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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (penepanbHOU pabouel MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenomaBanust yue6Horo npenmera «Ou3nkay.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOyYalOIMXCSI M OpraHu3aluio HU3y4eHUs
GbU3NKN Ha NEITEIHHOCTHOW OCHOBE. B mporpamMme mo (u3HMKE yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIEro 00pa3oBaHusl.

[Iporpamma no ¢u3ukKe ycTaHABIMBAET paclpeeieHne yueOHOro Mmarepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIuXCsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C LEIbI0 OKa3aHHS METOJUYECKOU
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusurka SBIAETCA CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SIBJICHUW, W3y4YaeMbIX XUMHEH, Ouoyiorued, acTpoHOMUEeW U (HU3NUECKOU
reorpadueli, BHOCHUT BKJaJd B E€CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
PEeNOoCTaBIsieT HamOoJee SCHbIE O00pas3lbl MPUMEHEHHUS HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CIIOC00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUA B CTPYKType OOIIero
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
UHTEpECca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEANoOJaraeT OBJIAJICHUE
CIIEYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOT'O UCCJIEA0BaHUS,

e UHTEPIOPETHPOBATH  JIaHHBIE U  HCIOJB30BaTh  HAyYHBIE
JI0KA3aTeNbCTBA VISl IOJyYEeHUS BBIBOJIOB.

[lenn wusyueHus (PuU3MKK HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B KoHienmuu mnpenoaaBaHus ydyeOHoro mnpeamera «®Duszuka» B
oOpasoBarenbHbIX oOpraHusanusax Poccuiickoit ®Deaepanuu, peaU3yrOIINX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKACHHOW pElICHUEM



Konnernn MunncrepctBa npocemienus: Poccuiickoit @eneparuu (IpoToKoa OT 3
nexadps 2019 r. Ne [TK4BH).
Heaun uzyyenus Gpusnuku:

IPUOOPETCHUE HWHTEpPeca W CTPEMIICHHS OOYYalolmuXcs K HaydHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBIICHHSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HUKHU;
dbopMHupoBaHUE TIPEACTABICHUN O PO (DU3UKH [JISI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
po(ecCHOHATBLHON ACATEIBHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, MOATOTOBKA K
TanbHEHIIEeMy 00YYEHHUIO B 3TOM HalPaBJICHHH.

JIoCTHKeHHE 3TUX IIeNield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01iero oopazoBaHus 00eCIeYNBACTCS PEIICHUEM CIICTYIONTUX 3a/1aY:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHUM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUN ONMMCHIBATH U OOBACHATH (DU3UUECKUE SIBJICHUS C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUs] TMPOCTEUINUX pacyETHBIX 3adad C
UCIIOJIb30BaHUEM buznuecKkux MojIeTeH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUW HAOJIOMAATh MPUPOIHBIC SBICHHS W BBITIOJHSTH OMBITHI,
JabopaTopHble  pabOTBl H  DKCIICPUMEHTAJIbHBIC HCCIICIOBAHHUS C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpMaALUEH (PU3UIECKOTO COJEpKaHUs,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKU, aHATH3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITIH;

3HAKOMCTBO €O chepaMu podheCCHOHATILHON JAeATEIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKECHUSX (PU3UICCKON HAYKH.

Ha uzyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOULIETO
oOpa3oBanus orBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henemio), B 8
Ki1acce — 68 wacoB (2 vaca B Heneno), B 9 kiacce — 102 yvaca (3 vaca B Hesiedio).

[Ipennaraemsplii B mporpamMMe mo (Gpu3ukKe mepedeHsb J1abopaToOpHBIX pPadoT H
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, yUUTEINb JIeJaeT BRIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CUCKa 3KCIEPUMEHTAIBHBIX 3aJaHuil, NpeIIaraéMblx B paMKax
OCHOBHOT'0 rOCYJapCTBEHHOT'0 3K3aMeHa Mo (pU3HKe.



COILEPKAHUE OBYUEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAOIIEro Mupa.

®usuka — Hayka O npupoze. SBinenHus npupoapl. Ousznueckue SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbBL. M3MmepeHue Quanyeckux BelWYUH. Du3nuecKue
npubopsl. [Torpemuocts n3mepenuii. MexxayHapoHasi cicTeMa eIMHHII.

Kakx ¢usuka wu Jgpyrue ecTECTBEHHbIE HAyKd H3y4YalOT MPHUPOY.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHWA: HAOJIOJEHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaeMoro siBieHust. Onucanue PU3NIeCKUX SBJICHUHN C TTOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIC, JJEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUSL.
2. @uznueckue NpuOOPHI U MPOIETYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue LEHbI AeEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.
HN3mepenue paccTossHui.

N3mepenune 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenne pa3MepoB MajbIX TeIl.
N3mepenue temreparypbl OpU IMOMOIIHA KUIAKOCTHOTO TEPMOMETpPA M
JaTYAKaA TEMIIEPATYPHI.
6. IlpoBeneHue ucciienoBaHus IO IMPOBEPKE THIOTE3bI: JAJIBHOCTH IIOJIETA
mapuka, MymeHHOTr0 FOpU30HTAILHO, TeM OOoJibllle, 4YeM OOJIbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayasibHble CBEIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNb, WX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmkenne yactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHUS YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, nuddysus. BzammonelcTBue dacTuil
BEILIECTBA: IIPUTSXKEHNUE U OTTAIIKWUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTauIM4eckux) Tel. B3auMoCBsI3b MEXy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpavuu.

1. HaGmroneHue OpOyHOBCKOTO JABMKCHHUS.
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2. HaGmonenue nuddysuu.
3. HaOmronenune  sBiieHWH,  OOBACHSIONIMXCS ~ NPUTSKEHUEM  WJIU
OTTAJIKUBAaHUEM YACTHUII BEUIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHUEM

dotorpaduii).

2. OmbITHI O HAOMIOACHUIO TEIJIOBOTO PACIITUPEHHUSI Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuskeHne U B3auMo/ielicTBHE TeJl.

Mexanuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsii CKOpPOCTh NMPU HEPABHOMEPHOM JBHXKEHHUHU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SIBneHue wWHepIMU. 3aKOH MHEpUMH. B3anmonaeilcTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[TnotHoCcTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJd B €IWHULE
00BbéMa BelecTBa.

Cuita Kak xapakTepucTuka B3aumozencTBus Ten. Cuila ynpyroctTd M 3aKOH
I'yka. 3mepenune cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHHS U CHJIA
TskecTH. Chlla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIPABJIEHHBIX O OJHOW IpsMoM. PaBHonelcTBytomas cuil. CHila TpeHUs.
TpeHue CKoJbKEeHUs U TpeHUE NMOKosA. TpeHue B MpUpoje U TEXHUKE.

Hemoncmpayuu.

Halnronenue MmexaHM4eckoro ABM>KEHUS Tela.

N3mepenne cKopoCcTy MPSMOJIUHEMHOTO ABUYKEHHUS.

Habnronenue siBneHus MHEpLUU.

HaGnronenne n3aMeHeHusi CKOPOCTH TIPH B3aUMOJICHCTBUM TeE.

CpaBHeHHE Macc MO B3aUMOJIECTBUIO TEI.

CrioxeHune CHil, HallpaBJICHHBIX 110 OJHOU MPSAMOW.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapyKa B XKUIKOCTHU,
MOJEJH JIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHune cpeaHEl CKOPOCTH CKOJbXKEHHUS OpycKa WM IIapuKa o
HAKJIOHHOM TIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPJOTO Tea.
OmBITB, AEMOHCTPUPYIOIINE 3aBHCHUMOCTH paCTsHKEHUS (1aedhopMarivm)
MPY>KUHBI OT IPUIOKEHHOMN CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
BECA TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.
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HaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTBh JaBJEHUS raza orT o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Tasamu. 3akoH Ilackama. IIHeBMarmueckue
MallIUHbI. 3aBUCUMOCTbh JaBJEHMS >KMJIKOCTH OT INyOuHBI. ['mapocrarnueckuit
napanokc. Coobmaromuecs cocyabl. [ napaBinyeckue MexaHU3MBbl.

AtMocdepa 3emunn u atMocepHoe naBieHue. [IpuuuHBI CcyliecTBOBaHUS
BO3MyIIHON 000mouku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(HEPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 115 U3MEpEHHs aTMOCPEPHOTO TaBICHUS.

JlelicTBHE )KUAKOCTH M ra3a Ha MOTPyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

JHemoncmpayuu.

© o~ w D

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPaTyphI.

[Iepenaua naBiueHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs: CoCy/ibl.

I'mppasnuuecknii nmpecc.

[IposiBneHune neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOM JKUJIKOCTH.
VYcnoBue miaBaHus TEJ: MJIABAaHUE WIM MOTPYKEHUE T B 3aBUCUMOCTHU
OT COOTHONIIEHUS IUIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE 0T 00bEMa NOrpyKEHHOM B
YKHAJIKOCTh YaCTH Tea.

OnpeneneHue  BBITATIKUBAIONIEH  CUJIbI, JICUCTBYIOIIEW Ha  Telo,
IIOrPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH Ha TEJIO0
B JKMJIKOCTH, OT MaccChl Tela.

OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JECUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUAJIKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KoncTpynpoBanne apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKH U
OIIPENICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrus.

Mexanudeckast pabora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [lpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTMueckas U IOTEHIMAJbHAs DSHEPIHUs.
[IpeBpaiienrie 0AHOTO BUAA MEXaHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPTUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOThl CUIBI TPEHUSI MPU PABHOMEPHOM JBHIKEHUU Tela

110 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yCcloOBUM paBHOBECHS phlyara.
3. Nsmepenue KII/] HaKTOHHOW MIOCKOCTH.

4. W3yyeHune 3aK0Ha COXpPAaHEHUSI MEXAHUUECKOW SHEPTHM.
8 KIIACC

Pa3znesn 6. TerioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINbIThI, MOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mopnenu TBEPHOTO, XHUAKOTO U Ta3000pa3HOrO0 COCTOSHUM BeLIECTBa.
Kpucranmnmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJEKYJIAPHO-KMHETUYECKOW TEOPHH.
CmauuBaHKe U KalmWUISpHBIE siBJICHHS. TEroBoe paclliupeHnue U CKaThe.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpennsis sHeprusa. CnocoObl H3MEHEHHS BHYTPEHHEW SHEpPruu:
Terionepeaaya u COBEpIUICHUE paboTHI. Bunst TeIUIoNepe ayu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KomuuectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BELIECTBA. [€IJIOOOMEH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpACBAHHE KPUCTAUIMUYECKUX BEUIECTB. YJeibHas TEIUIOTa IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnpenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpAaTyphl KHUIEHUS OT aTMOChEepHOro
JABJICHUA.

BnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunnmner pabotel TermoBbiX aBurarenei KIIJ[ TemmoBoro aurarens.
TeruioBble IBUraTENId U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS PHEPTUH B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGnrogeHnue 6pOyHOBCKOTO JIBMKCHHUSI.
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Habnronenune nuddysumn.

HaOntonenue siBieHU CMaYyMBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaGnronenue TemioBoro pacimmpeHus Tedl.

N3menenue namieHus ra3za Mpu U3MEHEHHH O0bEMA W HArpeBaHUU WIH
OXJIQXKICHUH.

[IpaBuiia u3MepeHus: TEMIEPATYPhI.

Bunae! Teronepenaun.

OxJtaxkaeHue pyu COBEPIIICHUU pabOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habnronenue xumneHus.

. HabmroeHne mocTosHCTBA TEMIIEPATyPhl MPU TIIABJICHUH.
13.

Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel MO HAOIIOICHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBiIeHUs BO3IyXa B Oa/VIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHUS.

IIpoBepka rumoTe3bl JIMHEHHON 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

Habnronenne wu3MeHEHHsT BHYTpPEHHEH DSHEpruM Tejla B pe3ysbTare
Teryionepeaadyu U padboThl BHEUTHUX CHII.

UccnenoBanue siBiIeHUS TEIOOOMEHA TMPU CMEIIMBAHUU XOJIOTHON H
ropst4e BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TeII000MEHE C HArpEeThIM METAJUTUYECKUM LIUJIUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mpouecca UCIapeHUsL.

Ornpenenenrue OTHOCUTEIBLHOM BIIa)KHOCTH BO3AyXa.

OnpeneneHue yaeabHOM TEMIOTHI IIaBICHUS JIbIA.

Paszges 7. DinekTpudecKkue ¥ MarHUTHbIE SIBJICHHS.

Onextpuszanys Tena. JlBa poma JIJIEKTPUYECKHMX 3apsnoB. B3aumonencrsue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIAMH).

Onexrpuyeckoe mnose. Hanpsok€HHOCTE anexTtpudeckoro mons. IIpuHiun
CYNEPIIO3ULINU SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsll.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsi/a.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hctounuku mocTosSsHHOrO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIoBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUECKOE  HAIMPSHKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHBIICHHME BemiecTBa. 3akoH Oma
s ydactka uenu. llocienoBarenbHOE W MapalIEIbHOE  COEAMHEHUE
IIPOBOJHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUUECKOro ToOKa. 3akoH Jxoyns—JleHua.
DneKTpuUecKre ey U MOTpeOuTeNn 3eKTpruIeckoi suepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[locrosiHHBIE ~ MarHuThl.  B3auMopaeicTBHE  MOCTOSHHBIX  MarHUTOB.
MaruuTtHoe none. MarHuTHOE 1osie 3eMJIM U €ro 3HAa4eHUe JJIs )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarautHoe moJie  JIEKTpUYeCcKoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb IOCTOSSHHOTO TOKa. lCronb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SIBneHne dneKTpOMarHuTHOW HHAYKIuU. [IpaBuio Jlenna.
DIeKTporeHepaTop. CrocoObl  MOMy4YeHUsT  DJIEKTPUYECKOHM  SHEPIHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poaa 3JIEKTPUYECKUX 3apsIOB U B3AMMOJACUCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
OnekTpocTaTuyecKasi UHAYKIUS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH U TUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKM MOCTOSSHHOTO TOKA.
JIeCTBHS AIEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KUJIKOCTH.
. ["'a30BbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peoctar u Mara3uH cOnpoOTUBIECHUN.
. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3eIEHUs IMOJOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.

OmneIT Opcrena.

MarsuTHoOE 1oj€e ToKa. DJIEKTPOMAarHurT.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

OnbiTel @apajes.

3aBUCUMOCTb HAIIPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

DIIEKTPOTre€HEePaTOpP NOCTOSHHOTO TOKA.

Jlabopamophuie pabomul u onvimol.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.

OmpITel O HAONIOACHHWIO DJEKTPU3ANMKM TEI WHAYKIUECH W Tpu
CONPUKOCHOBEHUH.

UccnenoBanne AeHCTBUS DIEKTPUYECKOTO TMOJS Ha TMPOBOAHUKUA H
JTUAJIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
N3Mepenue u peryinpoBaHue CUIIbI TOKA.

N3MepeHue u peryinpoBaHUE HAMPSKEHHUS.

NccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO 4epe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJWHBI, IUIOLIAAU IONEPEYHOTO
CEYEHHs U MaTepuaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSHXKEHUA TpU  TMOCIEI0BATEIHLHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia AJis CUJIbl TOKa MPU NapaUIeTbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUIYECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.
OnpeneneHrne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucrope.

UccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YEpe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHUTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB TIPU WX
00bEIMHEHUU U Pa3J/ICJICHUH.

UccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.



17. OObITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aUMOJCHCTBUS
KATyIIKK C TOKOM M MarHhTa OT CHJIbl TOKA W HAIpaBJICHUS TOKa B
KaTyIIKE.

18. I3yueHue AeCTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenue KII/I 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBJIEHUSA SJIEKTPOMAarHUTHOW WHIYKIIMH:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS W HAIPaBJICHUS HHIYKIMOHHOTO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JaBwKeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHENHHOE
nBrxeHue. HepaBHoMepHOe npsiMonuHENHOE ABHKeHUE. CpenHsIs U MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHHOe aBmkeHue. (CBoOoaHOE
nageHue. OnsITel ['anumes.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrtora oOpaieHus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroToHa. Bropoi 3akon Herorona. Tpernii 3akoH HeroToHa.
[IpyHIMT Cynepno3uLUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO
nageHus. JlBmwxkenue rutaner Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3Menenne mMmiynbsca. Mmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpPruu U paboThl. [loTeHInanbHas SHEprus Tea, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIuH.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHMYECKOro JBUKEHHUS Tela OTHOCUTENIBHO PAa3HbIX Tel

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

CpaBHeHHME TyTel W TPAEKTOPUM JBH)KEHHUS OJHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS MTPSMOJIMHEMHOTO IBUYKEHHS.
Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABMKeHUS Tesa 1Mo OKPYKHOCTH.

Habnronenue MexaHM4ecKuX sIBICHUM, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHUU
OTHOCUTEJILHO KaOMHETa (PU3HKH.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tela U JCHCTBYIOIIEH Ha HETO
CHUJIBI.

Habnronenue paBeHCTBa CUIT PY B3aUMOJIEUCTBUM TEIL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[Iepenaua ummyJsibca Ipy B3aMMOJEHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa TP a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIUH MTPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBHXKEHUU TeJa MO ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomuel u onvimol.

1.

KoHcTpynpoBaHre TpakTa Uil pa3roHa M JAJbHEWMIIEr0 paBHOMEPHOIO
JIBYKEHUS [IapUKa I TETIEKKU.

Omnpenenenue cpenHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa 110 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHrne yCKOpeHHUs Tela NpPH PaBHOYCKOPEHHOM JBMXKEHHH IIO
HaKJIOHHOM IUIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrumoTe3bl: €cClid NpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIME MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P huiiieHTa TPEHUS CKOJIbKECHUSI.

Onpenenenre KECTKOCTU IPYKUHBI.

Onpenenenue paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenre padOThl CWIBl  YINPYroCTH TMpU MOABEME TIpy3a C
UCIIO0JIb30BaHUEM HETOJIBH>)KHOTO U TTOJABUKHOTO OJIOKOB.

11. 3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3zgen 9. Mexannueckue KoJie0aHUA M BOJIHBI.

KonebarenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/T,
4acToTa, aMIuIuTya. MatemaTuueckuii U npy>KMHHBIN MasTHUKH. [IpeBpareHue
SHEPTUHU MPHU KOJIeOATETHHOM JIBI)KCHHH.

3aryxatouue  kosneOanus.  BwiHyxkaeHHesle — kojebanus.  Pe3zonawnc.
Mexannueckue BoOJHbL. (CBoiicTBAa MeXaHWYeCKuX BOJH. IIpogosbHblE H
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPIOM TEJE, CEUCMUUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbIcoTa ToHa. OTpaxeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue koJjieOaHuWii Tea MOA AEHUCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
PacnipocTpanenne npoaoabHBIX U MOMEPEYHBIX BOJIH (Ha MOJAEIIN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHU PE30OHAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpezneneHue 4YacTOoThl M TepHoJia KojieOaHWl MaTeMaTU4ecKOro
MasiTHUKA.
Omnpenenenre 4acTOThI M Mepruoa KoyieOaHui MPY>KUHHOTO MasATHUKA.
UccnenoBanne 3aBUCUMOCTH Teproja KojaeOaHUi MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEepUOa KOIeOaHU MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KoJieOaHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh  TEpHOJa  KoJieOaHUM
NPYKMHHOTO MasgTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. V3MepeHue yckopeHus cBOOOJIHOIO MaICHUS.

