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MHHOSACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypoOBHE OCHOBHOrO 001Iiero o0Opa3oBaHuUs
COCTaBJICHa Ha OCHOBE IOJOKEHUU M TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW OOpa30BaTEIBLHOW MPOrpaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétom ¢enepanbHON paboyelt mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yueoHoro npeamera «Du3nka.

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJOKEHUU M TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 0Opa30BaTENbHOM HpPOrpamMMbl, MPE/ICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuetoMm denepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIIUU MPENoIaBaHus yueOHOro npeameTa «Dusnka.

CopepxaHue mnporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (opMuUpoOBaHUE
€CTECTBEHHOHAYYHOH TpaMOTHOCTH OOYYalOIIMXCSd W OpraHU3alui0 U3YYCHUS
bu3Kn Ha NEATeIHbHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAOTCS
BO3MOXXHOCTH y4eOHOro mpemmera B peanmusanuu TpedoBanuiit ®I'OC OO0 «
TTAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyYEHHUS, a TAKKE
MEXMPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHuUsl.

[Iporpamma mo (u3uKe ycTaHaBIMBAET pacnpeesicHrne yueOHOro MaTepurana
1o rojgaM odydeHus (1o Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS TPEIMETHOTO COACPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIuXcsl.

[Iporpamma mno ¢usmke pazpaboTaHa C IENbI0 OKa3aHUs METOAMYECKOM
MIOMOIIM YYUTENIO B CO3JJaHUU paboyelt mporpaMmbl 0 y4eOHOMY MPEIMETY.

®u3rKa ABISIETCA CHCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, TMOCKOJBbKY (PHU3NYECKHE 3aKOHBI JI)KAT B OCHOBE IPOIECCOB H
SBJICHUW, W3y4YaeMbIX XHUMHEH, Ouosiorueii, actpoHomued u ¢GuU3NIECKON
reorpaduel, BHOCHT BKJaJ B ©CTCCTBEHHOHAYYHYIO KApTUHY  MHpA,
MpPEIOCTaBIsIeT Haubojiee SCHbIE O00pa3ibl MNPUMEHEHUS HAy4YHOIO0 METoja
MO3HAHMUSI, TO €CTh CIIOCO0a MOIYUYEHHS! TOCTOBEPHBIX 3HAHUI O MUPE.

Opna u3 MIaBHBIX 3aj7a4 (PU3MYECKOTO 0Opa3oBaHUsA B CTPYKType 0OIIero
o0pa3oBaHMs COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPaAMOTHOCTH H
UHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢u3mku Ha 0a30BOM ypOBHE TpENANojaracT OBJIAJICHUE
CIIEIYIOIIUMU KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOINIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAaY4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATH U MIOHUMATHh OCOOEHHOCTH HAYYHOT'O MCCIIEAOBAHNUS;



HHTCPIPCTUPOBATL AAHHBIC M HCIIOJbB30BAaThb HAYYHBLIC JIOKA3aTCIILCTBA
JJIA TIOJIYUCHUA BBIBOIOB).

e wsyuenus Gu3MKM HA YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHUs

OlpesesieHbl B KOHICMIMM MpernojaBaHus ydeOHoro mnpeamera «Du3uka» B
oOpa3oBaTenbHbIX opraHuzanusx Poccuiickoit ®enepauuu, peamu3yromUX
OCHOBHBIE 00111€00pa30BaTENbHbIE IPOrPAMMBI.

[enn n3yuenust Gu3nKu:

npuoOpeTeHNe HWHTEpeca W CTPEMIICHHS OOYYAIOMIMXCS K HAyIHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MTO3HAHUS ¥ (HOPMHUPOBAHUE
MCCIIETIOBATEIHCKOTO OTHONICHUS K OKPYKAIOIUM SIBJICHUSIM;
GbOopMHpPOBaHHE HAYYHOIO MHPOBO33PCHHS KakK pe3yjibTaTa HW3YUCHHS
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUA O PO (DU3WUKUA ISl PA3BUTHSL JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEJACTABJICHHH O  BO3MOXHBIX  chepax  Oymymiei
npodeccuoHaIbHONU EeATeTLHOCTH, CBA3aHHOW ¢ (DM3UKOM, TTOTOTOBKA K
nanbHEHIIeMy OOy4eHHIO B 9TOM HATPaBJICHHM.

JlocTrXeHre 3THX LeNed mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHust 00ECIEYNBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOCHUHM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPUYECKHMX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBACHATH (PU3NUECKUE SIBJICHUS C
MCIIOJIb30BAHUEM OJTyYEHHBIX 3HAHUIA;

OCBOGHHME METOJIOB pEIIeHHs MPOCTEUIIMUX pPacyeTHbIX 3ajJady ¢
UCIIOJIb30BAHUEM duznueckux MOJIENEH, TBOPYECKUX "
IPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh IPUPOAHBIC SIBJICHUS U BBIIOJIHATH OIbITHI,
na0opaTtopHble  pabOTBl W OKCIEPUMEHTAJIBHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE NPUEMOB pabOThl ¢ MHPopManuen (HU3NIECKOro COACpPIKAHUS,
BKJIIOYAsi UHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUAX (PU3UKHU, aHAIU3 U
KPUTHYECKOE OLICHUBaHUE NH(POpMAIUH;

3HaKOMCTBO cO chepamu mpodeccHoHaIbHON NesTeIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3MUECKON HAYKH.



OO11ee 4ncIo 4acoB, PEKOMEHOBAHHBIX JIJIsl U3y4eHUs (PU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kimacce — 68
yacoB (2 uwaca B Hemento), B 9 kmacce — 102 yaca (3 waca B HeIEmo).

[Ipennaraemslii B nmporpamMMe mo (u3uke mnepedeHsb J1abopaToOpHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHATENbHBIM, YUYUTENb JENaeT BHIOOP MpHU MPOBEICHUU
1a00paTOpHBIX PAa0OT M OMBITOB C Yy4YETOM HWHAMBHUAYaJbHBIX OCOOCHHOCTEH
o0yyaroluxcs, COUCKa SKCIEPUMEHTAJIbHBIX 3aJlaHuM, MpeajaraéMblX B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOT0 SK3aMeHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B MO3HAHUU OKPYKAKIIEro MUpa.

®usuka — Hayka o npupoze. SAsmenus npuponsl. dusnyeckue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeMMUUHBL. M3MmepeHuwe ¢u3nueckux BenuyuH. Dusznueckue
npubopsl. [lorpemHocts u3Mepenuit MexayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u [pyrue ecrecTBEHHbIE HayKd H3Y4alOT IPUPOLY.
EcrecTBEeHHOHayuUHBId METOJl MO3HAHMS: HAOJIOJIEHHWE, MOCTAaHOBKA HAYy4YHOI'O
BOINPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT IO IIPOBEPKE TMIIOTE3, OOBICHEHHE
Habmoaemoro sBieHus. Onucanue GU3NIECKUX SIBJICHUN ¢ TOMOIBIO MOJIETeH

Hemoncmpayuu.

1. MexaHHM4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznueckue TpuOOpPHl U MPOIEeaypa MPSAMbBIX U3MEPEHUN aHAJOrOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopuwvie pabomul u onvimot.

1. OmnpeneneHue LEHbI AETIEHUS Kbl U3MEPUTENBHOTO prudopa.

2. H3mepeHune pacCTOSHUM.

3. M3mepenne 00bEMa )KUAKOCTU U TBEPIOTO TEJIA.

4. OmnpeneneHue pasMepOB MAJIbIX TEL.

5. M3mepenne temmneparypsl IPpU NOMOIIMA >KMAKOCTHOTO TEPMOMETpa H

JaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO NMPOBEPKE TMIOTE3BI: NAIBHOCTH MOJIETA
[IapUKa, MYIIEHHOT0 TOPU30HTAIbHO, TeM OoJblle, yeM OOJbllIe BhICOTA
IIyCKa.

IlepBoHaYaIbHbIC CBEACHUS O CTPOCHHHU BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJNbl, HMX pa3Mepbl. OnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactul BemecTBa. CBS3b CKOPOCTH JBHMIKEHHS YacTHL C
temriepatypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzaumonelicTrBue yactuil
BEILECTBA: IPUTKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEHM W TBEPIBIX
(KpUCTAIIIMYECKUX) Teld. B3amMoCBS3b MEXIy CBOMCTBAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUMN BOJBI.

emoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JBHIKEHUS.

2. HabGmoaenue nuddyzum.



3. HaOmonenue  sBieHUi,  OOBACHAIOIMIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEUIECTBA.

Jlabopamopmusie pabomul u onvimol.

1. OuneHka JOMaMeTpa aToMa METOAOM psoB (C  HUCIOJIb30BAHUEM

dbotorpaduii).

2. OmnbITH MO HAOJIOCHHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OneIThl O OOHAPYKEHUIO JEHCTBHS CUJI MOJIEKYJIIPHOTO IPUTSIKEHUS.

JIBU2xeHMEe U B3aUMOIeCTBHE TeJl.

Mexanuueckoe ABueHUE. PaBHOMEpHOE W HEpaBHOMEPHOE JIBUIKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWKEHHUH. Pacuer myTu u
BPEMEHHU JIBUXKEHUSL.

SBnenne wHepruu. 3aKOH WHEpUUHU. B3anmonencTBue Ten Kak NpUYrHA
U3MEHEHUSI CKOPOCTH [JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSI3b NMJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€AUHUIIC
o0bemMa BEUIECTBA.

Cuna kak xapakTepUCTHKa B3auMojeicTBUs Tesl. Cujia ynpyroctd M 3aKOH
I'yka. 3Mepenune cuiibl ¢ MOMOIIBIO TUHAMOMETpPA. SIBJICHUE TATOTEHUS U CUJIA
TsoxecTH. Cuita TSKeCTH Ha JIpyrux mianerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HaIlpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHozelcTByromas cui. Cuna TpeHwus.
TpeHue CKOIbXKEHUs U TPEHUE OKOs. TpeHue B MPUPOAE U TEXHUKE.

Hemoncmpayuu.

HabmroeHre MeXaHU4eCcKOoro JBUKEHUS TeNa.
N3MepeHne CKopoCcTr NPSIMOJIMHEMHOTO JIBUKECHUS.
HaGnronenue siBeHust HHEPIUU.

1
2
3
4. HaOimoneHrne n3MeHEeHHUs! CKOPOCTH ITPU B3aUMOJICHCTBUH TEJ.
5. CpaBHEHHE MacC 10 B3aUMOJICCTBUIO TEIL.
6. CJOXEeHHE CHJI, HAalIPaBJIEHHBIX IO OJHON NPSMOIA.
Jlabopamopmuwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIM AJIEKTPUUECKOTO aBTOMOOUJISI U TaK Jajee).
2. Ormpepenenue cpelHed CKOPOCTH CKOJIbKEHHsSI Opycka WM IapuKa Io
HAKJIOHHOM TNIOCKOCTH.
Ornpenenenue MIOTHOCTA TBEPAOTO Tea.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (nedopmariun)
PY>KUHBI OT MPUIOKEHHON CHUIIBI.
5. ONbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHSI CKOJIbKEHHS OT
BEca Tella U XapaKTepa COMPUKACAIOIINXCS MTOBEPXHOCTEH.
JlaBieHune TBEPABIX TeJI, AKMIAKOCTEI U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUSI U YBEIMYEHU JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTb JaBJEHUS raza OT oObema, TemmepaTypbl. [lepemaua naBieHus
TBEPJIBIMU TEJIaMH, XUJIKOCTAMH W razaMu. 3akoH Ilackans. [lneBMatuueckue
MaIIUHbBL. 3aBUCUMOCTb JAaBICHUS >KUJKOCTH OT TiIyOuHBI. [mapocraTudeckuit
napajaokc. CooOmaromuecs cocyibl. ['mapaBiandeckiue MEXaHU3MBl.

Atmocdepa 3emun u atmocepHoe maBieHue. [IpuduHBI CyliecTBOBaHMUS
BO3ymHON 000mouku 3emiu. Ombit Toppuuemmu. M3mepenne aTtMochepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO IaBJIEHUS OT BBICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 n3MepeHus aTMOCHEpPHOro JaBIICHUS.

JlelicTBrE )XUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpauuu.
3aBUCHUMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUs! )KUAKOCTHIO U TA30M.

CooOmaromuecst CoCyabl.

I'mapasiueckuil mpecc.

[IposiBnenue nericTBUst aTMOC(HEPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu

IS o

TCJIa U IMJIOTHOCTH KHUJKOCTH.

PaBeHcTBO BBITaJ'IKI/IBaIOHICﬁ CUJIBI BCCY BBITCCHEHHOM KHNIKOCTH.
VYcnoBue njlaBaHus TeJl: MJaBaHUE WU IIOTPYKCHUC TCJI B 3aBUCHUMOCTH
OT COOTHOIICHUS IJIOTHOCTEH TeNla U KHUAKOCTH.

N

Jlabopamopnuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOZE OT 00bEMa MOTPYKEHHOM B
XKUJKOCTh YacCTH TeJa.

2. OmpezneneHue  BBITAJKMBAIOIIEH  CHIIbI, JICUCTBYIOLIEH HaA  TEIO,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEH CHJIBI, JEUCTBYIOLIEH HA TEJIO
B JKUJKOCTH, OT MaccChl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
NEHCTBYIOIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTPYKEHHOH B
KHUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH JKUJKOCTH.

5. KoHcTpyupoBanue apeomerpa WM  KOHCTPYHUPOBAHHE JIOJKH U
OmpelielIeHUE €€ rPy30MoabEMHOCTH.

Pa6ora 1 MOIIHOCTH. JHEPIHsl.

Mexanunueckast padora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas IIOCKOCTh. [IpaBumio

paBHOBecus pbiyara. [IpuMeHeHue mpaBuiia paBHOBECHS phluara K OJIOKY.



«3onoroe mpaBwio» MexaHUku. KoadduuueHT mnonesHoro neucTBus (manee —
KIIJ]) mpocthix Mexanu3moB. [IpocTbie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanuueckass dHeprus. KuHernueckas W TMOTEHUHANbHAsT SHEPTHSL.
[IpeBpanienue oAHOTO BU/Ia MEXaHUYECKOW YHEPTUH B APYTrOM. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuwie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBMXKEHHMH Tena

10 TOPU3OHTAJILHON MOBEPXHOCTH.
2. HccnenoBanue yciaoBHil paBHOBECHS pblyara.
3. M3amepenne KII/[ HakIOHHON INIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPIUH.
8 KUIIACC

TenoBble sIBJICHUA.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, MNOATBEPKIAOIINEC
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Monenu TBEPIOTO, JKUIKOTO MW Ta3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrammueckue u aMmopHbie Tena. OObsCHEHUE CBOWCTB Ia30B, KU JKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOKEHHUI MOJEKYISIPHO-KMHETUYECKON TEOpHH.
CMaunBaHuE U KallWJUIAPHBIE SIBJICHUS. TerIoBoe pacluupeHue U CKaTue.

Temneparypa. CBs3bp TeMIeEpaTypbl €O CKOPOCTBIO TEMJIOBOTO JBHKEHHUS
yacTull. BHyTpeHHsst sHeprusi. CnocoObl HM3MEHEHUsS BHYTPEHHEW SHEpPIrUu:
Ternjonepenada U COBEPILICHUE paboTHL. Bunpl TEIJIONEepenadu:
TENJIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYEHHUE.

KonnuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BELICCTB. YEelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcarus. Mcmapenwe. Kunenuwe. YnenpHas TtemioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATypbl KHUIIEHUS OT aTMOC(PEpPHOro
JABJICHHUS.

BnaxxnocTts Bo3yxa.

DHeprus TOIIMBA. Y IeNbHAs TEMIOTa CTOPAHHUSL.

[Ipunuuner pabotel TemoBsix aABurareneit KIIJ TtemmoBoro nBurarens.
TenoBble IBATATENN U 3aIIUTA OKPYKAOIIEH CPEIIBI.

3aKOH COXpaHEHUS U MPEBPAILECHHS YHEPTUH B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JTBHKEHUS.



v N

Habmonenune nudysuu.

HaGnronenue siBneHui cMauyuBaHUs ¥ KaWIJUISIPHBIX SIBJIICHUN.
HaOnronenue TermioBoro paciupeHust Ted.

N3meHenne naBieHUs ra3a NMpu U3MEHEHHHM O0ObEMAa WM HArpeBaHUM WU
OXJIXKJICHUH.

[IpaBuna n3amMepeHus: TeEMIIEPaTyphI.

Bunpl Tenmonepenayu.

OxmaxeHue Npyu COBEPIICHUH paOOTBhI.

HarpeBanue npu coBepiieHuM paboThl BHEIIHUMH CUJIAMHU.

. CpaBHECHHE TEIIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaOmronenue xkurenus.

. HaGroieHme mocTosHCTBA TeMITepaTyphl TIPH TUIABJICHUH.
13.

Moaenu TenIOBBIX ABUTATEIICH.

Jlabopamopmusie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThI 10 OOHAPYKEHUIO TEUCTBUSI CUIT MOJIEKYJIIPHOTO TPUTSIKEHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 10 HAOJIOJEHUIO TEIUIOBOTO PACIIMPEHHs ra3oB, XKUJIKOCTEH U
TBEPABIX TEIL

Ornpenenenue AaBieHUs BO3/lyXa B Oa/UIOHE HITPULIA.

OnbITBl, IEMOHCTPUPYIOIIME 3aBUCUMOCTHh JaBICHUS BO3IyXa OT €ro
00BbEMA U HarpeBaHMsI UM OXJIAXKICHUS.

[TpoBepka runoTe3sl JIMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOHKA KUJKOCTH
B TEPMOMETPUYECKOI TPyOKE OT TeMIIepaTyphl.

HaGmtonenue wu3MeHeHUsT BHYTPEHHEH OJHEpruu Tejna B pe3ylibTaTe
TEIUIoNepeaady U paboThl BHEIIHUX CHJL.

HccnenoBanue sBiIEHHUS TEIIOOOMEHA NpPU CMEIIMBAHUU XOJIOAHOM U
ropsiuYen BOJIBI.

OnpeneneHue  KOAMYECTBA  TEIUIOTHI, IIOJYYEHHOIO BOJOM  IIpHU
TEMI000MEHE C HArPEThIM METAJUIMYECKUM LIUIHHAPOM.

Onpenenenue yneapHON TEIUNIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

OnpeneneHue yeabHON TEIUIOTHI MJIABJIEHUS JIbJA.

DJIeKTpUYeCKUe U MATHUTHBIE SIBJICHUSI.
Onektpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsiaoB. BzaumoneiictBue
3apsikeHHbIX Tell.  3akoH KyioHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS

3apsIKEHHBIX TEJl OT BEIMYUHBI 3aPSIIOB U PACCTOSTHUS MEXK]Y TEJIAMH ).
Onektpuueckoe none. Hampspk€HHOCTH anekTpuueckoro mois. [lpunnmn
CYTNEpPIIO3ULIUH JIEKTPUUECKUX M0JIel (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snexkrpuueckux 3apsiaoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsml.
Crpoenune aroma. IIpOBOOHHKM W JHUDJIEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOr 0 3apsiaa.

