETCS IPOTUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BHITIOJHEHUN YUEOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy  (PU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetn VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wWH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJEpXaHHUsS, B TOM YHCIE MyOIMYHO TPEACTABIATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIEeI0BATENbCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3Y4YCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALIUEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHMHA (DU3HUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 3a BBIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaa B
JesITebHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xonIy 00yueHus B 9 kJacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAS SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIDKCHHE, KOJIeOATeIbHOE JBUKEHUE (3aTyXaroniue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWMHOE PACIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy»KaromeMm Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIWBBI, ABIKeHNE T1aHeT COJIHEYHOW CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEUCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SBJIECHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOIHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsl U MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, VIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaueHUA W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SAEPHBIX PEaKIUsiX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7add (OmUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOMINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOCHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa HM  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0pPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSTENBHO COOMpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYMH B BUJEC TaOMWIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOTHOTO MaieHUs, XKECTKOCTh MNPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CHUIOMETp, NaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMbl IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMPAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU I obecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO IOBEJEHMSI B OKPYIKAIOLLIEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HaXOAUTh



MyTU OTNpeAeNICHUsI JOCTOBEPHOCTH MOJIyY€HHON MHPOpPMAIUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro CcOAepXaHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcesl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
MH(POpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIEI0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpuUu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIE (LU(pPOBHIE)
Koutpoabsnbie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOIIEro MUPa
1.1 ®du3uKa - HayKa 0 IPUPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyeckue BeTUIUHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBIN METOI TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paszneny 6
Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHMH BelllecTBa
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aMMOJIEHCTBHE YaCTH
2.2 A a H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BelllecTBa
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/ONOV1XY 1K
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJ
3.1 Mexanunueckoe OBMKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
32 Nuepuusi, Macca, IIIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bunpe! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
apienne. Ilepenaua qaBieHus TBEPILIMHU
4.1 A et a P 3 https://m.edsoo.ru/X0DW367P2

TCJIaMH, ) KXUAKOCTAMU U ra3aMu




4.2 JlaBiaeHue xKuJIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtmocdepHoe naBieHNE

https://m.edsoo.ru/T7134SXNO

JlelicTBUE )KUJIKOCTH U ra3a Ha

4.4 . 7 3 https://m.edsoo.ru/NFE6OYSNK
NOrpyXEHHOE B HUX TEJO
Hroro o pazneny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEpPrUs
5.1 PaGora u MourHOCTH 3 1 https://m.edsoo.ru/75LMREDY |
5.2 [IpocThie MeXaHU3MBI 1 https://m.edsoo.ru/5S04NQXKX9
53 MexaHnueckas SHeprus 4 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KVIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(pPOBHIE)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. TenioBble siBJIeHUs
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenoBsle poLeccsl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS
C) .3
2.1 FICKTpITIECIHE Sapfl,ﬂbl BpACHHbIE 7 1 https://m.edsoo.ru/R4QORCTQ4
Tela U UX B3aUMOJICHCTBUE
2.2 ITocTOAHHBIN ANEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBbIE SIBICHUS 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNEeKTpOMarHuTHasE UHYKIUs https://m.edsoo.ru/7QOD8EL15
Hroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHBIE pecypcChl
padoThI padoThI
Pasznen 1. Mexanuyeckue siBJIeHUs
MexaHnueckoe IBUKEHUE U CITOCOOBI €ro
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
OTNHCaHUS
1.2 B3aumopeiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUsI 10 3 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckune KoJe0aHUs M BOJHBI
2.1 Mexanuueckue KoneOaHus https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHn4eckue BOJHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS0
Hroro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHuTHOE TMOJIe U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMAarHUTHbBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJIEHUS
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI 1 oNTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 2 https://m.edsoo.ru/2ZSAHODTO
Hroro no pazneny 15




Pa3gen 5. KBaHTOBBIE SABJICHUS

nu
5.1 CTYCKAHHE H [OrIOMIeRHE caeta 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHne aTOMHOTO siApa 1 https://m.edsoo.ru/U3WX2R61B
5.3 S nepHble peakiuu 1 https://m.edsoo. s/ TMMVY9VSF
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 1IAI0IIM I MOYJIb
I1 606
6.1 OBTOPCHIE H ODODIIICHHE CONCPAAtiA 9 2 https://m.edsoo.ru/ JKQXVISBE
Kypca ¢u3uku 3a 7-9 knacc
Htoro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

ITPOITPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHusl

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIC peCypChl

®u3uka — Hayka O PUPOJE.
SIBnenus npuponsl. Gusnyeckue
SIBJICHUS

https://m.edsoo.ru/35YPBIWS5K

MexaHu4ecKue, TeILUIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

https://m.edsoo.ru/I116U53L6H

dusnueckue BETMINHBI U HX
W3MEpeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypoxk-uccienoBanue
"H3mepeHue TeMneparypsl Ipu
MTOMOLIH JKUIKOCTHOTO
TEPMOMETpA U AaTYUKa
TemnepaTrypsl"

https://m.edsoo.ru/VQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU U3Y4alOT
npuponay. EcrecTBeHHOHay4HbIN
MeToJ nmo3HaHus. Onucanue
(hUBUYECKUX SIBICHUH C
MMOMOLIBIO MOAENEN

https://m.edsoo.ru/3LPP2HPX?2

Ypoxk-uccnenoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
1IapuKa, mymeHHOro

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIBHO, TEM OOJIbIIE,
yeM 0oJbIIe BhICOTa ITycKa'

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOLIHNE JUCKPETHOE
CTPOEHUE BEIIeCTBA

https://m.edsoo.ru/FSPU40LYR

JIBM>KeHHE YacTHII BENIeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenoanue «OMbIThI
10 HAOJIFOIEHUIO TEIUIOBOIO
PaCIIUPEHHS Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHbl€ COCTOSIHUS
BEIIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBa3p Mexmy
CBOWCTBaMH BEIIECTB B Pa3HBIX
arpe€raTHbIX COCTOSAHUAX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHndeckoe OBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUXKECHUE

https://m.edsoo.ru/3W6CCIHB1

13

Cxopocts. Equnuiibl ckopoctu

https://m.edsoo.ru/29GPTJAKL

14

Pacuer nytu u BpeMeHUn
JIBUJKCHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuusi. 3akoH UHEPLIUH.
BzaumojeiicTBue Ten Kak
MPUYMHA U3MEHEHHS CKOPOCTHU
JIBHOKEHUS TEJI

https://m.edsoo.ru/KX5510IBX

16

IImoTHOCTE BemiecTBa. Pacuer

https://m.edso00.ru/0S71X3DPS




Maccel ¥ 00beMa Telia o ero
[UIOTHOCTH

17

Jlaboparopnas pabota
«Ornpenenenue MIOTHOCTU
TBEPIOTO TEJIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemrenue 3agad mo reme
"ITnoTHOCTE BemecTna'”

https://m.eds00.ru/50DYVYG49

19

Cuna Kak XxapakTepucTHuKa
B3auMoaercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

Jlaboparopnas pabota
«M3ydyeHue 3aBUCUMOCTH
pacTspxeHus (aedopmariim)
MPYXHUHBI OT MIPUIIOKEHHOM
CHJIBI)

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenusa. Cuna
TAXKCCTU

https://m.edsoo0.ru/OCWIXFNQE

22

CBs3b MEXKY CUIION TSKECTH U
maccoi Tena. Bec tena.
Pemenne 3amad no treme "Cuna
TsDKECTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TsKecTr Ha IPYyTrux
manerax. dusnyueckue
XapaKTEPUCTUKHU IJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3smepenune cun. JJunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HesecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CroxeHue AByX CHII,
HaMpaBJIECHHBIX IO OJTHOU

https://m.edsoo.ru/L6SNUZVZ8




npsiMoi. PaBHOAEHCTBYOIAs
CHII

27

Pemtenue 3agad mo reMme
"PaBHoneiicTByromas cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupoje u
TEXHHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlabopaTtopHnas pabota
«V3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUS CKOJILKEHUSI OT CHUJIIBI
JIaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSI
ITOBEPXHOCTEW

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amau Ha onpenencHue
PaBHOJICMCTBYIOIICH CUIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3amad mo Temam: «Bec
Tenay, «I'padpuyeckoe
n3o0pakeHue crny, «CHiiby,
«PaBHOZIEUCTBYIOIIAS CUIT»

https://m.eds00.ru/T9V639RZF

32

KonrponsHas pabora no remam:
«MexaHnueckoe JBUKEHUE,
«Macca, IIJIOTHOCTBY, «Bec
tenay, «I'paduueckoe
n3zo0paxeHue cuimy, «CHIb

https://m.edsoo.ru/P4AROSWE4D

33

JaBnenue. CriocoObl
YMCHBIICHUA U YBCINYCHUA
JABJICHUA

https://m.edsoo.ru/25TVM1FDL

34

JlaBneHnwue raza. 3aBUCHMOCTb

https://m.edsoo.ru/544YMX9WR




IaBJIEHMS ra3a oT 00bnéMa,
TeMIIepaTyphbl

35

[Tepenaua naBiieHUs: TBEPABIMU

TCI1aMHU, KUAKOCTAMHU U ra3daMu.