Pasznes 10. Di1eKTpOMarHuTHOE 1M0JI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIEKTPOMArHuTHbIX BOJH. Illkana »neKTpoOMarHuTHBIX BOJH. Mcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOnHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomul u onvimol.

1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pa3gea 11. CBeToBBI€ ABJICHHUS.

JlyueBas MOJIC/b CBeETa. HUctounuku CBeETa. [IpssmonHeHoOE
pacnpoctpanenne cBera. 3atmenust Connua u Jlynel. Otpaxenne csera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpaKEHHE CBeTa. VCHNoap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm onydet B smH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckoma. ['J1a3 kak omnTuhyeckass cucteMa. bInM3opykocTh U
JTATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J(ucmnepcus ceera.

Jemoncmpayuu.

[IpsimonuHeHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue caera.

Ontuyueckuid CBETOBOI.

Xox mydei B coOuparoreil JImHse.

XoJ JIydei B paCCEUBAIOIIECH JIMH3E.

[Tonyuyenue n300pa>keHUi ¢ TOMOILBIO JIUH3.

[Tpunnun aeiictBus poToanmnapara, MUKpOCKOTNA U TEJIECKOIA.
10. Moaens riasa.

11. Paznoxenue 6€10ro cBeTa B CIEKT.

12. [lomyyenue 6e10r0 CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyda OT yIJIa
naJICHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeAMeTa B INIOCKOM 3epKalie.
WccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO Jyya OT yria
naJeHusl Ha TPAHULE «BO3IYX—CTEKIIO».



[Tonydenue nzo0paxeHU ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO PacCTOSHHSI M ONTUYECKON CHIIbI COOMparoen
JIUH3BI.

OMNBITHI TTO Pa3NIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITHl MO BOCHIPHUATHIO LBETA MPEIMETOB MpPU MX HAOIIOJIEHUU 4Yepes
LIBETOBbIE (PUIIBTPHI.

Pa3nea 12. KBanToBbI€E SIBJICHUS.

Omnwitel Pesepdopna u muianerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u norniouieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
anpa. Hyxknonnas wMogmens aromHoro sapa. HWM3oromsl. PaamoaxTtnBHBIE
npespaienusd. [lepuon nomypacnaga aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus siaep. crounuku sueprun ConHia v 3BE3I.

SAnepnas sHeprernka. JleMCTBHS paguOaKTUBHBIX HW3JIIYYEHHW HA YKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

CnexTpbl U3y4eHUS U MOTJIONIEHNUS.

CrexTpbl pa3Iu4HbIX Ia30B.

CnekTp Bogopoa.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTta cuéTtunka HOHU3ZUPYIOUTUX U3TYUYEHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUYCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPIMHM YACTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. HM3MmepeHue panoakTUBHOTO oOHA.

IHoBTOPHTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb MIPEAHA3HAUCH JJII CUCTEeMaTH3allH
U 0000mIeHHs]  TPEIMETHOTO  COACp)KaHWA ©  OMNbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKEe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 1Mo (Qu3uke a1 o0ydaromuxcs,
BBIOpPABILIMX 3TOT yUYEOHBIN MpeaMeET.

[Ipy m3yyeHun JaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUUBACTCS AOCTHKEHHUE NMPEAMETHBIX U
METanpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAay4YHBIX METOOB HCCIEAOBAHUS

© o~ w D



SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (DU3UUYECKUE
SIBJICHHSI, TPUMEHSS MOJIyYCHHBIE 3HAHUWA, peEIIaThb 3aJa4yd, B TOM YHUCIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHUIMNIMATBHO AEATEIBHOCTHBIA XapaKTeP JaHHOTO pasjesia peain3yercs
3a cu€r TOro, 4To OOydYaroluecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
IIPEAJIAraeTCs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPY’KAOIIEH MPUPO/IE U TOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBICHUH, B TOM
YHUCIIe U1 MPOBEPKH THUIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbI€ OCHOBBI HauWOOJie€ BaXKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIB30BaHUS PA3JINYHbIX NCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA NNPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbrare n3ydeHus GuU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs

y oOyyaronierocss OyayT cOopMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
YacTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

- IPOSABJIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3HYecKoil HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 00CYKJIE€HUH OOIIECTBEHHO 3HAYUMBIX U
THUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHHUEM JOCTH)KCHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIbHO-3THUYECKHUX MPUHLMIIOB B JEITEIbHOCTH
YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUA:

- BOCIIPHUSTHE 3CTETUYECKUX KauyecTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOIO
ITOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

- OCO3HAHHME UEHHOCTH (PU3MYECKOM HAyKM Kak MOIIHOTO HHCTPYyMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTMH, BAKHEMIIEH COCTaBISAIOICH
KYJbTYPBI;

- pa3BUTHE HAay4YHOU JIFOOO3HATENLHOCTH, WHTEpeca K HCCIEI0BATEIbCKOM
JEATEIbHOCTH;

5) <¢opmupoBaHusT  KYJAbTYpPhI  3A0pPOBbSI W  3MOIMOHAILHOIO
0J1aromoJry4ms:

- OCO3HaHUWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI 0OE€30MacHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C AJNEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHUEM B
JOMAIIHUX YCIIOBUSIX;

- cOopMHUpPOBAHHOCTh HaBbIKA pe(IeKCHUU, NpPU3HAHME CBOErO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYTroro YeJIoBeKa;

6) Tpy10BOIO BOCIIMTAHMS:

- AKTUBHOE Yy4YaCTH€ B pEUICHUU NPaKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allid, TOpojJia, Kpas) TEXHOJOTUYECKOH U



COLIMAJILHOM HAIpaBJI€HHOCTHU, TPEOYIOIIUX B TOM YHCIEe U (PUIMYECKUX
3HAHM;

e - MHTEpEC K MPAKTUYECKOMY U3YUECHHUIO MPOodeccuid, CBA3aHHbBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYECKOI'0 BOCIIMTAHUS:

e - OpUEHTAlUd HA MPUMEHEHHE (PU3MYECKUX 3HAHMM IS pElIeHUs 3aJad B
00JaCTH OKpY’KaloIIeW Cpenbl, IUIAaHUPOBAHMUSI MOCTYNKOB M OLEHKH HUX
BO3MO>KHBIX ITOCHEACTBUN IS OKPYKAIOIIEH CPE.IbI;

e - OCO3HAHME TJ00ATBHOIO XapakTepa 3KOJOTHYECKUX MpoOiieM M MyTed X

pelieHus;

o 8) amanTanum K H3MEHSIIOIIUMCH YCJIOBHSIM CONUAIBLHOH W TPHPOIHOIM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUM IPU BBINOJIHEHUN HWCCIEAOBAHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAaHUSAM
JIpYyTUX;

e - TIOBBIUIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEPE3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIEe (POPMYITHUPOBATH
UJIeU, OHSTHUS, TUIIOTE3bI O GUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - O0CO3HaHME JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTh
busuKy;

e - IUIAHUPOBAaHUE CBOETO pPA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUIECKUX
3HAHMU;

e - CTpEMJICHHE aHAIIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JECUCTBUM C Y4YETOM BIMSHUA Ha OKPYXKAIOUYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe ocBoeHHs TporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Yy4eOHBIC  JCUCTBUS,  PETYJISATHBHbBIC
yHUBEpCAIbHbIC YICOHbIE TCUCTBUS.

ITo3HaBaTe/ILHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble I[eﬁCTBHH

Ba3oBble Jjornueckue AeicTBHA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(siBIEHUN);



yCTaHaBJIMBATh CYMIECTBEHHBIN NMPHU3HAK KJIacCU(PUKAIINNA, OCHOBAHHMS JIJIS
000011IeHHs U CPAaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX W HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSM;
BBISBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TPU HM3YYCHHH (DH3NICCKUX
SIBIICHUHA W TIPOIIECCOB, JIETaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHH, BHIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3UYCCKUX BEIIMYUH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCO0 pemieHus YyuyeOHOW ¢u3ndYecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB pEIICHUsS, BBIOOp HambOojee
MOIXOJISIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKe 1eHCTBUSA.

MCII0JIB30BAaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3HYECKUIl DKCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJIICHMS;

OLICHWBAaTh HAa NPHUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIUIO,
MOJTyYEHHYIO B X0JI€ UCCIIEIOBAHMS MU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIIEHNS U BBIBOABI 110 pe3ybTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMSI;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaumeii:

NPUMEHATH Pa3INYHbIe METO/bI, HHCTPYMEHTHI M 3aIPOCHI MPH TOUCKE U
orOope MHGOPMALMU WIM JAaHHBIX C Y4€TOM NPEIOKEHHON ydeOHOU
bu3uYECKON 3a1a9H;

aHAJM3UPOBaTh, CHCTEMATH3HPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABICHHS;

CaMOCTOSITENTFHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TMpeCTaBICHUS
uHbOpMalMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXEeMaMH, AMarpaMMaMy, HHOU rpaduKoi U MX KOMOMHALIUAMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro Marepuana, pe3yJibTaToB JIaDOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXAaeMON TEMBI U
BBICKA3bIBaTh HJEH, HAlleJICHHbIE Ha pELICHHE 3aJaud U TMOJAepKaHHE
OJ1aro’KeaaTeIbHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXICHHS C CYXICHUSAMH JAPYTHMX YYaCTHHUKOB
Jranora, oOOHapyKUBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;



BBIPaKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
myOIMYHO TPEACTABIATh PE3yIbTAaThl BHIOJHEHHOTO (PU3UUYECKOTO OIbITA
(9KCIIEpUMEHTa, UCCIIEI0BaHUs, IPOEKTA);

IIOHUMAaThb W WCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM U
UHIUBUIYAIbHOM paboThl MpU PELICHUH KOHKPETHOW (usmyeckoi
npo0IeMBbL;

IIPUHUMATH LIEJIA COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATH IEHCTBUS
no €€ J[OCTHXEHHUIO: paclpeAessiTh poiH, OOCYXIaThb IpPOLECCh U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTrasi KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABJICHUIO W KOOPAWHHPYS CBOM JEUCTBHS C JAPYIUMU
YJleHaMU KOMaH/bl;

OLICHHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOJEHCTBHUSL.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KMU3HEHHBIX M YYEOHBIX CUTyalUAX, TPEOyIOIINX
JUTsE petieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX MPUHATHUS  peElIeHUHN
(MHAMBUIyAIbHOE, MPUHATHE PEIICHUS B TPYIIe, NPUHATHE pEIICHUN
rpymmoiu);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus (PU3nuecKkoi 3a1auu Win
IUTaHa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh IIpejiaraeMble BApUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOROHTpOJIb, AMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAaIllMHU U NIpeJiarath IJ1aH €€ U3MEHECHUS;
OOBSACHATh TPUYMUHBI  JOCTIDKCHHSI  (HEAOCTHMIKEHHUS) pe3yJIbTaToB
NEeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JCATEIBHOCTh (B TOM YHCJIE B XOJ BBITOJHEHUS
(GU3UYECKOr0  HCCIENOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITETHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPYroro 4ejioBeKa B XOJI€ CIopa WU JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelieHUuU (PU3NYECKUX 3a/1au WU
B YTBEPKIECHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEJMETHBIE PE3YJIBTATBI

K xoHIily o0ydenust B / KJjacce npeIMETHbIE Pe3yabTaThl HA 0A30BOM yPOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaAOJII0ICHUE, JKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, TMPSIMOJIIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuuath siBiaeHus (nuddysus, TEMIOBOE JABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBWKCHHUE, HWHEPIHS,
B3aMMOJICCTBHE TEJ, PAaBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpallleHus, IMepenaya AaBiCHUS TBEPABIMU TeEJaMH, >KUAKOCTSIMH U
razamu, arMoc(epHoe naBjieHHE, IUIaBaHUE TeJ, IpPEeBpalleHuUs
MEXaHUYECKOW DHEPTrHr) MO OMUCAHWUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHE;
pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY>KalollleM MHpe, B TOM 4Hclie (U3nyecKkue SBJICHHUS B TPHUPOJE:
MIPUMEPHI JIBMKCHHUS C Pa3IUIHBIMH CKOPOCTSMHU B JKHBOW W HEXHUBOUN
npupoje, ACUCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JIaBJICHUS HA >KMBOW OpraHW3M, IJIABAaHUE PhIO, phlUuaru B
TeJe YeJIOBeKa, MPU 3TOM NMEPEBOIUTh MPAKTUYECKYIO 33/layy B yU4eOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3MYCCKUX SBICHHM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (M3UYCCKHUE SBIICHUS, UCIIOIB3YS
dbusndeckne BeTWYMHBI (Macca, O00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTU, BEC
Tena, CWJa TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTHU, Tra3a),
BBITAJKUBAIOIIAS CUJIA, MEXaHMYecKas padoTa, MOUIHOCTh, IJIEYO CHJIbI,
MOMEHT CWJIBI, KO3P(UIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETUYECKas W TOTCHIMAIbHASI JHEPTHs), MPU OMHCAHUH TPABUIHHO
TPaKkTOBaTh  (PU3MYECKHN  CMBICI  HUCIOJIb3YeMbIX  BEIUYUH, UX
0003HaueHUA W eAUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONTUE JTAHHYIO (PU3NUYECKYIO0 BEIUYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHUs Cui (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBeCHs phluara (0J0Kka),



«30JI0TO€ TIPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
JHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3alMChIBATh €70 MAaTEMaTUYECKOE BbIPAXKEHUE;

O00BACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE CHUTyaluuld MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiaTth pacu€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJbB3Yys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalln3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3UUECKUE
BETUYUHBI B (HOPMYJIBI M TPOBOJUTH PACUYETHI, HAXOJWUTHh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE I pEUICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHUHBIL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
($u3NYECKUX METOA0B, B ONIMCAHUN UCCIIEIOBAHUS BBIICTSATH MPOBEPSIeMOe
NpeAnoyioxkeHue  (TUIoTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HaXOJUTh OIIMOKM B XOJE OIbITa, [eiaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

MPOBOJAUTH OMBITHl IO HAOMIOJAEHUIO (U3UYECKUX SIBJICHUW WU
bu3nIecKux CBOMCTB TEN: dbopMynrpoBaTh POBEPSIEMBIE
IPEIOI0KEHU, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PYJ0BAHMUS,
3aMUChIBaTh X0/ OMbITa U POPMYJIUPOBATH BHIBOBL;

BBINIOJIHATD MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MacChbl TeJa,
00b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YyUETOM
3a1aHHOM a0COJIIOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYUHBI OT
JIpYrol € HCMOIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBMXKYLIErocs Tejla OT BPEMEHU [BHKEHHUS TENA, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOLIAN CONPUKOCHOBEHUS TEJN, CHUIIbI
YIOPYTrOCTH OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIOIIEH CHIBI OT 00BhEMa
NOTPYKEHHOM YaCTH TeJa M OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TMIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUI
IIaBaHUsl TEJ, YCIOBUU paBHOBECHUS pblyara u OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM Y4YEOHOTO UCCIEOBaHUS, COOUpaThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CleAys NpPeIsOKEeHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUMH B BUJE



NPEIOKEHHBIX Ta0NuIl W TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICJIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (DU3UYECKUX BEIMYUH (TUIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPAOTO Teja, CHJIa TPEHHSI CKOJIBKCHHS,
JaBICHWE  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByMOIas Ha
NOTPYKEHHOE B JKHIKOCTh TeN0, KOA(D(UIMEHT MONe3HOro AeHUCTBUS
OPOCTBIX MEXAaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJIHEHUU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUCHNE UCKOMOW BEJTMYUHBI;

coOJI01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIIUAIBI JACUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pBIYar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCAaHUA (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BRICOTOMEp, TIOPITHEBOW HACOC, apEOMETP ), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (U3WYECKUX SIBICHUN W HEOOXOMUMBbIC (PU3UYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIWUTh  WH(DOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TMOBCEIHEBHOM
KU3HU I oOecniedeHrs 0€30IacHOCTH MpU oOpallieHuu ¢ npudbopaMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIIEH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHUKOB HHpopMmanuu B HWHTepHere B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUA ¥ TYyTEM CpPaBHEGHUS PA3IWYHBIX HCTOYHUKOB BBIJICIATH
uHPOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh NP BHITIOJIHEHUH YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PHU3MYECKOro  COACpXNKaHWs, CIPABOYHBIC MaTEepUAIIbI,
pecypcsl cetun MHTEpHET, BIageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIEHUS HA
OCHOBE 2—3 MCTOYHUKOB WMH(MOpMAIUU (PU3NYECKOTO COJEPKAaHUS, B TOM
qrcie MyOMUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTaxX MPOCKTOB
WK Y4eOHBIX HCCIEAOBaHWH, MPH D3TOM TPaMOTHO HCIIOJIb30BATh



U3YYEHHBIM TOHATUUHBIM ammapaT Kypca (QU3HMKH, CONPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALNEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIECIOBAaHUI pacmpenessiTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJla4aMH,
CIeIUTh 32 BBINOJIHEHUEM IUIaHa JCHCTBUM, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJl B  JEATEIbHOCTh  TPYyNIbl,  BbICTPAUBATh
KOMMYHUKATHBHOE B3aMOJEICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K xoniy oOydenus B 8 kJiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUH:

UCIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(dHbBIE Tena, HACHIIICHHBIM W HEHACHIICHHBIA TMMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsisl, AIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pa3nuyarh SBJICHHS (TEIUIOBOE pACHIMPEHHE W C)KAaTHE, TEIulonepenaya,
TEIJIOBOE PaBHOBECUE, CMauMBaHUE, KAWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIUsl, IUJIaBJIEHHWEe, KpUCTauiu3anus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaayda (TemIonpoOBOHOCTb, KOHBEKIIHS, U3ITy4eHHUe),
AIIEKTpHU3ALUs TeJl, B3AUMOJEHCTBUE 3apsAJ0B, NEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJECICTBUE MArHUTOB, JCHCTBUE
MarHuTHOTO TOJISI Ha TTPOBOJTHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHIYKITHS)
0 ONHCAHWIO HUX XapaKTEpHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (DU3MYECKUX SBJICHUNA B
OKpy’KarollleM MHpE, B TOM uHCIe (PU3NUYECKHE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSDKEHUE W KanWUIIPHBIE SBIEHUS B IPUPOJE,
KpUCTa/NIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCcKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPUUECKHUE
ABIICHUSI B aTMoc(epe, 3JMEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiH, Apeld MoyocOB, poib MAarHUTHOTO MOJS JJIs JKM3HU Ha
3emiie, MOJSPHOE CUSIHUE, IPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUIA;

OTMHCHIBAaTh U3yUEHHBIE CBOMCTBA TN U (PU3NUYECKUE SBICHHS, UCIOIb3YS
¢u3nyeckue BeIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJINYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIUloTa
IUTaBJICHUS], yJeJbHAas TeIJIoTa NapooOpa3oBaHMs, yJeldbHas TEIIoTa
CrOpaHHs TOIUTMBA, KOI(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU



MAaIlMHBI, OTHOCUTEJIBHAs BIAXHOCTb BO31yXd, JJIEKTPUUYECKHU 3apsm,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHBIIEHUE IPOBOJHMKA,
yIEIbHOE  CONMpOTHUBIIEHWE  BellecTBa, padoTa W MOIIHOCTb
AJIEKTPUYECKOTO0  TOKa), TpU ONHCAHMM TPaBUWIBHO  TPAaKTOBATh
(bu3HYECKUIl CMBIC UCHOJIb3YEeMbIX BEIWYMH, 0003HAUEHUS U €IUHUIIBI
(U3HYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3nYeCKyl0 BEIUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (U3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tell, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHO3ULUU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 11 yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs JHEPrUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €0 MAaTEMaTUYECKOE
BBIPAXKEHUE;

OOBACHATh (PU3MYECKHE NPOLECCHl M CBOMCTBAa TEJI, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOorm4ecKux
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHUH,
(U3HUYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadyd B 2-3 JCHCTBUSA, HCIOIb3YyS 3aKOHBI U
(dopMyIibl, cBsI3bIBAIOLIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHajIu3a
YyCJIOBHUSA 3aadd 3alMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX [UIs pEIIeHHUs 3aJauyd, BBHIOMpATh 3aKOHBI WU (POPMYJIBI,
HEoOXonuMbIEe JUIsl €€ pelleHusl, NPOBOAUTh PACUEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUYUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELUIUTh MpPU MOMOIIU
(U3NYECKUX METOJIOB, MCIIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE  MPEAIOJNOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHNUS UCCIIEN0BAHUS, AENaTh BBIBOJBI;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIH
(¢u3nyecKux CBOWCTB Tel (KaNWUISIPHBIE SIBIECHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT ILBETa H3Iydaromieil (MOTrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYpPhl KUAKOCTU U
VIO €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel W B3aUMOJEHUCTBUE
IEKTPUYECKUX  3apsANO0B, B3aUMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOIO MOJII HA NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBa DJIEKTPOABHUTATENsI TOCTOSHHOIO TOKa): (OpMYJIUpOBaTh
IpoBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, OMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;
BBIIIOJIHATh  MNPSAMbIE  W3MEPEHHsS]  TEMIEPATYPbl,  OTHOCHUTEIBHOMN
BJIQKHOCTH BO3/yXa, CHUJIBI TOKA, HAMpSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB MU JATYMKOB (DPU3MUECKUX BEJIMYMH, CPaBHUBATH
PE3yNbTAaThl U3MEPEHUN C YIETOM 3aJ]aHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYUHBI OT
Ipyrol C  UCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TONEPEYHOro
CEYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANOpsDKEHHWs Ha  [POBOJHUKE,
UCCIIEIOBAHUE TIOCJIEAOBATEIBHOIO U IApPAJUIEIBbHOTO  COCAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATH HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CleAys NpPEeNJOKEeHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJHIl W TpadHKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (yIelibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAaHUPOBATh W3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJENysl NPEII0KEHHON HWHCTPYKLHH, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

coOII0AaTh NMpaBUila TEXHUKU O€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONUcCaHud (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETYMK JIIEKTPUUYECKOW JHEPIUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIOJIb3YSl 3HAHMUS O CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOJIUMBIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTENIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBHUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAaT), COCTABIIATH CXEMBbI JJIEKTPUUYECKUX
Lenel ¢ MOCIEA0BATENbHBIM U MAPAJUICIBHBIM COSAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOAUTH  MpUMEpPhl  (HAXOIUTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3UYECKUX 3HAHWNW B TOBCEIHEBHOMN
KU3HM N1l obecrieueHrus 0e30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOIACHHS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBIATh TMOWUCK HWHGOpMaNuK  (U3UIECKOTO COACpPKAHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUH © MyTEM CpPaBHCHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HMH(POPMAILIUIO, KOTOpas
SIBIISICTCS] TIPOTHBOPEYUBON WIIH MOXKET OBITh HEIOCTOBEPHO;
WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAyYIHO-TIOMYJISPHYIO
JUTEPATypy (PU3HUYECKOTO COMCp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu HTEpHET, BiaieTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE THCHBMEHHBIC W KpPATKHE YCTHBIC COOOIICHWS,
0000mass uHPOpMALMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3HUUYECKOIO
colepkaHusi, B TOM 4YHCIE WyOMWYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NEATeNbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONB30BaTh MW3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIUCH;

IPY  BBITIOJTHEHWHW YYEOHBIX TIPOEKTOB M WCCICAOBAHUN (DHU3UICCKUX
MPOIIECCOB pacTpeiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IJIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NESATENHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoniy oOydenus B 9 kiiacce npemMeTHbIC pe3yJabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXKEHHS, Aedopmarius
(ympyrasi, MjJacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPAOIO Tella, paBHOBECUE, MEXAHUYECKHE KOJIEOAHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCT,
CHEKTpPbl UCITyCKaHUS U TOTJIOLIEHUSs, anb(a, OeTa- U raMMa-u3IydeHUs,
U30TOIBI, IAEPHASI SJHEPIETUKA;

pa3iauyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
naJieHUE TeJl, PABHOMEPHOE JIBM)KEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBWXKEHHUE, KOJeOaTebHOE JBIKEHHUE (3aTyXarolue U
BBIHYKJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE ABUKCHHUE, OTPAKCHHE
3ByKa, NPSIMOJIMHEHHOE paclpOCTPaHEHUE, OTPAKCHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pas3sIoKeHHE OEJI0ro CBETa B
CIIGKTP U  CIOXXEHUE CIeKTPAJIbHBIX I[BETOB, JIUCIEPCHUS  CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWUYATOIO CIIEKTpa
U3JIyYEHUs) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpy’XaroleM Mupe (B TOM 4Hcie (PU3UMYECKUE SIBJICHUS B IPHUPOJIE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE Tu1aHeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITUE 3BYKOB JKUBOTHBIMH,
3€EMJIETPSICEHNE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 03XO, LBETa Te,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE AECUCTBUE BUIMMOTIO,
yIbTPaOIETOBOTO U  PEHTTC€HOBCKOTO M3JIYyYECHHUH, €CTECTBEHHBIM
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE JIy4Yd, PaTUOAKTHUBHOE H3ITYyUYCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAUOAKTUBHBIX W3IYyYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPH STOM IMEPEBOAUTH TMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUIA;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UUECKUE SBIICHUS, UCIIONB3YS
dbusnueckne BENWYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTb Teia TpH
HEPaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, NMEpPEMEIICHHUE, IyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHMS, CUJIa YNPYrOCTH, CHUJIa TKECTH, YCKOpPEHHUE
CBOOOJHOTO TAJIEHUs, BEC Tejla, HUMITYJIbC TeNa, WMIYJIbC CHIIBI,
MeXaHU4yeckass padoTa M MOIIHOCTh, IOTEHUUAJIbHAS DJHEPrusi Tela,
MOAHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MMOTEHUHUAJIbHAS SHEPIrusl CXKaTou
NPYKUHBbI, KHUHETUYECKAS] DJHEPrus, IIOJHAS MEXAHUYECKAs] DSHEprus,
NepUoJ U 4acToTa KojieOaHU, YIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMJICHUS CPEbl), MIPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEITUYHH,
0003HaueHUA W €eAUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTHh (POPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTH TpaUKKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKHWe SBICHUS U MPOIIECCHI,
UCIIONb3Ys 3aKOH COXPAaHEHHUs 3HEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLHUIN CYNEPHO3ULIHUA CWJI, NPUHUUII OTHOCHUTEIBHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJ0BOTO U MacCCOBOT'O UKCEI



IOpU SIIEPHBIX PeakUuusax, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIUPOBKY
3aKOHA M 3alMChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalHil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB € Omnopod Ha 2—-3 U3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHU,
bu3nYeCcCKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemiath pacy€THble 3aJaud (ONMHUpAKOIIMEcs Ha CcUcTeMy U3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJlayd 3alUChIBaTh KpaTKOe
YCIIOBHE, BBISBISATh HEJOCTAIOIIME WJIA M30BITOYHBIE JaHHbBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISi PELICHUS], POBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HA4YeHHs (pundeckoin
BEJINYMHBIL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
(¢uU3NYECKUX METOJOB, HCIONb3YysI OMHCAHHE HWCCIEIOBAHUS, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsAJKa
NPOBEACHUS  HUCCIEOOBaHMS, [J€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUHN U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUA WIIU
bu3HYecKuX CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HerloTOHA, 3akoHa
COXPAHEHHUS SHEPruM, 3aBUCUMOCTb MEepHoAa KOJEOAHWH MpPYKUHHOTO
MasgTHUKAa OT MaccChl Ipy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIIpOCTPaHEHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, MU3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMeTa B coOuparomien
JMH3e, HAOJIOJCHUE CIUIOIMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyYCHHS):
CaMOCTOATENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0opynoBaHusl, ONHCHIBATH  XOJ  ONbITAa W  €ro  pe3yJbTarhl,
(dbopMyIUpOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HAayYeHUE u3MepsieMoil BeauuMHbl ((POKycHOE paccTosiHUE
coOuparolieid JIMH3bI), OOOCHOBBIBaTH BBIOOpP cmocob0a H3MEpPEeHUs
(M3MepuUTeNbHOrO Mprdopa);

IPOBOAUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIJKEHUHM O€3 HayajdbHOM CKOpPOCTH, Mepuoia
KOJ€OaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBl HUTH, 3aBUCUMOCTH
yIia OTPa)K€HUs CBETa OT yIJIa MAaJeHUs M yIJIa MPEJOMIICHHS OT yria



NaJeHUs): TIUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSTENFHO COOMpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYUYEHHOM  3aBHUCHUMOCTH
bu3nUecKnX BEIMYMH B BUAC TAOIUIl UM TPpaUKOB, NeJaTh BBIBOIBI IO
pe3yibTaTam UCCIEI0BaHuUS,

MIPOBOJUTh KOCBCHHBIC HW3MEPCHHS (U3MYECCKUX BEIHYMH (CPETHSSA
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS] CKOJBKEHHUS, MEXaHW4eckas pabdoTa M MOIUIHOCTh, 4YacTOTa U
nepuoJ KoieOaHWii MaTeMaTHU4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHYECKas cujia coOuparome JUH3bI, pPaguoOaKTUBHBIN  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIEIys MPEUIOKECHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUYEHUE BEJIMUMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C yUETOM
3a/IaHHOM NOTPENIHOCTH U3MEPEHHUI;

coOJr0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (PU3WYECKUX MOJETeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYEHUHBIA HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeIb ATOMHOTO SJIpa;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS U3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUcCaHud (B TOM 4YHUCIE:
CIUIOMETp, JATYMKU TIOJIOKEHHs, PACCTOSHHSI U YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, Kamepa Buiabcona), uCHoONb3ys 3HAHHUS O
CBOWCTBAax (U3MUECKHX SBICHUA W HEoOXonuMmble (U3HUECKHE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUECKUX IPOIECCOB
Py PENICHUN YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUSI U300paKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpUMEPHl  (HAXOIUTh  HMH(OpMaAIMIO O  TIpHUMEpax)
NPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH MPH OO0paIeHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHUS 370POBbSI W COOJIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KaIOIIEH cpejie;

OCYLIECTBJIATh MOUCK MHPOpMaMK  (U3UYECKOTO COACpXKAHUS B
WNuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAXOAUTh



NyTH OINpPEAENICHUs TOCTOBEPHOCTU MOJIYyYEeHHOW MHPOpPMalUd Ha OCHOBE
UMEIOINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUabI,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpIKAHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM MCCIIEA0BATENbCKON
NEeSATeNbHOCTH, TMpPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYEHHBIN
NOHATUIHBIA anmapar HM3y4yaeMoro pasiaena (U3HKM U CONPOBOXKAAThH
BBICTYIUICHHE Tpe3eHTalel ¢ ydéToM ocoOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Kontpoubnbie | IlpakTnueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®Pusnka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MHUpa
but6mmoreka [JOK
1.1 o - 2
M3HKa - Hayka O HpHpose https://m.edso00.ru/7f416194
but6mroreka [JOK
1.2 o 2 1
FIBHHACCIHE BETITHHbL https://m.edso0.ru/7f416194
bubnunoreka [IOK
1.3 E i 2 1
CTECTBCHHOHAYYHBIM METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayasibHbIe CBEeIeHUS 0 CTPOEHUH BellleCTBA
bubmuorexa [JOK
21 CTpoetHe beliecTsa 1 https://m.edso00.ru/7f416194
29 JIBr>kKeHUEe 1 B3aWUMOJICHCTBHE YaCTHI] 5 1 bubmuorexa [JOK
' BelllecTBa https://m.eds00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHBIC COCTOANMA BELIECTBA https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHue U B3aUMoeiicTBHE TeJl
3.1 MexaHHU4YeCKO€e IBIKECHUE 3 bubmmorexa TIOK

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
32 Hrepuuns, macca, mIoTHoCTS 4 1 https://m.eds00.ru/7f416194
but6mmoreka [JOK
33 Cuna. Bugst cut 14 2 https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [aBnenue. llepenaya naBnenust TBEpAbIMU 3 bubnuoreka [JOK
' TeJIaMU, )KUJIKOCTIMH U razamMu https://m.edso0.ru/7f416194
but6mmoreka [JOK
4.2 Jlapierne KAKoCTH > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocheproe nasienne 6 https://m.eds00.ru/7f416194
JleficTBHE KUJKOCTHU U Ta3a HA OTPYKEHHOE bubnnorexa [JOK
4.4 7 3
B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubnunoreka LIOK
>1 PaGora u momgocT® 3 ! https://m.eds00.ru/7f416194
bubnuorexa [JOK
52 TpocTie MeXaHH3MEI > 1 https://m.eds00.ru/7f416194
but6mmoreka [IOK
>3 Mexaniieckas oHepria 4 1 https://m.eds00.ru/7f416194
Hroro o pasueny 12
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uu@ppoBbIe
Ne i/ P Kontpoabnsie | IlpakTnyeckue (e :
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3pean 1. TenioBbie IBJICHUSA
N bubnuotexa [JOK
1.1 CtpoeHue U CBOIMCTBA BEIECTBA 7 httos://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Ternoseie mponecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
51 DJNIeKTpUYECKHE 3apsiabl. 3apsyKEHHbIE Tesa 7 1 bu6muoreka [IOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 II i i 20 2 7
OCTOHHBIH SICKTPHHCCKIT TOK https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
Bbubnunoreka LIOK
2.4 4
DIICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KVIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3ieioB H TeM nudgpoBbie
Ne i/ P Kontpoabnsie | IlpakTnyeckue (e :
NMPoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe ABMKCHHE U CIIOCOOBI €T0 bubnunoreka LIOK
1.1 10 1
ONHUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 20 1 3
SAMMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXpaHeHii https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
but6mmoreka [IOK
2.1 M 0 7 3
CAMITCCIIE KOTEDaHIA https://m.edso0.ru/7f41a4a6
bubnunoreka LIOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6

Pasznen 4. CBeToBbI€e AIBJICHUA
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but6mmoreka [IOK

4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6 2 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IJOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubnuorexa [{OK
4.3 Paznoxxenue 6emoro cBeTa B CIIEKTP 3 2 hitos://m. edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 5. KBaHToBbIe sIBJIeHUSA
Bbubnunoreka LIOK
5.1 Hcnyckanne u MorIoneHne CBeTa arToMOM 4 1 https-//m. edsoo.ru/7fA1a4a6
bubmuoreka [JOK
>2 (-TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 SnepHble peakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTte1bH0-000011a101IM i MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COEPIKAHUS 9 5 bubnuorexa LIOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KITIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbBbIE
nudposbIe
oOpa3oBaTte/ibHbIE

pecypcbl

®dusuka — HayKa O IPUPOLE.
SIBnenus npupoasl. dusnyeckue
SBJICHUS

Ddusnyeckue sABICHUS

dusnueckue BEIUYUHEBI U UX
U3MEpeHUe

Ypok-uccienoBanue xapakrepa u
MMPUYUH U3MCHCHUSA (1)I/I3I/I‘-IeCKI/IX
BCJINYNH

Kak ¢uzuka u npyrue ecrecTBEHHbIE
HAyKH U3y4aroT IPUPOLY.
EcTecTBeHHOHAy4HBIN METOA
no3HaHus. Onucanue GU3NYecKux
SIBJIEHUU C IIOMOIILIO MOJIENIEH

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
THITOTE3bI: TaTbHOCTh TOJIETA MApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJbITIe, UeM OoJIbIe BBICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a
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bu6mmoreka [JOK

8 Jludysus. bpoyrosekoe ABHkeHHE https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «OnbITHI 11O
9 HaOJFOZICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIlleCTBa
B3aumocBs3b MeXKy CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHbhIX
11 COCTOSTHHSIX M1 IX aTOMHO- bubmuoreka [JOK
MOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUMN
BO/IbI
MexaHndecKoe IBIKCHHE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE buomorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBYDKCHUC
bu6mmorexa [JOK
13 CropocTs. EuHHIEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myT 1 BpeMEeHM IBYKCHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNueprug. 3aKkoH HHEPITAH.
15 B3aI/II)Moz[eI710TBI/Ie TeJ‘IpKaK MpUYHHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUsI CKOPOCTH JIBIKEHUS Tell
16 IInotHOCTE BemecTBa. PacueT Maccel bu6mmorexa [JOK
1 00beMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabota «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3agau no teme "[I1oTHOCTH bubnuoreka [{OK

BenrecTna"

https://m.edsoo.ru/ff0al123c
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Cuna xak XxapakTepuCTHKa

19 B3aumojencTaus teir. Cuna
yrpyroctu. 3akoH ['yka
JlaboparopHuas pabota «3yuenue
20 3aBHCHMOCTH PACTSHKCHHUS
(redhopmaniun) Npy>KUHBI OT
MPUIIOKEHHOM CHJTBI»
21 SIBnenme Tarorenus. Cuiia TSHKECTH
CBs13b M@Ky CHIION TSXKECTH U
22 Maccoi tena. Bec tena. Pemienue bubmorexa LHOK
o ' " https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuia TshKecTu
93 Cuiia TSKeCTH Ha ApYTruX IJIaHeTax. bubnuotexa [JOK
Pu3nuecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 N3mepenwne cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
CrokeHue IBYX CHUJI, HalpaBJIEHHBIX
25 10 OJTHOM MPSIMO bubmorexa I[JOK
. p ’ https://m.edsoo.ru/ff0al778
PaBHOpelCTBYIOIIAS CHIT
26 Pemenwne 3agau mo teme bu6morexa [JOK
"PaBHoelicTBYOIIAsT CHIT" https://m.edsoo.ru/ff0ala70
97 TpeHue CKOJIbKEHUS U TPESHHUE ITOKOSI.
Tpenue B Ipupoae U TEXHUKE
JlaGopatopHnas pabora «M3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
28 CKOJIBKEHUS OT CUJIbI JaBJICHUS U bubmorera [JOK
https://m.edsoo.ru/ff0alb9c
XapakTepa CONMpPUKACAIOITUXCS
ITOBEPXHOCTEN»
29 Pemenne 3agau mmo remam: «Bec bu6mmorexa [JOK
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tenay, «['padpuueckoe nzodpaxeHne
cui», «Cunely, «PaBHOEHCTBYIOIIAS
CHID»

https://m.edsoo.ru/ff0alcc8

Konrtpomnbnas pabora o remam:
«MexaHn4eckoe JBIDKeHUE», «Macca,

30 IJIOTHOCTEY, «Bec Temay,
«I'padnueckoe N300pasKeHUE CHIT»,
«Cuiabl»
31 Hasnenune. CiocoObl yMEHBIIIEHUS U bubnmoreka [JOK
YBEIIMYECHUS TABICHUS https://m.edsoo.ru/ff0alde0
32 Pemenue 3agau no teme "JlaBnenue
TBEPABIX TeN"
JlaBneHue ra3za. 3aBUCUMOCTD
33 aBJIEHHUd ra3a OT 00bLEMa bubmmorexa [JOK
a ’ https://m.edsoo.ru/ff0a20a6
TEeMIEPATYPhI
Ilepenaua naBiieHUst TBEPABIMU
34 TeJ‘Ir;.MI/I JKUIKOCTSIMU U £a3aMH 3akoH bubmmorexa TTOK
KA ' https://m.edsoo.ru/ff0a2376
ITackansa
35 JlaBneHne B )KUIKOCTH U rase, bu6morekxa [JOK
BBI3BAHHOE JIENUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a25b0
36 Pemenne 3agau o reme «JlaBiaeHue B bubmuoreka [JOK
JKHIKOCTH U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2718
bub6mmorexa [JOK
37 Coo01aromnmecs: CoCyIbl
ot yA https://m.edsoo.ru/ff0a2826
38 I'mapaBnnueckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a2970
39 Manowmertpsl. [loprineBoit bubmmoreka [IOK