DNEKTPUUECKUN TOK. YCIOBHUS CYLIECTBOBAHUSI DJIEKTPUUECKOTO TOKA.
HNcTtounuku moCTOSTHHOTO ToKa. JIeWCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUN TOK B KUJKOCTSX U Ta3ax.

Onektpuueckas 1enb. Cuma  Toka.  DJNEKTPUUYECKOE  HaNpsKEHUE.
ComnpoTuBieHE NPOBOJHMKA. Y IEIBHOE CONPOTHBIIEHUE BemlecTBa. 3akoH Oma
st ydactka nenu. llocmenoBarenbHOE W MAapaJUIENbHOE  COEIMHEHUE
IIPOBOJIHUKOB.

PabGora u MOUIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlxoymns—Jlenna.
DNeKTpUYecKre ey U MOTPEOUTENH NEKTPUUECKOr 3HEprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosuHble  MarHuThl.  B3anmMoaencTBUE  IOCTOSHHBIX ~ MArHUTOB.
MaruutHoe nosie. MaruutHoe nosie 3eMJId U €ro 3Ha4YeHUE ISl )KU3HU Ha 3eMJle.
OmbiT  Opcrega. MarautHoe 1mosie  3JIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MArHUTHOIO MOJIS HA MPOBOJHUK C TOKOM.
DJIEKTpOABUTATENIb IOCTOSIHHOTO TOKa. lcmomp3oBaHue dneKkTpoaBUTATENEH B
TEXHUYECKMUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JeKTpoMarHuTHOM MHAYKUMM. [TpaBuno Jlenua.
DIEKTpOreHepaTop. Crioco0sr MOJTYYEHHUS AIEKTPUUECKOU SHEPTHH.
DJIEKTPOCTAHIIMU Ha BO30OHOBJISIEMBIX HCTOUHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpU3aLus Tel.
JIBa pona nNEeKTpUYECKUX 3apsA0B U B3AUMOJACUCTBHE 3aPSIKEHHBIX TEIL.
Y CTpOMCTBO U AEHCTBUE DIIEKTPOCKONA.
DJIEKTPOCTATUYECKAS] MHAYKIIUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKYN U AUIIEKTPUKH.
MopennpoBaHue CUIOBBIX JJUHUN 3JIEKTPUYECKOTO TOJIS.
McToYHMKN TOCTOSIHHOTO TOKA.
JIelCcTBUSI 3NEKTPUUECKOrO TOKA.
. DNEKTPUYECKUM TOK B KHUJKOCTH.
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. I'a30BbIl paszpsz.
. I3MepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHnne 3neKTpruIeCcKOro HANPSKEHUS BOJIbTMETPOM.
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. PeocTtaT 1 Mmara3uH CONpOTUBJICHUN.
. B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH PA3ICIICHUS TOJIOCOB MATHUTA.
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24,
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MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMarHur.

JlelicTBME€ MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb ITOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS JIEKTPOMArHUTHON MHAYKIIUM.

OnbiTel @apages.

3aBUCUMOCTh HAIPaBJICHUS MHAYKIIMOHHOIO TOKAa OT YCIOBUM €ro
BO3HUKHOBCHUSI.

DJIEKTPOTeHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimol.
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15.
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OnpITel 1O HAOMIOACHUIO DJJIEKTPU3alUMU Tel MHAYKUMEH U 1pu
COINPUKOCHOBEHUHU.

HccnenoBanue JEHCTBUS DJIEKTPUYECKOrO IOJII HA MPOBOJHHMKUA U
TUDIIEKTPUKH.

COopxka 1 poBepka pabOThI AIEKTPUUECKOM MU MOCTOSHHOTO TOKA.
W3mepeHne u perylIupoBaHue CUJIbI TOKA.

N3mepenune u peryimpoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO YE€pe3 pPE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHHS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHHUS] TMPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAH IONEPEUHOro
CEUEHHUsI U MaTepuaa.

[IpoBepka mnpaBmiIa CIOXKEHHS HANPSHKEHUW TIPU  TOCIEI0BATEIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwiia Ui CHJIBI TOKA NPU NApPAUIEIbBHOM COEAMHEHUHU
PE3UCTOPOB.

Onpenenenue padoThl IEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HANPSKEHUS HA HEH.

Onpenenenne KIIJI narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/IEUCTBUS TOCTOSTHHBIX MarHUTOB.
N3yyenue MarHUTHOrO TOJIA TOCTOSHHBIX MAarHUTOB MPU  UX
00BEAMHEHUH U PA3ICIICHUN.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aUMOJICUCTBUS
KATYIIKM C TOKOM M MarHuta OT CHUJbl TOKa W HAalpaBJ€HUs TOKa B
KaTYIIKE.

18. M3yueHue AencTBUS MAarHUTHOTO TOJISL HA IMIPOBOJIHUK C TOKOM.

19. KoHcTpyupoBanue u u3yueHue padoThl SJEKTPOABUTATEIIS.

20. U3mepenne KII/I asexkTpoiBUraTenbHOM YCTAHOBKH.

21. OOBITBL IO HCCIAEAOBAHUIO SIBIICHUS AJICKTPOMATHUTHOM WHAYKIUU:
VCCIICIOBAHUE W3MECHEHWW 3HAYEHHS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KJIACC

Mexannuyeckue siBJICHHA.

Mexanuyeckoe JBWKeHME. MarepuanbHas Todyka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHS. PaBHOMEpHOE NPSAMOJIMHENHOE
nBrxkeHne. HepaBHoMepHOe npsiMoiinHeHOe nBukeHue. CpeqHsiss 1 MTHOBEHHAs
CKOPOCTB TeJIa TP HEPABHOMEPHOM JBHKCHUM.

Yckopenue. PaBHOyckopeHHOE mpsiMoNMHEHHOe aBmkeHue. CBoOOmHOE
nageHue. OneITel | anmuiest.

PaBHOMepHOE nBMXXKEHUE MO OKpyXHOCTH. Ilepumon m yactora oOpalieHus.
JIuneriHas v yriioBast CKOpocTH. LIeHTpOoCTpeMUTETLHOE YCKOPEHHUE.

IIepBsrii 3akoH Hbrotona. Bropoii 3akon Herotona. Tpernii 3akon HeroToHa.
[IpuHIIMT CynepnO3ULIUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHUs MOKOsI, IPYTUE BUJIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpPEHHE CBOOOAHOIO
najgeHus. JIBwxenue maHer Bokpyr Comnpa. IlepBas kKocMuueckast CKOPOCTb.
HeBecoMocTts u nieperpysku.

PaBHOBecne marepuanbHOM TOUKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TENA C 3aKPEIVIEHHON OCBhIO BpallleHUus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenune mmnyibca. UMOynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJIbCa. PEakTHBHOE NBUKEHHE.

Mexanudeckass pabota W MOUIHOCTh. PaboTa cui TsDKECTH, YHNPYTrOCTH,
Tperusi. CB3b dHEepruu U pabothl. [loTeHIMaIbHAS YHEPTUS TeNa, MOAHITOrO Hajl
ITOBEPXHOCTHIO 3eMiM. [loTeHnIManbHas dHeprus cxxaTon npyxuHel. Knnernueckas
sHeprud. TeopemMa O KMHETMYECKOW SHEPTUH. 3aKOH COXPAHEHUsS MEXaHUYECKOU
SHEPIHH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHWYECKOTO ABUKEHUS Tela OTHOCUTEIbHO PA3HBIX TEl

OTCU€TA.
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CpaBHeHHE MyTE€d W TPACKTOPUN JBHXKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune ckopocTh U yCKOPEHUS MPSIMOJIMHEUHOTO JIBUKECHUSL.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUXKCHUS.

HaGmronenue NBMXEeHHS Tella 0 OKPY>KHOCTH.

HaGnronenne MmexaHM4ecKUX SABJICHUM, MPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBHXKCHUH
OTHOCUTEIBHO KaOMHETA (PUBHKHU.

3aBUCHUMOCTh YCKOPEHHMS TeJla OT MAaccChl Teja M JACHCTBYIOLIEH HAa HETO
CUJIBI.

Habnronenue paBeHCTBa CUJT IPU B3aUMOJIEHCTBUH TEJL.

N3meHeHne Beca Tena npyu yCKOPEHHOM JBHUKECHHM.

[Iepenaua nmnysnbca npy B3aUMOJICHCTBUU TEN.

[IpeoOpa3zoBaHus 3HEPIUU PHU B3aUMOJICUCTBUM TEJl.

CoxpaHeHre UMIyJibca MPU HEYNPYTOM B3aUMOJCHCTBUM.

CoxpaHeHue uMITyJbca Npy a0CONIOTHO YIPYIOM B3aUMOJEHCTBUU.
HaGnronenmne peakTHBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU MTPU CBOOOAHOM IaICHUH.
CoxpaHeHUE MEXAaHUYECKON SHEPTUH NIPU JIBUKEHUU TEJa MO JCUCTBUEM
NPY>KUHBI.

Jlabopamopmuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue Tpakra sl pa3roHa W JaJdbHEWIIEro paBHOMEPHOTO
JBUKEHUS [APUKA WU TEJIEKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJIbKEHUS OpycKa WM JIBMXKEHUS
HIapuKa M0 HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejla MNPH PAaBHOYCKOPEHHOM JBUKEHUU 10
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBU>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €COM MPHU PABHOYCKOPEHHOM JIBMXKEHHHM 0e€3
HAaYaJIbHOM CKOPOCTM IIyTHM OTHOCSATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOLLIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTHM CHUJIBI TPEHHSI CKOJBXKEHHS OT CHJIbI
HOPMAJILHOT'O JIaBJICHUS.

Onpenenenue Ko PUIMEHTa TPEHHS CKOJIBLKEHUS.

OnpeneneHue )KECTKOCTH MPYKUHBI.

Onpenenenue pa®oOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM ABMKEHUU Tela
110 TOPU30HTAIILHOM MIOBEPXHOCTH.



10. Onpenenenue pabOThl  CUJIBI  YIPYTOCTH IIpU  TMOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.
11. 3y4yeHue 3aK0Ha COXpaHEHHUS SJHEPTHUH.
MexaHn4yeckue KoJ1e0aHNS U BOJIHBI.

KonebarenpHoe nmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIepro,
4acToTa, aMIUIUTyAa. MateMaTU4ecKuil U NpyKUHHBIN MasTHUKU. [IpeBpamienue
SHEPIUU MPHU KOJIEOATEIBHOM BH>KEHHH.

3atyxatouue  KoneOaHus.  BpiHykneHHble — koneOanus.  Pe3oHaHc.
Mexanndeckue BoJiHbI. CBoOiiCTBa MexaHMuecKuX BOJIH. IIpojosibHble ©
HonepeyHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pPacHpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPIIOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppas3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue kxoseO0aHMIl TEI HOX AEUCTBUEM CHJIBI TSDKECTH U CHJIBI
yIPYTrOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BrIHYKIEHHBIX KOJICOAHHI 1 pe30HAHCA.
PacnpocTtpanenue npoionbHbIX U MONEPEYHbIX BOJIH (Ha MOJEINN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKUI pE30HAHC.

Jlabopamopnuwvie pabomul u onvimol.
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1. OmpepeneHue YacToThl W Nepuoja KoieOaHM MaTeMaTH4ecKOoro
MasiTHUKA.
2. Omnpenenenue 4acTOTH U MIeproia KoiaeOaHU# MPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Teproia KOJICOAHUM PYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH MEpHOJia KOJeOaHU rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OnbITbI, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  IepuoAa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOIHOTO MaJeHUSI.
JJIeKTPOMATHUTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  MOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  (CBoMcCTBa
ANEKTPOMAarHuTHBIX BOJH. [Ilkama sneKTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJEKTPOMAarHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



OnekTpoMaruuTHas npupoga csera. CkopocTh cBeTa. BONMHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMILHOTO

TenedoHa.
CgBeToBbIE SIBJIEHMS.

JlyueBas MOJEIb CBETa. HUcrounuku CBeETa. [IpssmonuHEHOE
pacopoctpanenue csera. 3armenust Connua u Jlynsl. Otpaxenue cera. [lnockoe
3epKayo. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenne cBera. 3akOH MpeioMJIEHUS cBera. [lolHOe BHyTpeHHee
oTpaxkeHHe cBeTa. lcnoiib30BaHME TIOJIHOTO BHYTPEHHETO OTPaXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm osyuedt B JmH3e. OnTuueckas cucrteMa (Qoroamnmapara,
MUKpOCKONa M Teneckona. a3 Kak omnrhueckass cucteMa. bim3opykocTe u
JaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Ombitel Hpiorona. CroxeHue
CHEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpsiMonnHelHOe pacipOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tony4yenune n300pa>keHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuueckuit CBETOBO/I.

Xop Jiydeit B coouparoiieit JInH3e.

XOJ JTy4der B pacCEUBArOIIECH JIMH3E.

[Honyuyenune n300pa>keHUN ¢ TOMOLIBIO JIUH3.

[Ipunuun neiictBus poroanmnapara, MUKpOCKONA U TEJIECKONA.
10. Monens riasa.

11. Pa3noxenue 6€m0ro cBeTa B CIIEKT.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX IIBETOB.
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Jlabopamopuwie pabomul u onvimot.

1. HccnenoBanue 3aBUCMMOCTH YIUIa OTPaXEHUsI CBETOBOIO Jiyya OT yrja
naJieHusl.

2. M3ydeHue xapakTepUCTUK M300paKEHUS MPEIMETA B INIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIIEHUS CBETOBOI'O Jiyda OT yIJia
NaJICHUs Ha TPAHMIIE «BO3TYX—CTEKIION.



4. llomyuyeHune n300paxeHHil C MOMOILBIO COOMPAIOILEH JTHH3BI.
Omnpenenenue GOKYCHOrO pacCTOSIHUS M ONTHYECKOH CHIIbI coOMparoleit
JIVH3BI.

6. OnBITHI IO PA3JIOXKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbIThl IO BOCHOPUSTHIO LIBETA MPEAMETOB IPU UX HAONIOJCHUM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbIe siBJICHMS.

OneiTel Pe3epdopna u mmanerapHas mozens atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceeta aroMmoM. KBaHTel. JIMHEeHYaThie CHEKTPHI.

PannoaktuBHOCTh. AJbda, OeTa- U ramma-usnydeHus. CTpoeHrne aToOMHOTO
anpa. Hyknonnas wMopens aromHoro sapa. HWsorombel.  PannoakTuBHBIE
npespateHus. llepuon nmomypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAJOBOTO M MACCOBOTO YHCEIN.
DOHeprusi CBsI3M aTOMHBIX sAnep. CBs3p Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sHepruu ComnHIla U 3BE3.

SnepHas sHepreruka. JleMCTBUSA pPaIMOAKTUBHBIX H3JIyYEHUN HA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3JIy4EeHHS U MOTJIOIIECHHUS.

2. CHexTpsl pa3JIMYHbIX ra3oB.

3. CnekTp Bomopoja.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOUIUX U3ITYyUSHUH.

6. Perucrpanus usiydeHHsI NpUPOIHBIX MUHEPAJIIOB U MIPOAYKTOB.

Jlabopamopusie pabomel u onvimul.

1. HaOnrogeHue CIUTOMIHBIX U JINHEWYATBhIX CIIEKTPOB U3JIyUYEHHUS.

2. HccnenoBaHue TpPEKOB: W3MEPEHUE JHEPTUM YacCTULBI O TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTUBHOIO (hOHA.

IHoBTOpPHUTEIBbHO-0000 1A LIUI MOYJIb.

[ToBTOpUTENBEHO-00001IAOIIUI MOYJIb IPEIHA3HAYEH ISl CUCTEMaTU3alNU
U 0000mIeHHs  MPEAMETHOrO  COAEpXaHUS M ONbITa  JCSTEIbHOCTH,
npUOOPETEHHOrO PU U3YyUYEHUH BCErO Kypca (PU3MKH, a TakkKe JJi1 NOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (uU3uKe s 00yuarommxcs,
BBIOPABIINX ATOT Y4EOHBIN MpeIMET.

[Ipn u3ydeHnn NTaHHOTO MOIYJSI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00€CHEUUBAETCSA OCTH)KEHHE MPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTb: OCBOEHHE HAaYYHBIX METOAOB HCCIIEIOBAHMS



SIBJICHUM TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSCHATH (PU3MUECKUE
SBJICHUSI, TPUMEHAS [OJYy4YECHHbIE 3HAHWs, pelmaTrh 3aJadyd, B TOM YHUCIE
KAaYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIIMNIMATEHO AESITEILHOCTHBIM XapaKTep JaHHOIO pas3feNa peaau3yercs
3a Ccu€r TOro, 4To OOydYarouMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUM pPacrno3HaBaTh W HAyYHO OOBICHATH
dbu3nUecKue SBJICHUS B OKPYKAIOIIEeH NPUPOIE U MOBCEAHEBHON KU3HU,

UCIIOJIb30BaTh HAYYHbIC METOJIbl UCCIIEAOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YycIie 1S IPOBEPKU TUIIOTE3 U MOJIYYEHHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HayYHbIE OCHOBBI HanOoOJiee BAXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTHI, HAIPUMEP, MPAKTUYECKOTO MCIOJIb30BAHUS PAINYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIICHUS MU COXPAHEHUS BCEX M3BECTHBIX BHUIOB
SHEpIrUH.

Kaxngas w3 TeM [aHHOrO MOAYJs BKJIKOYAET OKCHEPUMEHTAJIBHOE
ucciienoBanue 00o00Iaronero xapakrepa. Moaynb 3aBepuiaeTcs MPOBEICHUEM
JMATHOCTUYECKOM M OIEHOYHON paboThI 32 KypC OCHOBHOTO OOIIETO 00pa30BaHMs.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3nku Ha ypoBHE OCHOBHOI'O 00IIIEro oOpa3oBaHMs HAMPABIECHO

Ha JOCTUKCHHUC JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX U NIPCAMCTHBIX O6pa3OBaTeHBHBIX

pE3yJIbTaTOB.

B pesynbraTe uzydeHus: Gu3MKu Ha YpOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus

y oOydaromierocs OyayT chopMHUPOBAHBI CICAYIONINE JTMYHOCTHBIC PE3YyJbTAThl B

qacCTH.