3akoH [Tackansg

https://m.eds00.ru/CG5POSNWO

36

HaBHeHI/Ie B XXUJKOCTH U rasc,
BBI3BAHHOC ,HCfICTBPIGM CHIJIbI
TAXKCCTHU

https://m.edsoo.ru/K7T1219UC

37

Pemrenue 3agad mo reme
«/laBieHre B )KHUIKOCTH H rase.
3akon ITackamsy

https://m.edsoo.ru/UHHC5RB6W

38

Coobmarormumecs: Cocy/bl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mapaBnuueckuit mpecc

https://m.eds00.ru/67X2LF396

40

Manomerpsl. [lopuaeBoi
SKUIKOCTHBIM HAacoc

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emiu. [Ipuarnbl
CYILLECTBOBAHMS BO3YLIHON
00050uku 3emin. 3aBUCHMOCTh
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznyxa. AtmocdepHoe
JTaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenune armocdepHOTro
napieHus. Onsit Toppuyeriu

https://m.edsoo.ru/2I183TIPD4

44

3aBUCUMOCTBH aTMOC(EPHOTO
JIaBJICHHS OT BBICOTHI HAJI
YPOBHEM MOPSI

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepounn.

https://m.edsoo.ru/ WBNXTP7GR




ATMmoc(hepHoe TaBieHue Ha
Pa3IUYHBIX BBICOTAX

46

Pewrenue 3amad o reme
"ATtmocdepHoe naBneHue”

https://m.edsoo.rt/YWVWL5TALI

47

JleiicTBHE )KUAKOCTH 1 ra3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumMenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnas pabota
«OmnpeneneHre BHITAUIKABAIOMICH
CHUJIbI, IEVCTBYIOIIEH Ha TETO,
MOTPY>KEHHOE B KUJIKOCTH)

https://m.edsoo.ru/7U40IDLK?2

49

Jlaboparopnas paboTa 1mo Teme
«HccrnenoBanue 3aBUCUMOCTH
Beca Teja B BOJIe OT 00bEMa
MOTPY’KEHHOU B JKUIKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IlnaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopartopHnas pabota
"KoHcTpynpoBaHue apeomeTpa
MM KOHCTPYUPOBAHUE JIOAKU U
OmpeeIIeHUE €€
Ipy30n0bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemrenue 3agad mo reMam:
«IInaBanue cynos.
BosnyxorutaBanuey, «/laBnenne
TBEPABIX TEJI, KUIKOCTEH U
ra3oBy

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunueckas padora

https://m.edsoo.ru/1YIR6J7L5




54

MorHocTts. EquHuIst
MOILIHOCTHA

https://m.edsoo.ru/4UUXIHR1X

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU
noabEMe 1o jgecTHuie"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHu3Mmbl. Poryar.
PaBHOBecue cui Ha peiuare

https://m.edsoo.ru/SYRUOUGS?2

57

KontponbHas paboTa mo teme
«/laBneHue TBepAbIX Te,
KUIIKOCTEN U ra3oBy /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/DWLOWQXQZ

58

PeseprubIit ypok. Pabora ¢
TEKCTaMH 10 TeMe «JlaBieHne
TBEPIBIX TEJI, KUIKOCTEH U
ra3oBy» / Becepoccuiickas
poBepoyHas pabora

https://m.edsoo0.ru/RFCSYBI9F&

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBHil
paBHOBECHSI phluara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay mo teme
«Y CoBUS PABHOBECHUSI pbluara

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduuuent noneznoro
JECUCTBUSA MEXaHU3MA.
Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
MJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW




62

Pemtenue 3agad mo reMme
"Pabora, momuocTh, KIT/T"

https://m.edsoo.ru/VE5S5XBQLVS

63

Mexanuyeckas dHeprusi.
Kunernueckas 1 noTeHIMaIbHAS
JHEPIUst

https://m.edsoo.ru/3JHQE7HOYK

64

3aKOH COXpaHECHUS
MEXaHUYECKOU SHEPTUn

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKcCepuMEHTAIbHOE
ornpezeeHue U3MEHEHUS
KUHETUYECKON U
MOTEHLIUAIBLHONW SHEPTUH NPU
CKaTBIBAHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

Kontponbnas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUs»

https://m.edsoo.ru/AECZ9T7EC

67

PesepaHslii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnuyeckoe IBHKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepaHblii ypok. Pabora c
Tekctamu 1o TeMe "PaboTa.
MomnocTtb. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmusl

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU
TEOPUHU U UX OINBITHBIE
MIOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB 1
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEPAOTO, KUAKOTO H
ra3000pa3HOro COCTOSTHUMN
BEIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHeHHEe CBOWCTB TBEPAOTO,
XKHUKOTO U Ta3000pa3HOTO
COCTOSIHUI1 BelllecTBa Ha OCHOBE
MOJIO)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU

https://m.edsoo.ru/DJYTZQHSE3

Kpucrannuueckue u amopHbIe
Tena

https://m.edsoo.ru/8G73PVM40

CMaunBaHuE U KalWUISPHOCTD.
IToBepXHOCTHOE HaATsKEHUE

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

TermnoBoe pacuimpeHue u
cKatue

https://m.edso0.ru/I3N3OKS8L

Temnepatypa. CBsi3b
TeMIIepaTypbl CO CKOPOCTHIO
TETUIOBOTO JBMKEHHSI YaCTHUI]

https://m.edsoo.ru/5XSV6F15B




Buytpennss sneprus. CriocoOsl
M3MCHCHUS BHYTPCHHEH SHEPTUH

https://m.edsoo.ru/BBVCI9MH6

10

Bunael rerionepenaun

https://m.edsoo.ru/ WF4J3070P

11

Ypok-koH(pepeHus
"[IpakTHUECKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuajoB B LEIIX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEILIOTEHL. Y IenbHas
TEILUIOEMKOCTD

https://m.edsoo.ru/88291DDIZ

13

YpaBHEHHE TEIJIOBOTO OanaHca.
TemnooOMeH U TemI0BOE
paBHOBECHE

https://m.eds00.ru/P52QUVQJE

14

Jlaboparopnas pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa NPU CMEUTMBAHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/FR2ZN6N5SGV

15

Pacyer komuecTBa TEIIIOTHI,
HE00XO0AUMOTO JJIsl HarpeBaHUs
TeJla U BBIJCISIEMOTO UM IIPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTtopnas pabora
"OnpeneneHue yaenbHON
TEIJI0EMKOCTH BemecTra"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TOIMBa. Y JeIbHast
TEIJIOTa CTOPAHMS

https://m.edso0.ru/683AIXY WS

18

[ImaBiienue u oTBEpACBaHUE
KPUCTAJUIMYECKHUX TEJL.

https://m.edsoo.ru/JHE5A1PJF




YI[CJIBHEUI TCIIJI0TA IIJIaBJICHUA

19

JlabopaTtopHnas pabota
"OnpeneneHue yaeabHOU
TEIUIOTHI IUIaBJIEHUS JIbaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenue. YI[CJIBHaSI TEIJI0Ta
nmapooOpa3oBaHus U
KOHJICHCAIINU. 3aBUCMOCTb
TeMIIepaTypbl KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Brnaxxnocts Bo3ayXa.
JlabopaTopHnas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJI&KHOCTH BO311yXxa"

https://m.edsoo.ru/7KP37W0J 1

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAJKHOCTH BO3yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIBI paGOTHI TETLIIOBBIX
neurareneif. [Taposast TypOuHa.
JlBurareiab BHYTpEHHETO
CTOpaHHUs

https://m.eds0o0.ru/6BKWSWYG6

25

KIIJI TenmoBoro aBurares.
TemmoBele ABUTaTEIN U 3aIUTA
OKpY>Karolleu cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHHS U
MIpEeBpaLIeHNs SHEPTUH B
TEIUIOBBIX IMpolLieccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka K KOHTPOJIBHOMU

https://m.eds00.ru/9AQ53CC7C




pabote mo Teme "TermnoBsie
siBjeHus1. MI3menenne
arperaTHbIX COCTOSTHHUI
BenrecTna"

28

KonrponsHas pabora o Teme
"TermioBbIe SIBICHUS.
N3MeHeHue arperaTHbix
COCTOSIHUH BeriecTna'"

https://m.eds00.ru/0X03133KU

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

https://m.edsoo.ru/9E8SKDQMD

30

Ypoxk-uccienoBaHue
"DnexkTpu3auus Te1 MHIYKIHEH
U IIPYU COTIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

B3anmoneiicTBre 3apsyKeHHBIX
tei. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEKTpUUECKOE MOJIE.
HanpsixeHHOCTD
ANeKTpruYecKoro noss. [puanmn
CYIEPIO3ULINH IIEKTPAYECKUX
oJIen

https://m.eds00.ru/N79CZGZ1]J

33

Hocurenu snmekrpuueckux
3apsAA0B. DIEMEHTAPHBIN 3apsi.
Ctpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

[IpOBOIHUKY U TUBIEKTPUKH.
3aKOH COXpaHEHUS
3JIEKTPUYECKOIO 3apsiaa

https://m.edsoo.ru/USJR991PB

35

Pemienue 3aga4 Ha npuMEHEHUE
CBOMCTB AJICKTPUYCCKUX 3apsI0B

https://m.edso0.ru/SXWWOSWIJI5




36

DNEKTPUUECKUH TOK, YCIOBUS
ero cyuecrBoBanus. VIcTouHukH
JIEKTPUUECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JlefcTBHS SIIEKTPUYECKOr0 TOKA

https://m.eds00.ru/Q8WUTCKVT

38

VYpoxk-uccinenosanue "Jleiicteue
AIEKTPUIECKOTO TIOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKU"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUH TOK B METaslIax,
KHUJKOCTAX M razax

https://m.edsoo.ru/E4COOOYPF

40

DnexTpuueckas Lenb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/RYW7KUDDO

41

Cuna Toxka. JlabopaTtopHas
pabora "M3mepenune u
pEryJIupoBaHKe CUIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DJIEKTPUYECKOE HAMPSIKEHHUE.
BoasT™metp. JTaboparopras
pabora "M3mepenune u
peryJMpoBaHuE HAMPSHKEHUS"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHBieHHE TPOBOAHMKA.
VY ienpHO€E CONPOTUBIICHUE
BEIIIECTBA

https://m.edsoo.ru/ESUQ5SPC4G

44

Jlaboparopnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTHUBIICHUS IPOBOJIHUKA OT
€ro JJIUHBI, TUIOIIA N
MOTIEPEYHOI0 CEUECHHUS U
Marepuaia"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTH CUJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q