JKUIKOCTHEIN HAacocC

https://m.edsoo.ru/ff0a3136
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Atmocdepa 3eminu. [Ipuunnsl

40 CYIIECTBOBAHUS BO3AYIITHON
00010uKH 3eMiTn
bu6mmorexa [JOK
41 Bec Bo3ayxa. ATmMocdepHoe naBieHne
BO3AYXA. ATMOCHEPHOC AaBICHH https://m.edsoo.ru/ff0a2b5a
42 N3mepenne atmocepHOTO aBICHUS. bubmmoreka [JOK
OmnbiT Toppuueriu https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTH aTMOC(EpPHOTO
43 ABJICHHUS OT BBICOTHI HQ, OBHEM BI/I6JII/IOTCK8. HOK
A AYP https://m.edsoo.ru/ff0a2da8
Mopst
44 bapomertp-anepoua. AtmocdepHoe bubnuorexa LIOK
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3agau mo teme bubnuorexa [JOK
"ATtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a2fc4
JleiicTBHE KMAKOCTH U Ta3a Ha
46 MOTPYXKEHHOE B HUX TEJIO.
ApxumeoBa cuia
47 Pemenne 3amay mo reme bu6mmorexa [JOK
"Apxumenona cuia" https://m.edsoo.ru/ff0a3276
JlaboparopHuas pabota «OnpeneneHue
48 BBITAJIKMBAIOIIEH CUJIBI, bu6mmorexa [JOK
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUJIKOCTB)»
JlaboparopHas paboTa 1mo Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca bubmunorexa LIOK
Tena B BOAC OT 00bEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TeJIa»
50 [TnaBaHue Ten bubmuoreka [JOK
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JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue apeoMeTpa Win

51 1
KOHCTPYHUPOBAHUE JIOAKHU U
onpeeneHue e€ rpy30noabEMHOCTH"

Pemenne 3amau mo temaMm: «IInaBanme

59 cynoB. Bo3ayxormiaBanuey, bu6mmorexa [JOK
«JlaBneHue TBEPABIX TEI, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»

KonTponbhas pabota no teme
53 «JlaBneHne TBEPABIX TN, KUIKOCTEH bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
Y Ta30B»
bu6mmorexa [JOK

>4 Mexanmrieckas pabora https://m.edsoo.ru/ff0a3f82

55 MoiHocTh. EAMHUIIBI MOIIHOCTH 1
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MTPH
MoaBEME 110 jJecTHUIE"

57 IIpocteie MexaHu3MBbl. Phruar.

PaBHOBeCuE cuit Ha ppiuare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHas pabota bu6nuorexa LIOK
«HccnenoBanue ycioBUil paBHOBECUS https://m.edsoo.ru/ffOa4ffe
phIuara

59 [IpuMeHeHne yCcinoBHil paBHOBECHS 05 bubnuorexa [JOK
pblyara K OJIOKy https://m.edsoo.ru/ff0a478e

60 Koadunuent nonesHoro neicTaust bub6mmoreka [IOK

Mexanusma. Jlaboparopnas pabota

https://m.edsoo.ru/ff0a48a6
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«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

61

Pemrenne 3agau mo reme "Pabora,
MortHocTh, KIT/"

0.5

62

Mexannyeckasi JHEpIusl.
Kunernueckasi 1 noTeHIMaIbHAS
SHEPrus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
M3MEHEHHUs] KHHETUYECKOH U
MOTEHIMATbHON SHEPTUU IPU
CKAaTBbIBAHUM TeJIa 110 HAKJIOHHOU
MI0CKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

KoHTponbHas paboTta 1mo teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

66

PesepBHbIii ypok. PaGoTa ¢ Tekctamu
o teMme "MexaHnueckoe IBUKeHue"

67

PesepBHsIit ypok. Paborta ¢ TekcTamu
no teMe "/laBneHue TBEPABIX TEN,
JKHIKOCTEH U Ta30B"

bubnunorexa LIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHslit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MOIIHOCTG.
Oneprug"”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12
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8 KVIACC

KosnunyecTBo yacos JJIeKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUHU U MX OTIBITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
Moaenu TBEpIOTO, JKUJIKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA.
3 OObsicHEHHE CBOMCTB TBEPIOTO, 1 bu6mmorexa [JOK
YKUKOTO U Ta3000pa3HOI0 COCTOSTHUI https://m.edsoo.ru/ff0a540e
BEIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
4 Kpucrannmaeckue u amopdusie Tena 1
5 CmauuBaHMe U KallWUISIPHOCTb. 1 bubnmoreka [JOK
[ToBEepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5800
6 TeruioBOE pacIIUpeHNE U CKATHE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5530
Temneparypa. CBs3b TEMIIEpaTyphl CO
7 CKOPOCTBIO TEILUIOBOTO ABHIKECHUS 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5a26
JaCTHII
8 Buytpennss sueprusi. CriocoObl 1
W3MEHEHUS BHYTPEHHEH YHEPTUH
bubmuoreka [{OK
9 Buasl Tenonepenaun 1 O

https://m.edsoo.ru/ff0a5c60
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Ypok-koudepennus "[Ipaktuueckoe
HUCIOIb30BaHHE TEIUIOBLIX CBOMCTB

bu6mmorexa [JOK

10
BEIIECTB U MaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a6412
sHeprocoepekeHus "
11 KonnuecTBo TEIIOTHL. Y nenbHAs bu6mmorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 VYpaBHEHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TeriooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edso00.ru/ff0a6976
JlaGopatopHnas pabora "H3yuenue
13 SIBIICHUS TETNIOOOMEHA TPH bu6nuoreka [JOK
CMEILIMBAHUH XOJIOJIHOU U ropsiuei https://m.edsoo.ru/ff0a7088
BOJBI"
Pacuer konuuecTBa TEIIOTHI,
14 HE0OXOUMOTO ISl HATPEBAHUS Tela Bubmmorexa [IOK
g s P https://m.edsoo.ru/ff0a6a98
Y BBIIEISIEMOTO UM TIPH OXJIaKICHUN
15 JlabopaTtopHnas pabora "Onpenenenue
YAEIbHOU TEMJI0EMKOCTH BelecTna
16 DHeprus TOIUIMBA. Y IeibHas TEIUIoTa bubnmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a6bb0
IInaBnenue u oTBEpIEBaHUE
17 KPHUCTAJUIMYECKUX TEJ. Y JebHas bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a7b5a
TEIJIOTA TUIABJICHUS
18 JlaGopatopHas pabora "Onpeznenenue bubnuorexa [IOK
yAEIbHOU TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a71d2
19 [TapooOpa3oBaHue U KOHICHCAIIHS. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a72fe
20 Kunienne. Y neapHas Temiora bu6mmorexa [JOK

napoo6pa3013aHI/I>1 1 KOHACHCAIUHU.

https://m.edsoo.ru/ff0a740c
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3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
oT aTMOC(hEepHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas

bu6mmoreka [JOK
21 adora "OnpenencHue
ETHOCHTGHLiOfI BJIAKHOCTH BO31yxa" 5. 1M.66:500. T e
99 Pemenwne 3anay Ha ha3oBbie bu6nuoreka [JOK
Nepex0/Ibl https://m.edsoo.ru/ff0a7628
[TpuHIUIIBE pabOTHI TEMIOBBIX
23 nsurareneil. [lapoBas TypOuHa.
JlBurarens BHyTPEHHETO CTOPaHUs
KIIJI TenmoBoro aABurares.
TermoBele IBUTaTEIM U 3aIIUTA
24 OKpY>Karollel cpeibl. 3aKOH
COXPaHEHUs U MPEBPAIICHUS SHEPTUU
B TEIUIOBBIX MpOIeccax
o5 Pemenue 3amayd Ha (a3oBbIe bu6mmoreka [IOK
IEPEXObI U TEIJIOBBIE IBUTATENN https://m.edsoo.ru/ff0a7c7c
O0600menue TeMsl. IloaroroBka K
26 KOHTPOJIbHOW paboTe 1o Teme
"TennoBele siBIeHUA. M3meHenue
arperaTtHbIX COCTOSTHHI BetlecTBa"
Kontponbhas pabota no teme
27 "TemnoBsle siBaeHUS. M3MeHeHne Eﬁ?ﬁ;f:g;gﬁ}; 02832
arperaTHbIX COCTOSIHUM BemiecTna'
28 Onektpuzarus Teu. [[Ba pona bubmmoreka [JOK
AJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a86ae
29 VYpok-uccnenoBanue "IneKTpu3anus

TeJl UHAYKLUEN U IIPU
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COTMPUKOCHOBEHHH "

B3anmoneincTeue 3apsyKeHHBIX TEIL.

30
3axoH KynoHna
DeKTpUUEcKoe MoJe.
31 Hanpsk€HHOCTB 3JIEKTPUYECKOrO bubnunorexa [IOK
nons. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a87e4
BJIEKTPUYECKHUX TOJEN
Hocurenu snexkTpuueckux 3apsioB.
32 OnaeMeHTapHLIN 3apan. CTpoeHue bubmmorexa TIOK
P pAA. L1P https://m.edsoo.ru/ff0a8a0a
aToMa
33 [IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH
COXPaHEHUs AJNEKTPUIECKOTO 3apsaaa
34 Pemrenue 3amau Ha mpuMeHeHne bubmmoreka [JOK
CBOWCTB AJIEKTPUUYECKUX 3aPS/IOB https://m.edsoo.ru/ff0a8ef6
DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
35 CyleCcTBOBaHUA. VcTOUHNKHN bubnnorexa [IOK
y ’ https://m.edsoo.ru/ff0a90cc
AIEKTPUIECKOTO TOKA
36 JIefCTBUS SIIEKTPUYECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a95a4
VYpok-uccnenosanue "Jleiictue
37 BJ'IpeKT AYECKOTO IT0JISI JI:{[a IIPOBOIHUKHA bubnnorexa [JOK
P " P https://m.edso0.ru/ff0a96b2
U JTUDJICKTPUKH
38 DNEeKTPUYECKU TOK B METaJljIax,
KUIKOCTSX U razax
39 DnekTpruyeckas Lenb U €€ COCTaBHbIE bu6nuoreka [IOK
YacTH https://m.edsoo.ru/ff0a9838
40 Cuna Toka. JlaboparopHas pabora

"M3mepeHue u peryaupoBaHUe CUIIbI
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TOKA"

DJEeKTPUUECKOE HaNpsHKEHUE.
Bonbrmerp. JlabopaTopras padora

bu6mmoreka [JOK

411 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a8bd6
HanpspkeHus"
42 ConpoTuBieHre NPOBOAHUKA. 05 bubnuoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA ' https://m.edsoo.ru/ff0a9e14
JlabopartopHnast pabota "3aBUCHMOCTh
43 AJIEKTPUUECKOTO CONPOTUBIICHUS bu6nuoreka [IOK
MPOBOJHUKA OT €r0 JIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT
44 HanpspkeHus. 3akoH Oma J1s ygacTka 1 bubmorexa [TOK
P ’ ALy https://m.edsoo.ru/ff0aa738
uenu
JlabopaTopnas pabota
"UcciaenoBanye 3aBUCUMOCTU CUJIBI
45 TOKa, U, €ro 4epe3 pe3nucTop, OT bubmorexa [TOK
> 1 pes p P, https://m.edsoo.ru/ff0aa44a
COIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pesucrope”
46 Pemienue 3agad Ha npuMeHEeHUE 1 bu6mmoreka [JOK
3akoHa OMma 1)1 yyacTKa Lenu https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE M ApAIIEIHHOE
COCJTUHECHUS TIPOBOJIHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBUJIa CJIOKEHMSI HAIIPSHKEHUH TTPU 1 bubnuorexa [IOK
MOCIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
49 Jlaboparopuas padota "IIpoBepka 1 bubnmoreka [JOK
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ImpaBuJjia JJIs1 CUJIbI TOKA MpU
napajijiCJbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle

pe3uctopon"
Pemenue 3agau Ha npuMeHeHNE
50 3akoHa OMa JijIst pa3InIHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COCJTUHCHUS TIPOBOJTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota "OnpeneieHue
52 a6o1il u I:/IOH_IIfOCTI/I BHGKTpI/I‘-IeCKOFO bubmmorexa [TOK
P \ P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE LIETTH U TOTPeOUTEIN
53 AICKTPUYECCKON SHEPTUU B OBIT bubmorexa [TOK
P P Y https://m.edso0.ru/ff0ab660
KopoTtkoe 3aMbIkanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUYECKue 3apsibl.
54 3apsKEHHBIE TeJa U UX
B3auMoiercTBUsl. [locTOSTHHBIN
ANEKTPUUECKUN TOK"
KoHnTtponbHas paboTa mo teme
"DneKkTpudecKre 3apsbl.
55 3a H)KCII)-IHLIC Tela I/IpI/IX bubmorexa HOK
P . . https://m.edsoo.ru/ff0ac3d0
B3auMoicHCTBUSA. [TOCTOSHHBIN
AIEKTPUYECKUN TOK"
56 IlocTosiHHBIC MarHUTHI, KX bubnuoreka [JOK
B3aHMOJICUICTBUE https://m.edsoo.ru/ff0acOba
57 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK

HOJIEH IIOCTOSHHBIX MarHuTOB"

https://m.edsoo.ru/ff0abd2c
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MaruuTtHoe 1osie. MarautHoe 1moJjie

58 3eMJIM U €ro 3Ha4YeHue IS )KA3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ffOabea8
3emuiie
OmnsIT Opcrena. MarHuTHoe nojie
59 ANEKTPUIECKOT0 TOKAa. MarHuTHOE bubmmorexa [JOK
p ’ https://m.edsoo.ru/ffOacdc6
T0JIC KaTyIIKH C TOKOM
[TpuMeHeHne IIEeKTPOMArHUTOB B
60 texauke. Jlaboparopras pabora bubnmoreka [JOK
"N3yuenue neicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac1d2
OJIS1 HAa MPOBOJHUK C TOKOM"
DIEeKTPOABUTATETH IIOCTOSTHHOTO
ToKa. Mcronp3oBaHue
AJIEKTPOIBUTATEIICH B TEXHHUECKUX
. bubmuoreka [JOK
61 YCTPOWCTBAX M HA TPAHCIIOPTE. 0.5
https://m.edsoo.ru/ff0ac74a
JlabopaTopnas pabota
"KoncTpyupoBaHue 1 U3y4eHUe
paboTHI AJIeKTpoaABUTATENS "
Omnbrtel @apazesi. 3akoH
62 ANEKTPOMArHUTHOW MHAYKIIMU buomorexa LIOK
P Y ’ https://m.edsoo.ru/ff0ac86c
[IpaBuio Jlena
OnexrporenepaTop. CriocoOb!
MIOJTYYICHUS MICKTPUICCKON SHEPTHUH.
63 DJICKTPOCTAHIINH Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHOM paboTe
64 1o Teme "DIIeKTPHUYECKUE U

MAarHUTHBIE sIBJIeHUS"
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KonTponbhas pabota no teme

65 "DNEeKTpUYeCKUe U MarHUTHBIC 1
SIBJIICHUS"

66 PesepBHbIit ypok. PabGoTta ¢ Tekcramu 1 bubmmoreka [JOK
o Teme "TernoBsie siBiIeHUS" https://m.edsoo.ru/ffOacb14
PesepaHblii ypok. Pabota ¢ Tekctamu

67 o tTeme "TlocTostHHBII 1 bubmorera [JOK

o " https://m.edsoo.ru/ffOacc5e

AIEKTPUUECKUIN TOK

68 PesepaHblii ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHbI€ sIBJIeHUS"

OBILEE KOJIMYECTBO YACOB I10
- 68 145

[TPOTPAMME
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9 KVIACC

KosmnuecTBo yacos JIEKTPOHHBIE
Ne Jara uudgposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypcsl

1 MexaHu4eckoe TBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcyeta. OTHOCHTEIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMONIMHENHOE 1 bub6mmorexa [IOK
JIBUJKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBkenue. CpeHsiss 1 MTHOBEHHAs 1
CKOpPOCTh

5 [IpsamosMHENHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSAMOJIUHEUHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'padux ckopocTu
Jlabopartopnast padota "Onpenenenue

7 YCKOpPEHMS Teja Ipu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"

3 CoOomnoe nmagenue tei. OIbITH 1
lanunes

9 PaBHOMEpHOE BHKEHUE TIO 1 bub6mmorexa [IOK

okpyxHocTu. Ilepuon n wacrora

https://m.edsoo.ru/ff0ael76
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obpamenus. JInneitHas u yriaoBas

CKOPOCTH
10 LlenTpoCcTpeMUTENBEHOE YCKOPEHUE
11 [1epBeiii 3akon HeroToHa. BekTop bubmuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubnnorexa [JOK
PaBHogelicTByIOIIAsA cHla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. bub6mmorexa [IOK
Cymniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npumMeHeHne bubnnoreka [JOK
3aK0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka E::iﬂ;j;f;iﬁg}; 0aeca?
16 Pewenue 3amau no reme «Cuna
YOPYTOCTH
17 JlaboparopHnas pabota «Onpenenenue bubmuorexa [JOK
JKECTKOCTH IIPYKUHBDY https://m.edsoo.ru/ffOaee28
bubmuorexa [JOK
18 Ciuna Tpeti https://m.edsoclal. ru/ff0af738
19 Pemenue 3amau mo teme «Cuna bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlabopartopnast padota "Onpenenenne bubnuorexa [JOK
Kod(duLIMeHTa TPEHUS CKOJbXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amnau no reme "3akoHbl
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ffOafb8e
TPCHHS
22 Cuna TSKecTH U 3aKOH BCEMUPHOTO bu6mmorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
HageHUs

https://m.edsoo.ru/ff0af044

Ypoxk-koHpepenuus "JIBrmxeHue Ten

23 BOKPYT TPaBUTAI[MOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no teme "Cuia Eubs LIOK
nOInoTeKa
24 TSDKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocMHU4€ECKask CKOPOCTb. bubnuoreka [IOK
HesecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTeprUabHOM TOUYKH.
AGcomoTHO TBEPAOE TEIO. Eu6 1OK
N nonnoTexa
26 Paprosecue TBEproro Texa ¢ https://m.edsoo.ru/ffOafe36
. A~ _%
3aKpEMIEHHON OChIO BPALLEHUS.
MowmeHnT cuinsl. LleHTp TsKECTH
PaBHOBecue mMaTeprabHONW TOUKH.
AGCOMIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuinsl. LleHTp TsKecTH
28 Pemenwne 3agau mo teme "MoMeHT bubmuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO Bu6 1OK
nonnoTexa
29 TeMme "MexaHM4eCcKOe IBUKEHUE.
B . \ https://m.edso0.ru/ff0b0408
3aMMOJCHCTBHE TEN
KonTponbhas pabota no teme Bi6 LIOK
noinoTeKa
30 "MexaHU4eCKOe IBUKECHUE.