1) naTPHOTHYECKOT0 BOCIIMTAHUSA:

- MIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOU
(bU3UYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4acTHIO B O0CYXIEHUN OOLIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUM
bu3uky;

- OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B JESATEIBHOCTH
YYEHOIO;

3) 3¢cTeTHYeCKOT0 BOCIIUTAHMSI:

- BOCIIPUATHE 3CTETUYECKUX KAayecTB (PU3NUYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MIO3HAHMSA:

- OCO3HaHUE UEHHOCTH (U3MUECKOM HAYKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSA MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTUM, BAXKHEUILEW COCTABIISIOLLEU
KYJIbTYpBI;

- pa3BUTHE Hay4YHOH JI0003HATEILHOCTH, HWHTEpECca K HCCIIEI0BATEIHCKOM
NEATEIIbHOCTH;

S) ¢opmupoBaHust  KyJAbTYPBI  3A0POBbH M  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTU MpaBui O€30MaCHOrO IOBEICHUS Ha
TPAaHCIIOPTE, Ha JIOPOrax, C IIEKTPUUYECKHUM U TEIUIOBBIM O0OpYJOBaHUEM B
JOMAIIIHUX yCIIOBUSAX;

- copmHupoBaHHOCTh HaBBbIKa pedieKcuu, MpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y JPyroro 4eyioBeKa;

6) Tpy10BOT0 BOCIMTAHMS:

- AaKTUBHOE y4yacTU€ B pEUICHUMM MPAKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3ald, Topoja, Kpas) TEXHOJOTHYECKOW U



COLMAJIbHON HAIMpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (DPU3NYECKUX
3HaAHMI;

e - MHTEPEC K MPAKTUICCKOMY U3YUCHUIO MPOQPECCHl, CBA3aHHBIX C (U3UKOM;

e 7)3K0JOTrM4€CKOr0 BOCIIUTAHUA:

e - OpHWEHTAIlUsl Ha TMPUMEHEHHE (DU3NYECKUX 3HAHUM A pelieHus 3a1ad B
00JacTl OKpYXarolel Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCHEACTBUN I OKPYKAIOIIEN CPEBI;

e - OCO3HaHHE IIOOATBLHOIO XApPAKTEPA SKOJIOIMUECKHX MpOOJIeM M MyTel HX

pelieHus;
e §8) amanTanuM K M3MEHSIOMUMCH YCJOBHSM COUMAJIBLHON W NPHPOIHOM
Cpeabl:
e - TOTPEOHOCTh BO B3aUMOJCHCTBUM MPU BBINOJHEHUU HWCCIACAOBAaHUN U

NPOEKTOB (U3UYECKOW HAIPaABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUIM
APYTHX,

e - TIOBBIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
NeSITeNTbHOCTB;

e - TOTPEOHOCTHh B (POPMHUPOBAHUM HOBBIX 3HAHHI, B TOM YHCIIe (POPMYyTUPOBATH
UJeH, TIOHITHS, TUTIOTE3bI O PU3NYECKUX O0BEKTaX U SBICHUSIX;

e - OCO3HaHME Je()UIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH
bus3uky;

e - IUIAHUPOBAHHWE CBOETO PAa3BUTHUS B MNPUOOPETEHUU HOBBIX (PUZUUECKUX
3HAHUU;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISABIATH B3aUMOCBSI3U MIPUPO/IBI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCIIE C UCIIOIb30BAHUEM (PU3HUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JEHWCTBHM C YYETOM BIMSHHS HAa OKPYXAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00ATbHBIX MOCIEICTBUH.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynpTaTe ocBoeHus mporpamMmbl 1m0 (GU3UKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y oOydatrorierocst OyayT choOpMUpPOBaHbBl MeTalpeIMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIE YHUBEPCATBLHBIE YIeOHBIC NCHCTBUS,
KOMMYHHKAaTUBHBIC  yHWBEpPCAJIbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISITUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIC YHHMBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3oBbIe Jjornuyeckue AeMcTBUA:
e BBIBJISITH M XapaKTEpHU30BaTh CYIICCTBCHHBbIC MPU3HAKH OOBEKTOB
(siBIICHUI );



yCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIMNA, OCHOBAHUS IS
0000IIICHUS U CPAaBHCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBAeMbIX (aKTax,
JTAHHBIX 1 HAOIIOIEHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBIISITH TIPUUMHHO-CJIECTBEHHBIE CBS3M MPHU H3YYCHHH (PU3NIECKHUX
SIBJICHUM U MPOIIECCOB, JENIaTh BBIBOJIBI C MCIOIb30BAHUEM JEAYKTHUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUE€HUH, BBIJIBUTaTh THIOTE3bl O B3aUMOCBSI3SIX
(hU3UUECKUX BEIUYMH;

CaMOCTOSITEIbHO BBIOMPATh CHOCOO pelieHus y4eOHOM Qu3nueckoin
3a/lauil (CpaBHEHUE HECKOJBKUX BApUAHTOB pEIlEeHUs, BHIOOp Haumbosee
MOJIXOSIIEro ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTe/ibCKHe J1eiiCTBUSA .

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEILCKUM HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY TUTAHY OMBIT, HECIOKHBIH
bU3UYECKUN OIKCIEPUMEHT, HEOOJBIOe UCCIeNOBaHNE (U3UUECKOTO
SIBJICHUS,

OLICHUBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTH HUH(MOpMAIHUIO,
MOJTyYCHHYIO B XOJI€ UCCIICAOBAHUS WM YKCIICPUMEHTA;

CaMOCTOSITETHPHO (HOPMYIMPOBATH OOOOIIEHUS ¥ BBIBOJBI TI0 Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHMS, OIbITA, UCCIICAOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUINIECKUX
MIPOIIECCOB, a TAKKE BBIIBUTAThH MPEIONOKEHNS 00 X Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ nndopmanmeii:

MPUMEHSTh Pa3IMYHBIC METOAbI, HHCTPYMEHTHI W 3aIPOCHI TIPH TOWCKE H
orbope MHpOpMANMKM WIM JAHHBIX C Y4ETOM NPEITIOKECHHON y4eOHOMH
dbusnueckoi 3a1a4u;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM TPEIACTABIICHHUS,;

CaMOCTOSITEIPHO ~ BBIOMpaTh ONTUMAJIbHYIO (OpMY MPEACTaBICHUS
uHbOpMaIMM W WUIIOCTPUPOBATh pelIaeMble 3alayil  HECIO0KHBIMHU
CXeMaMH, ThuarpaMmmMaMu, HTHOU rpauKoi U UX KOMOWHAITUSIMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

B Xoie oOCyXJeHUs y4yeOHOro maTrepuana, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMON TEMbI U
BBICKA3bIBaTh WUJCH, HAIlCICHHbIE HA pPEIICHUE 33Jaud M TOJACpKaHUE
0JarokenaTe IbHOCTH OOIIECHHS,

COTMOCTABJIATh CBOU CYXACHHUA C CYXICHUSIMH JPYIMX YYaCTHUKOB
Janora, oOHapyKUBaTh Pa3IMYUe U CXOJICTBO MO3ULINN;



BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABIATH PE3YJIbTaThl BBIIOJHEHHOIO (PU3MUECKOTO OIbITa
(3KCcIIepUMeHTa, UCCIEIOBaHUSI, IPOEKTA);

NOHMMAaTh W HCIOJNb30BaTh  IMpPEUMYyINECTBA  KOMAaHIHOM U
WHJMBUIyalbHOM palOOThl MpU PEIIEHUHM KOHKPETHOW (hHU3MUecKOn
POOJIEMBI;

NPUHUMATh LI€JIM COBMECTHOW JAESTEIIbHOCTH, OPTaHU30BbIBATh JIEHCTBUS
no e€ JOCTHKEHHIO: pachpelessiTh poJiH, OOCYX AaThb MPOLECCHl U
pe3yJbTaThl COBMECTHOU pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJIEH;
BBINIOJIHATH CBOIO YacTh pabOThI, 1OCTUTasi KAYECTBEHHOIO pe3yJibTaTa 1o
CBOEMY HANPABJICHUIO M KOOPAUHHUPYS CBOM JEWUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/bl;

OLIEHMBATh KAaue€CTBO CBOETO BKJAJa B OOIIMHA IPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHMBeEpcaibHble YUeOHbIe 1eiCTBUSA

Camoopranusanus:

BBISBJIATh NPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyaIUAX, TPEOYIOLIUX
JUI pelieHus (U3N4ecKuX 3HaHUM;

OPUEHTUPOBATHCA B  PA3JIMYHBIX [OAXOAAX MPUHATHS  PELICHHM
(MHAMBUAYaIbHOE, NPUHATUE PEUIEHUS B TpPYIIIE, NPUHATHE pPELIECHUN
rpynmnom);

CAMOCTOATEIBHO COCTABIIATH AJITOPUTM pelIeHUs] GU3MUECKON 3aauu WK
IUTaHAa UCCIIEIOBAHUSA C Y4YETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTUPOBATh IIPEAJIaraeMble BApUaHThl PELICHUN;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CﬂMOKOHTpOJIb, AMOIUOHAIBLHBIM MHTEJLJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMU U PEeAJIarath IjiaH €€ U3MEHEHHUS;
OOBACHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  PE3yJIbTaTOB
NeSITEbHOCTHU, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B AEATEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHUS
(GU3UYECKOTO0  WCCIEMOBAHMUS WM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, M3MEHMBIIUXCS CHUTYyallMd, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSIM;

CTaBUTh ce0S Ha MECTO APYroro 4ejaoBeKa B XOJE CHOpa WM JUCKYCCUU
Ha Hay4YHYIO TeEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYIoro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU penieHur HU3NIECKUX 3a71a4 Win
B YTBEPIKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPABO JIPYTOro.



NNPEJMETHBIE PE3YJIBTATHI

K xoHiy oOyuenust B 7 kiiacce rnpeIMeTHbIEC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMUXCS YMEHUM:

UCIOJIb30BaTh  TOHSATHUS:  (PU3MYECKHME U  XUMHYECKHE  SIBJICHMUS,
HaOII0ZICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MeEXaHW4YeCcKoe JIBMXKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEWHOE), TPAEKTOPHS, pPaBHOAEHUCTBYIOIIAS
cuia, nedopmarius (ynpyras, MJIACTUYECKas), HEBECOMOCTb,
COOOILAIOIINECS COCYIbI;

paznuyaTh sABIeHUS (Auddy3us, TEIIOBOE ABMKEHUE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JIBHKCHHE, HEpPaBHOMEPHOE  JBUXEHHUE, HWHEPIHs,
B3aMMOJICCTBUE TEJI, PAaBHOBECHUE TBEPJBIX TEN C 3aKPEIJIEHHOW OChIO
BpallleHUs, Tiepenada AaBJICHUS TBEPIABIMH TeJaMU, JKUIKOCTSIMH U
razamMm, aTtMocpepHOe JaBJCHHE, I[UIAaBaHUE Tell, IMPEeBPaIICHUS
MEXaHUYECKOW DHEPTUHU) MO OINUCAHUIO UX XAPAKTEPHBIX CBONCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;
pacno3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3MUECKUX  SIBIICHUU B
OKpYXalolleM MHUpe, B TOM uucie (U3UYECKUe SBICHUS B MPUPOIE:
MpUMEPHl ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B >KHBOW U HEXHBOU
pupoje, ACUCTBHE CHJIBI TPECHUS B TPUPOJAE W TEXHUKE, BIHSHHC
aTMoc(hepHOro NaByieHUs Ha KUBOM OpraHW3M, IUIABaHUE PHIO, phIYard B
TeJe YeJIOBEKa, MPU ITOM MEPEBOUTH MPAKTUUYECKYIO 3a7jauy B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (M3UUECKUX SBIICHUN;
ONMKCBIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3MYECKUE SBJICHUS, UCTIOIB3YS
bu3nyeckue BETMYMHBI (Macca, 00BEM, TUIOTHOCTb BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSAAKECTH, BEC
Tena, cuja TpPEeHMs, JAaBieHHe (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAsl CUJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHJIbI, KO3(P(UIIMEHT TMOJe3HOTO JICHCTBUS MEXaHU3MOB,
KHHETUYECKas W TOTCHIMAJIbHASI JHEPTUS), MPU ONMHCAHUHU TPABUIHHO
TPakTOBaThb  (U3MYECKHMH  CMBICT  HWCHOJB3YEMBIX  BEIUYWH, UX
00O3HAYEHUA W ENUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMHU BEJIUYWHAMU,
CTPOUTH Tpa(hUKN U3YICHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUIHH;
XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOLECCHI,
UCIIONb3Ysl TIpaBWa CIOXKEHUs CUil (BAOJIb OJHOW NpsiMOil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUIO0 paBHOBecUs pblyara (0yoka),



«G0JIOTOE MPABWJIO» MEXAaHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKON
OHEPruy, NPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
MU B KOHTEKCTE€ CHUTYyallMid NPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISBJIATh NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 -2
JIOTHYECKUX IIIaroB C OMopoil Ha 1—2 WM3y4EeHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUW, (PU3NYECKUX 3aKOHA UITU 32aKOHOMEPHOCTH;

pematb pacu€THbie 3amadud B 1—2 JEWCTBUS, HCHOJNb3YSd 3aKOHBI U
dbopmybl, cBsi3bIBarolIe (pU3WUecKue BEIWYUHBI: HA OCHOBE aHaIM3a
YCIJIOBHUS 3a/1a4M 3alKMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3HUECKHE
BEJIMYMHBI B (DOPMyJIbI M MPOBOAUTH PacuU€Thl, HAXOAUTh CIPABOUYHBIC
JTAaHHBbIE, HEOOXOAMMBIE JJIsl PEIICHMs 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy9eHHON (DU3UYECKON BETMUUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPEUIUTh MpPU MOMOIIH
(bU3UUEeCKUX METOJIOB, B OMTMCAHUU UCCIICIOBAHUS BBIICIATH TPOBEPSIEMOE
NpeanojoxeHue  (TUIOTe3y),  pa3iMyaTh W HHTEPIPETUPOBATH
MOJIYYEHHBIA pE3yJIbTaT, HAaXOAUTh OIIMOKM B XOJI€ OIbITa, JelaTh
BBIBOJIBI 110 €70 PE3YJIbTATAM,;

NPOBOJIUTh OMNBITHI 1O HAOMIOJEHUIO (U3NYECKUX SIBIICHUW WU
bU3UIECKUX CBOMCTB TeI: dbopmynupoBaTh MIpOBEPsIEMbIE
MPEANOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHMS,
3alMChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBI;

BBINOJHATh MPSIMbIE W3MEPEHUs PACCTOSHUS, BPEMEHHM, MacChl Tela,
00béMa, CuUIBI M TEMIIEpaTypbl C HCHOIb30BAHWEM aHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBaTh IOKA3aHUS MPHUOOPOB C YUYETOM
3aJaHHOM aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHUI;

MPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (PM3NUECKON BETUYUHBI OT
JIPYyroil ¢ HCIOJIb30BAaHUEM TPSMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABHMXKYIIETOCAd TeJla OT BPEMEHU JABHMXKEHUS TeJa, CHUJIbI
TPEHUS CKOJIbXKEHUSI OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIONIAIA COPUKOCHOBEHHUS TEJI, CUJIIbI
YOPYTrOCTH OT YAJWMHEHUSI MPY>KUHBI, BHITAIKUBAIOMICH CHJIBI OT 00BEMA
MOTPYKEHHOM YACTH TeJa U OT IJIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN
TUTaBaHMs TeJ, YCIOBUU pPaBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUM  y4e€OHOrO HCCJENOBAaHUS, COOUpaTh YCTAHOBKY U
BBITIOJIHATh WU3MEPEHMs, Clelys MNPeJIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl TMOMYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJC



NpeIJIOKEHHBIX Ta0muil U TpaduKoB, JeNaTh BBIBOJABI MO pe3ysbTaTaM
UCCIICZIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEPEHMS (PU3NYECKHX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teia, CUJIa TPEHHUS CKOJIbKEHUS,
JaBJICHWE  BO3/yXa, BBITAJKUBAIONIAs CWJa, JEHCTByromas  Ha
HNOrpyXEHHOE B JKHUJKOCTh TeNO, KOA(P(UIMEHT IOJIE3HOTO IeHCTBUs
OPOCTHIX MEXaHU3MOB), CJeIysl TMPEAJIOKEHHON HHCTPYKIUH: TIPH
BBITIOTHEHUH W3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOU BEIUYUHBI,

coOJTI0IaTh MTpaBUJia TEXHUKU 0€30MaCHOCTH TIPH padoTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

YKa3bIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BECBl, TEPMOMETp, AMNHAMOMETP, COOOIIAIOLIUECS COCYIbl, OapoMerp,
phIvar, MOJBMKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTD;
XapaKTepU30BaTh MPUHIUNBI JCUCTBUSA HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOM Ha HMX oOmHcaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJOMNPOBOJA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBOM HACOC, aPEOMETD), UCIIONIB3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SBJIICHUN UM HEOOXOAMMBIEC (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HHGQOpPMaLUIO O  I[pUMEpax)
MPAKTUUECKOTO HCIOIb30BaHUsA (DU3UYECKUX 3HAHUM B TOBCETHEBHOU
KU3HM I obecrieyeHus: 0€30MacHOCTH MPU 0OpalleHuu ¢ MpudopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/J0pPOBbsI U COONIONEHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY’KAIOIIEH Cpee;

OCYILIECTBISITH OTOOp HWCTOYHWUKOB wuH(popmaimu B HWHTepHere B
COOTBETCTBHH C 3aJJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMA M TyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHMKOB BBIJCIATH
uH(pOpMaIMIO0, KOTOpas SBISIETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro Conep)KaHMs, CIpPaBOYHbIE MaTepHalbl,
pecypchl cetu MHTepHET, BIafeTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE NMUCbMEHHbIE U YCTHbIE COOOLICHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaInU (PU3MIECKOTO COACPKAHUSA, B TOM
yycne MyOJIMYHO JenaTh KpaTKHe COOOIICHHSI O pe3yibTaTax MPOEKTOB
WIK Y4eOHBIX HCCIEIOBAHUW, IPU HTOM TIPAMOTHO HCIOJb30BATh



W3YYEHHBI TMOHATUHHBIMN ammapar Kypca (U3HMKH, CONPOBOXKIATH
BBICTYILJICHUE NPE3CHTALUEN;

OpHU BBITIOJHEHUH YYE€OHBIX MPOEKTOB W HCCIICAOBAHUI pachpenesiTh
00S3aHHOCTH B TpPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 34 BBINOJHEHWEM IUJJaHA JEHCTBHM, aJEKBAaTHO OLICHHUBAaTh
COOCTBEHHBIM  BKJaJ B  JIEATEJIBHOCTh  IpPYMINbl,  BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aNMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoH1y o0yueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIMUXCS YMEHUM:

HCIIO0b30BAaTh MOHATUA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIIECTBA, KPUCTANINUECKUE U
aMopdHbIe TeNa, HACHIIIEHHBIA W HEHACHIIIEHHBIM Tap, BIAXHOCTb
BO3/lyXa, TEMIlepaTypa, BHYTPEHHsSI SHEPTUs, TEIJIOBOM JBUTaTElNb,
AJIEMEHTAPHBINA ANEKTPUUYECKUI 3apsiji, FJICKTPUUECKOE T0JIe, MPOBOJHUKU
U TUBJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pa3nuyath SBJICHUS (TEIJIOBOE pACIIMPEHUE M CXKaTue, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHKE, KAWUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsI, ITUIaBJIEHUE, KpHUCTauM3anus (OTBEpJieBaHUE), KHUIICHUE,
Terionepeaaya (TemIonpOBOAHOCTb, KOHBEKIIM S, U3JIy4eHUE),
AJIEKTpU3alUs Tell, B3AUMOJICHCTBUE 3aPsI0B, EUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHuTOB, JEHCTBUE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsT WHIYKITUS)
M0 ONHCAHUI0O UX XapaKTePHbIX CBOHCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX TaHHOE (U3UUECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UUECKHX SIBJICHUN B
OKpYXaloleM MHUpe, B TOM 4ncie (U3UYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHOE HATSXKEHHE W KANWUIAPHBIC SIBJICHHUS B TPUPOJIE,
KpUCTAJUIbI B mpupopae, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETA, DJIEKTPUYECKUE
SABJCHUSL B aTMocdepe, BJICKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOI0COB, POJIb MArHUTHOTO MO JJIA KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKK) (U3NIECKUX
SIBJICHUI;

OINKCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (DU3UUYECKUE SBJICHUS, HUCIOIb3YS
¢dbu3nueckue BeIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHs, KOJTUYECTBO
TEIJIOThI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, YJeldbHAsl TEIJoTa
IJIaBJICHUS, YyJAeNbHAs TeIIoTa MNapooOpa3oBaHusl, yAedbHAs TeIioTa
CrOpaHHsl TOIUIMBA, KOI(PPUIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOM



MAIllMHbL, OTHOCUTEIbHAS BIAXHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CHJIa TOKa, AJEKTPUUYECKOE HaNpsHKEHUE, COMPOTUBIIEHUE MPOBOJHHKA,
yIelnbHOE  CONpOTUBIEHHE  BellecTBa, paboTa U MOIIHOCTb
ANIEKTPUYECKOr0  TOKAa), NpPU ONHCAHUM MPAaBUIBHO  TPAKTOBATH
(bu3UYEeCKU CMBICI MCHOJb3YEMbIX BEIMYHMH, 0003HAYEHUS U €IUHUIIbI
bu3MYecKuX BEIMYHMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
¢u3nuecKyr0 BEIUYUMHY C JPYTUMHU BEIUYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIHYUH;

XapaKTEepHU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUU
CTPOEHMS BEIECTBA, MPUHILMI CYNEPHO3ULUHU MoJel (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMSs 3apsijaa, 3aKoH OMma 11 yyacTKa LelH, 3aKOH
[xoyns—JleHna, 3akOH COXpaHEHMS DJHEPIHM, MNpPH OTOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTEeMaTHYECKOe
BBIPa)KCHHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NPaKTHKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIITH
NPUYMHHOCIICICTBEHHBIEC CBSA3H, CTPOUTH OOBSICHEHNE U3 |—2 JTOTHYecKux
IaroB C OMopoil Ha |—2 W3y4YEHHBIX CBOMCTBA (DU3MUECKUX SIBICHHM,
(bu3UYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3ajadyd B 2—3 JEUCTBUA, MCHOJIb3YyS 3aKOHBI U
dbopMmyIbl, CBs3BIBaIONME (PU3MYECKHME BEITUYMHBI: HA OCHOBE aHajmM3a
YCIOBHUS 3a/la4d 3alMCBhIBATh KPATKOE YCIIOBHUE, BBISBISATH HENOCTATOK
JAHHBIX Il peIlIeHUs 3aJayd, BBIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoIuMble JUIsl €€ pelleHHs, IMPOBOJUTh pPAacuy€Tbl M CpPaBHHUBATh
MOJy4EeHHOE 3HaUeHNEe (PU3NMIECKON BETTMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MpPU MOMOIIU
(bu3MUeCKUX METOJIOB, MCIIONIb3Ysl ONHMCAHWE HCCIIEOBAHMS, BbBIIACIATH
IIPOBEPSIEMOE  NPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, ENATh BBIBOJIBI;

MPOBOJIUTh OMBITHI 1O HAOMIOAEHUIO (U3MYECKUX SBJICHUW WA
(bu3nUecKux CBOWCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEéma, TeMIepaTypbl, CKOPOCTH IPOLEecca OCTHIBAHUS U
HarpeBaHusl MpU M3IYYEHUH OT I[BETa H3Iydaromier (TOromaromei)
MMOBEPXHOCTH, CKOPOCTh HCHApPEHUs BOJBI OT TEMIIEPATYpbl KUJIKOCTU U
IJIOAA €€ TOBEPXHOCTH, OJJEKTPHU3aLMs TEl M B3aMMOJCHUCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aUMOJEHUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MAarHATHBIX I[IOJE€M IIOCTOSSHHBIX MAarHHUTOB, JEUCTBUS
MarHUTHOrO I0JIsl Ha MHPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa,



CBOMCTBA 3JIEKTPOJBUIATENsl IOCTOSIHHOTO TOKa): (OpMYyJIHpPOBATH
IIPOBEpsieMbIE MPEATNIONIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
00opyI0BaHUs, OMUCHIBATH X0/ OMbITa U (HOPMYJINPOBATH BHIBOIBI;
BBIIIOJIHATh ~ NpPSIMBIE  W3MEPEHHMS  TEMIEPATYPbl,  OTHOCUTEIBHOU
BJIQXKHOCTU BO3/yXa, CHUJIBI TOKA, HAIpPSHKEHUS C MCHOJIb30BAHHEM
aHaJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPaBHUBATDH
PE3yNIbTAThl U3MEPEHUN ¢ YyIETOM 3aJJaHHON aOCONFOTHOM MOTPEITHOCTH;
MPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
JIpYrod C  HCHOJB30BAHUEM TMPSAMBIX HM3MEpEeHUN  (3aBUCHMOCTD
COIIPOTHUBJIEHHUSI TPOBOJHUKA OT €ro JUIMHBI, IUION[aAW TONEPEYHOro
CEUEHHUS U yJIeJIbHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYLIEro 4Yepe3 IMPOBOJAHMK, OT HAlpsOKEHUs Ha MPOBOJHMKE,
UCCIICIOBAHUE TIOCIENOBATEIIBHOIO M IApaJUICNbHOIO  COCIMHEHMMU
MPOBOJAHHUKOB): TUIAHUPOBATh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBIMIONIHATh WU3MEPEHUs, CIeAys MPEeAJoKEeHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOM 3aBUCMMOCTM B BHJI€ TaOiul U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIEAOBAHUS;

IPOBOANTH KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BeIMUUH (yIenbHas
TEIIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOAHMKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHWPOBATh H3MEPEHUs, COOUpPATh
JKCIIEPUMEHTAIbHYIO YCTAHOBKY, CII€Aysl MPEAJIOKEHHON MHCTPYKUUU, U
BBIYMCIISATH 3HAUEHUE BEIUYMHBI;

coOJIoaTh TpaBUJia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JCHCTBUS HW3YYEHHBIX TOPUOOPOB U
TEXHHUYECKHX YCTPOMCTB C ONOpPOM HAa HMX ONHUCAaHHUS (B TOM YHCIE:
cUCTeMa OTOIUICHUs JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETYMK 3JIEKTPUUECKOH BSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOpPBI, HarpeBaTENIbHBIE IEKTPOIPUOOPHI (TPUMEPHI), DIEKTPUUYECKUE
NPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOIBUTATENb MOCTOSIHHOTO TOKA),
UCMOJb3Yysl 3HaHMSI O CBOWCTBAaX (PU3MUECKUX SIBICHUI UM HEOOXOAUMbIE
¢du3nueckrne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA MU H3MEPUTEIbHbIE
npuOoOpel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (3KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, JIBUIATEIb BHYTPEHHETO
CrOpaHMsl, 3JEKTPOCKON, PEOCTaT), COCTABJATH CXEMbl AJIEKTPUYECKHUX
Henen ¢ MocienoBaTeIbHbIM U MApAJUIETbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycJIOBHbIE 0003HAUYEHHUS SJIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOANTh  TNPUMEPHl  (HaXOOWTh HWHPOPMANHMIO O  MpUMEpax)
MPAKTUYECKOTO HMCIOJIb30BaHUS (U3MYECKUX 3HAHUNA B MOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHus 0€30MacHOCTH MPU OOpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3J0POBbSI U COOJIONEHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOIIEH cpeie;

OCYHIECTBJISITh TOMCK HHPOpMAIUK  (U3UUYECKOTO  COJEpKaHHUS B
HNuTepHere, Ha OCHOBE UMEIOMIMXCA 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACTATH  MH(OpPMALNIO, KOTOpas
SIBIISICTCS IPOTHBOPEYMBON MJTM MOKET OBITH HETOCTOBEPHOM
MCIOJIb30BaTh MPHU BBIMOJIHEHUN y4E€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOro ConIep)KaHWs, CIpPaBOYHBIE MaTepHAalbI,
pecypcbl cetu MHTEpHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIICHWS,
0000mass wHPOPMAIMI0O U3 HECKOJIbKUX MCTOYHHKOB (PU3HIECKOTO
colepX aHUsi, B TOM 4YHCI€ MyOJIMYHO TPEACTABISATh PE3YyIbTATHI
IPOEKTHOW WJIM MCCIEN0BATENLCKON NEATEIbHOCTH, NPU 3TOM I'PaMOTHO
UCMOJb30BaTh M3YYEHHBI TOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/IATh BBICTYIUICHUE TIPE3CHTALINEH;

NpU BBINOJHEHUU YYEOHBIX TPOEKTOB W HCCIENOBAHUN (HU3UUYECKUX
IPOLIECCOB PaCHpeesiTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 3aJ1a4aMHU, CICAUTH 3a BHITIOJHEHUEM IUTaHA JEHCTBUI U
KOPpPEKTUPOBATh €0, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKIAJ B
JeSITEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoH1y 00yueHus B 9 Kiiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh TOHSTHUS: CUCTEMa OTcuéra, MaTepualibHasi TOYKa,
TPAEKTOpHsI, OTHOCUTEIILHOCTh MEXaHUYECKOrO ABMXKEHUS, neopmanus
(ympyrasi, mjacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIbLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3kH, LIEHTP TSHKECTH, aOCOMOTHO TBEPIOE TEJO,
[EHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHMYECKUE KOIeOaHus 1
BOJIHBI, 3BYK, HH(]pPa3ByK U yIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTh,
CHEKTPhl UCIYCKAHUS U TOTJIONIEHUs, anbda, OeTa- U raMma-u3iaydeHus,
M30TOIbI, Si/IEpHAs SHEPreTUKA;

pa3nuyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSMOIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSIMOJUHEHHOE JIBUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUYKEHHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBMKEHHE, KOJeOATENbHOE IBMXKEHHUE (3aTyXalollue U
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JIBMIKEHHE, OTPaKCHUE
3ByKa, MPSMOJIMHEWHOE PacCIpoCTpaHEHUEe, OTPaKEHHWE WM TPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHne 0eoro cBeTa B
CIICKTP W CJIOXCHHE CIICKTPAIBbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTeCTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JHUHEHYATOro CIEKTpa
W3ITyYEHHUS ) TIO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTNX JTaHHOE (HU3HIECKOE SBIICHUE;

pacro3HaBaTh IPOSIBJICHHE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXkaromeM Mupe (B ToM 4ucie (u3nueckue SBJICHUS B MPUPOJIE:
MIPUJIMBBI ¥ OTJIUBHI, IBIDKEeHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTHBHOE
JBIKCHUE JKUBBIX OpPTaHW3MOB, BOCIPHUSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEMCMHMYECKHE BOJIHBI, I[yHaMH, 3XO0, LIBETa Tel,
ONTUYECKHUE SIBJICHHUS B TPHUPOJE, OUOIOTMUECKOe IEHCTBHE BUIMMOTO,
yIbTpa(UOIETOBOIO W PEHTTEHOBCKOTO M3IyYEHUW, ECTECTBEHHBIN
PaIUOAKTUBHBIN (OH, KOCMHYECKHE JIYYH, PaJUOAKTHBHOE H3IIyYCHHE
NPUPOJAHBIX MHUHEPAJIOB, JEWCTBHE PAJAHOAKTHUBHBIX U3IYyYEeHUN Ha
OpraHu3M YEJIOBEKa), TPU STOM MEPEBOIUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3MIECKUX
SIBJICHUU;

OINKCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (DU3UUYECKUE SBIICHHS, HCIOIb3YS
(bu3UYeCKue BEIWYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Tela TMpH
HEPaBHOMEPHOM JBWIKEHUH, YCKOPEHHE, TIEpeMelIeHNe, MMyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHUs, CUja YOPYrOCTH, CHJIAa TSXKECTH, YCKOpEHUeE
CBOOOAHOTO TAJEHUs, BEC Tejia, HUMIYJIbC Tela, HWMITYJIbC CHIIBI,
MeXaHu4eckass paboTta W MOIHOCTh, TOTCHIMAbHASI DHEPTHs TeJa,
MOJTHSITOrO0 HaJI TIOBEPXHOCTHIO 3€MJIH, MOTCHIIMAIbHAS DHEPTUS CXKATOU
NPY>KWHBI, KUHETHYECKas DSHEPTUs, TOJHAsg MEXaHW4YecKas JHEpTHs,
MEPUOJT U 9acTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUS CPENbl), PU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3MYECKUI CMBICT HCIOIb3yEMBIX BEIHYMH,
00O3HAUEHUA W ENUHUIBI (U3UYECKUX BEIUYWH, HAXOAWUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEJIMYMHY C APYTMMH BEIMYWHAMH,
CTPOUTH TpapuKN U3YUECHHBIX 3aBUCUMOCTEH (DHM3NUYECKUX BEIMYHH;
XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS U TPOIECCHI,
WCIIONIb3YSl 3aKOH COXPAaHEHHUS DHEPTUM, 3aKOH BCEMHUPHOTO TATOTCHWUS,
MPUHITUIT CYMEPIIO3UINK CHJI, TPUHIUI OTHOCUTENbHOCTH [ ammies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHUsS MMITYJbCA, 3aKOHBI OTPAaKEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO U MaCCOBOTO YHMCEI



OpHU SIEPHBIX PEAKIHSAX, MPHU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alUCBhIBATh €r0 MATEMATHUYECKOE BHIPAYKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIIATH
NPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ onopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (U3MUECKHUX SBJICHH,
(U3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3adaud  (OmMHMparImMecs Ha CcucteMy u3 2-3
ypaBHEHHMIT), UCTIONB3Yys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PU3NIECKHE
BEJIMUYMHBI: Ha OCHOBE aHajM3a YCIOBHUS 3aJaud 3aIUChIBaTh KpaTKOe
YCIIOBHE, BBIABIISATH HEIOCTAIONINE MM MU30BITOYHBIC JaHHBIC, BHIOUPATh
3aKOHBI M (DOPMYITBI, HEOOXOIUMBIE IS PEIICHUS, TPOBOAUTH PACUEThl U
OLICHUBATh PEAJTMCTUYHOCTh TMOJYYEHHOrO0 3HaueHUs (U3UUECKON
BEJIMYUHBI;

pacrmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXXHO pEIIUTh MPU TOMOIIH
(Gu3HUECKNX METOJOB, HCIIONB3Ysl OMHCAHWE HCCIICOBAHUS, BBIIACIATH
IpoBEpsieMOe MPEANOJOKEHHE, OLEHUBATh MPABUIBHOCTh IOpPSIKA
NPOBEACHUS  MCCIEAOBAaHMS, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOIEHUH U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUW WIH
¢u3nuecKkux CBOWCTB Tel (M3y4eHHE BTOpOro 3akoHa HbproTOHa, 3aKoHa
COXpaHEHHUS SHEPTUH, 3aBUCHMOCTh Teproaa KoJeOaHWUW MpPYKHHHOTO
MasTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJIBIX KOJI€OaHUH, TPSMOJIMHEMHOE paclpoCTpaHEHUE CBETa,
pa3yiokeHue OeNoro cBera B CIEKTP, U3YUEHHE CBOMCTB M300pa)kKeHHS B
IJIOCKOM 3€pKajle M CBOMCTB HM300pa)k€HUsl MpeaMeTa B COOMparomien
JWH3e, HAOIOJCHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB W3IYUCHHS):
CaMOCTOSITEIbHO ~ COOMpaTh YCTAaHOBKY W3 U30BITOYHOrO Habopa
o0opyIoBaHUS, ONUCBHIBATH XOA  ONbITA W  €ro  pe3yJbTaThl,
(bopMyIUpOBaTH BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOJUMOCTH CEPHUIO0 MPSMBIX U3MEPEHUM, ONpeaenss
cpedHee 3HAYEHHE H3MEpAeMOil BenuyuHbBl ((POKycHOE paccTosiHue
coOuparolell JuH3bl), OOOCHOBBIBAaTH BBIOOp croco0a H3MEpEeHUs
(M3MepuTeNnbHOro Mpubopa);

IPOBOAMTH HCCIEIOBAHUE 3aBUCUMOCTEW (U3MUECKHUX BEJIMYHUH C
UCTOJIb30BAaHUEM TNPSIMBIX H3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHHU
IIpY PAaBHOYCKOPEHHOM JBH)KEHHUHM O€3 HadallbHOM CKOPOCTH, IMepuoaa
KoJie0aHUIl MAaTeMaTHUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)KeHUsl CBeTa OT yrja MaJeHUs W yIia MNpPeIoMIIEHUs OT yria



MaJieHus): TUIAHAPOBATh WCCIENOBAHUE, CaMOCTOSATEILHO COOHMpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl TMOIYYEHHOW  3aBUCHMOCTH
(GbU3MYeCKUX BEIMYMH B BHUIE TAOIWIl ¥ TpaduKOB, JEIaTh BBIBOABI IO
pe3yybTaTaMm UCCIIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3UUCCKHX BEIUYUH (CpEmHss
CKOpPOCTh U YCKOpEHHE Tela IMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPHUIIHEHT
TPEHUSI CKOJNBKCHHS, MEXaHWdeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoJl KojeOaHW MaTeMaTHYeCKOro W TMPYXKUHHOTO MAasTHUKOB,
ONTUYECKasl CHJIa COOMparomieil  JHMH3bI, PAJUOAKTHUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHUSI, CIEIys MPEIIOKECHHOW WHCTPYKITUHU, BBIYUCIATH
3HAYEeHME BEJIMYMHBI U AHAJIU3UPOBATh MOIYYEHHbIEC PE3YIbTATHI C YUETOM
3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

COOJTFIOIaTh TIPaBHIIa TEXHUKU 0€30MaCHOCTH TIPH padoTe ¢ TabopaTOpHBIM
000py/I0BaHUEM;

pa3nMyaTh OCHOBHBIE TPH3HAKA W3YYEHHBIX (PU3UYECKUX MOJENei:
MaTepuanabHash TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUCUHBIM HCTOUYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAs MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOT'O SJIpa;

XapaKTEepU30BaTh MNPUHIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHHYECKHX YCTPOMCTB C OMOpPOM HA WX OmMucaHus (B TOM 4YHCIE:
CIUAOMETpP, JATYMKUA TIOJOKEHHUS, PACCTOSHHUSI W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMEpUCKON, (doToanmapar, ONTHYECKHE CBETOBOJBI,
CTIIEKTPOCKOII, JO3MMETp, Kamepa BuiabcoHa), HCIONB3yS 3HAHUA O
CBOWCTBAax (PU3MYECKUX SBICHMA U  HEOOXOAUMBbIE (U3HUYECKUE
3aKOHOMEPHOCTH