HarnpsbkeHus. 3akoH OMa Juist
y4acTKa Ienu

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMIPOTUBIICHUS
pe3ucTopa M HaMPSHKESHHS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarensrHOE U
napajuieIbHOE COCTUHEHUS
IIPOBOJIHUKOB

https://m.edso0.ru/HJ99Q3493

48

JlabopaTtopHnas pabota
"[IpoBepka mpaBuiia CIOKEHUS
HaIpsHKEHUN IIPU
MOCJIeIOBATEIbHOM COCTMHEHUN
JIBYX pe3uCcTOpOB"

https://m.eds0o0.ru/VQ3VYPOTS

49

JlabopartopHnas pabota
"[IpoBepka mpaBuia AJis CUIIBI
TOKa MPH MapajuieTbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemienue 3aga4 Ha npuMEHEHUE
3akoHa OMa 715 pa3InyHOro
COEJIMHEHHS TIPOBOJHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MomIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

Jlaboparopnas pabota
"Onpenenenue paboTsl U
MOIITHOCTH AJIEKTPHYECKOTO

https://m.edsoo.ru/VR92V8JHA




TOKA"

53

DJIEKTPUYECKUE LETH U
NOTPEeOUTENH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XLM

54

ITocTosTHHEIC MarHUTEI, X
B3aHUMOJIECIICTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypoxk-uccienoanue "M3yuenne
MOJIEH ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/1GL7RJQOR

56

MarauTtHoe nojie. MarauTHoe
moJie 3EMIIA U €r0 3HAUYEHHUE T
JKU3HHU HaA 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOJIBLHOU
pabote mo Teme
"DneKkTpruuecKue 3apssl.
3apspKeHHBIE Tela U UX
B3aumoencTBus. [locTostHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1IC5

58

KonrponsHas pabora o Teme
"DnexTpruuecKue 3apssl.
3apspKeHHBIE Tela U UX
B3aumoencTBus. [locTostHHBIN
AIEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/ZISSW4Z7W

59

PezepaHblii ypok. Pabora c
TekcTamu 1o Teme "TlocTossHHBIN
ANEKTPUIECKUI TOK" /
Bcepoccuiickas npoepoyHas

https://m.edsoo.ru/EQRLKPT1U




pabora

60

OnbIT Opcrena. MarautHoe
T0JI€ AJIEKTPUUYECKOTO TOKA
MarauTHO€E 1oJIe KaTYIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpuMeHeHHe IIEKTPOMArHuTOB
B TexHuke. JlabopaTopHas
pabota "M3ydyeHue neicTBus
MAarauMTHOI'O IIOJIA Ha ITPOBOJJHUK
c TOKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKHUX YCTPONCTBAX U HA
tpancmnopte. JlabopaTropHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboThl
AJIEKTPOABHUTATENS "

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

63

OmnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIVH.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnexrporenepatop. CriocoObl
IIOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPrUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"JJIeKTpUUECKUE U MarHUTHbBIE

https://m.edsoo.ru/GFS9PNC8B




SIBJICHUS"

66

KontponbHas paboTa mo teme
"JJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PeseprubIit ypok. Pabora ¢
TeKkcTaMH 110 TeMe "TerioBEIe
SIBJICHUS"

https://m.eds00.ru/4B8GKYQ1X

68

PeseprubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHele
SIBJICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5




9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

MexaHudeckoe OBMIKECHHUE.
MarepuanbHast TO4Ka

https://m.edsoo.ru/UP3I88VCD

CucreMa orcuera.
OTHOCHTENBHOCTE
MEXAHWUYECKOT'0 IBIKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIpsAMOJIUHEITHOE
JIBUKCHHE

https://m.edsoo.ru/E65RWOZK0

HepasHOMepHOE NpsIMOIUHENHOE
nBikenue. CpenHsis u
MIHOBEHHAas1 CKOPOCTh

https://m.edsoo0.ru/LO43PYTGB

[Ipsamonuneinoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CxopocTh NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JIBHKEHHUSI.
I'paduk ckopocT

https://m.edsoo.ru/HXCDF3ZC8

JlabopartopHnas pabora
"OnpeneneHne yCKOpEHus Tesia
MIPU PaBHOYCKOPEHHOM
JIBUYKEHUH 110 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CBoOomHoe nagenue tei. OIbITH
TI'amunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE ABMKEHUE 110
okpyxxHocTH. [lepuon u yactora

9 o https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInaeitHas u yrioBas
CKOPOCTH

10 Henrpoctpemutensroe https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHUE
IT % H .B

11 CPBBIH 3AKOH HILIOTOHA. BEKTOP https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HerotoHna.

12 . https://m.edsoo.ru/5SA28NGVEV
PaBHonelicTByIOIIAs crita
T % H .

13 DETHH 3aKOH HIbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3uuus cui
P

14 CUICHHE 3/l Ha HPUMCHEHHIE https://m.edsoo.ru/GEM2S4HK9
3axkoHOB HeroTona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 erierHe 33121 1o Teme «Cuna https://m.edsoo.ru/HMLIAMN12
YOPYTOCTH
JlabopaTopHnas pabora

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/T4PAJAFV 1
IPYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/B4AWPRASI7
P C

19 CHICHHE S/ O TeMe «HiTa https://m.edsoo.ru/PJDH2DCI9T
TPEHUS
JlabopaTtopHnas pabora

20 "Onpenenenue kodpdumnreHTa https://m.edsoo.ru/CS6RD8K XS
TPEHUS CKOJIbKEHUS"
P "3

21 CUICHHE 337 1O TEME " SaKOHEI https://m.edsoo.ru/VT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna




TpeHus"

22

Cuia TSDKeCTH U 3aKOH
BCGMI/IpHOFO TATOTCHUA.
YckopeHue cBOOOHOTO MaACHHUS

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koupepennus "JIBmxeHue
TeJ BOKPYT I'PaBUTAIMOHHOTO
nentpa (CoiHeUHas cUCcTEMa).
lanmaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenne 3agaud mo teme "Cuiia
TSDKECTU U 3aKOH BCEMHUPHOTO
TATOTEHUI"

https://m.edsoo.ru/VO2GVEYAT

25

IIepBas kocMHuUeCKass CKOPOCTb.
HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCcue MaTepuaibHON

TOYKH. AOCOIIOTHO TBEPOE TEIIO.

PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHONW OCBIO BPALLCHHUS.
MowmeHnT cuibl. LleHTp TsokecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCcHe MaTepuaibHON

TOYKH. AOCOIIOTHO TBEPOE TEIIO.

PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHONW OCBIO BPALLCHHUS.
MowmeHnT cuibl. LlenTp TsokecTn

https://m.edsoo.ru/GAMQW4SLS

28

Pewrenue 3amad mo reme
"MowmeHT cuisl. Llentp Tspxectn"

https://m.eds00.ru/0QJSN205C

29

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme "MexaHuueckoe
nBwxenue. Bzanmonericteue ten"

https://m.edsoo.ru/8D7SUV XS]




30

KonrponsHas pabora o Teme
"MexaHn4yeCcKOe IBHKEHUE.
BsaumopeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tena. UMImysasc CUibl.
3aKOH COXpaHEHMs UMITYJIbCA.

Yupyroe u HEynpyroe
B3aHUMOJIECIICTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3agau mo Teme "3akoH
COXpaHEHHUs uMmIyinca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koupepenius "PeakTuBHOE
JIBUKEHUE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanuueckasi pabora u
MOIIIHOCTh

https://m.edsoo.ru/FCOHVOYXP

35

Pabota CHIIBI TSIKECTH, CHIIBI
YIIPYTrOCTH ¥ CUJIBI TPCHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlabopartopHnas pabota
«Omnpenenenue pabOTHI CHUITBI
TPEHUS IPU PaBHOMEPHOM
JABUXXCHHUU TEJIa I10
TOPU30HTAIBLHOM MOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8

37

CBs13b HEPTUU U paOOTHI.
[ToreHmanpHas 3HEprust

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KHHETUYECKOW SHEPTUr

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTopnas pabora
«M3ydeHune 3aKk0Ha COXpaHCHHS

https://m.edsoo.ru/0TVKEKJIXB




SHEPTUM»

41

KomnebaTennHoe ABHKEHUE U €T0
XapaKTEePUCTUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KojaeOaHusl.
Brinyxnennsie koaeOaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M 12

43

MareMaTHyecKuil ¥ NPy KUHHBIA
MasiTHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTb EpUOa
KoJe0aHui OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaiienue sHepruu npu
MEXAHUUYECKUX KOJIeOaHUIX

https://m.edsoo.ru/RPN7BU655

46

JlabopaTtopHnas pabota
«OmnpeneneHue 4acToThl U
nepro/ia KojeOaHui MPyKHHHOTO
MasiITHHKA

https://m.edsoo.ru/FV1Y2NUGC

47

Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuo/a KojiebaHuu rpysa,
MIOJIBEIICHHOTO K HUTH, OT MacChI
rpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

Mexanndeckne BoJIHEL. CBoiicTBa
MeXaHWYECKUX BOJIH.
[IpononpHBIC U TOTIEPEYHBIC
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

49

VYpoxk-koHpepeHuus

https://m.edsoo.ru/6PNOHXSJA




"MexaHUYeCKHUE BOIHEI B
TBEPAOM Tele. CeicMUYEeCKHe
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakeHUE 3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HabaroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepeHius "YpTpazByk
U UH(]pa3BYyK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "3aKOHbI
coxpaHeHusd. MexaHnyeckue
Kose0aHus U BOJTHBI"

https://m.edsoo.ru/7YAJAV5TM

55

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHUS.
Mexanunueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
DIEeKTPOMarHUTHbIE BOJIHBI

https://m.edsoo.rut/KAKC7HSCG

57

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

58

Ypok-koHpepenmus "[kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03




BHGKTpOMaI‘HI/ITHBIX BOJIH OJIs1
COTOBOI1 cBA3N"