Bs3aumogeiictBue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbe Tena. Umnynbe cuibl. 3aKoH

31 COXpaHEeHHs UMITYyJIbca. YTIpyroe u brbmmorexa LOK
p y o py https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMoJICHCTBUE
Pemenue 3amaq mo treme "3akoH bubmuoreka [JOK
32
COXpaHEeHUs UMITyJbca” https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JIBUKEHUE B IPUPOJE U TEXHUKE"
bu6nmoreka [IOK
4 M
3 CXaHUHECKas pAOOTa H MOIHOCT https://m.edsoo.ru/ffob0as4
35 PaboTa cuitbl TSOHKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPU
PaBHOMEPHOM JIBHXKEHHUH TeJa 10
TOPU30HTAILHON TTOBEPXHOCTH
37 CBsi3b 2HEPrUM U PaOOTHI.
[ToTenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnuorexa [HOK
38 . D
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
40 JlaGopatopHnas pabora «/3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHHUs DHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHoe TBUKEHNE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxatromue KojeOaHusl. bubnuorexa [JOK

Brinyxaennsie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTnyeckuil ¥ py>KUHHBIA
MasATHUKHU

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepuo/ia KojaeOaHui OT KECTKOCTH
NPY>XUHBI X MACCHL IPy3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUIX

46

JlaboparopHnas pabota «Onpenenenue
4acTOThI U IIepuoJia KojeOaHui
MPY>KUHHOTO MAsITHUKa»

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

47

JlabopaTtophnas paborta «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMH
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChlI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BOIHEL. CBOMCTBA
MexXaHW4YeCKUX BOJH. [IpomoapHbIC 1
MONIEPEYHbIE BOJHbI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexanndeckue
BOJIHBI B TBEPJOM TEIIE.
CeiicMuueckue BOIHBI"

50

3ByK. PactipocTpaHenue u oTpaxkeHune
3ByKa

o1

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHius "YIbTpa3ByK U

bu6nmoreka [JOK
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nH(pa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOIBHOM paboTe 1Mo

o4 TeMe "3aKOHbI COXPaHEHUS bubmmorexa [JOK
P ' . https://m.eds00.ru/ff0b25f0
MexaHndeckue KoJieOaHus ¥ BOJTHBI
KonTponbhas pabota no teme
55 "3akoHbI COXpaHeHusl. MexaHnueckue
Kose0aHusl U BOJHBI"
56 DNeKTPOMAarHuTHOE MOJIE. bubmuorexa [JOK
DJEKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3J1I€KTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana
58 AJIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHne 31E€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI CBA3U"
VYpok-uccnenosanue "N3yuenue
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C bubmmorexa [TOK
P . https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITBHOTO TestepoHa
Pemenwne 3ana4 Ha onpeseneHue
60 YaCTOTHI U JJTMHBI 3JIEKTPOMAarHUTHOU
BOJTHBI
DJeKTpOMarHuTHas PUPO/ia CBETA.
61 Cko olcj:TL CBeTa BOJIII;OII;)HG CBOMCTBa bubmmorexa [TOK
P ‘ https://m.edso0.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuHeitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
pactipostp ‘ https://m.eds00.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUs CBETA. 3epKaia. bubnuorexa [JOK

Pemenne 3aJla4 Ha IPUMCHCHHUC

https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cera. 3aKkoH

bubmuoreka [JOK

64
IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp30BaHne MOTHOTO BHYTPEHHETO bubmmorexa [TOK
yip https://m.edsoo.ru/ff0b3c5c
OTPaKEHHSI B ONTHYECKUX CBETOBOJAX
Jlabopartopnast padota "UccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHHs Ha
rpanuue "Bo3ayx-crexsno""
VYpok-koudepennus "Mcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPayKCHHMS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
bu6mmorexa [IOK
68 JIunzel. OnTrueckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2c
bu6nmoreka [IOK
69 [TocTpoeHne n300pakeHUI B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "OnpeaeneHue
70 ok Ic)HorE accpTOﬂHHﬂ u oimqecxoﬁ bubmmorexa LIOK
YCHOTO pacetos ) https://m.eds00.ru/ff0b4206
CHJTIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHbepenius "OnTuiyeckue bubmuorexka [JOK
JIMH30BbIE TPUOOPH" https://m.edsoo.ru/ffOc0a7e
['na3 kak onruyeckas cuctema.
72 3penne. [ledhekTsl 3peHus 1 ux bubmorexa HOK
P ] P https://m.edsoo.ru/ff0b4684
KOPPEKIIHUS
PasnosxeHne 6eoro cBeTa B CIIEKTP.
73 OneiTel HeroroHa. ClioxxeHnne

CHEKTpaJIbHBIX I[BeTOB. [lucnepcus
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CBE€Ta

JlaGopatopHnas pabdora "OnbITh IO
pas3ioKeHUIo 0eJI0ro CBeTa B CIEKTP U

bubnunoreka [JOK

74
BOCTPHSTHIO IBETA [IPSAMETOR HpH 1X https://m.edsoo.ru/ffOc0f4c
HaOJIIOJICHUU Yepe3 [IBETOBBIC
¢bunbTpH"
VYpoxk-npaktukyMm "BoigHOBBIE
75 CBFz)ﬁCT]i)a CBeTz' ucrepcust bubmorexa HOK
A peud, https://m.edsoo.ru/ffOc0e2a
uHTEeppepeHys u rudpaxus”
76 Omnsitel Pe3epdopna u mianerapras
MOJIeTIb aToMa
bu6nmoreka [JOK
77 IT Bopa. M b
OCTYIATRL HOPa. WIOACIE atova bopa https://m.edsoo.ru/ff0c12a8
HcnyckaHue u MOTJIoNIeHUE CBEeTa
78 aromoM. KBaHTbl. JIuneiuareie
CIIEKTPHI
79 Ypoxk-mipaktukym "Habmonenue bubanorexa [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ffOc144c
80 PannoakTuBHOCTE U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1550
81 Crpoenue atomHOro sanpa. Hyknonnas bubmuorexka [JOK
MOJEeIb https://m.edsoo.ru/ff0c1672
82 PannoakTuBHBIE TPEBpaLICHUS. bu6mmorexa [IOK
Nzotonsl. [lepron nonypacnana https://m.edsoo.ru/ffOc18ac
Pemenue 3agau no reme:
83 "PaguoakTHBHBIC TIPEBPAIICHUS bubmorexa HOK
8 P "p B ' https://m.edsoo.ru/ff0clal4
[Tepuon nmonypacnana
84 Ypok-koHpepenmus "PaguoakTuBHBIC bubnuorexa [HOK
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W3IIyYCHHS B IPUPOIE, MEIUIINHE,
TexHuke"

https://m.edsoo.ru/ffOclbda

Snepuble peakunu. 3aKOHBI

85 COXpaHEHHUs 3apsI0BOr0 U MaCCOBOI'O
qucen
OHeprus cBsA3M aTOMHBIX siziep. CBs3b bub6nuoreka [IOK
86
MAaccChl U SJHEPTUHN https://m.edsoo.ru/ff0c2126
87 Peakuuu cuHTE3a M NeneHUs SaEp. bu6mmoreka [IOK
Ucrounuku sHeprun CosiHUA U 3BE3] https://m.edsoo.ru/ff0c1c58
Ypok-koudepennus "AnepHas
88 sHepreTuka. JleiicTus bu6mmoreka [IOK
PaANOAKTUBHBIX U31yUYEHUN Ha KUBbIE https://m.edsoo.ru/ffOcld7a
OpraHusmsl"
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
89 Teme "DJIEKTPOMArHUTHOE TOJIE.
DJeKTPOMarHUTHbIE BOJIHBI.
KBanToBsbIe siBeHUS"
KonTponbhas pabota no teme
90 "DNeKTPOMarHUTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c1e88
KBanToBbIe siBeHUS"
[ToBTOpeHue, 006001IEeHNE.
91 JlaGopatopHbie pabOTHI 110 KypCy
"Bzaumoneiicteue ten"
[ToBTOpenue, o6o0menue. Pemenne
92 pacu€THBIX U KaUECTBEHHBIX 3aJ1a4 110 bubmmorexa LIOK
" . " https://m.edsoo.ru/ff0c223e
TeMe "B3auMoaelicTBue TEN
93 [ToBTOpenue, 0606meHue. Pemenue
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paCLIéTHI)IX 1 KaYC€CTBCHHBIX 3a/1a4 I10
teme ""TemnoBsle mpoueccs”

[ToBTOpenue, o6o0menue. Pemenne

N bubmuoreka [JOK
94 pPacuy€THBIX M KAYECTBEHHBIX 3a/1a4 I10
. https://m.edsoo.ru/ff0c245a
teme "KIIJ] TerioBeIx aBuratenci"
[ToBTOpenue, o6o0meHue. Pemenne
95 acu€THBIX U KQUeCTBEHHBIX 3a7a4 110 bubmmorexa [JOK
P A https://m.edso0.ru/ff0c2572
teme "KIIJ[ snexTpoycranoBOK"
IToBTOpenue, o6o0IIEHNE.
96 JlaboparopHbie pabOTHI IO KypC bubmmorexa [TOK
| aDOPATOPHRIE pabor ypey https://m edso0.ru/ff0c2a22
CBeTOBBIC SBJICHUS
IToBTOpenue, o6o0meHue. Pemenue
97 acUETHBIX U KAYECTBEHHBIX 3a]1a4 110 bubmmorexa [OK
P | | 8 https://m.edsoo.ru/ff0c2b30
Teme "CBETOBBIE ABJICHUS
IToBTOpenue, o6o0meHue. Pemenue
98 PacU€THBIX ¥ KAYECTBEHHBIX 3a/1a4 I10 bubmuoreka [JOK
TeMe "3aKOHBI COXPAHEHHUS B https://m.edsoo.ru/ff0c2c52
MexaHuke"
[ToBTOpenue, o600meHne. Pabora ¢
99 TeKCTaMU 1o TeMe "3aKOoHbI bubmmorexa [OK
| https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 tekctamu 1o Teme "Konebanus u brbmmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 1o Teme "CBEeTOBBIC bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTrOopenue, o6o0menue. Pabora ¢
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TekcTamu 110 Teme "KBaHTtoBas u
sanepHas pusuka"

OBILEE KOJIMYECTBO YACOB I10
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IHPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM NPOIT'PAMMbBI OCHOBHOT'O
OBLIEI'O OBPA30OBAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOTO 00111€er0 00pa3oBaHUs

11

HCIIOJIb30BAaTh U3YUCHHBIC ITOHATHUA

1.2

pasiinydaTth ABJICHUA IO OMNHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (pI/I3I/I‘ICCKOC SIBJICHUC

13

pacro3HaBaTh NPOSIBIEHHE UW3YyYEHHBIX (HU3MUECKUX SBJICHUI B
OKpYy’KarollleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATh

CYILLECTBEHHbIE CBOICTBA (IPU3HAKN) PUBNUECKUX SABJICHUN

14

ONKCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMS,
UCHONb3yd (U3UYECKHE BEIMYMHBI, MPU OINUCAHUM MPABUIBHO
TpPakTOBaTh (U3NYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
0003HaYeHMS U AUHUIIBI (PU3NYECKUX BEITUUUH, HAXOIUTH (OPMYJIbI,
CBSA3BIBAIOIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHMMH
BEJIMYMHAMH,  CTPOMTb  TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(bU3UYECKUX BETMYHUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS W TPOIECCHI,
WCIIONb3ysl H3YyYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO
(bopMyITHMpPOBKY 3aKOHa U  3alHCBhIBATh €r0  MaTeMaTHYeCKOe

BBIPAXKCHUC

1.6

OOBSCHATH (PU3MUYECKHE SIBICHHUS, MPOIECCHl M CBOMCTBA TEN, B TOM
guciae W B KOHTEKCTE CHUTYallid TMPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue w3 1 — 2 jormveckWx maroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOIMCTBA (DU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WM

3aKOHOMEPHOCTH

1.7

pemathk pacu€THble 3aaud B 1 — 2 ACWCTBHSI, UCTIONB3YS 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHan3a
YCJIOBMSL 3aJaud 3alUChiBaTh KpPATKOE YCIOBHUE, MOJACTABISAThH
(u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJUTH PacU€Thl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIEC AJISl PEIICHUsS 3a7a4, OIICHUBATh

PEATHCTUIHOCTH TIOyYEeHHOU (PU3MUECKON BEITHUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TMPH ITOMOIIN
(¢u3nYeckux METOJ0B, B OIHCAHUU MCCJIEIOBAHUS  BBIJCIATH
MpoBepsieMoe  MpeArnojoXkeHue  (Tumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh TOJyUYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B

XOJ¢€ oIibITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢uznueckux  CBOMCTB  Tenm:  (QOpMYIUpPOBaThH  MPOBEPSEMBIC
OPEIIONOKEHUsI, coOupaTb  YCTAHOBKY M3  IPEIJIOXKEHHOIO

O60py,HOBaHI/I$I, 3aIIMChbIBaTh X0 OIIbITa U Q)OpMYJII/IpOBaTL BBIBObI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHUs] C HCIOJIb30BAHUEM AaHAJOIOBBIX MU
UQPOBBIX MPHUOOPOB, 3aMKCHIBATH NOKA3aHUS TPUOOPOB C YUETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

NPOBOAMUTH  HCCIEAOBAHHWE 3aBUCUMOCTH  OJHOW  (pU3NYECKOM
BEJIMYMHBl OT JApPYroil C MHCIOJNB30BAHUEM TMPSAMBIX H3MEPEHHIA,
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO HCCIEIOBaHUS, COOMpaTh
YCTAaHOBKY M BBINOJHSITh U3MEPEHMSI, CIIEAYs NPEJI0KEHHOMY IUIaHY,
(¢ukcupoBaTh pe3yJabTaThl MOIYYECHHONW 3aBUCUMOCTU (PUINUECKUX
BEJINYMH B BUJIE MIPEUIOKEHHBIX TaOJIHUIl U TPApHUKOB, JIEJIaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCICOAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIeays
NPEeUIO)KEHHON MHCTPYKIUH: TIPU BBITOJHEHUH U3MEPEHU coOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHUE HCKOMOM

BCJINYHHBI

1.13

coOmomaTh MpaBWja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh HPUHLUNBI  JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMUIBI JEUCTBUS HM3YyYEHHBIX
npubOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO HMX ONHMCAHUS,
UCTONB3ysd 3HAHUA O CBOMCTBaX (PU3MUYECKUX  SIBICHUH U

HE0OXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJUTL TpUMepbl (HaXoAuTh HUHQPOPMALUMIO O MpPUMEPAX)
MPAKTHYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUU B TIOBCETHEBHOM
KU3HM JUIA  oOecredeHus Oe30MacHOCTH TIpH  OOpalieHuu C
npuOopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOTI0ACHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYXKarollel cpene

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(poOpManuu B cetn HMHTEpHET B
COOTBETCTBUM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON MU

MO>KET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHOTIOMYJISIPHYIO  JUTEpaTypy  (U3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOpMAIHH

13 OJHOW 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE NMMCHMEHHBIC U YCTHBIC COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHUKOB HMHpOpMAIUH (PU3NIECKOTO
COJICp’KaHUs, B TOM YHCIIE IMyOJUYHO JIeNaTh KPaTKUE COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM Yy4YeOHBIX HWCCIEIOBaHUM, MpPU 3TOM
rPpaMOTHO HCIIOJIb30BaTh W3YYCHHBIM NOHATHUWHBIA ammapar Kypca

(1)I/IBI/IKI/I, COIIPOBOXKIATb BBICTYIIIICHUC Hpe:’;eHTaI.[HefI

1.19

IpU BBIIOJHEHUN Y4eOHBIX MPOEKTOB M MCCIIEAOBAHUM pacnpenensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C TIOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTh 3a BBINOJHCHWEM ILIaHA JIEUCTBUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JEATEIBHOCTb TIPYNINbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YYUTBIBAs MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

11

HCIIOJB30BAaTh IIOHATHUA

1.2

pa3inyaTh SABJICHHUA II0 OINHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKO€ SABJICHUC

1.3

pacno3HaBaTh IpPOSBIEHUE W3YUYCHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUe SIBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

14

ONUCHIBATh H3yYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYWHBI, TP OINUCAHWU MPABUIBHO
TpPakToBaThb  (PU3MYECKHI  CMBICA  HCHOJBb3YEMbIX  BEJIHUYMH,
0003HAYCHHS ¥ €AUHUIIBI (PU3MUECKUX BETMYWH, HAXOIUTH (OPMYJIHI,
CBS3BIBAIOIME JAaHHYIO (PU3MUECKYI0O BEJIMYMHY C JpYTUMHU
BEJIMYMHAMHU,  CTPOUTH  TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘-IeCKI/IX BCINYNH

1.5

XapaKTCpHU30BaTb CBOMCTBA TCII, (1)H3I/IIICCKI/IC SIBJICHUS W IIPOLICCCHI,
HCIIOJIb3YySA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaT€MaTH4CCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld IPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 1
— 2 JOrMYecKUX LIaroB ¢ nomoupbio 1 — 2 u3yueHHBIX CBOICTBa

(bu3NYeCKuX SBICHUH, PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3a7add B 2 — 3 JACWUCTBUS, UCIONB3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBalOIIME (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHaJIM3a
YCIJIOBHMS 33/1a4¥ 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Ui peLIeHHs 3alauyd, BbIOUpAaTh 3aKOHBl U (HOPMYJIBL,
HEOOXOAUMBIE Uil €€ pelIeHus, POBOAUTh PACUYEThl U CPABHUBATH
NOJY4YeHHOE 3HauyeHue (U3MUECKONW BEIMYMHBI C W3BECTHBIMHU

JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIX
(u3NYEeCKUX METO/I0B, UCIOJIB3YsI OIIMCAHUE HCCIIEI0OBAHNUS, BBIICIATh
IIPOBEPSIEMOE IPEAINOJIOKEHUE, OLIEHUBATH IPABWIBHOCTb IOpPsIIKa

IMPOBCACHUA UCCIICAOBAHUS, JACJIaTh BBIBOAbI

1.9

IPOBO/UTH ONBITHl 1O HAOMIONCHUIO (U3UYECKUX SIBICHUH WIH
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  IPOBEPSEMbIE