MCIIOJIb30BaTh CXEMbI U CXEMATHYHBIE PUCYHKHU M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEILHBIX MPHOOPOB W TEXHOJOTHYCCKUX IMPOIECCOB
NpU pEIICHUU Y4eOHO-TIPAKTHYECKUX 3a7a4, ONMTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKeHHH B INIOCKOM 3epKajie M COOMparoliei JIMH3E;
NPUBOAWTh  MPUMEPHl  (HaXomWTh HWHPOPMAIUIO O  MPUMEpax)
MPAKTHYECKOTO HCIONB30BaHUS (U3MYCCKUX 3HAHWKA B TTOBCETHCBHOU
KU3HH I oOecriedeHus1 0€30ImacHOCTH IPpU OOpaIieHuu ¢ IpuOopaMu |
TEXHUYECKHUMH YCTPONCTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJICHUS
HOPM JKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIICH CpeIe;

OCYHIECTBJIATh MMOUCK HHPOpMaUK (PU3UUECKOrO0 COACpKAHUS B
HuTepHere, caMoCTOSTENbHO (HOPMYIUPYS MMOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPENETIEHUsI JOCTOBEPHOCTH MOIYyYEHHON MH(OpMaluy Ha OCHOBE
MMEIOIMXCS 3HAHUM U TOIIOJHUTEIIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh PU BBHIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro CoNep)KaHMs, CIpaBOYHbIE MaTepHalbl,
pecypcbl cetn MHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaMU W3 HECKOJbKUX HCTOYHHMKOB (PU3MYECKOrO COAEpKaHMUs,
nyOJMYHO MPEJICTABIIATh PE3YIbTAThl MPOEKTHON UITU UCCIIEI0BATEILCKON
JNEATEIIbHOCTH, MPU  OTOM TIPaMOTHO  HCIIOJb30BaTh  M3Y4YEHHBIU
NOHATUHHBIN anmnapar HM3yd4aeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE TMpe3eHTalnel ¢ y4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTunuyeckue
n/n NporpamMMel Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. ®u3uka u e€ poJsib B MO3HAHUM OKPYKAKWIIEro MUpPa
bubmoreka [JOK
1.1 0} - 2
H3HKa - Hayka o [pHpone https://m.edso0.ru/7f416194
bubnuoreka [IOK
12 (PH3HHECKHE BENHHHEI 2 ! https://m.edso0.ru/7f416194
. bubmoreka [JOK
1.3 EctecTBeHHOHAYUYHBII METOT TO3HAHUS 2 1 https://m.edsoo.ru/7£416194
Hroro mo pazueny 6
Pa3nen 2. IlepBoHauajibHbIe CBeICHUS 0 CTPOCHUH BellecTBa
bubaunoreka [JOK
2.1 Crpoerne seiectsa ! https://m.edso0.ru/7f416194
59 JIBI>keHNE 1 B3aUMOJICHCTBHEC YaCTHI] 9 1 bubmanoreka [JOK
' BELIECTBA https://m.edso00.ru/7f416194
bubmmoreka [JOK
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7§416194
Hroro mo pazueny 5
Paznen 3. /IBu:keHne v B3anMo/ieiicTBUE TeJl
bu6mmoreka IIOK
3.1 MexaHueCKoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, miIo0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmoreka [JOK

33 Cuna. Buger cu 14 2 https://m.eds00.1u/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBieHune TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHus TBEPAbIMU 3 bubmmoreka [JOK
' TeJNaMH, JKUJIKOCTIMH M Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [JOK
4.2 JlapneHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoc(eproe aasienue 6 https://m.edsoo0.ru/7f416194
44 JleiicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bub6mmoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazueny 21
Pa3nen 5. Pa6ora u MOIIHOCTb. DHEpPIus
bubnuoreka [IOK
>1 Pabora u MomEoCTS 3 . https://m.edso00.ru/7f416194
bubmoreka [JOK
5.2 Tpocthie MeXaHH3MbI > ! https://m.edso00.ru/7f416194
bubmunoreka [JOK
53 Mexaruteckas SHeprus 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KUIIACC

KosanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Kounrpoabubie | Ilpakruueckue
NporpamMMmblI Bcero o0pa3oBarejbHbIEe
padoThI padoThI
pecypchl
Pa3nen 1. TemoBble siBJ1eHHsA
. bubmoreka [JOK
11 (CTpOCHHE 1 CBOHCTBA BelleCTBA ! https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
1.2 Teruosbie mporeccht 21 1 > https://m.edsoo.ru/7f4181ce
HUroro no pazneny 28
Paznen 2. DiiekTpu4ecKrue  MATHUTHBIE SIBJICHUS
91 DIIeKTpUUYECKHE 3apsiibl. 3apsHKCHHBIE Tela 7 1 bubmmoreka [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuoreka [JOK
2.2 IToCTOSIHHBIN 2JEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmaunoreka [JOK
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 IICKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KosanyecTBo yacoB JIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeEM nudpoBbIe
Ne i/ P Kounrpoabubie | Ilpakruueckue (mucpp )
NporpamMMmblI Bcero o0pa3oBarejbHbIE
padoThI padoThI
pecypchl
Pasnea 1. Mexanudeckue siBJIeHU S
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €r0 10 1 bubmuoreka [JOK
' OIUCaHHUSI https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
12 Bsaumoneiicraue en 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
13 3aKOHbI COXpaHCHNUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. MexaHudeckue KoJ1eO0aHUsI U BOJIHbBI
bub6mmoreka [JOK
2.1 Mexanmseckue konebanis ! 3 https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
2.2 M . 8 1 3
CXAHUCCKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pa3nen 3. DjieKTpOMArHUTHOE TOJI€e U YJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE I0JIE U bubnuotexa [JOK
3.1 6 2
3JICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Paznen 4. CBeroBble sIBJIeHUA
4.1 3aKOHBI pacIpOCTPAaHEHUS CBETa 6 2 bubnuoteka [JOK



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

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

bubmoreka [JOK
4.2 JIMH3BI 1 oNITHYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmoreka [JOK
4.3 Paznosxenue 6enoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHnTOBBIE SIBJICHUSI
bubmuoreka [JOK
51 Hcmyckanue v MOTIONIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
52 CTpockue aTomHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmaunoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pa3nen 6. IloBTopurenbH0-00001IaI0 M MOAYJIH
[ToBTOpenue u 0000IIEHNE COIEPKAHHS bubmmorexa [IOK
6.1 9 2
Kypca pusuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoTsbI

Jara
H3y4eHHUs

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBare/bHbIEC

pecypchl

®dusuka — HayKa O IPUPO/IE.
SABnenus npupoasl. dusnyeckue
SIBIICHUS

MexaHn4yecKue, TEIIOBEIE,
3JIEKTPUYECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyeckre BETUYUHbBI U UX
U3MEpEeHHe

VYpok-uccnenoanue "M3mepenue
TeMIepaTypsl MPU MOMOIIU
KHUJKOCTHOTO TEPMOMETPA U JaTUMKa
TemnepaTypsl"

Kak ¢u3uka u qpyrue ecrecTBeHHBIC
HayKH{ U3Yy4aroT MPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3HIECKUX
SIBJICHHUH C TIOMOIILIO MOJICIICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "IIpoBepka
THUIIOTEC3hI: JAJIbHOCTH nonéra [Iapuka,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yem OoJbIIe BHICOTA MycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONBITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHNE bubmorexa HOK
a HIe JHCKp p https://m.eds00.ru/ff09fe0a
BELIECTBA
8 JIBIKEHME YacTHUIT BEIIECTBA bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITH O
9 HAOIIOJICHUIO TETJIOBOTO PACIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHS BEIECTBA
B3auMocBsA3b MEKy CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJICKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX COCTOSTHHUI
BOJIBI
MexaHn4YecKOoe BUKEHUE.
12 PaBHOMEPHOE U HEPABHOMEPHOE Bubmorexa OK
P P P https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
but6moreka [JOK
13 Ckopoctb. EnquHnIe! ckopoctr
p JUAHH p https://m.edsoo.ru/ff0a079c
14 Pacuer myru 1 BpeMeHU ABUKEHUA Bubmorexa OK
yr p A https://m.edsoo.ru/ff0a0ae4
Nuepryg. 3aKkoH UHEPIIHU.
15 BSaI/II)MO elficTBHE TGJ‘IpKaK IpUYrHA bubmmorexa [IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHYKESHUS Tell
IInotHOCTH BemiecTBa. Pacuer macchl but6mmoreka [JOK
16
1 00beMa Tella IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas paborta «Onpezenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,Z[OFO TCIa»

Pemrenue 3amay no teme "IImoTHOCTE

bu6mmoreka [JOK

1
8 BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepHUCTUKA
19 B3aumoiericTBus Ten. Cuna
yrnpyroctu. 3akoH ['yka
Jlabopatopnas padora «3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(nedopmarum) Npy>KUHbI OT
IIPUJIOKEHHON CHIIBL»
21 SBnenue tarorenus. Cuja TSHKECTH
CBs13b MEXKIY CHIION TSKECTH U
22 Maccoi TenleltyBec Tena. Pemenue bubmorexa LTOK
’ ' https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuna TsoxkecT"
23 Cuna TsKecTH Ha JpYrux IJIaHeTax. bubmuoreka [IOK
dusnyeckre XapaKTEPUCTHKH TUIAHET https://m.edsoo.ru/ff0al502
bubaunoreka [JOK
24 4 .
3MEPCHHE CHIL. JIHHaMOMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
2 B .H
> ee Tera. HEBecoMocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBIE€HHBIX
26 10 OJHOM IIPSMOU bubmorexa [JOK
8 N P ’ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYyIOmAs CHIT
97 Pemrenue 3amay nmo teme
"PaBHonelicTByrOMmAast cui”
TpeHue CKONbXKEHUS U TPEHUE MOKOSI. bubanoreka [JOK
28
Tpenue B IpupoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopatopHas pabdora «3yuenune bubmmorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCHMOCTH CUJIBbI TPEHUS
CKOJIbXKEHUS OT CHJIBbI JABJICHUS U
XapakTepa CONpHuKacaromuxcs
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpenenexHue

30
PaBHOJICUCTBYIOLLIEN CUIIBI
Pemrenue 3amau mo temaM: «Bec
31 Tenay, «I'paduaeckoe nzobpakeHne bubmorexa [JOK
cuy, «Cunely, «PaBHOACHCTBYIOII A https://m.edsoo.ru/ff0alde0
CHID»
KonTponbHas padoTa o Temam:
«MexaHnueckoe IBIKeHHE, «Macca,
32 IUIOTHOCThY, «Bec Tenay,
«I'padmueckoe n300pakeHrue Cui,
«Cuibsn
JaBnenune. CriocoObl yMEHBIICHUS U bubnuoreka [JOK
33 ]
YBEITUYCHHMSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenune ra3a. 3aBUCHMOCTh
34 JaBJeHHUA ra3a oT 00béMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPaTyPHI
Ilepenaua maBieHus TBEPILIMU
35 TCJ‘II;MI/I KUIKOCTSIMU I/IlIiaBaMI/I 3akoH bubmorexa [JOK
» JHI ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHre B )XUIKOCTH U rase, bu6mmoreka [JOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agaq mo teme «JlaBnenue B but6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackans» https://m.edsoo.ru/ff0a2826
38 Cooblmraroruecs: CoCy/Ibl bubauoreka IJOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

39 Trapapucciit npece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopmHeBon
YKUJIKOCTHBIM HACOC
Atmocdepa 3emnu. [Tpuynnel
CYIIECTBOBAHUS BO3YIITHOM
41 O}g:.]'IO‘IKI/I 3emiu 3a]:]I/ICI/IMOCTB bubmmorexa [JOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBJICHUS OT BBICOTHI
HaJI YpOBHEM MOPS
bubmuoreka [JOK
42 B LA
ec Bo3ayxa. ATMocdepHOe TaBiIcHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro naBiacHUs. bubmorexa [JOK
OnbiT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTIE)HI; OBHEM brbmmorexa [IOK
g AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepouna. ArmochepHoe bubmoreka [JOK
JTABJICHUE HA PA3JIUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amay mo teme
"AtmocdepHoe naBneHue"”
JlelicTBUE ®KUAKOCTH U Ta3a Ha
47 o €HHOE B HUX TEJIO bubmmorexa TOK
Pyx ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopatopHas pabota «Onpenenenue
48 BBITQJIKUBAIOIIEH CHJIBI, bubmuoreka [{OK

,Z[GI\/’ICTBYIOH_ICI\/'I Ha TEJIO, MOIrPYKCHHOC
B XKXUIKOCTbB)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGoparopHas paboTa 1o reme
«HMccnenoBanne 3aBUCUMOCTH Beca
Tena B BOJIE OT 00bEMa MOTPYKEHHOU
B )KHJIKOCTb YacTH TEJIa»

bubaunoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

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

51

JlaGoparopHas pabota
"KoncTpyrpoBanue apeomerpa Wiu
KOHCTPYMPOBAHUE JIOJKH U
ompenesieHne e€ rpy30mnoabEMHOCTH"

52

Pemenue 3amau o remam: «IlnaBanue
cynoB. Bo3ayxomnnaBanuey,
«JlaBiieHnEe TBEPIBIX TEI, KUIKOCTEH
1 Ta30B»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckast pabora

bubaunoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EquHUNEI MOIITHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU IIPH
noabeMe 1o jectauie"

56

[Ipocteie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha pbluare

57

KonTponbhas pabota no teme
«JlaBneHue TBEPIbIX TeIl, JKUAKOCTEN
u ra3oBy» / Beepoccuiickas
poBepoyHas paboTa

58

PesepBHblii ypok. Pabota ¢ TekcTamu
1o Teme «JlaBneHue TBEPABIX Ted,

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTel 1 ra3oB» / Becepocceuiickas
MpoBepoYHas paboTa

59

Prryaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabora
«HccenenoBanue yCciloBUM paBHOBECHS
pblyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3amay no teMe « Y CIOBUSI
PaBHOBECHS phIUaray

bubaunoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent noneznoro nencraus
Mexanuszma. JlabopatopHuas pabota
«3mepenne KIIJ[ HakmoHHON
TIOCKOCTID)

0.5

62

Pemenue 3agau nmo teme "Pabora,
MottHocTh, KIT/T"

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

63

Mexanunueckasi SHEprus.
Kunernueckast 1 moTeHIMAIbHAS
SHEprus

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

64

3aK0H COXpAHEHUST MEXaHUIECKOM
SHEPTHUH

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

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIEpUMEHTAIILHOE ONIPEEIICHNE
W3MEHEHUs] KUHETHYECKOU U
MOTEHUUAIBHON YHEPTUU MTPU
CKaThIBAHMU TeJ1a 110 HaKJIOHHON
IJI0CKOCTH"

66

KonTtponbHas padoTa mo teme
«PaboTa ¥ MOIITHOCTh. DHEPTHsD»

67

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexanndeckoe aBrKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o teMme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO HACOB I10 68 12

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHbIE
Ne Mara nu(ppoBbIe
Tema ypoka KourpoJabnsbie | IlpakTuyeckue
n/n Bcero H3y4yeHusi | oOpa3zoBaTeJbHbIC
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-
1 KUHETUYECKOUM TeOpUHU U UX ori]HTELIe 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOJITBEP>KICHHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bubmuoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOr0 COCTOSIHUIMA 1
BEIIECTBA HA OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KUHETUYECKON TeOpHUH
5 Kpucrammueckue u amopdHbie Tema 1 bubmorexa LTOK
P P https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KanWUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepxHOCTHOE HATSIHKECHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paciIMpeHue u cxaTue 1 brbmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
JaCTHIL
9 Buytpennss sneprus. CriocoOsr 1 bubnuoreka [IOK
U3MEHEHMS BHYTPEHHEU DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buapl Terionepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-koHpepennus "IlpakTuueckoe
UCIIO0JIb30BaHKE TEIIOBBIX CBOWCTB

bubauoreka [JOK

11
BEILIECTB U MATEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexenus”

12 KonndectBo Temnotsl. Y nenbHast but6moreka [JOK
TEMI0EMKOCTb https://m.edsoo.ru/ff0a6976

13 VYpaBHenue TeroBoro OagaHca. bubmoreka [JOK
Termoo0MeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa
"UccnenoBanue sBICHUS but6mmoreka [JOK

14
TEMI000MeHa TIPH CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M TOpsiYei BOIbI"
PacueT xoanudecTBa TEIIOTHI,

15 HE00XO0IMMOTO JIsl HarpeBaHUs Tella
Y BBIICTSIEMOTO UM TIPH OXJIQKICHUH

16 JlaboparopHas padora "OnpeneneHue bubmoreka [JOK
yIeTbHON TEMIOEMKOCTH BEIIeCTBA" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMBA. Y IeNbHasl TEII0Ta bubnuoreka [IOK

17
CropaHust https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEepAEBaHNE

18 KPUCTAJUTMYECKUX TeJ. Y IeNbHas bubmmorexa [JOK

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

TEIUIOTA MJIaBJICHUS

19 Jlaboparopnas pabora "OnpeneneHue bubmorexa [JOK
yJIeIbHOM TEIUIOTHI TUIaBJIeHUs Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHS. bubnmuoreka [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubaunoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCAIIUH.
3aBHCHMOCTb TeMIIEpaTypbl KUIIEHUS
0T aTMOoCc(epHOro JaBiICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHocts Bo3nyxa. Jlaboparopnas
pabota "Onpenenenue
OTHOCUTEIILHON BIaXXHOCTH BO3yxa"

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

23

Pemenwue 3a1au Ha onpeiesieHne
BJIQKHOCTH BO3]IyXa

24

[TpuHIUIBEL PA0OTHI TETIIIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBurarenpb BHYTPEHHETO CrOpaHHs

25

KIIJI TermoBoro aBuraress.
TenioBble ABUTATENIN U 3aIllUTa

OKpY>Karole cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHHA U NPCBPAILLICHUA
OHCPTHHU B TCIJIOBBIX ITPOLICCCaX

27

[ToaroroBka K KOHTPOJILHOHM paboTe
o Teme "TermoBbie sIBJICHUS.
N3MeHeHune arperaTHbIX COCTOSIHUN
BeniecTra"

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

28

KonTponbHas pabota mo teme
"TerioBrle aBicHUI. U3MeHenne
arperaTHbIX COCTOSIHUI BeriecTna"

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

29

DnekTpusanus ten. J[Ba poxa
IMEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenopanue "IaeKTpU3aLMS
TeJ UHIYKLIHEH U TIpu
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BiauMmogeiictBue 3apAKCHHBIX TCJI.

bubaunoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEeKTpUUYECKOE TOJIE.

39 HanpsiskeHHOCTB AJIEKTPUYECKOTrO bubnuoreka [IOK
nosist. [IpuHnmn cyneprnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TTOJIeH
Hocurenu snexkTpuueckux 3apsioB.