59

VYpok-uccnenosanue "M3yuenne

CBOMCTB OJICKTPOMArHUTHBIX BOJIH

C IIOMOIILI0 MOOUIILHOTO
tenedona”

https://m.edsoo.ru/SHN7BSEB4

60

Pemenwue 3ama4y Ha onpeeiieHne
YHYaCTOThI U JJIUHBI
BHGKTpOMaFHI/ITHOfI BOJIHBI

https://m.edsoo0.ru/ WIGCO6QSN

61

DneKkTpoMarHuTHas Ipupoza
ceera. CKOpOCTh CBETA.
BomHOBEIE cBOliCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounukwm cBeTa.
[Ipsamonuneiinoe
pacrpocTpaHeHHE CBETA.
3atMmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3agaq Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

IIpenomiienue cBeta. 3aKkoH
MMpCIOMJIICHUS CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpa’KEHUE
ceera. Mcnonb30BaHUE MOJTHOTO
BHYTPEHHETO OTPAXKECHHU B
ONTHUYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlabopaTtopHnas pabota
"HccnenqoBanue 3aBUCUMOCTU

https://m.eds00.ru/R800IT10S




yriia MpeoMIICHUs CBETOBOTO
Jyda OT yIJia IMaJIeHust Ha
rpanuue "Bo3ayx-crekio"

67

VYpoxk-koHpepeHuus
"Mcnonp30BaHueE MMOJHOTO
BHYTPEHHET0 OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInnzel. OnTuyeckast cuja JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenue n3o0paxeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
cobuparomei TUH3b1"

https://m.edsoo.ru/3XTVNZNIJJ

71

VYpoxk-koHpepeHuus
"OnTuueckue IUH30BEBIE
puoopsI"

https://m.edsoo.ru/KKVRKOP3D

72

I'na3 xak ontnyeckast CUCTEMaA.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue 6emoro csera B
criektp. OnbiTel HetoTOHA.
Clio)eHne CneKTpaIbHbIX
uBeToB. Jlucnepcust cera

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas padota "OnbIThI
0 Pa3JI0KEHUIO OEJIoro CBeTa B

https://m.edsoo.ru/ESISL6TCH




CIICKTP U BOCHPUATHIO LIBCTA
MPEeIMETOB MPU UX HAOIIOIEHUN
yepe3 1IBETOBbIE GUILTPHI"

VYpok-nipaktukym "BonHoBbIE

76 CBOKCTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus"
OmrsrTel Pe3epdopma u

77 pgopa https://m.edso0.ru/P922QVFIV
MJIaHeTapHas MOJIeNIb aToMa
[Toctynatel bopa. Moaens atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue U MOIIOLIEHUE CBETA

79 aroMoM. KBautsl. JIuHelyaTnie https://m.edsoo.ru/MILRTHPCO
CHEKTPHI
VYpoxk-npaktukym "Habmonenue

80 " https:/m.edsoo.ru/7NCLNW?296
CIIEKTPOB UCITyCKaHUS

81 PagnoakTUBHOCTE U €€ BUIILI https://m.edsoo.ru/22H32JWLM
CrtpoeHue aTOMHOTIO sLapa.

82 p AP https://m.edsoo0.1u/IRVFSKOFK
Hyxnonnas monens
Panmoa € ImpeBpallle .

83 JIMOAKTHBHBIC PEBPATLeHHs https://m.edsoo.ru/RA796TPSP
M3oTomnsl
Pemenne 3amau mo teme:

84 " 8 " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIC TpeBpaIeHus

85 [lepuoa nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHbepeHIus

86 "PagmoakTHBHbBIC U3Ty4YEHHUS B https://m.edsoo.ru/X1J4002C4
NpUpOAE, MEAULIUHE, TEXHUKE"
SInepHBIE peakIni. 3aKOHBI

87 Aep peakd https://m.edso0.ru/YOQ2XMKO0

COXpaHEHHS 3apsI0BOTO U




MaCCOBOI'0 YHCECJI

88

DHeprust CBA3M aTOMHBIX S/ep.
CBs13p Macchl M SHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pemrenue 3agad mo reme
"Anepusie peakuun"

https://m.edsoo.ru/0D4KHLQ4T

90

Peaknuu cuHTe3a U aencHUI
anep. Uctounuku sHepruu
CouHiia u 3831

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koupepenmus "Anepuas
sHepreTuka. JlencTus
palMOaKTUBHBIX U3Ty4EeHUI Ha
JKUBbIE OpraHU3MbI"

https://m.edso0o0.ru/QTNWFW90Q

92

[ToaroToBka K KOHTPOJIBHOU
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbIC 1B1eHUS"

https://m.edsoo.ru/TBOXB9TUOQ

93

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IIeHNE.
JlabopaTopnbie paboThI 1O KypCy
"B3zaumonencrBue Tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHme, 0600IIeHNE.
Pemenue pacyeTHbIX 1
KayeCTBEHHBIX 3a7a4 10 TEME
"TemnoBbie nmpouecch”

https://m.edsoo.ru/MMINLZOSQ




96

[ToBTOpenue, o0o0IIEHNE.
Pemenue pacyeTHbIX 1
KaueCTBEHHBIX 3aa4 110 TeMe
"KIIJI TerioBsix aBurarencii”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHsIX U
Ka4yeCTBEHHBIX 3a/1a4 10 TeMe
"KII/ snexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6o0IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeroBblI€e siBICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o600menue. Pabora
C TEKCTaMU I10 TeMe "3aKOHEI
COXPAHEHHUS B MEXaHUKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600menue. Pabora
¢ Texctamu 110 teme "Konebanus
Y BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu o TeMe "CBeTOBBIE
SIBJICHUS"

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, 0606menue. Pabora
¢ Tekctamu 1o Teme "KBaHntoBas
u sinepHas ¢puzmuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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ITPOBEPSIEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OEPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiinydaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHOJNB3YeMbIX BEJIWYMH, WX
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
GopMynHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclieé M B KOHTEKCTE CHUTyallMi IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYeCKHUX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3MYECKUX SBICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aiaud B 1 — 2 nelcTBUS, UCMOIB3YSl 3aKOHBI U




dbopMyIbl, CBsI3bIBaIONINE (GU3NUYECKUE BETUYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, IMOJACTABISThH
¢buznyeckue BeIWYMHBI B POPMYJIIBI U MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaTUCTUYHOCTD MOTYYEHHON (PU3HMUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoOBEpsieMOE  TPEANoJoXKeHne  (TUmoresy),  pasnauyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI 1O HAOMIOACHNIO (M3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Teln:  (OpMyIupoBaTh  MPOBEPSiEMbIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKECHHOTO

000pyI0BaHUs, 3aUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJHATL IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aNKCHIBATH IMOKAa3aHUS MPHUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEIMYUHBl OT JpPYro C HCIOIb30BAHUEM MPAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjbTaTaM HUCCICIOBaHHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEAys
NPEeUI0KEHHONW MHCTPYKIUH: MPU BBIMOJHEHUH U3MEPEHUIl coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM

BCJIMYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKHW Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPUHLUIBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JCUCTBUS HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbI0 HMX OINHCAHUA,
UCTONB3ysl 3HAaHMA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU i oOecriedeHusi 0Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SBISETCS MPOTHBOPEYMBON HIIH

MOET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUU y4eOHBIX 3a1aHAI
HAYYHOTIONYJSIPHYIO ~ JIUTEeparypy  (usmueckoro  cojepkaHus,
CIIpaBOYHBIE MaTEpHalIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaUN (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIENOBaHUNA, MpPU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJlaHa NEeWCTBUM, a/JleKBaTHO OIICHHMBAThH
COOCTBEHHBI BKIIaJ] B JCSATEILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKATHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHHUA 110 OMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrmo3HaBaTh MpPOSBIEHUWE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOHCTBA Ten W (U3MUECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU TPABUIHHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U CAMHUIIBI PU3UUYECKUX BEITMYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IMPOIECCHI,
UCIIONIb3Ysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

06’[>$ICH$ITI> (bHBI/I‘IeCKI/Ie HpOI.I@CCBI nu CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalldd TPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux SBICHUM, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuaTh pacuéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyIibl, cBs3bIBaIONINE (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEIOCTATOK
JMaHHBIX JJI1 pelIeHUs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBIe JJisi €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyUeHHOE 3HAaueHUe (U3NYECKOW BEIMYMHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh TPU TOMOLIH
(U3NYECKUX METOJIOB, UCIIOJIb3Ys ONMCAHUE UCCIIEJOBAHUS, BBIACTIAT
IIPOBEPSEMOE IPEAIOI0KECHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IPOBOANTH OMNBITHI 1O HAOMIONCHNIO (M3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaThb  MPOBEPsieMbIE

NPENINONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyIoBaHUS, OMUCHIBAThH X0/ OMbITAa U (OPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBath
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJLI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKUHMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKW Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OIHUCAHHUS, HUCIOJb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I 0 CXE€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIAATH CXCMBI
SJICKTPHUYICCKUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napajjicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

NPUBOIUTH TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O TPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUS (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIleH cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJCPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIONIUMXCSA 3HAHUM U MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEpaTypy (QHU3UYECKOro COAEpKaHUs, CIPaBOYHBIC
Marepuaisl, pecypcbl cerd MHTepHeT; BiageTts  npUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIECHUS,
0000m1ast wHGOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIbCKONM NEATEIbHOCTH, IIPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(bu3KKY, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[Uei

1.20

IPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(JIUKTHI

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC TOHATUSA

1.2

pasiindaTtb SABJICHUA 110 ONMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIIOJIB3yEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMUYMHAMHU, CTPOUTh TIpaQUKM  U3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

OOBSCHATh (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM UYHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C MOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3amavd (ONMHMpaAOIIHecs] Ha CUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckne BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3a7auu
3alMCbIBATL  KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HIIN
M30BITOYHBIC JAaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUYeHHUS (PU3HUUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBHIE MOXXHO PpEIIUTh MPH ITOMOIIH
(U3HYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE IPEIIIOI0KEHUE, OLICHUBATh IIPABUIBHOCTH IOPSIKA
IIPOBEICHNS MCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTAThHI HAOTIOICHHIA U OTIHITOB