OPEIIoNIOKEeHUsl, coOUpaThb  YCTAHOBKY M3  MPEIJI0KEHHOIrO




000py10BaHus, ONUCHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IIPSAMBIC H3MCEPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (pI/ISI/I‘-IeCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBI OT JPYrOl C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUN:
IJITAHUPOBATh HCCIEOBAHUE, COOUPATh YCTAHOBKY H BBITIOJHSTH
U3MEpEeHHsl, CleAys TMpeANoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOMWIl U TpaduKOB,

ACJIaTh BbIBOABI 110 pE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHblE  H3MEpPEHHs  (U3MYECKUX  BEJIMYMUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOW HMHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCINYHNHBI

1.13

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOCTH mpu  pabore cC

1a00paTOPHBIM 000PYI0BAaHHEM

1.14

XapaKTepu30BaTh MPUHLUMbBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHHMM U HEoOXoauMble

¢u3nvecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 0 CXeMaM MU CXCEMATHYHBIM PUCYHKaAM, COCTABJIATH CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C TMOCJICOAOBATCIIBHBIM M IAapalJICJIbHBIM
COCIMHCHHUECM JJICMCHTOB, pasjimuas YCJIOBHBIC 0003HaYEHHS

3JIEMEHTOB JIEKTPUUYECKUX LEEH

1.16

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(MOpPMAIMIO O MpUMeEpax)
MPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU s obOecriedeHHss O€30MacHOCTH Tpu  oOpalieHuu ¢
npudopaMu ¥ TEXHHYECKHMHU yCTPOMCTBAMHU, COXPAHEHHS 3JI0POBbS U

COOJIIO/ICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYXKAIOLICH cpeie

1.17

OCYIIECTBIISATH MOUCK HHPOPMAIUHN (PU3HUUECKOTO COACPKAHUS B CETH
HNHTtepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUM U NYTEM CpPaBHEHMS
JIOTIOJTHUTEIHHBIX HMCTOYHUKOB BBIACIATh WHGOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOXKET OBITh HeﬂOCTOBepHOﬁ




1.18

WCIIOJIb30BaTh IPU  BBHINOJHEHUMM YYEOHbIX 3aJaHU  HAay4HO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOro COJEepKaHus, CIpaBOYHBIE
Marepuaibl, pecypchl cetu MHTepHer; BinaAeTb npuémamu
KOHCIIEKTUPOBaHMsI TeKCTa, MpeoOpa3oBaHusi WHGOpMALUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHHSI,
0000mas uHpOpMAIMIO U3 HECKOJbKUX HCTOYHUKOB (PH3UUYECKOTO
COJICp)KaHWsl, B TOM 4YHUCIIC NYOIMYHO TMPEICTABIATh PE3yJIbTATHI
NPOEKTHOM WM HCCIEN0BaTeNbCKON JIeATENbHOCTH, IPU OSTOM
rpaMOTHO HCIOJb30BaTh M3YYEHHbIM NOHSATHUWHBIA ammapar Kypca

(1)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.20

IPU BHIOJTHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBHH C
NOCTAaBJICHHBIMM  3aJlauaMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JEATENbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOTO 00111er0 00pa30oBaHus

11

HCII0JIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pasiindaTth ABJICHUA II0 OMNHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘ICCKOG SBJICHUC

1.3

pacrio3HaBaTh MpOSBICHHE M3YYEHHBIX (U3MYECKUX SBICHUHA B
OKpYy’arollleM MHUpE, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7ady B y4eOHYI0, BBIICIAThH

CYILLIECTBEHHbIE CBOICTBA (IPU3HAKN) PUBNUECKUX SABJICHUN

14

OIMMCbIBATH H3YYCHHBLIC CBOMCTBA TEI U (1)I/I3I/I'-ICCKI/IG SABJICHUA,
HCIIOJIb3Y (I)I/BI/I"ICCKI/IG BCJIIMYHHBI, IIpU OIIHMCAHUHU TIPABHUIIBHO
TPAaKTOBATh (1)I/I3I/I‘~I€CKI/H\/’I CMBICJI HCIIOJIb3YyCMBIX BCJIIMYHH,

0003HAYCHHUS U CIAWMHUIIbI (bI/IBI/I‘{eCKI/IX BCJIIMYMH, HAXOAUTH (I)OpMy.]'ILI,




CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIUYMHY C JIPYTHMMH
BEJIMYMHAMHU,  CTPOMTh  TIpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS W TIPOIECCHI,
UCIIONBb3ysl HW3YyYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GbopMyITHMpPOBKY 3aKOHa W 3aMHCHIBATh €r0  MaTeMaTHYeCKOe

BBIPAXKCHUC

1.6

OOBSCHATH (PU3UUECKHE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallii TMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX MIIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘-IeCKI/IX SIBJIGHI/Iﬁ, (bHSPI‘ICCKHX 3dKOHa HUJIM 3aKOHOMCEPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy w3z 2 — 3
YpaBHEHMIi), HWCHOJB3ysS 3aKOHBI W  (OPMYIIBI, CBS3BIBAIOIINE
(¢u3nueckue BENWYMHBI: Ha OCHOBE aHaIM3a YCIOBHUS 3aJauyd
3alMChIBaTh KpPaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOUIME  WJIU
U30BITOYHbIE JaHHbBIC, BRIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISL PELeHus, MPOBOJAUTH PAacu€Thl U OLEHUBATh PEAIUCTUYHOCTH

IMMOJIYYCHHOI'O 3HAYCHU (bHSH‘lCCKOfI BCIINYHHBI

1.8

pacCiio3HaBaTb HpO6HCMBI, KOTOPBIC MOKHO pPCIIMTbL IIpU IIOMOIIU
CI)I/IBI/ILIGCKI/IX MCTOAOB, UCIHOJIb3Yd OMHUCAHWUC HCCIICA0BAHUs, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHHUEC, OICHUBATH IIPABUIIBHOCTb IIOpAAKaA
MpOoBCACHUA UCCICAOBAaHMUA, [OCJIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YIIbTATBI Ha6JIIO,HeHI/Iﬁ H OIIBITOB

1.9

NPOBOAUTH OIBITHl MO HaOMIOAEHUI0 (GU3WYECKUX SBICHUN WIH
(U3NYECKUX CBOKMCTB TEJ: CAaMOCTOSATENBHO COOMpPATh YCTAaHOBKY W3
U30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHCHIBATH XOJl ONBITA U €r0

pe3yabTaThl, HGOPMYITUPOBATH BBIBOIBI

1.10

MIPOBOAUTH TIPU HEOOXOIMMOCTH CEpPUI0 MpPSAMBIX H3MEpPEHUH,
OTpe/IeTIsisl CpeHee 3HAueHHE HW3MepseMOoi BenuduHbl ((POKyCHOE
paccTosiHue CcOOMparoIiel JIMH3BI), 00OCHOBBIBATH BHIOOP crocoda

U3MepeHust (M3MEPUTEIIBHOTO MPUOopa)

1.11

IMPOBOJUTH MCCJICIOBAHUC 3aBUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM MPSAMBIX H3MepeHHﬁI IJIAaHUPOBATHL HCCICAOBAHUC,

CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUpPOBATH pPE3yJIbTATHI




HOJ'[y‘-IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BEJINYNH B BHIC Ta6J'II/IIII/I

l"pa(bI/IKOB, ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHblE  H3MEPEHHs  (U3MYECKUX  BEJIUYMUH:
IUIAaHUPOBATh M3MEPEHUs], COOMPATh IKCHEPUMEHTAIBbHYIO YCTaHOBKY
U BBINOJHATH M3MEPEHUs, CIEeAys MPEUIOKEHHON WHCTPYKLHH,
BBIYUCIISITh 3HAYEHHWE BEJIMYMHBI W AHAJU3UPOBATH IIOJTYYEHHBIE

pe3yibTaThl ¢ Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

CO6J'IIOI[3.TB npaBujla TCXHUKH 0e30macHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPOE TEJ0, TOUEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH34, IJIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHHMH U HEoOXoauMble

¢u3nvecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pubopoB u
TEXHOJIOTHYECKUX TIPOLECCOB MPH PEHICHUH Y4eOHO-IPAKTUIECKUX
3a/1a4, ONTUYECKHUE CXEMBI Ul TOCTPOCHUS U300paKeHH B TUIOCKOM

3epKalie U COOMparoNIeH JTNH3e

1.17

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpUMEpax)
MPaKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU s obOecriedeHHss O€30MacHOCTH Tpu  oOpalieHuud ¢
npudopaMu ¥ TEXHHYECKHMHU yCTPOMCTBAMHU, COXPAHEHHS 37I0POBbS U

COOJTIO/ICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYXKAIOLICH cpeie

1.18

OCYIIECTBIISATH MOUCK MHPOPMAINH (PU3HUUECKOTO COACPKAHUS B CETH
Wurtepuer, camoctosTenbHO (OPMYyNHUPYsl TMOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENECICHUS  JOCTOBEPHOCTH  IMOJTYYEHHOM
uHbOpMallMd Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJIHUTENbHBIX

HCTOYHHUKOB

1.19

WCTOJB30BaTh MPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUM  HAaydHO-
HOMYJISIPHYIO JINTEPaTypy (PU3NYECKOrO COJEpKaHUs, CIPaBOYHbIC

Marepuanbl, pecypcbl cetu MHTEepHeT; BiaAeTh OpUEMaAMU




KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MHGOpPMALIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HUH(pOpPMalMU M3 HECKOJbKUX HCTOYHHMKOB (PU3UUYECKOIrO
coJiepKaHusl, MyOJMYHO MPEACTaBIATh PE3yJbTaThl NMPOEKTHOW MU
HCCIENOBATEIbCKOM  JEATEIBbHOCTH, IPU  OTOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN MMOHATUNHBIN anmnapaTr u3y4acMoro paszaena
(GU3MKH W COMPOBOXKJIATh BBHICTYIUICHHE TMPE3CHTALUEH C y4ETOM

0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

IPU BHITIOJTHEHUHM Y4YeOHBIX MPOEKTOB M MCCIENOBAHUN (PUINUECKUX
MIPOLIECCOB pacIpenesaTh 00S3aHHOCTH B IPYIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTb 3a BBINOJHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OLICHUBATh
COOCTBEHHBII BKIAJ B JESATENbHOCTb TPYMNbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pa3pemiatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3jiena

Kon
3JIEeMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXAIOIIEI'O MHUPA

11

duzuka — Hayka O mnOpupoje. SBIEHUS HPUPOABI.
dusuueckue SABJICHUA: MCXaHHNYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

duznueckre BenuWYMHBL  M3Mepenue  pusnueckux
BenuuuH.  @usnueckue  npubopel.  [lorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EctecTBeHHOHAy4HBIH METO/A TO3HAHHS: HAOJIOICHHE,
IIOCTAaHOBKaA HaquOFO BOHpOC&, BBIABHUKCHHUEC THUIIOTEC3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBSICHEHHE

HAOJIFOJAEMOT0 SABJICHUS

1.4

Onucanue pU3NUECKUX SBJICHUN C TOMOIIbIO MOJIEIEH

1.5

[TpakTnyeckue paboTHI:

###Par#t#13mepenne paccTosTHUM.
#HHPar###13mepenre 00bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par##Onpenenenue pa3MepoB MallbIX Tell.
###Par###lI3mepenne  TemmepaTypbl MpPU  [TOMOIIH

JKUJKOCTHOTO TEPMOMETPA U JATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

2.1

#H#Par###CTtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pazMepbl.  OmbITBI,  J0Ka3blBalOIIUME  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

###Par#t#[prokenne  yactur,  BemectBa.  CBs3b
CKOPOCTH  JBWIKEHHS  YacTHI[ C  TEMIIEpaTypOi.

BbpoyHoBckoe nBmxenue, uddysus

2.3

B3anmoneicTre 4acTUll BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUEC

#H##Par### Arperatuple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3os, JKUIKOCTEN H TBép,Z[BIX (KpI/ICTaJIJII/I‘leCKI/IX) TECII.

2.4 B3anmocBA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSIX U WX aTOMHO-MOJEKYJISPHBIM
CTpOSHUEM

2.5 OCo0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTiueckue padbOTHI:
###Par#t#Onenka nuaMeTpa aromMa METOAOM pPsoB (C
UCTIONIb30BaHueM (oTorpaduii).

2.6 #HHPar##H#OnbITEl 10 HAOMIOASHHIO  TEIIOBOIO

paciupeHus ra3oB.
HHHPar###OnbITel 10 OOHApY)KEHUIO JEWCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JIBUKEHUE
HH#HPar###CropocTb. Cpennsist CKOPOCTh pu
3.2 HEPaBHOMEPHOM JIBW)KE€HUHU. Pacdyér myTu M BpeMeHH
JIBYDKEHUS
SIBnenne uHepuuu. 3akoH MHEpUMH. B3ammoneincrtsue
3.3 TEJ KaK MPUYMHA W3MEHEHHS CKOPOCTH BMIKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Tella
34 #H#Par### Inornocts BemiectBa. CBS3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMA BElIecTBa
3.5 Cuna xak xapakTepUCTHKa B3aMOAEUCTBUS TE
36 Cuna ympyroctun u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO JUHAMOMETpa
3.7 H#H#HPar###SIBnenne TaroteHus M cwia Tsokectd. Cuiia
' TSKECTH Ha JpYrux maHerax. Bec tena. HeBecomocts
28 Cuna tpenus. TpeHue CKOJNBKEHUS W TPEHHE MOKOS.
' TpeHnue B npuUpojie U TEXHUKE
3.9 #HHHPar###Crnoxxenne cuil, HaNpaBICHHBIX IO OJHOU

npsmoii. PaBHoelicTBy0IIAst CUIT




3.10

[TpakTuueckue padbOThI:

OmnpezneneHue CKOPOCTH  PAaBHOMEPHOIO  JBMOXKEHUS
(mapuka B KHIKOCTH, MOJIENH  3JICKTPUIECKOTO
aBToMOOMWIs W Tak ganee). OmnpeneneHue cpeaHei
CKOPOCTH CKONBXEHHUS Opycka WM WIapuKa 110
HAaKJIOHHON  muockocTH. OrmpeneieHne IMIOTHOCTH
TBEPIOTO Tena. OmnbITHI, JeMOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTsbkeHus: (nedopMaiuu) NpyKUHBI OT
NPWIOKEHHOW Ccwibl.  OMBITBI, J€MOHCTPHPYIOIINE
3aBHCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Teja u

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBICHUS B MPpUPOJC. IIPUMEPHI IBHMXKCHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B *KMBOW M HEXHUBOW IPHUPO/IE,
NEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuuyeckue ycTpoicTBa: JUHAMOMETDP, MOAIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEN 1 T'A30B
41 [aBnenue TBEpnoro Ttena. CrnocoObl yMEHbBIIEHUS U
' YBEJIMYEHUS J1aBICHUS
42 JlaBnenue raza. 3aBUCHUMOCTb JJaBJIEHUs Ira3a oT 00bEMa,
' TEMIIepaTypbl
43 [lepenaua maBneHUs TBEPABIMH TEIAMH, YKUIKOCTIMHU U
' razamu. 3akoH [lackamns. [THeBMaTnyeckue MaliuHbI
3aBUCUMOCTh  JaBJICHHUSA KHUJIKOCTHM OT  IJIyOUHBI.
4.4 'mnpocraTudecknii mapagokc. CooOnaromecs coCy bl
['mapaBianueckue MeXaHUu3MBbl
Atmocdepa 3emnu u atMocdepHoe aaBieHue. [IpuunHbl
A5 CyIIECTBOBaHUSl BO3AYIIHON 00010uku 3emuid. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOr0 JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
G N3mepenue armochepnoro naminenusi. [Ipubopsr mms
' U3MEpEHUs aTMOC(EpPHOro aBIeHUs
JlelicTBue *KMIKOCTH M raza Ha IOTPYXEHHOE B HHX
4.7 Teno. BreiTankuBaromas (apxumenoBa) cuiaa. 3aKOH

Apxumena




4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[IpakTrueckue padbOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT
o0béMa mNOrpyXEHHOM B JKUJIKOCTb YacTH Teja.
OmnpeneneHne BBITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TE€N0,  NOrpykéHHoe B  JKHMIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIIKMBAIOLIEH CHIIBI, NEHCTBYIOILEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHWJIBI, ICUCTBYIOIICH Ha TEJO B YKHIKOCTH, OT 00BEMaA
MOTPY>KEHHOW B JKUJIKOCTh YAaCTH Tela U OT ILUIOTHOCTH
JKUJKOCTH. KoHcTpynpoBanue  apeomerpa WU
KOHCTPYMPOBAaHHME  JIOAKM W  OIlpencieHue  e€

rPy30M0AbEMHOCTH

4.10

du3nueckue SIBJICHUSA B npupoac: BJIMSHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IJIaBaHUC

pBIO

411

TexHuueckue yCTPOWCTBA: COOOILIAIOIIMECS COCYIBI,
YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanudeckas padora

5.2 MexaHnueckasi MOILIHOCTb

£ 3 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAS

' miockocTh. [IpaBuio paBHOBecHs pbluara

5.4 [IpumeHeHue paBuiia paBHOBECHS pblyara K 0JIoKy
«3o070TO€  TpaBwio»  MexaHWkKH.  KoadduumeHt

5.5 MOJIE3HOTO JeCTBUS MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHast SHEPTrUU Teja, MOJHATOTO HaJ 3eMIIEN

5.7 Kunernueckast sneprus

58 [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHECHHUS U

COXpaHCHUA MEXaHUYeCKOM OHCPIun




5.9

[TpakTuueckue padbOThI:

#H#Par###Onpenenenne paboOThl CHUJIBI TPEHUS NpU
pPaBHOMEpPHOM JBM)KEHMM Tejla 10 TOPU30HTAIBHOMN
nosepxHoctu. MccnenoBanue yciloBUH paBHOBECHS
ppiuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

I/I3yquI/Ie 3daKOHa COXpaHCHUA MEXaHUYECKOMN 9HEpPTUn

®du3nyeckue SBICHUI B npupoac: pblHaru B TEIIC

5.10
YeroBeKa
TexHudeckue yCTpOMCTBA: pblYar, IOABWXKHBIA H
511 HEMOJIBIKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Koxn
IIpoBepsieMble 3J1IeMEHTHI COAePKAHUSA
pasjiena 3J1eMeHTa
TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOPUM CTPOEHHUS BellecTBa. Macca U pa3Mmepsl
' MoJniekys.  OmBITBI,  TOATBEP)KJIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHOKUHETUIECKO TeOprH
Mogenu  TBEPAOro, OKUAKOTO W Tra3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammnaeckue u aMmop(HbIC
Tena
6 OObscHEHUE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TOJIOKEHH MOJEKYJIIPHOKUHETUUYECKON
TEOpUHU
6.4 CMaunBaHUE U KallWIISIPHBIC SBICHUS
6.5 TemoBoe pacmmpeHue u cxaTue
56 Temmneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO
' TETIOBOTO JIBIYKEHHS YaCTHUI]
67 Buytpennss sueprust. Crioco0Obl H3MEHEHHsI BHYTPEHHEH
' SHEPIUu: TeIIonepeada i COBepIIeHne padboThl




6.8

BI/II[I)I TCIJIonepeaayn: TCIJIONPOBOAHOCTb, KOHBCKIIUAA,

U3ITy4yeHue

KomnuectBo  TemnoTel.  YaelnbHas — TEIUNIOEMKOCTH
6.9

BEIIECTBA

TemsooOMeH U TemyioBoe paBHOBECHE. Y paBHEHUE
6.10

TEIUIOBOTO OanaHca
6.11 [TnaBneHre u OTBEPICBAHUE KPUCTATUIMICCKUX BEIICCTB.