33 DneMeHTapHbIl 3apsia. CTpoeHue
aToma

34 [IpoBOIHMKYN U AUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUS IMEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha nprUMEHEHUE bubmorexa [JOK
CBOMCTB AJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYSCKUH TOK, YCIOBHS €0

36 cymecI;BOBaHI/I;I. I/ICT(})IIIHI/IKI/I bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AJEKTPUUECKOTO TOKA

37 JICHCTBUS ICKTPUIECKOTO TOKA bubmorexa TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoranue "JleiictBue

38 AIIEKTPHUYECKOTO MOJIS Ha MIPOBOTHUKHU 1
U JUDJIEKTPUKHU"

39 DIIEKTPUYECKHUI TOK B METaJlIax, bubmmorexa [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyuecKas LeMb U e€ COCTaBHbIe
4acTu
Cuna Toka. JlaboparopHast pabota BuGmiorexa LIOK

41 "N3mepenHne u peryiaupoBaHUe CHITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSIKEHHUE.
Boastmetp. JlaboparopHast pabota

bubaunoreka [JOK

42 "M3MepeHne u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9%e14
HarpsixeHus"

43 CorpoTuBIi€HHE TPOBOIHUKA. bubmuoreka [JOK
VY enbHoe CONpOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTb

44 AJICKTPUIECKOTO COTMPOTHUBIICHUS 1 bubmorexa [JOK
MPOBOJHUKA OT €r0 JUIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEUEHuUs U MaTepuaia"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlabopaTopHas pabora
"HccnenoBanye 3aBUCUMOCTH CHJIBI

46 TOKa, UIYILLETro Yepe3 pe3ucTop, oT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUSI pEe3UCTOpa U
HaIpsDKEHUST Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaielIbHOE
CO€JIMHEHUS IPOBOJHUKOB
JlaboparopHas pabota "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSKEHUN TPU 1 bubmmoreka [JOK
MOCJIEI0BATEILHOM COSIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlabopatopHas pabdota "IIpoBepka

49 MpaBuJIa JIJIsl CUJIBI TOKa TIPU 1 bubnmuorexa [JOK

napajyieIbHOM COSAUHEHUHN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha MMPUMCHCHHC

bu6moreka [JOK

50 3akoHa OMa U1 pa3InYHOro
JUIA P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS MPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO bubmuorexa [JOK
Toka. 3akoH Jlxxoyns-Jlenia https://m.edsoo.ru/ff0ab124
JIabopartopHas pabota "OmnpeneneHue
52 a60TpLI I/II;/IO §OCTH DJIEK pI/I‘IeCKOFO bubmorexa [JOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE TEMH U MTOTPEONTEITN
53 DIIEKTPUUECKOI SHEPTUU B OBIT bubmorexa [IOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHBIE MATHUTEI, X
B3aNMOJICHCTBHE
55 VYpok-uccinenosanue "M3yuenue bubmuorexa [JOK
HO0J€HN MOCTOSIHHBIX MAaTrHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe moie. MarauTHoe noJe
56 3eMJId U €ro 3HauyeHHue Ul )KU3HU Ha Bubmorexa OK
https://m.edsoo.ru/ff0acOba
3emie
[MoaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "DIeKTPUUECKHE 3apsiIbl.
57 3apsoKeHHbBIE TeJl;)a U UX ’ bubmmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoelicTBus. ITocTOSHHbBIN
AJIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
bubmuoreka [JOK
58 3apspKEeHHBIE Tella U UX

B3anMonencTBud. IlocToIHHBIN
anekTpudeckuit Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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MpoBepoyHas pabora

59

PesepBHbIii ypok. PaboTta ¢ Tekcramu
o Teme "llocTosiHHBII
anekTpuyeckuil Tok" / Beepoccuiickas
IIpoBepoYHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbiT Opcrena. MarauTHoe nosue
AJIEKTPUIECKOTO TOKa MarHuTHoe
T0JI€ KaTyIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acl1d?2

61

[IpumeHeHnne 1eKTpOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3ydeHue nelcTBUS MarHUTHOTO
10JIsl HA MPOBOJAHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATENb TOCTOSHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOJIBUTaTEIei B TEXHUYECKUX
YCTpOMCTBaxX M Ha TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpyHpoBaHUE U U3yUEHUE
paboThI AJIEKTpOABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
3JIEKTPOMAarHUTHON MHAYKIUH.
[IpaBuno Jlenua

64

Onektporenepartop. CriocoObl
MOJIyYEHUS AIEKTPUUYECKON SHEPTUH.
DNEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX UCTOUHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE IBIeHUA"

KontponbHas padoTa mo teme

66 "JJIEKTPHYECKUE U MATHUTHBIE 1 bubmorexa [IOK
8 p" https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PesepeHrlii ypok. Pabota ¢ Tekcramu 1 bubmuoreka [JOK
o teme "TeruioBeie ABieHUs" https://m.edsoo.ru/ffOacc5e

68 PesepBHbIif ypok. PaboTta ¢ Tekcramu 1
no teme "MaraurtHele SBiaeHus"

OBIIEE KOJIMYECTBO HACOB I1O
1 68 14.5

[NPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTnuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchl

1 Mexanndeckoe JBIKECHUE. 1
MartepuanbHas TOUKa
Cucrema otcueta. OTHOCHTEIIBHOCTh bubmuoreka [JOK

2 1
MEXaHHYECKOTO JIBHXKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bubnuoteka LIOK
IBU)KCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSMOIMHENHOE

4 nerxeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb

5 [IpssMOIMHENHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBYDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTh NPSMOINHEINHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUSI. 1
I'paduk ckopocTu
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHUS TeJla IIPU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IUI0CKOCTH"

8 CBobonHoe nanenue ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBHXKEHME 11O 1 Bbubmuoreka [{OK
okpyxxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparenus. JIuneiinas u yrioBas

CKOpPOCTH
10 [lenTpocTpeMuTenbHOE YCKOPEHUE
11 Ilepseiit 3akoH Hprorona. Bekrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmuoreka [{OK
PaBHonelicTBytOmAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3unust cui https://m.edso0.ru/ff0ae982
Pemenue 3aa4 Ha npUMEHEHNE bubmuoreka [JOK
14
3aK0HOB HproTOHA https://m.edsoo.ru/ffOaeb6c
bu6moreka [JOK
15 C .3 r
118 YHpYTOCTH. SakOH & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YIIPYTrOCTH»
17 JlaboparopHas pabora «OnpeaeneHue bubnuorexa [IOK
YKECTKOCTH TIPYKUHbBD» https://m.edsoo.ru/ff0aee28
bu6moreka [JOK
18 Cuna Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia bubmmoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopatopHas pabota "Onpenenenue bubmotexa [JOK
20
K03((UITMEHTA TPEHUS CKOJTBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3anau no reme "3ako
21 q HHe CH O TN CHH bubmorexa [JOK
HOTO?a' f1a yrpyrocty. L https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
29 Cuiia TSOKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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naacHUsA

Ypok-koudepenmus "JIBrkeHne Ten

23 BOKPYT' TPaBUTAIIMOHHOTO LIEHTpa
(Conuneunas cucrema). ['amaktuku"
Pemenue 3anau no reme "Cuia Eu 10K
nommoTexa
24 TSDKECTH U 3aKOH BCEMHPHOTO
. p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMu4eckasi CKOPOCTb. bubmorexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepHUanbHON TOUKHU.
AGCONI0THO TBEPIOE TETIO. BuG 10K
. noImoTeka
26 PaBHOBecue TBEpPIOTO TENA C https://m.edsoo.ru/Ff0afe36
3aKPEIUIEHHOM OCBIO BPALICHHUS. T '
MowmeHnT cuinsl. LleHTp TsokecTH
PaBHOBecHe maTepuanbHOW TOUKH.
AGComI0THO TBEPOE TETIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPaLICHUS.
MowmeHnT cunsl. LleHTp TspkecTn
28 Pemenne 3aymau mo teme "MoMeHT bubnmorexa [JOK
cunbl. LlenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM pabOTE MO BuG 110K
nonmoreka
29 TeMe "MexaHnuecKkoe IBUKEHUE.
B N ”H https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBUE TEI
KonrponsHas padora no teme Bu6 110K
noImoTeka
30 "MexaHn4ecKOe IBI)KCHHE.
B N 8 Y https://m.edsoo.ru/ffOb06ec
3aMMOJIECTBUE TEI
31 Nmnynbe Tena. Ummynbe critbl. 3aK0H bubnmorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHHs UMITyJbca. YIPYroe u
HEYNpPyTroe B3auMOJICHICTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3amau mo teme "3akoH

bu6mmoreka [JOK

32 COXpaHEHHS UMITYJIhca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenmus "PeakTuBHOE
JBUKEHUE B MIPUPOJIE U TEXHUKE"
34 Mexannveckasi paboTa ¥ MOIITHOCTh ngﬁ;ﬂ:g;ggﬁmmag 4
35 Pabora cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0bOdb8
Jlabopatopnas pabota «Omnpenenenue
36 paboTHI CHIIBI TPEHUS TPU
PaBHOMEPHOM JBMKEHUU TeJla IO
TOPU30HTATHHON MTOBEPXHOCTH
37 CBsi3b SHEPTUH U PAOOTHI.
[ToTennuanbpHas SHEPTHUS
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KUHETUYECKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «V3yueHue Bbubmuoreka [{OK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMKCHHUE U €TI0 bubmuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaronye KojaeoaHus. bubmuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTu4yeckuil U Npy>KUHHbBIA

MasTHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoJia KoJeOaHuii OT KECTKOCTH
MIPYXHUHBI B MacChl TPy3a»

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

45

[IpeBpaiienue sHeprun npu
MEXAaHUYECKUX KOIEeOaHUIX

46

JlaboparopHas pabota «OnpezneneHne
YaCTOThI U MEpHOA KoneOaHni
IPY’KUHHOTO MasTHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCUMOCTH MEepPHOJIa KoJIeOaHu
rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaanueckue BoiHBL. CBOWCTBA
MeXaHn4ecKuX BOJH. [IpogonbHbIE U
MOIIEPEYHBIE BOJHBI

bubauoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepennus "MexaHudeckue
BOJIHBI B TBEPJIOM TelIE.
CeilicMuueckue BOJHBI"

50

3Byk. Pacnipoctpanenue u orpaxxeHue
3BYyKa

o1

VYpoxk-uccnenopanue "HabmroneHne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHMI pE30HAHC

53

Ypok-koH(pepenuus "YbTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBKa K KOHTPOJILHOU paboTEe MO

bubauoreka IIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXpaHEHHUS.
MexaHnueckue KoieOaHus U BOJIHbI"

https://m.edsoo.ru/ffOb25f0

KonTponbhas padbota no teme

55 "3akoHbI cOXpaHeHus. MexaHuueckue
KoJIeOaHUsI ¥ BOJTHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnmuoreka [{OK
DNeKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonbs30BaHKue 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI cBA3K"
VYpoxk-uccienoanue "M3yuenne
59 CBOWMCTB AJICKTPOMArHUTHBIX BOJIH C brbmmorexa LTOK
P B} https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3aau Ha onpeaeneHue
60 YacTOTHI U JAJIMHBI AJIEKTPOMArHUTHON
BOJTHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OI()ZTB cBeTa BOHIF;O]I;)LIG CBOICTBa brbmorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounuku cBeta. [Ipsamonnneitnoe
62 acIpOCTPaHCHHE CBETA. 3aTMEHUS bubmorexa LTOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KE€HMs CBETA. 3epKaja.
63 Pemenne 3amau Ha IpUMEHEHNE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 [Ipenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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MpEJIOMJICHUA CBCTa

https://m.edsoo.ru/ffOb3aea

[TomHOE BHYTpEHHEE OTpaKEHHE CBETA.

bu6mmoreka [JOK

65 Hcnons30BaHne TIOTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaXXEHUS B ONTHYECKHUX CBETOBOJIAX
JlabopatopHas pabdora "MccnenoBanue
66 3aBHCUMOCTH YTJia PETOMIICHUS
CBETOBOTO JIy4a OT yIJla aJIeHUus Ha
rpa"uie "Bo3ayx-crekio""
VYpok-koupepenmus "Mcnonb3zoBanue
67 IIOJIHOTO BHYTPEHHEI0 OTPA’KEHUS:
CBETOBO/bI, ONITUKOBOJIOKOHHAS CBA3L"
bubmuoreka [JOK
68 Jlun3er. OnTrdeckas CHiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubauoreka IIOK
69 [TocTpoenne n300pakeHnil B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlabopatopHas pabdota "Onpenenenue
70 box I(?Horl(?) aC(I:TO}IHI/IH u OII)'ITHHGCKOfI buomiorexa LIOK
Y P . N https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH TUH3bI
Ypok-koHpepenmus "OnTuyeckue bubmmorexa [JOK
71
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['a3 kak onTuyeckasi cucteMa. 3peHue bubmmorexa [JOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenius "JledexTo
3penus. Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro cBera B CIEKTP.
74 Omnebitel Hetorona. Cnoskenue bubnuoteka [IOK

CIICKTPAJIbHBIX IIBETOB. [[chepcml
CB€Ta

https://m.edsoo.ru/ffOc0f4c
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JlaboparopHas pabota "OnbIThI IO
pa3noXKeHuto Oeoro CBeTa B CHEKTP U

bu6mmoreka [JOK

75
BOCHPWATHIO IBCTA HPCAMETOB HPH HX https://m.edsoo.ru/ffOcOe2a
HaOJI0JIEHUH Yepe3 [IBETOBbIE
¢unpTpHI"
VYpoxk-nipaktukym "BonHoBbIE
76 CBOICTBA CBETA: IUCIIEPCHSI,
uHTepdepeHus u audpaxmnus”
77 Omnprtel Pesepdopaa u ruranerapHas bubmuoreka [JOK
MOJEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moznens aroma bopa
HcnyckaHnue U MOTJIOLIEHHE CBETa
79 atromoM. KBantbl. JIuneluateie Bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPBI
Ypoxk-npaktukym "Habmronenue bu6nuotexa [HOK
80
CIIEKTPOB UCITyCKaHHA" https://m.edso0.ru/ff0c1550
81 PannoakTHBHOCTD 1 €€ BHJIBI bubmorexa HOK
a g https://m.edsoo.ru/ff0c1672
Crtpoenue atoMHoro sijipa. Hykinonnas bubmmorexa [JOK
82
MOJICITE https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE MpeBpaIICHNUS. bubmorexa [JOK
H30Tombl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amad mo teme: bu6mmoreka [JOK
"PannoakTuBHBIC TIpEBpaIicHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koH(pepenus "PagnoakTuBHbIE
P Gep bubmmoreka [JOK
86 W3ITyYCHHSI B TIPUPOJIC, METUITUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakiuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U MacCOBOTO
qrcen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBs3U aTOMHBIX sijiep. CBs3b
MacChl U SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pewenue 3anau no reme "Snepusie
peakuun"

90

Peakuuu cuHTe3a M ICJICHHS SIIEP.
Ucrounnku sueprun CosHIla 1 3BE3]1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koupepenuus " nepras
sHepreTuka. JleiicTBus
PaZvOaKTUBHBIX U3TYUYCHH Ha KUBBIC
opraHu3mMsl"

92

[TonroToBka K KOHTPOJIBLHOU paboOTE 1O
TeMe "DJIEKTPOMArHUTHOE TOJIE.
ONEKTPOMarHUTHBIE BOJIHBI.
KBanToBbI€E sABIEHUS"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanrtoBbie siBeHus"

94

[ToBTOpEeHME, 00OOIIEHNE.
JlabopaTtopHbIie pabOTHI IO KypCy
"B3aumoneiicteue ten"

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

95

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX M Ka4eCTBEHHBIX 33J1a4 110
teMe "TemnoBble mpouecch!”

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

96

[ToBTOpenue, o6o0meHNE. Permenune

bubmmoreka [JOK



https://m.edsoo.ru/ff0c1c58
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMpeAMETHDBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa303aTean0171 nporpammsbl OCHOBHOTI'O 001ero Oﬁp%OBaHI/IH

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUA

1.2

pa3jinyaTrhb SBJICHHUA IO OMNHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOMINX JAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh TMPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpY>KarollleM MHUpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a/auy B y4eOHYIO, BBILACISATH

CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA

14

ONUCHIBATh HM3y4YEHHbIE CBOWCTBA Tel M (PU3MUYECKUE SIBJICHUS,
UCNONb3ysl (U3NYECKHE BENWYMHBI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIONb3YEMBIX BEIMYMH, HX
0003HAYCHUS M EAWHUIIBI (PU3MYECKUX BEIWYHH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO  (U3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYMHAMHM, CTPOUTh  TpaUKM  HM3YyYEHHBIX  3aBUCUMOCTEH

(U3NYIECKUX BETUYUH

1.5

XapaKTCPU30BaATh CBOICTBa TCII, (1)I/ISI/I‘I€CKI/I€ SABJICHUA W MPOLCCCHI,
HUCIIOJIb3YS H3YUCHHBIC 3aKOHBI, IIPpU OSTOM [JaBaTb CJIIOBCCHYIO
(bOpMy.HPIpOBKy 3aKOHa MW  3alMcCbiBaTb €ro MarcMaThudcCKocC

BBIPAXKCHUC

1.6

OOBSICHATH (U3WYECKHUE SBIICHUS, TMPOLECCHl U CBOICTBAa Tel, B TOM
qyuclie W B KOHTEKCTE CHUTYalluid MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBISATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 | — 2 JIOrMYecKuX Iarop ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SABJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemiath pacy€THble 3a7auu B 1 — 2 nelcTBUSA, MCTOIB3YS 3aKOHBI U




(bopMybl, CBS3BIBAIOIINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHaIH3a
yCIOBUS 3aJaud  3alUChIBaTh KPAaTKOE YCIOBUE, MOACTABIATH
¢buznyeckue BETUUYUHBI B (POPMYIBI U MIPOBOAUTH PACUETHI, HAXOIUTH
CHpaBOYHbIE JTaHHbIE, HEOOXOUMBIE ISl pelIeHHs 3a/1ay, OLIEHUBATh

PCATUCTUIHOCTD l'IOJ'Iy‘I@HHOfI (bHBHHCCKOﬁ BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh IMPH MOMOIIH
(1)I/ISI/ILI€CKI/IX METOAOB, B OIIMCAHHHKW HCCIICAOBAaHHUA  BBIJACIIATH
poBepsieMoe  MpEArnoyiokeHue  (TUmoresy),  pa3iuyarb U
MHTEPIPETUPOBATh TONYYCHHBIH pPE3ylbTaT, HAXOJUTh OIIMOKH B

X0Ac€ OIbITa, A€J1aThb BBIBOABI 11O €TO0 PE3ylibTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MYECKUX SIBICHHHA WU
¢usmueckux  cBOMCTB  Tenm:  (OpMYIMpOBaTh  MPOBEPSEMBbIC
NPEINOJIOKEHUs,,  CcoOMpaTh  yYCTAHOBKY M3  NPEATIOKEHHOTO

000pYZI0BaHMsI, 3alIUCHIBATH XOJI OIbITA M (POPMYIHUPOBATH BHIBOIBI

1.10

BBIMIOJHATH MpPsIMble W3MEPEHHS C HUCIOJIb30BAaHUEM AaHAJOTOBBIX H
uGpoBbIX MPHUOOPOB, 3aMUCHIBATH IMOKa3aHUSA MPUOOPOB C YUETOM