1.9

IOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATEILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HAuCHUE H3MepseMON BeIMYUHBI ((POKyCHOE
paccTrosiHue COOMpAaroIIe JIMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTEIHHOTO TPHOOopa)

IPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKMX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYHH B BHJC Ta6J'II/IHI/I




rpaduKoB, IeaTh BIBOJIBI 10 pE3yJIbTaTaM UCCIIEOBAHUS

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (U3NYECKUX  BEJINYMH:
IUTAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, CIeays MPeUI0KEHHOH WHCTPYKILIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX OIMCAHHUS, HUCIONIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TE€XHOJOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MMOBCEHEBHOM
KU3HU i oOecriedeHusi 0Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTHM  ONpPENEICHHUsS  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMHM YYE€OHBIX 3aJaHUi  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUS, CIPaBOYHBIC
Marepuansl, pecypcbl ceth VMHTepHeT; BilageTe NpUEMAMH

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHON




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/laBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe WH(pOpPMAlMM M3 HECKOJBKUX MCTOYHHKOB (DPU3NIECKOTO
coJlep)KaHusl, MyOJIMYHO MPENCTaBISATh Pe3yJIbTaThl MPOEKTHON WU
UCCIIEIOBATENbCKON  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmnapaT u3y4aeMoro pasjaeina
(GU3UKH W CONMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAlMe C Yy4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPYU BBIMIOJHEHUN Y4Y€OHBIX MPOEKTOB M MCCIEAOBaHUN (U3UUYECKUX
MPOIIECCOB PACHPEIENSITh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(JIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble YJ1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®uzuka — Hayka O TMpUpoJe. SBJIEHUS TPUPOJIBIL.
dusnueckue ABJICHUSA: MCXaHHNYCCKHUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Odusnueckue BenuuyuHBL M3Mepenue  usmyeckux
BennunH.  Dusmueckue  mpubopel.  [lorpemrHocth

n3MepeHnii. MexayHapoIHasi CUCTeMa €IMHUIL

1.3

EcrecTBeHHOHay4HBI METON TO3HAHMS: HAOJIOJICHUE,
IIOCTAHOBKA Haquoro BOHpOC&, BBIABHXKXCHHUEC THUIIOTEC3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBSICHEHUE

Ha0JII0OaeMOT0 ABJICHUS

1.4

Onucanue pU3MUECKUX SBICHUN C TOMOIIBIO MOIENEH

1.5

[TpakTrueckue pabOTHI:
N3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.
Ornpezenenne pa3MepoB MaJbIX TEJ.
N3Mepenne temnepaTypbl IPU MOMOIIH KUJKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

2.1

Crpoenue BeliecTBa: aTOMbl M MOJEKYJBI, HUX
pazMepbl. ONBITHI, JOKa3bIBalONIME AMCKPETHOE CTPOCHHE

BEIIECTBA

2.2

JIBmxkenue yactuil BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  TemmepaTypoul. bpoyHoBckoe

nBrokeHue, iuddysus

23

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AFpeFaTHI)Ie COCTOSAAHUA BCIICCTBA: CTPOCHUE TIa30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  TeJl.

24 B3anmocBA3p MeXAy CBOWCTBAMU BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5 Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue pabOTHI:
Onenka [guameTpa aromMa METOIOM psIoB  (C
WCIIOb30BaHueM (GoTorpaduii).
2.6 OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PACIIUPEHUS

rasos.
OnmbITBl 1O OOHApYXKEHHIO  JEHCTBHS  CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunueckoe JBIKEHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE IBUKECHUE
32 Cxopoctb. CpeaHsisi CKOPOCTb NMPHU HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTH U BpEMEHU JBUKECHUS
SIBnenue uHepuuu. 3akoH uHepuuMu. B3ammoneinctBue
33 TeJ Kak MPUYMHA U3MEHEHUs CKOPOCTH IBUKEHUS TEl.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBsI3b  IJIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B €IMHULIE 00BhEMA BelllecTBa
3.5 Cua Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN
3.6 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOIIIbIO JUHAMOMETPA
37 SBnenue TAroTEHUA M cwia TskecTH. Cunna TSKeCcTH
' Ha JIpyrux miaHerax. Bec Tena. HeBecomocTh
33 Cuna tpenus. TpeHHe CKOJIbXKEHUS U TPEHHUE MOKOSI.
' Tpenue B mpupoie U TEXHUKE
39 Clio)keHHre CWJI, HAlpaBJICHHBIX MO OJHOH MPSIMOM.
. PaBHOelicTBYIOIIAsA CHIT
310 [TpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO  JIBHKEHUS




(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUYECKOTO
aBTomMoOmIIE u Tak pjanee). OmpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HaKJIOHHOMH  mmiockocTH. OrmpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, J€MOHCTPUpPYIOIINE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmariv) MpyKUHBI OT
NPUIIOKEHHOW  cwibl.  OTBITBL, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

3.11

DusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHMBOU IIPUPOJIE,

NIeiCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHnYecKkrue yCcTpoicTBa: AMHAMOMETP, MOUTUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEHN 1 I'A30B
41 Hapnenue TtBEpHoOro tema. CrocoObl yYMEHBIICHHS |
' YBEJIMYEHUS AaBICHUS
4o JlaBreHue raza. 3aBHCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackans. [IHeBMaTHUeCKrEe MAaIIMHBI
3aBUCUMOCTh  JABJICHUS JKUIAKOCTH OT  TJIyOUHBI.
4.4 IManpocratudeckuii napagokc. CooOmIarmuecs coCysl.
['unpaBnuueckre MEXaHU3MbI
Atmocdepa 3emiu u atMmochepHoe AaBiaeHue. [IpuauHbI
45 CYIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JTaBJICHHUS OT
BBICOTHI HaJl ypPOBHEM MOPSI
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
' M3MepeHust aTMOC(HEpPHOTO JaBICHUS
JleicTBUE KUAKOCTM M Tra3a Ha IOTPYKEHHOE B HUX
4.7 Tenmo. BeiTamkuBaromass (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnasanue
4.9 [IpakTuyeckue pabOTHI:




HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0BéMa TOTPYKEHHOW B KHUAKOCTH YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIECH CUJIbI, TEHCTBYIOIIEH Ha
TEN0,  NOrpyxkéHHoe B  kuakoctb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOUIEH CHUJIbI, ACHCTBYIOIIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JNEMOHCTPUPYIOLIIME  3aBUCHMOCTh  BBITAJIKMBAOLIEH
CWJIBI, NEHCTBYIOIIEH HAa TENO B KXUAKOCTHU, OT 00BEMA
MOTPY>KEHHOM B JKHUJIKOCTh YAaCTH Tela U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa  uiu
KOHCTPYMpPOBAaHHE  JIOAKM M OIpeAelieHHe €€

Ipy30I0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MPUPOJAE:  BIMSHUE
aTMoc(hepHOro JaBiIeHUs Ha KUBOM OpraHU3M, IJIaBaHUE

pBIO

4.11

TexHuveckue YCTPOWCTBA: COOOIIAIOIIMECS COCY/bI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUNA TMpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanunueckasi pabota
5.2 Mexanundeckast MOIIIHOCTh
53 [IpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' iockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K 0JIOKY
«3omoroe  mpaBuiao»  MexaHukd.  Koaddurment
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 IloTeHunanpHas 3HEPTUU TeNA, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
s g [TonHast MexaHHuYecKass SHeprus. 3aKOH M3MEHEHUS U
' COXPaHEHUS MEXaHUYECKON SHEPIUU
59 [TpakTrueckue pabOTHI:

Onpenenenue  paOOTbl  CHJIBI  TPEHHUA  IIPH




PaBHOMEPHOM  JBM)KCHMM Te€la IO TOPU3OHTAIBHOU
OBepXHOCTU. MccnenoBanye ycinoBUM paBHOBECHUS pblyara.
N3amepenne KIIJ[ HakioHHOM mtockocT. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHH4YeCKOM SHECPTHUn

duznyeckue SBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJoBeKa
TexHHYeckne YCTpOMCTBA: pblYar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COACPKAHUS
pasaeJia 3JIeMEHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI  MOJEKYISIPHO-KMHETHUYECKOM
61 TEOpUM CTpOEHHUs BemecTBa. Macca ©  pa3mepsl
. Mosiekys.  OmbITBI,  MOATBEPKIAIOIIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3o00pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucramimueckue u amopdHbIE
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPBIX TET
6 6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYIIPHOKUHETHUYECKON
TEOPUH
6.4 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS
6.5 TermioBoe pacuiupeHne U cxaTue
6.6 Temmnepatypa. CBsizb Temmeparypbl €O CKOPOCTHIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprusi. CriocoObl H3MEHEHHUs] BHYTPEHHEH
' SHEPTHUU: TeIUIoNepeaada U COBEpIIeHNnEe pabOThI
6.8 Bunsl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS,
' U3IIy4eHUE




KonnuecTBO  TEIUIOTHL VYnaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
611 IInaBneHne U OTBEpAEBAHNE KPUCTAUNINYECKUX BEILIECTB.
' VY nenbHas TEmoTa MIaBICHUS
[TapooOpazoBanne ¥  KoHAeHcanus. Vcmapenue.
612 Kumnienne. YpaenpHas  Temora — mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphbl KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUSA
6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBa. Y 1eibHasl TEMNJI0Ta CrOPAHUS
[Tpunnuner  pabotel  TermmoBeix — aBuratenet  KIT/]
6.15 TEIUIOBOTrO ABurareis. TensoBble ABUTaTeNM W 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpPAHEHHUs U MPEBPALLEHUS SHEPIUH B TEIJIOBBIX
6.16
mporueccax
[TpakTrueckue pabOTHI:
OnmbITBl 1O OOHApY)KEHHIO  JCWCTBUS ~ CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS.
OnbITEl IO BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOU
COJIV WJIU caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, JKMJIKOCTEU U TBEPABIX TEJ.
617 Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIIA.

OnbITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHUSL.

[IpoBepka rumnoresbl JUHEWHOW 3aBUCHUMOCTH JJTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT
TEMIIEPaTypBbl.

Habntonenue n3MeHeHust BHyTpEHHEH SHepIruu Tena B
pe3yibTare Tervionepeaayd U padboThl BHEIIHUX CHIL.

Hccnenosanue SIBIIEHUS TermIooOMeHa npu




CMEILIUBAHUH XOJOAHON U TOPAYEH BOJIBI.

OnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYeCKUM
LHUAJTUHIPOM.

Onpenenenne ynenbHON TEIVIOEMKOCTH BELLIECTBA.

Hccnenoanue nporecca uCnapeHusl.

Onpenenenre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.

Omnpenenenue yaeabHON TEMJIOTHI TUIABICHUS JIbJIA.

Ouzuyeckue SBICHUA B MPUPOJAE: IOBEPXHOCTHOE
HATSOKCHHE W KANMWULIPHBIE SBICHUS B TIPHPOJE,
6.18 KpUCTAJUIBI B Mpupojie, uziydenre ColHIla, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

WHEs, CHera.

TexHudyeckne  yCTpOMCTBA:  KAaWUIAPBL, IIPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JAaTYUK TeMIepaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, MCHXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumoneiictBue 3apspbkeHHBIX Ten. 3akoH Kynona
7.2 (3aBUCHUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT

BEJIMYMHBI 3aPS/10B U PACCTOSHUS MEXTy TEJIaMU)

DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
7.3 nojs. [IpuHIUI Cyneprno3vuiMMu AIEKTPUUECKUX MOJeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anekTpudeckuil 3apsa. Crpoenue aroma. [IpoBogHMKY 1
JUBIEKTPUKHU
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

ONEeKTpUYECKUH  TOK.  YCJIOBHS  CYLIECTBOBaHMS
7.6
ANEKTPUYECKOr0 TOKA. MICTOYHMKM IOCTOSTHHOTO TOKA




Jencreus 3IEKTPUYECKOIO TOKa (Temosoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
KUIKOCTAX U ra3ax
. OnekTpuyeckas uenb. Cuina TOKa. DJNEKTPUYECKOE
. HaIpshKEHUe
79 ConpoTuBieHue MIPOBOJHHUKA. VY enbHOE
. CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa aJ1s1 yyacTKa Lenu
11 [locnenoBarenbHOE UM HapajjieIbHOE  COEIUHEHUE
' MIPOBOJIHUKOB
Paborta ®m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNEeKTpUYECKHE MMM W TMOTPEOUTENN 3ICKTPUICCKOMN
. sHepruu B ObITy. KopoTKoe 3aMbIkaHue
[TocTostHHBIE MarHuUTHL. B3anMoaeicTBHE IMOCTOSITHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe 1moNe 3eMiIM U €ro
' 3HA4YEHME JUIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 37EKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MarHMTHOIO IOJISI HA IMPOBOJHUK C TOKOM.
717 DneKkTpoABUraTellb MOCTOSHHOIO TOKa. Mcnomb3oBaHue
. AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX M Ha
TpPaHCIIOpPTE
OnbiTel  @apaged.  SIBieHHE  BIEKTPOMArHUTHOMN
7.18
nHaykuuu. IIpasumno Jlenna
DJIEKTPOTreHEPATOP. Cnioco0mI MOTyYEHUS
7.19 AJIEKTPUYECKON SHEPIruu. DJIEKTPOCTAHLIHH Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
[TpakTrueckue pabOTHI:
7.20 OnbITH O HAOMIONEHUIO 3JIEKTPU3ALMH TNl MHIYKIIMEH

U IIPU CONIPUKOCHOBEHUH.




UccnenoBanue neMCTBHUS DIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKY U AUDJICKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IECTH
MOCTOSIHHOTO TOKa.

N3mepenue u perynimpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha pPe3ucTope.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh
JJEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAU TOTIEPEYHOT0 CEUeHUS U MaTepHalia.
[IpoBepka mpaBuia CIOXEHHS HAOPSOKEHUW  TIpU
MIOCJIEIOBATEIbHOM ~ COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHIIBI TOKA IPH MapajLIEIbHOM
coeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PpPe3UucTop.
OnpeneneHne  MOIIHOCTM — 3JIEKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HalpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUSI MOCTOSIHHBIX MArHUTOB.
N3yueHne MarHuTHOIO MO MOCTOSIHHBIX MATHUTOB NPU
ux oOwveauHeHMH U pazaeneHun. lccnegoBanue
JNEUCTBUS JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJCICTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HAaNpaBJICHWs TOKa B KaTymke. M3ydeHue

HGﬁCTBHH MAriuMTHOIrO IoOJid Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue U A3Yy4YEHUE paboThI
AJIEKTPOJIBUTATES. Nsmepenne KIT
AJIEKTPOJBUTATEIILHON YCTaHOBKH. OnbIThHI o

HUCCICOOBAHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIHUU:




HUCCICIOBAHUC W3MEHEHMI 3Ha4YeHHUSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHUE
ABIIEHU B  arMmocdepe, DIJIEKTPUUECTBO  KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOoFOCoB,
POJIb MAarHuTHOIO MOJIA AJId KU3HU Ha 3GMJIG, IMOJIAPHOC

CHUAHUC

7.22

TexHHYeCKHE YCTPOMCTBA: BIEKTPOCKON, amIepMeETp,
BOJITMETP, PEOCTaT, CUYETYUK DJICKTPUUYECKON DHEPIUU,
AJIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOTPUOOPHI (pumeps), AIEKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUIATEIb

MOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O NBIKECHUSI
8.3 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE
HepaBHomepHoe NPAMOJIMHEHHOE JIBUKEHUE.
8.4 Cpennsis M MIHOBEHHas  CKOpPOCTb  Tejna  Ipu
8 HEpPaBHOMEPHOM JIBH>)KEHUH
g5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEITHOE
' JIBUKECHHE
8.6 CBoOogHoe magenne. OneITe! [ annnes
PaBHOMEpHOE ABUMKEHHE 1O OKpYy)HOCTU. llepuon u
8.7 yactora oOpamieHus. JIuHeliHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT Cynepno3UIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuia TpPEHUS CKOJIbXKEHHS, CHiIa
' TPEHUs MTOKOs1, APYTHUE BUABI TPEHUS
% 14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATOTEHHUS.
' Yckopenne cBOOOTHOTO MaCHUS
%15 JBwxenue  muaner  Bokpyr  Connma.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
%16 PaBHOoBecme  MarepuandbHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPIOro Tella C 3aKPEIUVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynec Tena. 3meHnenue umnyibca. IMmyabe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanuueckasi paboTa 1 MOLUTHOCTb
g2 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loreHunanbHas dSHeprus Tena, MOAHATOrO  Hal
. MOBEPXHOCTHIO 3eMJIU
8.24 [loTenumanpHas 3HEPIrUst CKATON MPYKUHBI
Kunernueckas sHeprus. Teopema O KHUHETHYECKOM
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[IpakTuyeckue paboOTHI:
OrnpezenieHne CpeTHEe CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHHUs Tela MPU PaBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH MYTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHON CKOPOCTH.

[lpoBepka TUNOTE3bI: €CIU TpPH PABHOYCKOPECHHOM




JIBUKEHUHM Oe3 HadyallbHOM CKOPOCTHU MYTH OTHOCSTCS
KaK psAJI HEUYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS
OT CuUJBl HOpPMalbHOro jaBieHus. OnpeneneHue
KoduimeHTa TpeHus CKoibkeHus. OnpeneneHue
KECTKOCTU TMpYyXKUHBL. OrnpeneneHue padOThl CHIIBI
TpEHUsT TpU PABHOMEPHOM JBWKEHHUM Tella 10
TOPU3OHTAILHON TOBEepXHOCTU. Ornpesesienne padoTh
CWJIBl  yOPYrocTM  MNpuU  HoagbEMe  rpy3a  C
UCIIOJIb30BAaHUEM  HEMOJBI)KHOTO U TOJBUKHOIO

OJIOKOB

dusnueckre SBICHUS B npupoac: NMpujirnBbl U OTJIMBBI,

8.28 nBvkeHrue maHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB
8.9 TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe apmxeHne. OCHOBHBIE XapaKTEPUCTHKI

> KoJie0aHui: Iepro/1, 4acToTa, aMIUIUTYy1a
97 MaremaTnueckui u MPY>KUHHBIN MAasITHUKH.
' [IpeBpamenue sHepruu npu KojaedaTeTbHOM ABHKCHUN
93 3aryxatomue KonebaHus. BolHyXIeHHBIE KoieOaHusl.
' Pe3onanc
Mexannyeckre BOiIHbL. CBOMCTBA MEXAHMYECKUX BOJIH.
94 [IpogonbHBIE W TIOMEpEYHbIE BONHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHus. MexaHnyeckue BOJHBI
B TBEPJOM TeJIE, CEICMUYECKUE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 NHuppa3Byk u yabTpa3Byk
[IpakTuueckue pabOTHI:
OnpeneneHue 4acToThl M Nepuojga  KojeOaHUit
9.7 MaTEeMaTUYeCKOro MAsITHUKA.