' VY aenpHas TEMIOTa MJIaBICHUS

[TapooOpazoBanue u  KoHaeHcamus.  Vcmapenwue.

6.12 Kunenue. VYaenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYpbl KUTIEHUS OT aTMOC(HEPHOTO

JTaBJICHUS
6.13 BnaxxnocTs Bo3niyxa
6.14 DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOpaHus

[lpuHuunsr  pabotel  TernoBbix asurareneit  KIIJ]
6.15 TEIUIOBOTO ABUTareis. TeIuIoBble IBUTrATENIW W 3alllUTa

OKpYKaroIIei cpebl

3aKOH COXpaHEeHHMsI U MPEBPAILEHUs] YHEPTUH B TEILIOBBIX
6.16

mporeccax

[IpakTrueckue paboTHI:

H#HH#Par###OnbITel IO  OOHAPY)XKEHUIO JCHCTBHS CHII

MOJICKYJISIPHOTO TIPUTSKEHHUS.

#H#HPar###0OnbITel 1O BBIPALUMBAHUIO  KPUCTAIIJIOB

MOBAPEHHOM COJIM WIIK caxapa.

#HAPar###OneITH o HaO0II0IEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEINl.

##HPar###Onpenenenne naBieHUs BO3Ayxa B OaisioHe
IITIPHUIIA.

H#HHHPar###OnbITEl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTD
JABJICHUS BO3JyXa OT €ro o0bEMa W HArpeBaHUsS WU
OXJIAXKICHHMSI.

###Par###1posepka runoresbl JUHEHHONW 3aBUCHMOCTH




JUIMHBI ~ CTOJIOWKA IKHJIKOCTH B TEPMOMETPHUYCCKON
TpyOKe OT TeMIlepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTPEHHEMN
SHEPTUM TejNa B Pe3yJibTaTe TeIuionepenayn u padboTs
BHEIIHUX CHUJI.

#H##Par#H##lccnenoBanre SBIEHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUU XOJOTHOU U TOpsiueid BOJBI.
#HH#Par####0Onpenenenue KOJIMYECTBA TEIIOTHI,
MOJIy9eHHOTO BOJIOW MPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITUHAPOM.

#H##Par####OnpenencHue YACIBbHONM  TEIIOEMKOCTHU
BEIIIECTBA.

H#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIBHOW — BIAXKHOCTH
BO3yXa.

#H#Par####0OnpeneneHue yaeabHOW TEIUIOTHI IJIaBICHUS

JbpJa.

6.18

®usnueckue SBICHUA B NPHUPOAE: MOBEPXHOCTHOE
HaTsOKEHUE W KamWUISIpHBIE SIBIIGHUS B TMPHUPOJIE,
KpUCTAJIIbl B IIpHUpoae, uzinydenue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPbL, INPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CIrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Dnektpuzalus Ten. [IBa poja aIeKTpUUecKuX 3apsiioB
BiaumoneiictBue 3apspbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBMCUMOCTD CHIIBI B3aUMOJICUCTBUSI 3aPSDKCHHBIX TEJ OT
BEJTUUYHMHBI 3aPSIJIOB U PACCTOSIHHSI MEXK/Ty TEJIaMH)

7.3 Dnekrpuyeckoe nojie. Hanpssk€HHOCTh 3JIEKTPUUECKOTO




nosst. [IpyHOMD Cyneprno3uiuu IEKTPUYECKUX TMOJIeH

(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN

7.4 anexTpudeckuid 3apsaa. Ctpoenne aroma. [IpoBogHuky n

JURJIEKTPUKU
7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

OnexkTpuueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS
7.6

ANEKTPUYECKOr0 TOKa. MICTOYHMKH MOCTOSTHHOTO TOKa

HevictBus 3IIEKTPAYECKOTO TOKa (TerioBoe,
1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUHA TOK B

KHUIKOCTAX U razax

Onektpuyeckas uenb. Cuia ToOKa. DJIEKTPUUYECKOE
7.8

HamnpspKeHHe

ConpotuieHue MPOBOJTHUKA. VY nenbHoe
7.9

COMPOTUBIICHUE BEIIECTBA
7.10 3akon Oma a1 y4acTka 1enu

[TocnenoBarenbHOE W THapajlieIbHOE  COEIUHEHUE
7.11

MIPOBOJHUKOB

PaGora m MONIHOCTH JJICKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenua

3 DNeKTpUYeCKue e W TMOTPEOMTENTH SICKTPHUSCKON

7.1

sHepruu B ObiTy. KopoTkoe 3amMblkaHue

[ToctosHHbIE MarHuThHl. B3amMoaercTBUE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosie. MarHutHOoe TIONe 3€MIIM M €ro
7.15

3HAaYEHHEe NI )KU3HU Ha 3emie

6 OmneiT Opcrena. MaruutHoe 1moJie 3JeKTPUYECKOTo TOKa.

7.1

[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MAarHUTHOIO IOJISI HA MPOBOAHUK C TOKOM.
7.17 DNEeKTpOABUTATENIb TOCTOSIHHOTO TOKa. Vcmonb3oBaHue

QJICKTPOABUT aTele B TEXHHYECKUX YCTpOﬁCTBaX H Ha




TpaHCIIOpTe

Oneitel  @apages.  SIBieHuHe  3IEKTPOMArHUTHOMN

7.18
nnaykuuu. [Ipasuno Jlenma
DIEeKTpOTreHepaTop. CriocoOsr MOJTyYEHUS
7.19 BJIEKTPUYECKON SHEPIUHu. DNEeKTPOCTaHIIUU Ha
BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTrdyeckne pabOTHI:
OnpIThl 10 HAOTIOACHUIO JEKTPU3ALUH TeJ HUHIyKIUEeH
Y TIPU COTIPUKOCHOBEHHH.
HccnenoBanne AeWCTBUS DIEKTPUUECKOTO TIOJIA HA
TIPOBOHHUKY ¥ TUDJICKTPUKH.
COopka ® TIpoBepKa pabOTHl DSJIEKTPUUYECKON IIETH
MOCTOSIHHOTO TOKA.
W3mepenue u perympoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHUe HAMPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3uCTope.
OnbITHI, JIEMOHCTPHPYFOIIIHE 3aBUCHUMOCTh
7.20 ANEKTPUICCKOTO COMPOTHRIICHUS MPOBOJHHUKA OT €ro

JUIMHBI, IIJIOLAIH [TONIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBuila CIIOKCHMS  HAINPSOKEHUHM  IIpU
IIOCJIEIOBATEIILHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CWiIbl TOKa IPH MAPATUIEITBHOM
coeMHEeHUM  pe3uctopoB.  OmpeneneHue  pabOThI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMON Ha pe3ucrtope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKa, UAYIIETO 4YEPE3 JaMIIOYKy, OT HalpsOKEHHUS
Ha Hell. Onpenenenue KIT/I narpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJEHCTBUS IIOCTOSHHBIX MAarHUTOB.
W3ydeHne MarHUTHOIO MOJIS MOCTOSIHHBIX MATHUTOB IIPU

nux 06"be,Z[I/IHeHI/II/I H  pasaciICHUMU. HCCJ’IGI[OB&HI/IC




JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITel,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJCICTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKAa W HallpaBJIeHHd TOKa B Karymke. l3ydenue

I[CflCTBI/I?[ MAaroiuMTHOIO IIOJII Ha IPOBOJHUK C TOKOM.

KoncTpyuposanue u U3y4YCHHE paboThI
DJIEKTPOJABUIATENIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKHU. OnelTel 1O

HUCCICAOBAaHHUIO SABJICHUA BJIGKT‘I)OMaFHI/ITHOfI HWHAYKIWH:
HUCCICOOBAaHUC W3MCHEHMI 3HAaYeHHSI U HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

Ousuyeckue SBICHUS B MPUPOJE: IIEKTPUUECKUE
SBIEHUST B  arMmocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMIIH, JIPEi MOJIIOCOB,
pOJIb MAarHUTHOTO TOJIS ISl KU3HHU HA 3emile, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue yCTpoMCTBA: JJIEKTPOCKON, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CUETUMK DIICKTPUUECKON DHEPTHUH,
ANIEKTPOOCBETUTENIBHBIE  NPHOOPHI,  HarpeBaTeNbHBIC
NIEKTPONPUOOPHI (mpumepsl), INIEKTPUYECKUE
MPEJOXPAHUTEH, JJIEKTPOMArHUT, DSJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kopx anemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SABJIEHU S
Mexanudeckoe JABWXKEHHE. MarepuajibHas TOYKa.
8 51 Cucrema orcuéra
8.2 OTHOCHUTENLHOCTb MEXAHUUECKOTO ABIKEHUSI
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE




8.4

#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEWHOE JBUKEHUE.
Cpennsis W MIHOBEHHass CKOpPOCTb Tela  IpH

HCPaBHOMCPHOM ABHXKCHUHN

8.5 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHENHOE
' JBMKEHHE

8.6 ##HPar###CroOoiHoe nasenue. OnbIThl ['anumes

#H#Par##PaBHOMEPHOE JIBMJKEHUE 110 OKPYKHOCTH.
8.7 Ilepuon m wactora oOpamienus. JIuHeliHas U yryoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHe

8.8 Ilepssiii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroTona

8.11 H#H#Par###] [puHuMn cynepno3uium cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #HPar##H#Cuna  TpeHus: Cuila TPEHUsl CKOJIbXKEHUS,
' CHJIa TPEHHS TTOKOS, IPYTHe BUBI TPCHHUS

8.14 #A#Par#H#Cuna  TSKECTM W 3aKOH  BCEMHUPHOIO
' TATOTEHUA. Y CKOPEHUE CBOOOAHOTO MaJIeHUs

8.15 IBwxkenne  miaaHer  Bokpyr  Comnnma.  Ilepsas
' KocMuyieckasi ckopocTb. HeBecomocTs 1 neperpysku

8.16 PaBHOBecue MaTepuanbHON TOYKUA. AOCOIIOTHO TBEPI0E
' TENo

8.17 ###H#Par####PaBHoBecre TBEPJOro Tena ¢ 3aKperIEHHOM
' OCbI0 BpanieHusi. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenne nmiynsca. Mmmnyibc cuibt

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 #iHPar###PeakTHBHOE IBIKCHUE

8.21 Mexanudeckas paboTa U MOIIHOCTD

8.9 PabGora cun T1sbkectu, ympyroctd, TpeHus. CBs3b
' SHEpPruu u paboTbl

8.3 [TorennuanbHass dHEprus Tena, MOJHATOTO  Haj
' MTOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHunanbHast 3HEPTUs CKATON NPYKUHbI




8.25

#H##Par####Kunetnueckas  sHeprusa.  Teopema o

KUHETHYSCKOMN SHECPTrUun

8.26

HHH#Par###3aKoH coxpaHeHHs] MEXaHUYECKOH SHeprun

8.27

[TpakTuueckue pabOTHI:

OmpeneneHne CpeaHE CKOPOCTH CKOJIBXKEHHUS Opycka
WM JBWKEHHUS IIapuKa MO HAKJIOHHOW IJIOCKOCTH.
Onpenenenre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHH TMIPHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM
IBUKEHUM 0€3 HavyallbHOW CKOpPOCTHU MYTH OTHOCATCS
KaKk psAI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIBKECHHS
OT CWIbl HOpPMajdbHOTO JaBieHus. OnpezneneHue
Kod(p¢uimeHTa TpeHHus CckoibxkeHus. OnpenencHue
xEcTKocTU TpykuHbl. OmpeneneHue padOTHl  CHIIBI
TpEHUsT TPU PABHOMEPHOM JBUKEHUU Tela IO
TOPU30HTANLHOM MOBepXHOCTH. Ompernenenue padboOThI
CWIBl  YOPYroCTH  TpU  TMOABEME  Tpy3a  C
UCIIOJIb30BAaHUEM  HEMOJBMKHOTO U MOABUKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B npupoac: MpujirBbl U OTJIUBEI,
ABMOKCHUC I1IJIAHCT ComHeuHoM CUCTCMbI, PCAKTHUBHOC

ABHUKCHHUC KHMBBIX OPraHu3MOB

8.29

TexHuyeckue  yCTpOWCTBA:  CIUJOMETP,  JATYUKH

MMOJIOKCHUS, pACCTOSAHNUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIELAHMA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMILIUTY/1a

99 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' IIpeBpartiieHre sHEprur Npu KojaedaTeIbHOM JBHKEHUH

93 3aryxatomue KosiebaHus. BpIHyXJeHHble KojeOaHMs.

Pe3onanc




9.4

Mexanudeckne BOJHBL. CBOIicTBAa MEXaHUYECKUX BOJIH.
[IponosibHBIE M TIONIEpEUYHBbIE BOJHBI. [[MHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHHsl. MexaHn4eCKre BOJIHBI B

TBépI[OM TCIC, CENCMHUYECKHE BOJHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Nudpas3Byk u ynpTpa3Byk
[TpakTuyeckue paboOTHI:
Onpenenenve 4YacToThl M HepuoAa  KosneOaHUi
MaTeMaTH4eCKOr0 MasiTHUKA.
Onpenenenve 4YacToThl M HepuoAa  KoseOaHUi
IIPYXKUHHOI'O MasiTHUKA
9.7 HccnenoBanne 3aBUCMMOCTH NepuoAa  KojeOaHui
' MIOABELICHHOIO K HWUTU TIpy3a OT JMJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH NepuoAa  KojeOaHui
IIPY’)KMHHOI'O MasTHMKa OT Maccel TIpys3a. IIposepka
HE3aBUCUMOCTH repuoa KoJIe0aHui rpysa,
MIOJIBEILIEHHOTO K HMUTH, OT MAaccChl Ipy3a U KECTKOCTU
npy>XuHsl. I3mepenue yckopeHus cBOOOTHOTO MaICHUS
®usnueckue SBICHUA B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMMUYECKHE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

BHCKTpOMaFHI/ITHOG I10JIC. SHGKTpOMaFHI/ITHHe BOJIHBI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarauTHas mpupoga cera. CKOpPOCTh CBETa.

' BonHoBble cBOMCTBaA cBeTa

ITpakTryeckue paboTHI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIBHOTO TenedoHa

105 ®dusnueckue SBIEHUS B HpUpoAe: OHOJIOrMYEcKoe

NEUCTBHE BHJIIMOTO, yIBTPadHuOIETOBOTO U




PEHTICHOBCKOI'O I/ISJIy‘-IeHI/Iﬁ

106 Texnuueckune YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBeta. Mictounuku ceera
11.2 IIpsimonuHeEHOE pacpoCTpaHEHHE CBETa
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaxeHUs
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHUS CBETa.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JIunza. Xop siydeii B 1MH3e
118 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa MU
' TeJecKona
117 'ma3 kak onTuYeckass CcUcCTeMa. bIM30pyKOCTh W
' JaTbHO30PKOCTh
118 Paznoxenue Genoro cBera B cnektp. OnbiTel HbtoTOHA.
' CrnoxeHne CrieKTpalibHBIX IBETOB. Jlucnepeus cBera
11 [IpakTuueckue padbOTHI:
#H#Par###ccnenoBanue 3aBUCHUMOCTH yria
OTpa)KEHHSI CBETOBOTO JIydya OT yTIJia MajcHusI.
##HPar###13yueHne  XapakTepUCTHK — M300pakeHHs
IpeaMeTa B INIOCKOM 3epKalie.
#H#Par###ccnenoBanue 3aBUCUMOCTH yria
MPEJOMJICHUSI CBETOBOTO Jiyya OT YIJla TaJeHHUs Ha
119 IPaHMIIE «BO3YX — CTEKIION.
' #H##Par###lonyuenne M300pKEHUM C  MOMOIIBIO
coOuparoIei JIUH3HI.
#H##Par###0npenenenue (POKyCHOrO pPAacCTOSHHS U
OINTUYECKOM CHIIBbI COOMpArOILEH TUH3BI.
#AH#Par#H#ONbITEL 0 pa3ioXkeHuo Oenoro cBera B
CIIEKTP.
H#HHPar###0nbITEl IO BOCHPHUSTHIO IIBETA MPEIMETOB
IpU UX HAOJIIOIEHUH Yepe3 LIBETOBbIC (DUIBTPHI
11.10 ®dusnyeckue sBIEHUS B npupone: 3atMeHus ConHua u




JlyHbl, 11B€TA TEIN, ONTUYECKHE SBJICHHS B arMmocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHnueckue YCTpOICTBa: OUKH, MIEPUCKOII,
' (dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 Omeitel Pezepdopna u mnmaHeTapHas MOJENb aToMma.
' Mogens aroma bopa
122 Hcnyckanue M INOTJIoOLIEHUE cBeTa aToMOM. KBaHTBI
' JIuHeityaTpie CEeKTPbI
12.3 PanuoaxktuBHOCTB. Anlb(a, 6eTa- u raMMa-u3IyyeHHUs
194 Crpoenue aromHoro sapa. HykimoHHas Monenb
' aTOMHOTO sizipa. M3oTomnsl
125 PaguoaktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX s7Ep
128 SnepHble peakuyuy. 3aKOHBI COXPAHEHUs 3apsiIOBOrO U
' MaccOBOI0 YHUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. Mcrtounuku sHeprun
12 ' ConHua u 3B€311
129 Snepnas osHepretuka. JledcTBME — paJMOaKTUBHBIX
' U3JTyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTryeckue paboOTHI:
HaGuntoieHne CromHbIX M JIMHEHYaThIX CHEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPeKOB: M3MEPEHHME SHEPTUM YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
N3mepenue paauoakTuBHOro oHa
®usnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaaNOAKTUBHBIN ¢oH, KOCMHUYECKHE JIyuH,
12.11 pPaJvOaKTUBHOE W3JIyYEHHUE MPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAaJUOAKTUBHBIX W3IyUYEHUH HaA OpraHu3M
YeJioBeKa
12.12 Texnuueckune YCTPOWMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona







IHPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K NIPEIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusit Ha ocHoBe ®PI'OC

[lonumanue ponu  GU3MKM B HAYYHOM  KapTHHE  MHpa;
c(OPMUPOBAHHOCTH 0A30BBIX MPEIICTABICHUIA O 3aKOHOMEPHOU CBS3H
U TI03HaBa€MOCTH SIBJICHUH NPUPOABI, O POJM 3SKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (PHU3NKKM B Pa3BUTUHU
€CTeCTBEHHbIX HAyK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHWKA W WX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHpa, O BKIAJE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO U TOJE), O ABMKEHHU KakK
croco0e CyIIeCTBOBaHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE HU3YyUYEHHBIX (PU3NYECKUX SBICHUIN
B OKpYXKAlOLUIEM MHpE, BBIAEIAS HUX CYLIECTBEHHbIE CBOICTBa

(mpu3HAKH)

BJ'IaI[eHI/IC OCHOBAaMM TOHSITHMHOTO arIapara U CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I " HCIIOJIb30OBAHHC UX I PCUICHUA y‘-Ie6HbIX 3aJa4,
YMCHHC XapaKTCPU30BaATb CBOMCTBaA TCII, (I)I/ISI/ILICCKI/IC SABJICHUA H