3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH H3MEPEHUI

1.11

MPOBOJIUTh ~ WCCIICIOBAHUE  3aBUCUMOCTH  OJHOM  (PU3MUYECKOMH
BEIMYMHBI OT JIPYrOM C HCIOJIB30BAHUEM TIPSIMBIX H3MEPECHHM,
y4acTBOBaTh B ITUTAHMPOBAHWU Y4E€OHOTO WCCIIEIOBaHUs, COOMpATH
YCTaHOBKY U BBIINOJIHATE U3MEPEHUS, CIENYS NPEIIOKECHHOMY IIIaHYy,
(bUKCHpPOBATh PE3yJabTAThl TOJYYCHHOW 3aBUCHMOCTH (PH3HUECKUX
BCJIMYHUH B BHUJIC HpGI[HO)KCHHLIX Ta6JII/II_I Uur pa(bI/IKOB, ACJIaTh BBIBOAbI

0 pe3ybTaTaM UCCIIeI0BaHU

1.12

IMPOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYUH, CIICAYS
HpeZ[HO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBIIIOJIHCHUHN H3MepeHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATL 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'II-O,Z[3TB npaBujia TCXHUKH 0e30macHOCTH Ipu pa60Te C

1a60paTOPHBIM 000PYIOBAaHUEM

1.14

yKa3plBaThb NPHUHLMUIIBI  JAEUCTBUA OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepHU30BaTb IPHUHLHIBI JECWCTBHUS HM3yYEHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOWCTB C IOMOIIBIO HX OINUCAHUS,
UCTIONB3YyS 3HAHUS O CBOWCTBax (U3MYECKUX SBICHUH U

HEoOXouMble (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TMPUMEPHl  (HAXOAUTh HWHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIMOJb30BaHUsl (PU3NUECKUX 3HAHUI B TIOBCEAHEBHOU
KU3HM i1 oOecrieueHus O€30MacHOCTH TMpU  OOpalieHuud ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'II-O,Z[CHI/IH HOPM 3KOJOTHYCCKOI'O ITIOBCACHUA B Oprx(anmeﬁ cpeac

1.16

OCYILECTBIISITH OTOOP MCTOYHUKOB MHGpopMalnuu B cetu MHTepHET B
COOTBETCTBHM C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUW M TYTEM CpPaBHEHUS Pa3IMYHBIX HMCTOYHUKOB
BBIJICIISATE MH(OPMAIMIO, KOTOpasi SBISETCS TNPOTUBOPEUYUBOU WIIH

MOJKET OBITh HEJTOCTOBEPHOU

1.17

UCTIOJIb30BATh npu BBITTOJIHEHUH y4eOHBIX 3a7jaHui
HAYYHONIONYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJAEp)KaHus,
CIIpaBOYHbIE MaTepHajbl, pecypchl cetu VHTEepHET, BIajeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, Mpeo0pazoBaHus UH(POpMaIIH

u3 O,HHOﬁ 3HAKOBOM CHCTEMBI B APYTyro

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHUE MUChbMEHHBIC U YCTHBIE COOOIIECHUS
HA OCHOBe 2 — 3 WUCTOYHMKOB HHPOpMALUU (HPU3HUYECKOTO
COJepXaHusl, B TOM YHCIIe MyOJIMYHO JeNaTh KpaTKue cCOOOLIeHHUs O
pe3yapTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUN, MpPU 3TOM
rpaMOTHO UCHOJIb30BaTh M3YyYEHHBIM MOHATHIHBIN amnmapar Kypca

(GHU3UKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTAIIMEH

1.19

IIPY BBINIOJHEHUH y4EOHBIX MIPOEKTOB M UCCIIEI0BAaHUI paclpenensiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJja4yaMH,
CJICIUTh 3a BBINOJHEHHUEM IUIaHA JEHCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B JIE€ATEIbHOCTh TpPYIIIBl, BbICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHCfICTBHe, YUYHUThIBasA MHCHUC

OKPYXaIOLIUX

8 KIIACC

Kon
MPOBEPAEMOro
pesyabrara

IIpoBepsieMble MpeAMeTHBIE Pe3YJbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHu sl

1.1

HCII0JIb30BaTh IIOHATHUA

1.2

pas3inyaTrhb SABJICHHA II0 OMNHMCAHHWIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIMINX JAHHOC (1)I/I3I/I‘ICCK06 SABJICHUC

1.3

pacro3HaBaTh TPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHHUHA B
OKpPY)KaIoIllleM MHpE, B TOM uucie (PU3MYecKue SIBICHUS B MPUPO/IE,
MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO, BBIACTSATH

CYIlIECTBEHHbIE CBOMCTBA (TPU3HAKHN) PU3NUECKUX SBICHHIM

14

ONMCHIBATh HW3y4YCHHBIE CBOWCTBA Tel W (PHU3MUECKUE SIBICHUS,
UCTIONB3ysl (U3WYECKHWe BEIWYHMHBI, TPH OIUCAHWU TPABUIHHO
TpPakTOBaTb  (PU3MYECKH  CMBICT  HCIIOJIB3YEMBIX  BEJIMYMH,
0003HAYECHUS M €AUHUIIBI (PU3MUYECKUX BEIMYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONINE JIAHHYI0  (DU3MYECKYI0 BENWYUHY C JAPYTHMH
BEIMYMHAMH,  CTPOUTh  TpauKH  H3YUYEHHBIX  3aBUCHMOCTEH

(bU3NYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUECKUE SIBICHUS U IPOIIECCHI,
UCIIONIb3Ys. W3Y4YCHHBIE 3aKOHBI, IIPM OTOM JaBaTh CIIOBECHYIO
GOopMyIUpOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BbBIPA’KCHHUC

1.6

OO0BSACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0bSCHEHHUE U3 1
— 2 JIOTMYECKHX IIaroB C MOMOIIbI0 1 — 2 HM3y4eHHBIX CBOMCTBA

(bU3NUECKUX SABICHUN, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacdyéTHbIe 3aJa4u B 2 — 3 JICHCTBHSI, HCIIOJIB3YSl 3aKOHBI H
(bopMyIbI, CBS3BIBAIOIINE (PU3NUECKUE BETHUMHBI: HA OCHOBE aHAIM3a
YCTIOBUS 3a/Ia4H 3aMUCHIBATH KPATKOE YCIIOBUE, BBISIBISITH HETOCTATOK
TAHHBIX IS pEIICHUs 3aJadd, BBIOMpPATh 3aKOHBI U  (POPMYIIBI,
HEOOXOoAMMbIe Il €€ pelleHus, MPOBOJUTHh PAcUYEThl M CPABHHUBATH
MONlyYeHHOE 3Ha4YeHWe (PU3MUECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PpCIIHUTb IIPH IMOMOLIIH
(bI/ISI/I‘{eCKI/IX MCTOOB, UCIIOJIB3Ys OIMMCAHUC UCCICA0BAaHNs, BIACIATH
IMPOBCPACMOC IPCAIIOJIO0KCHUC, OLCHHUBATL IIPABUIBHOCTL IIOPAIKA

MMPOBEACHUA UCCIICAOBAHUA, ICIATh BBIBOIbL

1.9

MIPOBOJUTH OIBITBI TI0 HAOMIONCHUIO (DU3MYECKUX SIBICHUN WIIH
Gu3N4YecKux  CBOMCTB  Teln:  (OpMYIHpPOBATH  IMPOBEPsiEMbIC

IPEINONIOKEHUs, CcOoOUpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOIO




O60py,Z[OBaHI/I$I, OIIMCBIBATH XOJ OIIbITa U (I)OpMyJ'II/IpOBaTL BBIBO/JIbI

1.10

BBIMIOJHATH MPSIMbIE HM3MEPEHHS C HCHOJIb30BaHUEM aHAJIOTOBBIX
npuOOpPOB U TaTYMKOB (PU3MUECKUX BEIUYNH, CPABHUBATH PE3YJIbTaThI

U3MEpEHH ¢ y4ETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH

1.11

MIPOBOANUTH  MCCIEIOBAHUE  3aBHUCHUMOCTH  OJHOM  (U3MUYECKON
BEJIMYMHBI OT JIPYrOM C HCIOJB30BAHUEM IIPSIMBIX H3MEPEHMI:
IUTAHUPOBATh HCCIIE0BAaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, Clexys  MpeVIOKEHHOMY  IUIaHy,  (UKCHPOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUAE TaOnuil U rpadukos,

ACJIAaTb BBIBOJBI 110 PE3YJIbTaTaM HCCJIICJOBAHUA

1.12

IPOBOJIUTH  KOCBEHHbIE  W3MEpEeHUs  (U3UYECKUX  BEIUYHUH:
IUITAHUPOBATh U3MEPEHHsI, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelyss IPENJIOKCHHOM HHCTPYKLMH, U BBIYKUCIATH 3HAYCHHE

BCIINYHHBI

1.13

CO6J'II-O,Z[8TL npaBujia TCXHUKH 0e30macHOCTH IIpu pa60Te C

1abopaTopHBIM 000PYIOBAaHHEM

1.14

XapakTepu30BaTh MPHUHIMIIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIHCAHHUS, HCIIOJIb3Ys
3HAaHUST O CBOMCTBaxXx (DU3MYECKUX SIBICHUH U HEOOXOIUMbIE

¢bu3nUecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M WU3MEPUTEIbHBIE
IpUOOpPHI MO0 CXeMaM U CXEMAaTUYHBIM PUCYHKAaM, COCTaBIIATH CXEMBI
JJEKTPUYECKUX LENEe ¢ TOCIEAOBATEIbHBIM M IapalIeIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3iuyas yCIOBHbIE 00O3HAYCHHUs

9JICMCHTOB JJICKTPUYCCKUX Hemneu

1.16

OPUBOIUTH TMPUMEPHl  (HaXOOUTh UWHPOpPMAIMIO O MPHUMEPaAX)
MPAKTUYECKOTO UCIMOJIb30BaHUs (PU3NUECKUX 3HAHUI B TIOBCEAHEBHOU
KU3HM i1 oOecrieueHus O€30MacHOCTH MpU  OOpalieHud ¢
pruOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHECHHMSI 3JI0POBBS H

CO6J'II-O,Z[CHI/IH HOPM 3KOJOTHYECKOI'O IMMOBEACHUS B Oprma}omeﬁ cpeac

1.17

OCYILECTBIISITh MOUCK MHPOpMAIK (PU3MUECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUM W IyTEM CpaBHEHUS
JONOJHUTENIBHBIX HMCTOYHMKOB BBLIENATh HH(DOpMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUMBOM HITH MOKET OBITh HEJOCTOBEPHOU

1.18

HCIIOJIB30BaTh IMpPHU  BBIIIOJIHCHUN y‘-IC6HBIX 3aﬂaHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTEpaTypy (U3MYECKOro COAEp)KaHMs, CIPABOUHbIC
MaTepuanbl, pecypcbl cetu MHTepHeT; BnageTh  IpuéMamMu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

CO3[1aBaTh COOCTBEHHBIE TMCbMEHHBIEC U KPAaTKUE YCTHBIE COOOIEHUS,
0000mas uHPOpMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJEepXaHusl, B TOM YHCIE MyOJIMYHO MPEACTABISTH PE3YAbTaThl
MPOEKTHON MM HCCIEeNOBATEIbCKOM JIeATENIbHOCTH, MpPH 3TOM
IPaMOTHO HCIOJb30BaTh W3Y4YEHHBIM IOHATUMHBIA ammapar Kypca

(bU3UKH, COMPOBOXKAATH BHICTYIUICHHE MPE3CHTAIEH

1.20

NPY BBIOJHEHUH YYEOHBIX MPOEKTOB W HMCCIEIOBAHUHN (H3UUECKUX
MPOIIECCOB pacIpesiesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM  3a/1a4aMM, CJICIAUTH 3a BBIIIOJHEHUEM IIJIaHa
JNEUCTBUH U KOPPEKTHpPOBaTb  €ro, aJCKBaTHO  OLIEHUBATH
COOCTBEHHBIM BKJIaJ B JESATEIbHOCTb TIPYIIbI, BBICTpAaUBATh
KOMMYHHMKaTHUBHOE  B3aUMOJCWUCTBHE,  MpOABIAS  TOTOBHOCTb

pazpemniaTh KOHGIUKTHI

9 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble nNpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3inyarb SABJICHHUA IO OMNHUCAHHIO HUX XAPaAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIHNX JAHHOC (I)PI?;H'—IGCKOG SABJICHUC

1.3

paciio3HaBaTb MPOABJICHUEC HN3YUCHHBIX (1)I/I3I/I‘16CKI/IX SIBIICHUM B
OKpyKaromeM MHpPE, B TOM YUCIIC (I)I/I3I/I‘{CCKI/IC SABJICHUA B HPHUPOAC,
npu 5TOM HICPCBOJUTH MPAKTHYCCKYIO 3a/la4y B y‘{C6Hy10, BBIACIATH

CYIlIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NUECKUX SBICHHM

1.4

ONMCHIBATh HW3YyYCHHBIC CBOWCTBA TN M (PU3UUECKUE SIBJICHUS,
UCTONB3ysl (DU3MYECKHE BEIWYHMHBI, TPU OINUCAHUU MPABUIBHO
TPaKTOBaTh  (PM3MYECKHH  CMBICT  KCIIOJB3YEMBIX  BEJIMYHH,
0003HaYEHUsI U CAMHMIIBI (PU3UYCCKUX BEITHMYHUH, HAXOIUTh (OPMYIIBI,

CBSI3BIBAIOIIME JAHHYKO (U3UYECKYI0 BEJIMYUHY C JPYTUMU




BCIMYMHaMU, CTPOUTH l"pa(bI/IKI/I HU3YUCHHBIX 3aBHCHUMOCTEH

(I)I/I3I/ILICCKI/IX BCINYHMH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHHS U IMPOLECCHI,
UCIIONB3YSl M3yYEHHBIE 3aKOHBI, NPHU OSTOM [1aBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPAKECHHE

1.6

OO0BSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluii IpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISITh MIPUUMHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKMx IIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOMCTBA

(bU3NUECKUX ABICHUN, (PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemats pacu€THbIC 3aJa4yd (OMUparoImuecs Ha cucremMy u3 2 — 3
yYpaBHEHUI), WUCMONB3yS 3aKOHBI ¥  (OPMYINBI, CBSI3BIBAIOIINE
¢busnyeckue BEIMYMHBI: HAa OCHOBE aHajdn3a YCIOBUA 3a7ayu
3alUChIBaTh KPAaTKOE yCJIOBHE, BBISBIATH HENOCTAIOIIME WIIH
M30BITOYHBIE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE
JUI pelleHHs, MPOBOJUTH pacu€Thl M OLEHHUBATH PEATUCTHUYHOCTH

MOJTy4EHHOTO 3HaUeHUs (PU3NYECKON BETMUMHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEIIUTh MPH [OMOIIU
(U3NYECKUX METOOB, UCHOJIb3YSl OMMCAHUE MCCIEIOBAHUS, BbIIEIATh
MIPOBEPSEMOE TPEAINONOKEHUE, OLIEHMBATh IPAaBUIBHOCTh IOPSJIKA
MPOBE/ICHUS] WCCIICIOBAHMsSA, JIeNaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3yabTaThl HAOTFOICHHI U OTIHITOB

1.9

MPOBOJUTH OIBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WIH
(U3UUECKUX CBOMCTB TENl: CaMOCTOSITENILHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYJOBAaHUS, OMMCHIBATH XOJ OIbITA U €ro

pe3ynbTaThl, (POPMYIUPOBATH BBIBO/IBI

1.10

MPOBOAUTH TIPU HEOOXOJUMOCTH CEpPHI0 TMPSAMBIX H3MEpEHUl,
OTIpeieNisisi CpeHee 3HAYCHHe H3MepsieMOi BenuYuHBI ((hOKyCcHOE
paccTosiHMEe coOuparoleil JUH3bI), 000CHOBBIBaTH BBIOOP crocoba

HU3MEpPeHUs (M3MEPHUTEIILHOTO MPUOopa)

1.11

MIPOBOANUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IPSAMBIX MU3MEPEHMH: IUIAHMPOBATH MCCIIEOBAaHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (PUKCHPOBATh pPE3yIbTAThI

HOJIy‘ICHHOfI 3aBUCUMOCTHU (1)I/ISI/I‘I€CKI/IX BCIIMYMH B BHJIAC Ta6JII/II_II/I




l"pa(l)I/IKOB, ACJIaTb BBIBOJLI 110 PE3yJibTaTaM HUCCICIO0BaHUSA

1.12

MPOBOJAUTH  KOCBEHHbIE  M3MEpEHUs  (PU3MYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIOJHATh M3MEPEHUs, CcJenys TMpeaIoKEeHHOW HWHCTPYKIUH,
BBIUMCIISITh 3HAUYEHHWE BEIMYMHBI W AHAIM3UPOBATH TMOJIyYCHHBIE

pe3yAbTATHI C YYETOM 33 TAaHHON MOTPEIIHOCTH U3MEPEHHI

1.13

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH TMpu pabore ¢

nabopaTopHbIM 000pyI0BaHUEM

1.14

pa3nnyarth OCHOBHBIC NMPU3HAKM H3YYEHHBIX (PU3MUYECKUX MOJeTeil:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPOE TENO, TOUCUHBII UCTOUHUK
CBETa, JIyd, TOHKas JIMH3A, IJIaHETapHas MOJEIb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh MPUHIMIBI JACHCTBUS HW3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX OINHUCaHUS, HCHOIB3YS
3HaHUS O CBOMCTBaX (U3WYECKUX SBICHUH U HEOOXOAUMbBIE

(I)I/ISI/ILICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIB30BaTh CXE€Mbl W CXEMATHYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJOTHUYECKUX TPOLECCOB MPHU PEIICHUH Y4eOHO-IPaKTHYECKHX
3a[a4, ONTUYECKUE CXEMBI JIIsl IOCTPOCHUS N300pakeHUH B IJIOCKOM

3epKajie U COOMpAIOIICH JTNH3E

1.17

NPUBOAUTH TPHUMEPHl (HAXOMUTh HMH(MOPMAIMIO O MpPUMEPAX)
MPAaKTUYECKOTO UCIIOJIb30BaHMs (PM3UUECKUX 3HAHUN B TIOBCE/IHEBHON
KU3HU s obOecrieueHUs O€30MAaCHOCTH TMPU  OOpaleHuu ¢
npuOopaMu U TEXHHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBBS U

CO6J'II-O,Z[CHI/I$I HOPM 5KOJIOTHUYCCKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISITh MOUCK MH(pOpMAINK (HU3HMUECKOTO COAEPKAHUS B CETU
WuTepHer, camoCTOSTENbHO (OPMYIUpPYS IOUCKOBBIA  3ampoc,
HAaXOJWTh IYTH  ONpPEIEICHUS  JOCTOBEPHOCTH  IOJTYYEHHOU
uH(bOpMaM HAa OCHOBE HMMEIOIIMXCS 3HAHUW U JOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHIMIOJHEHWH y4EOHBIX 3aJaHUN  HAay4YHO-
MOMYJIAPHYIO JIUTEpaTypy (PU3MUECKOro cojep:kaHusi, CIpPaBOUYHbIC
Marepuaibl, pecypcbl cetu  HMHTepHET; BiIaneTh NOpUEMaMHU

KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHust WHPOPMAILIUU U3 OJHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOILIEHHs Ha
OCHOBE MH(OPMAIMU M3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO
COZICp)KaHUsl, MyOJIMYHO NPEACTABIATh PE3yIbTaThl MPOEKTHON WU
UCCIIEZIOBATEIbCKOM  AEATENBHOCTH, IPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MTOHATUMHBIN anmapar u3y4aeMoro paszieia
GU3MKM U COMPOBOXKJATh BBICTYIUIEHHE Ipe3eHTaluel ¢ y4érom

0COOEHHOCTEN ayIUTOPUHU CBEPCTHUKOB

1.21

IPU BBIOJHEHUN YYEOHBIX MPOEKTOB U HMCCIECIOBAHUN (PHU3UUECKUX
IPOLIECCOB pacIpesesATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM ~ 3a/1a4aMH, CJIECIUTHh 3a BBIIOJHEHHEM IIJIaHa
NEUCTBUH U KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLIEHUBATH
COOCTBEHHBI BKJIQJ B JCATEIBHOCTb TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE€  B3aUMOJACHCTBUE,  IPOSBIAA  TOTOBHOCTb

pazpeniaTb KOHGIUKTHI




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pasaenaa

Kon
3JIEMEHTa

IIpoBepsiemble 31eMEHTBI COEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIIETO MUPA

1.1

duznka — Hayka O Mpupone. SIBICHUS NPUPOJBL.
dusnyeckue SBICHUSA: MEXAHUUYECKHE, TEIUIOBBIE,

SJICKTPHUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuuuHbL. M3Mmepenune  uszmueckux
BenuunH.  Pusuyeckue  npubopsl.  [lorpemHocTsh

n3MepeHuid. MexxayHapoaHas CUCTeEMa EUHHUI]

1.3

EctecTrBeHHOHAy4YHBIN METON TIO3HAHUWS: HAOJIO/IEHUE,
IMOCTaHOBKA HAYyYHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIIEPUMEHT IO TPOBEPKE THUIOTE3, OOBsSCHEHUE

HAOJIFOIAEMOrO SBJICHUS

1.4

Onucanne (1)H3I/I‘leCKI/IX SIBJICHHI C IIOMOIIBIO MOJIeIIeH

1.5

[TpakTuueckue paboTHI:

#H##Par###3Mepenne pacCTOSHUN.
##Par###l3meperne o0bEMa KUIKOCTH W TBEPIOTO
Tena.