Onpenenenue 4acToThl M Nepuojga  KoieOaHUi

IIPY>XUHHOI'O MasgTHHUKA




HccnenoBanwe 3aBUCHUMOCTH TIepHOJa  KOJeOaHHI
IIOABCHICHHOTO K HHUTH I‘py38. OT JIMHBI HUTHU.
HccnenoBanue 3aBUCHMOCTH —T€pUOaa  KoJieOaHUH
IPYKUHHOIO MasTHHMKA OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuojia KoseOaHuii rpy3a,
INOABCIHICHHOI'O K HHUTH, OT MacCChl rpy3a n )KéCTKOCTI/I

npyXuHbL. MI3Mepenue yckopeHusi CBOOOIHOTO NaieHus

Ouznyeckue SBJICHHUS B MPUPOJE: BOCIPUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne yCTpPOMCTBA: 3XO0JOT, HCHOJIH30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG IT0JIC. SHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoja csera. CKOpocThb CBeTa.
' BonHoBBIE CBOMICTBA CBETa
10 [IpakTuueckue pabOTHI:
10.4 W3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Ouznyeckue SBJICHUS B MpuUpoje: OHoIOoruvecKoe
10.5 JeicTBue BUJIUMOTO, yIbTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3JIYYEHUI
10.6 TexHuueckue YCTpOMCTBA: KCMOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTouHMKH cBeTa
11.2 [IpsamosiuHETHOE pacIpOCTPAaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUs
. cBeTa
114 [Ipenomnenne cBera. 3aKOH NPEJIOMJIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 JInnza. Xop jrydeii B JIMH3E




Ontrueckas cucrema QoToarnmapara, MHKPOCKONA M

11.6
TeJIeCKOoIa
{17 I'maz xkak onrudeckas cucrema. biau3opykocts H
' JAIIbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criekTp. OnbiTel HeloTOHA.
' CnoxeHue cnekTpaibHbIX 1BETOB. /lucnepcus cera
[IpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJIa  OTpPaKeHUSA
CBETOBOTO JIy4a OT yIJIa MaJCHHUS.
W3ydeHre xapaKTepuCTUK U300paKeHUs MperMera B
IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIyla MPEIOMIICHUS
CBETOBOT'O Jiyuya OT yrjla MaJeHUs Ha TPAaHULE «BO3AYyX —
11.9 CTEKJIIO».
[Tonmyuyenne n300pakeHUI ¢ TOMOILBIO COOUpAOIIEeH
JIMH3BL.
Omnpenenenne HOKYCHOTO PAaCCTOSHUS U ONTUYECKOM
CHJIBI COOMPAFOIIICH JTNH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHIPHUSTHIO IIBETa MPEAMETOB MPU HX
HAOJI0ICHUU Yepe3 IIBETOBBIC (QUITBTPHI
®dusnyeckue sBIeHUs B npupone: 3armeHus CoiHua u
11.10 JlyHbI, 1IBE€TA TEJ, ONTUYECKHE SBICHHS B arMmocdepe
(BeT HEOa, pedpakius, pamxyra, MUPax)
T TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOII,
' doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBEBGIE ABJIEHUA
11 Onwitel Pezepdopna m muiaHetapHas MOJENTb aToMma.
' Mognens atoma bopa
HcnyckaHnue W TNOIVIONIEHWE CBETa aTOMOM. KBaHTBHLI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PamnoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3JIydeHUs
124 Crtpoenne aromHoro sanapa. HykioHHas Mopenb

aTOMHOTrO sapa. M3oromnsl




PagnoaktuBHbie mpeBpanienus. Ilepuon mosypacnana

12.5
ATOMHBIX sIJIEP
106 Snepuble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOTO YHUCEII
12.7 DHeprus CBI3U aTOMHBIX sA7iep. CBsA3b MACChl U SHEPTUH
128 Peakiuu cunTesa u nenenus saep. ICTOYHUKY SHEPrUU
' Connua u 3BE37
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIy4€HHI Ha )KUBBIE OPTaHNU3MBI
[IpakTuyeckue paboOTHI:
HabnroneHne CIUIOMIHBIX M JUHEHYATBIX CIHEKTPOB
1210 U3IIy4CHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTOorpadusim).
W3mepenue paaroakTuBHOro hoHa
®u3nyeckue SBICHUS B TPUPOJAC: ECTECTBEHHBIN
paauoaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 palMOaKTUBHOE U3JIYYEHHUE TMPUPOJIHBIX MHHEPAIIOB,
JEHCTBUE PAaJUOAKTUBHBIX MH3JIIYYCHUH Ha OPraHu3M
YeJloBeKa
112 TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHJUBUIyaJIbHBIA JO3UMETP, KaMmepa Buinbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3HU
Y II03HABa€MOCTH SIBICHMHW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieli poau (UMK B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHMK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpaA, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
¢bu3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU Kak
crocobe CyIecTBOBaHUs MaTepPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUI HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3InyaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKOe SBICHHUE;
YMEHHUE pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXalollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Bnanenue ocHOBaMM MOHSTHIHOIO ammapara M CHUMBOJHUYECKOTO
si3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJIsl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaHBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Ys (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bragenne OCHOBaMH METOAOB HAay4yHOTO TIO3HAHUS C Yy4ETOM
coOJIIO/IeHHsI TIPaBUI O€30MacHOr0 TpyJa: HaONoJeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTrO Habopa 00OpYIOBaHMS MO MHCTPYKIUHU, OMHUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (POPMYIHPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
9KCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIIMYMHBI W AHAJIM3UPOBATL IMMOJYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECJIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO  COOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTH HUCCIICAOBAHUC 10 HHCTPYKINHU, NpeaACTaBJIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOIUL U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICa0BaHUA

[TonumManue  XapakTepHBIX  CBOMCTB  (DU3WUYECKUX  MOJENeH
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JKHJAKOCTEH M TBEPIBIX Tel, IJIAaHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYyJbl, CBS3bIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTHU, 3allUCbIBATH KPATKOC YCJIOBHUC 3a/a4iu,
BBISIBIISITh  HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI W (HOPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé peIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JTAHHBIC,
NPOBOJUTHh PACYETHl W OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaYeHUs (PU3MUYECKOW BEIMYUHBI; YMEHHUE OINPENENATh Pa3MepHOCTh

bu3nyecKoil BETNYNHBI, OTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu3OBaTh NPHUHLUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCIJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SBJICHUH M HEoOXoauMmble (QuU3MUECcKue




3aKOHOMEPHOCTH

10

YMeHHe UCHoJibh30BaTh 3HAaHUS O (PU3WUECKUX SBICHHAX B
NOBCEAHEBHOM KM3HM Uil oOecreyeHHs O€30HacHOCTH  NPH
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEICHUSI B OKpYXKalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHMH (PU3UKH U TEXHOJIOTHH

AJI palqiuOHAJIBHOTO ITPUPOJA0IIOJIB30BAHNA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAILIU
(GU3UUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBITOJIHEHUH YYEOHBIX 33/JaHUIl HAyYHO-TIOMYJAPHYIO JUTEPaTypy
(bu3NYECKOro CoNep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIylO; YMEHHE
co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. CuctemMa  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHuE. CpenHas ckopoctb. Dopmyna mis

1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
L3 x(0)=x,+vt
['padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
NepeMEeIeHNs, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHT
3aBHUCHUMOCTh KOOpJIMHATHl Tejla OT BPEMEHM B Cily4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKCHUS:
Sx(O) =V, ¥+ ay * %
@opMynbl UISI TPOCKIIUU TEPEMEUICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 5,\-(T)=Uo,\-'f+ax'r7-
U.\'(r) =Upy T4, 1,
a,(f)=canst,
vh,: - Un: =2a.s,
['paduku 3aBUCHUMOCTH OT BPEMEHM MJisi MPOCKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TIPOEKIUU TEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
IPSIMOJIMHEIHOM JABUKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MAJCHHE Tela IO
1.5 BEpPTUKANU (JIBWKEHUE Teja BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH ISl TPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH W KOOPAWHATHI MPH CBOOOJHOM TAJEHWU Teja TI0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHs Tella MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna [Jid BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH U HEPHOL

oOparreHus:
27mR
=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampapiieHne II€HTPOCTPEMUTEIBHOTO

yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = v
“" R
®opmyna, cBA3BIBAIOLIAS IEPUO/ U YACTOTY OOpAICHUS:
V= !
T
Macca. [InotHoCTh BemecTBa. @opmyra sl BBIYUCIEHUS IJIOTHOCTH:
_m
1.7 14
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TENA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 F2—>1=_F1—>2
12 TpeHne nokos U TpeHUe CKOJIbXeHU. DPopMyna A BBIYMCICHUS MOAYIIS CUIIBI

TPCHUS CKOJILXKCHUA:




1.13

Hedbopmarus tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

Bcemupnoe Tsarorenue. 3aKk0H BCEMUPHOTO TSITOTCHUS:

My - M,
F=G.-—L1L_2
'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TIaJCHUSI.
dopmyria a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
JBmxenue minanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Wmnynbe Tena — BekTopHast (pusnyeckasi BeIMUMHA.
p=mo

Nmnynbc cuctemsl Ten. M3menenne umnysnbca. IMIynbe Cuiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTSI 3aMKHYTON CHCTEMBI TEJ:
D=myU, +1m,0, =const

PeaxkTuBHOE nBUXKEHHNE

1.17

Mexanuueckast paborta. @opmyna asisi BBIMUCICHHUS paOOThI CUIIBL:

A=Fscoso

Mexannueckass MOITHOCTE:

1.18

Kunernueckas u MNOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUM:
2
nw
Be=

Teopema o0 kuHeTHUYECKOM 3HEPTUK. DopMyra sl BBIYMCIECHUS TOTEHIUATBHON




OHCPIruu T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,= mgh

MexaHuyeckasi SHEpPrus:

E=E.+E ?

1.19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. Popmyna Jjisl 3aKOHA COXPAaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBHUE CUJI TpEHUA: £ = const.
[IpeBpailieHne MEXaHUYECKOM SHEPTUU NPU HATMYUH CUIIbI TPEHUS.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.

Prruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20 <
[MoxBwxHbIH 1 HenmoABKHBIN 010ku. KIT/] mpocThIX MEXaHU3MOB,
n= Anone.sxax
‘42113‘195383
JlaBiienue TBEpIOTO TENA.
®opmyra 17151 BBIYUCIICHUS IaBJICHUS TBEPIOTO Tena:
F
pP= 5

191 JlaBneHue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
dopmyiia 114 BBIYUCICHUS JTaBIICHUSI BHYTPHU KUJIKOCTH:
P=pgh+Dgy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKUBAIOIIECH CHUJIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTb UJIHU T'a3:

1.23

Fqu. =pgVv

Ycnopue miapanus Tena. [lnaBanue CYZAO0B U BO3AYyXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEpPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJI KOJICOAHUI:

V==

T

1.25

Marematnueckuil ¥ TNpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JBHXXCHHUU

1.26

3aryxatomue kojaebanus. BeiHyknenHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIIECPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

r=v-T

1.28

3ByK. I'poMKOCTh M BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TI'DaHULIE

IByX cpell. IH(ppa3ByK U ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEIOBOM CHIIBI, KECTKOCTH
NPYXKUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHENW CKOPOCTH JIBMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka Npu JBI)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
KOJICOAHUH TPY)KUHHOTO MasiTHUKA,; MOMEHTA CHJIBI, ICMCTBYIOIIEr0 Ha phlyar;
paboThl CHIJIBI YNPYroCTH HpHU MOABEME Ipy3a C IOMOIIbIO HEMOIABUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABEME TPYy3a € MOMOLIBIO MOABHKHOTO
6J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIBI OT 00BEMa MOTPYKEHHOM
YaCcTH TeJIa U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHUIIBI
OT MAacChbl Te€Ja; CUJIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYIOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrjia HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBL;
HCCJIEJOBAaHUE HE3aBHUCHUMOCTH IEpHoJia KoJieOaHUl HUTSHOTO MasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDuzuueckue s61eHUA 6 npupoode: TIPUMEPHl JBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeynon CHUCTCMBI,




pPEaKTUBHOE IBUKCHUE JKMBBIX OPraHU3MOB, pPblYard B TEJE YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCIpPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIMUIIHUKH, PAKCThI, pbIyar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IINIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecss COCYAbl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPA3BYKa B OBITY 1 TEXHUKE

2 TEIIJIOBBIE ABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETUUYECKOM  TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, )KUAKOTO M ra3000pa3HOT0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

57 JBmwxenune yactui] BemecTBa. CBA3b CKOPOCTHM JBHXKEHMS YacTHI[ C

' Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermnmoBoe paBHOBECUE

26 Buytpennsst sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPIUU

2.7 Buael Temonepenaydn: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYCHUE
HarpeBanue wu oxnaxnenue ten. KomumuecTBo  TemnoTel. Y jaenbHas
TEMIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpoOLEccax. YPaBHEHUE TEIJIOBOIO
OajaHca:

2.9

O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 WUCTIApeHUsI W KOHJAeHcauuu. KumeHue IKUAKOCTU. VYAenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxxnocts Bo3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH JHEpPruu npu

IJIaBJICHUU U KPpUCTAJUIU3AlUN. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y,Z[GJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Tpunnuns! pabots! TemoBbix apuratencit. KI1/1 reruoBoro apuratens

2.15

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEINTOEMKOCTH METAJUNIMYECKOr0 LMJIMHJPA; KOJIMYECTBA
TEIUIOTHI, TOJIYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThiM LWIMHAPOM, ITOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJICHUs Jbpfa. MccnenoBaHWe M3MEHEHHS TEMIIEPATYpPbl  BOABI  MPHU
PA3MUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BObI; IpoIiecca HCrapeHust

2.16

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIICHUS B NPUPOJE, KpPUCTAJUIBl B Npupoje, usnydeHue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Ten. /[Ba BUa 31eKTPUUYECKUX 3apsia0B

32

B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKOH COXpaHCHUs IIEKTPUIECKOTO 3apsiia

3.4

Onektpuyeckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro moiisd. Ilpunnmn

CYMEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [IpOBOTHUKN U AUDIEKTPUKHU

3.6

[TocTosiHHBIN 37eKTpUYecKHil TOK. JleicTBHs 3iiekTpuyeckoro Toka. Cua Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACITFHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOIHUKOB:

I.=1,; U=U +U,: R=R +R,
1 2 1 2 1 2
3.9 [TapannenbHOE coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=Usl=1+L;R==.

CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u MmoutHOCTH 31eKTprUeckoro Toka. A = Ult, P = Ul

3.10
3akoH [[xoyins — Jlenna:

3.11 2

. Q = I . R . {

312 OnbiT Dpcrena. MarHuTHOE IMOJi€ TPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW MHIYKIITHH

313 MarautHOoe T1I0JIE TIOCTOSHHOrO MarHmTa. B3amMmomelcTBHE NOCTOSHHBIX
MarHuToB

3.14 JleficTBHE€ MarHUTHOTO I10JISI HAa IPOBOJHUK C TOKOM

3.15 OnbiTel Papajnes. SABneHue 35eKTpoMariuTHOW uHAYKIMU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
W3mepeHnue  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.

3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsbl, JaMIo4Ka), OT HAIpPsOKEHUST Ha KOHI[aX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBJIEHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiTu, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3eMIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPUUECKOW  DHEPIUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb ITOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKana 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOe pacipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Jucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsI
Ipakxmuueckue pabomul
N3mepeHne onTHYeCKOW CHIIBI COOMPAFOIICH JTMH3BI; (POKYCHOTO PacCTOSHHS
coOuparonield TMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMEeTa U U300pakeHus,
326 KOTI'Jla IpeIMeT paclojio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeJoMIICHHS CTEKIIa.
' HccnenoBanne cBOHCTBa M300paKeHUS, IMOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI, U3MEHEHUsI (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHS CBETOBOIO Jydya OT YIJla MaJeHUs Ha I'paHuLe
«BO3J1yX — CTEKIIO»
327 Qusuueckue aenenus 6 npupode: 3arMmenuss Connua u JlyHbl, 1Beta Te,
' ONTHYECKHE SBJIECHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peaknuu anbda-u Oera-

pacnazia




4.2 OmnbiTer Pe3epdopna o paccesauto anbba-yactuil. [manerapHas Moaenb atoma

4.3 CocrtaB aroMHOTrO0 sifjpa. M3oTormsl

4.4 [lepuon monypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIA pPAaTUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4H, pPaIHMOaKTUBHOE W3IIyYEHHE IIPUPOAHBIX MUHEPAIOB,
NeiicTBUE paOAKTUBHBIX U3JIyU€HUN HA OPTaHU3M YelIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKON, UHANBUIYATbHBIA TO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Yueonukn u3 PenepaabHoro nepeuns (PILY):

®dusuka. 7 kiacc: yueOHuK B 2-x vactax / A.B. Il€peimkun, A.U. UBanoB. —
M.: AO «IlIpocerienue.

®dusuka. 8 kiacc: yueOHuk B 2-x yactsax / A.B. Il€peimkun, A.U. UBanoB. —
M.: AO «IIpocerieHue.

®dusuka. 9 kmacc: yueOnuk / A.B. [léppimkun, AWM. MBanoB. — M.: AO
«IIpocsenienuer.

COopHUKH 32124 M IPAKTUKYMBI:

Coopuuk 3amau mo Qusuke: 7-9 wmaccel / A.B. [épemmkua. — M.: AO
«IIpocsemieHuey.

Terpagu nns mabopaTopHblx padoT mo duzuke i1 7, 8, 9 kimaccoB (k
yueOHuKaM noj pef. [1€primkuna).

METOANUYECKHUE MATEPHUAJIBI JIJIsd YUUTEJIA

HopmaTuBHbie ¥ IVIAHUPYIOIME MATEPUAJIBI:

denepanpHas paboyasi mporpaMMa OCHOBHOTO 00IIero o0pa3oBaHus 1Mo GU3NKe
(0a30BbIi1 YpOBEHB).

[Toypounsie pa3pabotku no ¢usuke: 7, 8, 9 kmaccel / B.A. BoakoB. — M.:
BAKO.

Metoanyeckue nocoous:

Mertoanueckoe nocodue k yueOHukam A.B. Il€peimkuna, AWM. NBanosa: 7-9
kiaccel / H.B. ®unonosud. — M.: [IpocBenienue.
KonTtpoJsabHo-u3mMeputesbHbie MaTepuanbl (KUM):

CamocrosiTenbHble U KOHTPOJbHBIE paboThl mo ¢usuke: 7-9 knaccel / A.E.
Maposn, E.A. Mapon. — M.: [Ipocaernienue.

KonTtpoasHo-uzmepurenbabie MaTepuaisl. Gusuka: 7, 8, 9 knaccer / Coct. H.W.
3opun. — M.: BAKO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HHTEPHET

OduumnanbHbie rocy1apcTBeHHbIE MJIATHOPMBbI:

bu6moreka [JOK ®I'MC «Mos mikoyiay — WHTEPAKTUBHBIC YPOKH, TECThI U
CUMYJIALMY 110 (uszuke, BepuduinpoBanusie Munnpocseuenus PO.
Poccuiickast snexktponHas 1ikona (POII) — moiaHBI Kypc BHIAECOYPOKOB U
TPEHUPOBOYHBIX 33JlaHUM 1O PU3MKe A1 7—9 KIaccoB.

NHTepakTUBHBIC MO M BUPTYaJbHbIE JIA00OPATOPUM:




Buptyanpasie  mabopatopun  PI'UC ~ «Most  mkomay —  1udpoBbie
nabopatopHble pabOThI [0 MEXAHUKE, TEPMOJAUHAMUKE U JIIEKTPUUECTBY.

PhET Interactive Simulations — HarJsggHbIE WHTEPAKTUBHBIE MOJEIU
(bu3nUeCKUX SIBICHUM.

KonTpoJb 3Hanuii u noaroroska k 'MA:

denepanbHbIi HHCTUTYT Teaarorudecknx uaMepenuit (GUIN) — OTKpHITHIMA
0ank 3amanuii OI'D o gusuke a5 NIpOBENEHUsS] TEMATUYECKOTO0 KOHTPOJIS B 9
KJ1acce.

O6pazoBarenbHbil pecype  «AKmaccy — 0aza OHJIAHH-TPEHAXKEPOB H
MIPOBEPOYHBIX PabOT 10 (HPU3MKE.
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