MPOLIECCHI, UCTIONB3YS (QyHIaAMEHTAIBHBIC H SMITUPUUYECKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA,

HCIIOJIb3Ys (bnmqecxne BCJIIMYMHBI

BrnageHne OCHOBaMHM METOZOB HAay4YyHOTO TIIO3HAHUS C Y4YETOM
coOIIIO/ICHHUsT TIPaBUII OE30MacHOro Tpyna: HaOMoJeHHE (HU3NIECKUX
SBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTANBHYIO YCTaHOBKY




W3 JaHHOTO Habopa o0OpyAOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJ]
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MIPOBEJIEHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYHUH:
YMEHUE IUIaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIbHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAaThl C
y4€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
NPOBEJEHNE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY U
OPOBOAMTHL  HCCIAEAOBaHWE  TO  WHCTPYKIUHU,  MPEICTABISATH
MOJIyYE€HHbIE 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJAE TaONHI U
rpaduKoOB, yUUTHIBaTh MOTPEITHOCTH, JI€JaTh BHIBOABI IO Pe3ybTaTaM

HCCICA0BaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (pU3MUYECKHMX  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, MOJENIN CTPOEHUS
ra3oB, JKMJIKOCTEM W TBEPABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAasi MOJieJb aTOMHOIO si/ipa) U yMEHHE NPUMEHATh UX I

00BsICHEHUS (PU3MUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKUE TPOIECCHl M CBOMCTBA TEJN, B TOM
YuClie M B KOHTEKCTE CHUTyallM NPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISTh IPUIMHHO-CIICACTBEHHBIE CBSI3H U
CTPOUTH OOBSCHEHHE C ONOPON HA U3yUeHHbIE CBOMCTBA (PU3NYECKUX

SIBJICHI/If/'I, (1)I/I3I/Ill€CKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITIN

YMenue pemarth pacuérHbie 3amaun (Ha Oaze 2 — 3 ypaBHEHHN),
UCTIONIB3Ysl 3aKOHBI W (OpPMYJIBI, CBS3bIBAIOIINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBUC 3adauu,
BBISIBIISITh HEJIOCTAIONINE JIaHHBIC, BBIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOXoauMBbIe IS €€ pelIeHUs], UCTIOIh30BaTh CIPABOYHbBIC JaHHBIE,
NPOBOJUTHh PACYEThl W OICHUBATh PEATUCTHYHOCTH IMOTYYSHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMYUHBI; YMEHHUE OINPENENATh Pa3MEepHOCTh

(u3nyecKoil BeIMYMHBI, TOTYYECHHON MPH PEIICHUH 3a]auu

YMeHue XapakTepu3OoBaThb IMPUHLUIBI  JCHCTBUS  TEXHUUYECKHUX
YCTPOHCTB, B TOM YHCII€ OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA U HEOOXOIUMbIe (QHU3NUECKUE




3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
NOBCEAHEBHOM KM3HM Jjs  oOecrieyeHHss O€30MacCHOCTH  MpHU
oOpamieHun ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsi U  COOJIONEHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpYyXKaloIlel cpeae; MOHUMaHUe
HEOOXOIMMOCTH MPUMEHEHMs JOCTHKEHUH (PU3UKU U TEXHOJIOTUH

IJId palqMOHAJIBHOT'O MPUPOAO0IIOJIBE30BaAHUS

11

OnpIT TOWMCKA, TPeoOpa3oBaHHUS M MPEACTABICHHUS WHPOPMALIUU
(U3MYEeCKOro CoJepKaHus C UCIOJIb30BaHUEM MH(OpPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
HNOJY4YeHHOM HH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MCIIOJNb30BaTb  IpHU
BBIMOJIHEHUM YYEOHBIX 3a/JaHUil HAay4HO-IOMYJIAPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpKAHMS, CIIPABOYHBIE MaTepHajbl, PECypChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
UHPOpPMALIMU W3 OIHON 3HAKOBOH CHCTEMBI B JPYIYIO; yMEHHE
co3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX MCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBwxeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
' OTHOCUTENHHOCTD IBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBHKeHHE. Cpennsisi ckopocTs. Dopmyna st
1.2 BBIUUCIICHHS CpeIHeH ckopocTH: V = S/t
PaBHOMEpHOE NpsAMONMHEITHOE NBM)KEHHE. 3aBUCUMOCTh KOOPJAWHATHI Tella OT
BPEMEHU B CITydae PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHKCHHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH [UIsi MPOCKUUU CKOPOCTHU, MPOEKIIMH
nepeMenieHusi, MyTH, KOOpAWHATHl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBUKCHHAH
3aBUCHUMOCTh KOOpJAMHATBHI TeJda OT BPEMEHHU B CIy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABMKECHUS:
2
Sf)=vo, *i+ay * %
@opmynbl IS TPOEKUUU MEPEeMENIEeHHUs, MPOEKIUU CKOPOCTH M TMPOECKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a, (r)=canst,
szz - lez =2a.s,
I'padbuku 3aBHCHUMOCTH OT BpEeMEHH I NPOEKUUU YCKOPEHHUS, MPOECKIUU
CKOPOCTH, TIPOEKIIMU TEepEeMEIeHUs], KOOPAUHATHI TPH PABHOYCKOPEHHOM
OPSIMOJITMHEMHOM JBHKEHUU
CBobonnoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHHUE Tela M0
1.5 BEpPTUKAIN (JIBW)KEHUE TeJa BHM3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCMMOCTM OT BPEMEHH JUIsI MPOEKIUH YCKOPEHHMS,




IPOEKLIMH CKOPOCTH M KOOPAMHATHI MpU CBOOOJAHOM NAJAECHUU Tena 0

BCPTUKAIA

CKopocTh PaBHOMEPHOTO JIBIKCHHS Tella MO OKpYyKHOCTH. HampaBnenue
CKOPOCTH.

d)opMyna AJIE BBIYUCIICHUA CKOPOCTU UYCPE3 paauyC OKPYKXKHOCTH U IICPHOI

oOparieHus:
2R
L=
T

LlenTpoctpemurensHoe yckopeHue. HampaBieHne UEHTPOCTPEMUTEIBHOTO

1.6 yckopeHus. opMyiia Juisl BBIYUCIEHUS YCKOPEHUS:
2
a. — v
R
®opmyia, CBSI3bIBaIONIAsl IEPUOJ M YACTOTY OOpaleHHUS:
v = 1
T
Macca. IInotHocTh BemectBa. @opmysia A BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BennunHa. ClIoKeHHe CUIT
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJOo
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-F
112 Tpenue nokost U TpeHue ckoibxeHus. Dopmyra A BHIYUCICHUS MOAYJISI CHIIbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

1.13

Hedopmanus Tenma. Ymnpyrue u Heynpyrue nedopmanud. 3aKOH YHpPYToi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

my -M,
F=G.-—L1_2
'L
Cuiia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TaACHMS.
dopmyna ajst BEIYUCICHUS CUIIBI TSHKECTH BOJIM3H MMOBEpXHOCTH 3emun: F = mg.
JBmxenue mianet BOkpyr Connua. [lepBasi kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHasi hu3ndecKkas BeIHUrnHa.
D=mi

I/IMHy.]'II)C cucteMbl Ten. 3MeHeHne HUMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpaHCHHA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
p=myly +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabora. @opmyia it BBIYUCICHUS paOOThI CUIIBL:

A=Fsooso

Mexannueckass MOITHOCTD:

N=24
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. CDopMyJIa JJIA BBIYUCIICHUA

KUHETUYECKON IHEPTUU:
n E_J'z
E, =——
2

TeopeMa 0 KHHETHYECKOMN OHEPIUU. <D0pMyna JUISI BBIYMCIICHUS TTOTECHIIUAIbHOM




OHCPIUH TCJ1a, IOAHATOrO

Ha 3eMIIEH:

E,=mgh

MexaHudeckass SHEpIrus:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEPruu B OTCYTCTBHE cui TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATMYUU CUIIbI TPEHHUS.
[IpocTbie MeXaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuitet: M - FI.
VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20
[MoxBroxHBIN 1 HenoABWXKHBINA Osoku. KIT/I mpocThIXx MeXaHW3MOB,
n= Aumes.ﬂaa
A‘S&I‘IZEEBEEHH
JlaBneHue TBEpAOTO TeEna.
@opMyia 11 BBIYMCIICHHS] 1aBJICHUs TBEPIOTO Tena:
_F
P75
191 JlaBnenue raza. ATMochepHOe 1aBlICHUE.
I'mapocTaTuueckoe naBieHUE BHYTPU KUAKOCTH.
®dopmyria 115t BEIYUCICHHS! TaBJICHHS] BHYTPU KUJIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Dopmyna sl ONpENETCHUS BBITAIKUBAIONIECH CHIIBI,
JEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras3:
1.23

F_jtm_ =pgV

VYcnoBue naBanus Teia. [1maBanue CYJIOB U BO3YXOIIJIaBaAHUEC




1.24

Mexannyeckue KojeOaHusi. AMIUIMTYJA, TEPUOJ M YacToTa KoJieOaHUH.

dopmyiia, CBA3bIBAIOLIAs YACTOTY M NEPHUO/ KOJIeOaHUI:

1.25

MaremaTuyeckuii M MNPYKUHHBIM MasATHUKU. [IpeBpamieHue sHepruv mnpu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aryxatomue kKonebanus. Bernyxnenusie konebanus. Pezonanc

1.27

Mexanuueckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKkocTh U BbIcoTa 3BykKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TI'paHUIE

nByX cpenl. MH(dpa3Byk u ynpTpazByk

1.29

Ipakxmuueckue pabomwl

N3mepenne cpenHeil MIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBI; KECTKOCTH
NPY>XKUHBL, KO((UIIMEHTAa TPEHUS CKOJIbKEHUS; paOOThl CHIIBI TPEHUs, CHJIIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHHsSI OpycKa MO0 HAKJIOHHOHM IJIOCKOCTH;
yCKOpeHHs Opycka NHpu JBI)KEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KosiebaHMIl MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M IepHoja
KOJICOAHUH NPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, IEMCTBYIOIEro Ha phlyar;
paboThl CHJIBl YNPYTOCTH IpU MOIBEME Ipy3a € IMOMOIIbIO HEMOABH)KHOIO
650Ka; pabOThI CUJIBI YIIPYTOCTH MPU HOAbEME TPy3a C MOMOLIBIO MOABHKHOIO
0J0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTpYyX EHHOM
YacCTH TeJIa U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CHJIBI
OT Macchl Teja; CUIIbl TPEHMSI CKOJIBKEHUS OT CUJIBI HOPMAaJIbHOTO JABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOUIEH B IPYKHHE, OT CTEIEHU
negopManuy MpyKUHBI, YCKOPEHUs1 OpycKa OT yIjla HAaKJIOHA HAIpaBIISIOLICH;
nepuosaa (4acToThl) KoJeOaHUM HUTSHOrO MasiTHUKA OT JUIMHBI HUTH; NepHoja
KOJICOAHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEJIOBAaHME HE3aBHCHUMOCTH IEpHOoJa KoJIeOaHUM HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUSA pblvara

1.30

Qusuueckue sA6NeHUs 6 Npupode: TIPUMEPbl ABIKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HE)KMBOW MPUPOJIE, IEUCTBUE CWIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHWBBI W OTIUBBI, JABUKCHUC IIJIAHCT ConnHeyHoH CUCTCMBI,




PEAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JAaBJICHHA Ha JKUBOH OpraHu3M, IlJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUYecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmga: CIIMAOMETP, AATYHUKHU IIOJOKCHHUA, PACCTOAHUA U
YCKOpPCHUA, AUHAMOMCTpP, IMOAIIWUIIHUKH, PAKEThl, pbl4yar, MOJABIKHBIN U

HCHO)IBI/I)KHI)II\/'I 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, HPOCTBIC MCXAaHU3MBI B 6BITy,

Lal cooOurarnmecst cocyibl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHH mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPITHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKa B OBITY M TEXHUKE

2 TETUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETHUYECKOM  TEOpUHM  CTPOEHUS

2.1 BelecTsa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIEeCTBA.
Kpucrannuueckue u amopdHbie Tena

25 JlBwkeHne dactur BemecTBa. CBs3b CKOPOCTH JIBUKEHHS YacTHIl C

' Temreparypoil. bBpoyHoBckoe nBmxenue, TuPy3us

2.3 CmauyuBaHue M KalWUISIPHbIE SIBICHUS

2.4 TenoBoe paciiupeHue u cxxatue

2.5 TemoBoe paBHOBECHE

25 Buytpennsas sHeprus. PabGora u Temonepenauya Kak CHocoObl H3MEHEHUS

' BHYTpEHHEH 3HEpruu

2.7 Bupp! Tenonepenauun: TeMI0NPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE
HarpeBanne wu oxnaxaenue Tten. KomuyectBo — TemnoTsl.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHs] 3HEPIMM B TEIUIOBBIX MpOIEccax. YpaBHEHUE TEIUIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u kKoHjaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrud B Mpolecce

210 ucnapeHuss W KoHaeHcauuu. KuneHue SKUAKOCTH. VYjenpHas TeIuloTa

napooOpasoBanus: L = Q/m




2.11

BnaxHnocTs Bo3ayXa

2.12

[InaBnenne wn kpucrasmsanus. J3MeHeHWe BHYTpEHHEW DSHEPruu IIpU

IJIaBJICHWU U KpHUCTAJIJIN3allH. Y aenpHas TemiaoTa MaBICHUS:

39

m

2.13

BHy'TpeHHHH OHCPIusA CropaHus TOIJIMBA. Y,Z[CJ'IBHaH TCIIJIOTA CropaHus TOIJIMBA:

q=Q/m

2.14

[Ipunnumne! padoTe! TermoBeix asurateneit. K1 remmoBoro aquraress

2.15

Ipaxmuueckue pabomuol

H3mepenne ynenbHOM TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHApPA; KOJWYECTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOM
Macchbl, B KOTOPYIO OMYIIEH HArpeThlii UWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IAaHHOI'O0 HAarpeThIM LMWJIMHIPOM, MOCIE OMYCKAaHMsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTH BO3[yXa; VYACIbHOW TEIJIOTHI
TiaBjieHus Jipaa. lccienoBaHwe WM3MEHEHHS TEMIIepaTypbl BOJBI  TIPH
Pa3IUYHBIX YCJIOBHSIX; SIBICHHUS TEIUIOO0OMEHAa MPH CMEIIMBAHUU XOJIOJAHON U

ropstueit BOJbI; MpoIiecca UCTapeHMsI

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATSIKEHHE U KalWUIIPHbIE
SIBIIGHUSI B NPUPOJAE, KPUCTAJIBl B Mpupoje, usinydyeHue CoiHLa, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

Texnuueckue ycmpoticmea: KalWUIAPbI, IPAMEPBI UCIOJIb30BAHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HCKTpI/I3aLII/IH TCII. I[Ba BUJA SJICKTPUUYCCKHUX 3apsAa0B

3.2

BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

3.4

3HCKTpI/I‘-ICCKOC TI0JIC. HaHpH)KéHHOCTB SJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/IH

CYNEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenu osnekTtpuyeckux 3apsaoB. JleHCTBUE JIIEKTPUYECKOrO TOJS Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I U JUDJICKTPUKU




[TocTostHHBIN AnekTpudecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE IJICKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ans ydactka anektpudeckoi nenu: | = U/R
[TocnenoBarensHOE COETUHEHUE TIPOBOTHUKOB:
I,=L: U=U,+U,; R=R +R,
3.9 [TapannensHOe coeAMHEHNE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHS:
U=U;I=1+I;R=2.
2 2 7
CMemaHHbIe COCTUHEHUS TIPOBOTHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
2
3.11 O=I"-R-t
312 OneiT DOpcrega. MarHuTHOE TMOJi€ MPSMOTO MPOBOAHHMKA C TOKOM. JInHUUM
MarHUTHOUN MH]TyKITUU
313 MarauTHOe T1OJiIe TOCTOSHHOTO MarHuta. BzaumMoaencTBHe MOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOI'O NOJISl HA MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue anexkTpoMaruuTHol uHAYKuu. [Ipasuno Jlenna
Ipaxmuyeckue pabomuol
N3mepenue  3JEKTPUYECKOTO  CONMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
316 ANEKTPUIECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJIHUKE
(pe3ucTopsl, JaMIoYKa), OT HANPSHKEHUST Ha KOHIaX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHUA OT JIMHBI IIPOBOJHHUKA, IJIOMIAAW €T0 IOIMECPCYHOI'0 CCUCHUSA U




YACJIBHOTO COIIPOTUBJICHHA.
HpOBepKa npaBujia I 3JICKTPUUYCCKOT'O HAIIPAKCHHUA IPU TOCICAOBATCIIbBHOM
COCAMHCHNMN IIPOBOAHUKOB, IIpaBuWjia IJId CHJIBI JBJICKTPUYCCKOrO TOKa IIpU

napaujieJ;ibHOM COCAUHCHUHN ITPOBOJAHHUKOB (pCSI/ICTOpH u J'IaMHO"IKa)

Qusuueckue a61eHUs 6 Npupoode: BIEKTPUUECKUE SBJICHHUS B aTmocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJI€ 3€MJIH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOT'O TOJIS [T XKU3HU Ha 3emiie, MOJIIpHOEe CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE JIEKTPONPUOOPHI (mpumepsl), NIEKTPUUYECKUE
NPEIOXPAHUTENH, DJICKTPOMATHHUT, DSJEKTPOJBUTATENb MOCTOSHHOTO TOKA,
reHepaTop MOCTOSHHOIO TOKA
3.19 OneKTpoMarHuTHble BoJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. IIpsMonuHeiiHoe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHSI CBETA
3.23 Jucnepcus ceera
394 JIunza. Xox syueit B nuH3e. POKycHOe paccTosiHHE JUH3bL. ONTHUYEcKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHYecKue mpruOopsI
IIpaxmuueckue pabomoi
HH#HPar###113Mepene  ONTUYECKOM CHIIBI coOuparolieil JUH3bL, (HOKYCHOTO
paccTostHAs COOMPAIONIEH JIMH3HI (10 CBOMCTBY PaBEHCTBA pa3MEpOB IPEAMETa U
n300pakeHHsl, KOrjla MpeiMeT PAcIoJIokKEeH B JBOMHOM (oKyce), MoKazaTels
3.26 IPETOMJIEHUS CTEKIIA.
###Par##lccnenoBanue CBOWMCTBA M300paKEHUS, MOITYYECHHOTO C TOMOIIbIO
coOuparomeld JIMH3bI, W3MEHEHHS (OKYCHOTO DPACCTOSHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJla MPEJOMIICHHS CBETOBOTO JIyya OT yIja MajeHHs Ha
TPaHUIIEe «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns Connuma u JlyHbl, 1Bera Ted,
' onTUYecKue sBJIeHUs B atMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKW, TIEPHCKOIN, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA




PanmnoaktuBHOCTH. Anbda-, Oera-, ramMmma-u3nyudenus. Peakinuu ansda-u Oera-

4.1
pacmaja

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-yactui. Ilnanerapuas mojens atoma

4.3 Cocras atoMHoOrO0 siipa. M3oroms!

4.4 Ilepnon nonypacnazna aTOMHBIX SIAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOIO YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHbI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyYd, PaJUOAKTUBHOE H3JIyY€HHE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIBHBIN JO3UMETp, Kamepa

Bunbcona, snepHas 3HEpreTuka




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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