#H##Par###Onpenenenrue pa3MepoB MajIbIX TEI.
#H#Par##HI3Mepere  Temrepatypbl 1P [OMOILIHU

KHUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEILECTBA

2.1

HH#H#HPar###CTpoeHre BelllecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepsl.  ONBITBL,  JOKa3bIBAalOIIME  JTUCKPETHOE

CTpOCHUC BCIICCTBA

2.2

#H##Par#]Brokenne  yactur,  BemiecTBa.  CBA3b
CKOpPOCTM  JIBXKCHHS  YacTUI] C  TEMIIepaTypoil.

BbpoyHoBckoe nBmxenue, quddysus

2.3

B3anmoneiicTBue 4acTull BEUIECTBA: IPUTHKEHUE U

OTTAJIKUBAHHUC




HH#HParf##ArperaTHple COCTOSIHUSL BEIIECTBA: CTPOEHUE

ra3oB, *XHJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3auMocBs3p MeXIay CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M WX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BObI
[IpakTuueckue paboTHI:
#HHPar###O1enka quaMeTpa aToMa METOJOM PsAOoB (C
UCTIONB30BaHUEM (GoTorpaduii).

2.6 #HHPar###OnpITel 1O  HAOMIOACHWIO  TEIJIOBOTO

pacIMpeHus ra3os.
HH#HPar#H##ONBITEL 10 OOHAPYXKEHUIO JICHCTBUA  CUII

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIEVCTBUE TEJI

31 Mexanunueckoe JBUKEHUE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBUKEHUE
HHHP ar##H#CKOPOCTD. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JBWXEHUU. Pacdyér mytm W BpeMeHU
JIBUYKEHUS
SIBnenne wHepuuu. 3akoH MHepuuMH. BzanmopelicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBMKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Tela
34 #i##H#Par###InoTHocTs BemecTBa. CBSA3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYN B €IMHUIIE 00bEMa BelleCTBa
3.5 Cuna kak XapaKTepUCTHKA B3aUMOJECHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuiibl ¢
' IIOMOILBIO AMHAMOMETpA
3.7 #H#Par###SIBnenue TaroteHuss W cuia TsokectH. Cuta
' TSKECTU Ha Jpyrux Iuta"erax. Bec tema. HeBecomocTs
38 Cuna tpenus. TpeHue CKONbXKEHUS U TPEHHUE IOKOSL.
. Tpenue B IpUpOJE U TEXHUKE
3.9 HHHPar###CrioxkeHue Cui, HaAMpaBJICHHBIX MO OJHOM
' npsiMoi. PaBHOIENCTBY OIS CUIT
3.10 [TpakTHyeckue paboTHI:




OmnpeneneHne CKOPOCTH  PaBHOMEPHOIO  JIBHYKEHUS
(mapyka B JKMAKOCTH, MOJEIHU  BJIEKTPUUYECKOTO
aBToMOOMJIsT ®W Tak jganee). OmpeneneHue CcpemHen
CKOpPOCTH CKOJIbXKEHHs Opycka WIM IIapuka Io
HaKJIOHHOM  1iockoctH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTb pacTshKeHHUs (Iegopmanuu) MpyxKUHBI OT
NPUJIOKEHHON  Cribl.  ONBITBI, JEMOHCTPUPYIOIIHE
3aBHCHMOCTb CHUJIbI TPEHMSI CKOJIbKEHHSI OT Beca Tella U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

du3nyeckue SBICHUS B Inpupoac: NMpruMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEKUBOW IIPUPOJE,
JIECTBUE CUJIbI TPEHUS B IPUPOJC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, IOJIIUITHUKH
JIABJIEHUE TBEP/IBIX TEJI, )KMUIKOCTEN 1 TA30B
i1 Hasnenue TBEpaoro Tena. CrnocoObl yMEHBLICHHS H
' YBEJTUYECHHUSI IaBJICHUS
42 JlaBrmeHne raza. 3aBUCUMOCTD JaBJICHHS raza oT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBneHust TBEPABIMU TEIIAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYeCKHE MAITUHBI
3aBUCUMOCTb ~ JIaBJICHUS KUJKOCTH OT  IJIyOWUHBI.
4.4 I'uapocratrueckuii mapagokc. CooOIaromuecs: coCy/Ibl.
['uapaBnuveckue MeXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe nasrneHue. [IpudarHbl
45 CYIIECTBOBAHHUS BO3AYIIHOW 000mouku 3emiu. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJIICHUS OT
BBICOTHI HaJl YPOBHEM MOps
15 Wzmepenne atmocdeproro nasneHus. [IpuOGopsl s
' HU3MEPEHUs aTMOC(HEPHOTO JaBICHHS
JleiicTBue XUAKOCTM M ra3a Ha IOIPY)KEHHOE B HHX
4.7 Teno. BelTamkuBaromas (apxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [1naBanue ten. BozmyxomiaBanue




4.9

[TpakTuueckue paboTHI:

HccnegoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOTPYXKEHHOW B IKHUAKOCTH YacTH TeJa.
Onpenenenue BhITATKUBAIONIEH CUIIBI, TEHCTBYIONICH Ha
TeIo, Nnorpyk€HHoe B KuUIKocTh.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHIIBI, JIEHCTBYIOIIEH
Ha TeJIO B JKUIKOCTH, OT Macchl Tena. OIBITH,
JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIIKUBAIOIIEH
CHJIBI, JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMaA
MOTPY>KEHHOU B JKMJIKOCTh YacTH Teja U OT TUIOTHOCTH
JKUIKOCTH. KoncrpyupoBanue apeomerpa HIIN
KOHCTPYUpPOBAaHUE  JIOJAKH W ONpeneneHue e

rpy30M0AbEMHOCTH

4.10

Pu3nyecKue  ABIEHUA B I[PUPOAE: BIIASIHUE
aTMOoC(EepHOTO JaBIICHUS HA KUBOW OpraHU3M, TIaBaHUE

pBIO

411

TexHuueckne YCTpOMCTBa: cooOLIAOMIKUECS COCY/IbI,
YCTPOMCTBO BOJOMNPOBOJAA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT U

5.1 Mexannueckast pabota
5.2 Mexannueckasi MOITHOCTb
£ 3 [TpocTble MeXaHWU3MBI: pblYar, OJOK, HAaKJIOHHAs
' MI0CKOCTh. [IpaBuio paBHOBecHs prluara
5.4 [IpumeHeHre paBuia paBHOBECHS pblyara K OJIOKy
«3o0m0T0€  mpaBWwiIO»  MexaHuku.  KoaddurnumeHt
9.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Ipoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHas SHEPTUN TeNa, MOTHATOTO Haf 3eMIIEH
5.7 Kunernueckas sneprus
58 [TonHast MexaHu4eckas SHeprus. 3aKOH HM3MEHEHUs U
' COXpaHEHUS] MEXaHUYECKOW IHEPTUU
5.9 [TpakTHyeckue paboTHI:




#H#Par#Ht#Onpenenenue pabOTbl CHIBI TPEHHUS TIpU
pPaBHOMEPHOM JBMJKEHHUM Te€jJa [0 TOPU30HTAIBHOU
noBepxHoctu. MccimenoBaHue yYCIOBHM  paBHOBECHS
peruara. HMamepenme KIIJ[ HakJIOHHOW TMIJIOCKOCTH.

HBy‘ICHI/IC 3dKOHa COXpaHCHUA MEXaHUYECKOM QHCPIuun

dum3nyeckue SIBICHUS B mnpupoaec: pbHaru B TEIC

5.10
YenoBeKa
TexHuyeckue yCTpPOMCTBA: pblUar, IOJABWKHBIA U
5.11 HETOIBMKHBIA OJIOKW, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMble 31eMEHTBI COAEPKAHUS
paszeJia 3J1eMeHTa
TEIIJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHHA  MOJIEKYJIIPHO-KUHETHYECKON
61 TEOpUU CTPOCHHUs BewiecTBa. Macca M pasMmepbl
. MoJsiekysl.  OmbIThl,  NOJATBEP)KJAIOIINE  OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKOM TEOpUU
Mogaenn  TBEpHOro, KHIKOIO M  razoodpa3HOro
6.2 cocrostHMM BemecTBa. Kpucraminmueckue u amopQHbie
Tena
OOBbsicHEHHE CBOWCTB ra3oB, KUAKOCTEH W TBEPABIX TEI
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUYECKON
TEOpUHU
6.4 CMaumnBaHue U KalWUISIPHBIE SIBICHUS
6.5 TeruoBoe paciIupeHne U CKaTue
6.6 Temneparypa. CBA3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUYKEHUS 4aCTHUL]
5.7 Buyrpennsis sxeprusi. CriocoObl U3MEHEHHS] BHYTPEHHEH
. DHEPTUU: TEIUIONepeiavya U COBEPIICHUE paObOThI
6.8 Bunel teruonepenaun: TEIIONPOBOJHOCTb, KOHBEKLIUS,




U3IIy4YECHUE

KomnuectBo  TemmoThl.  YIenbHad  TEIUIOEMKOCTH

6.9
BEIIECTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue n OTBEpAECBAHNE KPUCTAIIMYECKUX BEILIECTB.
' VnenbHasg TeIUIOTA IJIABJICHUS
[TapooOpazoBanne u  KoHAeHcauus.  Vcmapenwue.
6.12 Kunenne. VYpenpHass  Temora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EpHOro
JABJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeibHasl TEMJI0TA CTOPaHUs
[Ipunnuner  pabotel  TemmoBbix — aBurarenend  KIT/]
6.15 TEIJIOBOTO JABHUTaresis. TeruioBble JABUTATEH W 3alluTa
OKpY>Karolen cpeibl
3aKOH COXpaHEHUs U MPEBPALICHHS YHEPTUU B TEILIOBBIX
6.16
npoleccax
[IpakTuyeckue padboTHI:
HHHPar###OnbITBI IO OOHAPY)KEHUIO JCUCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSKCHHUSL.
##HAPar###00bITbl 1O BBIPAILIMBAHUIO  KPHUCTAJUIOB
MMOBAPEHHOM COJIW WJIU caxapa.
#HHP art##OnbITE 10 HaOJIIOIEHUIO TEIUIOBOI'O
6.17 paclMpeHus Ta30B, )KUAKOCTEN U TBEPIBIX TEIL.

H#HHHPar###Onpenenenrie 1aBieHUss Bo3lyXa B OaloHe
IHIITPULIA.

#HH#APar###0nbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JTaBJIEHUSI BO3JyXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIAXKACHMSL.

#HH#Par###] IpoBepka rUnoTe3sl JIMHEHHOM 3aBUCUMOCTH

JJIMHBI CTOJIOHMKA KHUAKOCTHU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#H#Par###Habmonenue N3MEHEHU BHYTpPEHHEH
SHEPrUM Tella B pe3yibpTaTe Terionepeaayd U paboThl
BHEIITHUX CHIL.

#iH#HPar###llccnenoBanre  SBJICHUS TEIUIOOOMEHA IIpH
CMEIIMBAHUU XOJOAHON U TOpsSiuei BOBI.
###Par###Onpenenenue KOJIM4ecTBa TEIJIOTHI,
MOJIYYCHHOTO BOJIOM TpH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM IHIIUHIPOM.

##HParf###0npeneneaue  yIEIbHOM  TEMJIOEMKOCTH
BELIECTBA.

#H##Par###lccnenoBanue npouecca uCnapeHusl.
###Par###Onpenenenie OTHOCUTEIBHOM  BIIAXXHOCTH
BO3]IyXa.

#H##Par###Onpenenenre ynenbHON TEIUIOTHI TUIABJICHUS

JIBJA.

6.18

@dusnueckue SBIEHUS B INPHPOJE: IOBEPXHOCTHOE
HaTSDKEHWE M KalWUISIPHBIE SBJIEHUS B TPUPOE,
KpUCTAJUIBl B NIpUpoAe, u3inydueHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHe Opu3bl; 00pa3oBaHHE POCHI, TYMaHa,

HUHEC, CHETa.

6.19

TexHnueckre  yCTpPOWCTBA:  KalWULIPBl, MPHUMEPHI
UCIIOJIB30BAaHUSI KPUCTAIUIOB, JKUIKOCTHBI TEPMOMETP,
JATYUK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEb BHYTPEHHETO CrOpaHusl.

OJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpuszanus Tein. J[Ba poja 3JEKTPUUECKUX 3aps10B
B3anmogeiicTBue 3apsbkeHHBIX  Tel.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsyKEHHBIX TE OT
BEJIMUMHBI 3apsI10B U PACCTOSTHUS MEX Ty TEJIaMH)

23 Onektpuueckoe nosie. Hanpspk€HHOCTD DIIEKTPUYECKOTO

I1OJIA. HpI/IHI_II/IH CYIICPIIO3ULIUN  SJICKTPUUICCKHUX oJiei




(Ha KQaUeCTBEHHOM YpPOBHE)

Hocurenu »sieKTpUYecKHX 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBonHuku u
JTUDJICKTPUKHU
7.5 3aKOH COXPAaHEHHUs DJIEKTPUUECKOTO 3apsiia
- DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUSA
. 3JEKTPUYECKOro ToKa. VICTOUHMKY OCTOSITHHOTO TOKa
Hencrus 3JIEKTPUYECKOTO TOKa (Temosoe,
7.7 XUMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U ra3zax
- Onektpuueckas uenb. Cuina Toka. DJEKTpUYECKOE
' HaIpsHKEHUE
79 CornpoTuBieHnue IIPOBOJIHUKA. VY nenpHOE
. COTMIPOTHBIICHHUE BEUIECTBA
7.10 3akon OMma 1S ydacTka e
[locnenoBarenbHOe M MapajUIeIbHOE — COEMHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
213 DNeKTpUYecKue IEenu M TOTPEOUTENH DIIEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocTosiHHbIE MarHuThL. B3anmojeicTBHEe MOCTOSHHBIX
7.14
MarHuToB
MaruutHoe mnosne. MarHuTHoe 1mose 3eMiIM M €ro
7.15
3HAUYEHHUE ISl )KU3HU Ha 3eMIie
216 OnbiT Opcrena. MarHuTHOE 1OJIE HIIEKTPUUECKOTO TOKA.
' [IpumMeHeHne >EKTPOMArHuTOB B TEXHUKE
JlefictBieé MarHMTHOTO IIOJISI Ha MPOBOJHUK C TOKOM.
_ DNeKTpoJABUTaTellb MOCTOSHHOTO Toka. Mcnonb3oBaHue
' 3JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOWCTBaX M Ha
TpaHCIIOpTe
7.18 Onpiter  ®apanes.  SIBneHHe  3JIEKTPOMArHUTHOMN




uHaykuuu. [Ipasuno Jlenna

DJIEKTPOTEeHEPATOP. Crioco0b1 MOJTyYEHHUS
7.19 ANEKTPUYECKON SHEPIHH. DNeKTPOCTaHIINI Ha

BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH

[IpakTHueckue paboOTHI:

OnbITHl IO HAOMIOJCHUIO 3JIEKTPU3ALUU TNl WHAYKLIHEH

Y TIPU CONPUKOCHOBEHUM.

HccnenoBanue AEUCTBUS DJIEKTPUUYECKOrO IOJS  HA

MPOBOJTHUKH U JIUDJIEKTPUKH.

COopka u mpoBepka pabOThl DIEKTPUYECKON Ienu

MOCTOSTHHOTO TOKa.

H3Mmepenue u peryampoBaHue CHIIbI TOKa.

N3Mmepenue u peryanpoBaHie HAMPsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO Yepes3

PE3UCTOP, OT CONMPOTUBICHUS PE3UCTOPA U HATPSIKECHUS

Ha pe3HCTOope.

OnbIThI, JEMOHCTPUPYIOLIHE 3aBHCUMOCTh

AJIIEKTPUYECKOTO COIMPOTHUBIICHUS TPOBOJAHHKA OT €ro
7.20 JUTMHBI, MJI0IIA U OTIEPEYHOT0 CEUCHHS U MaTepuara.

[IpoBepka mpaBwia CJIOXKEHUS HAINPSHKEHUH  MpU
MOCJIEA0OBATEILHOM  COEAVMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBmia [UIsi CHIIBI TOKA TIPHU MapauieTbHOM
COCMHEHUH  pe3ucTopoB.  OmpenencHue  padOTHI
JJIEKTPUYECKOIO  TOKA, HIAYIIEr0 Yepe3  Pe3UcTop.
OmnpeneneHne  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIENISIEMON Ha pe3ucTtope. MccmenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HANpsKEHUS
Ha Hel. Onpenenenue KIIJ| narpesatens. MccnenoBanue
MAarHUTHOI'O B3aUMOJCHCTBUSA IOCTOSHHBIX MAarHuTOB.
N3yyeHne MarHUTHOTO MO IOCTOSIHHBIX MarHUTOB MIPU
ux oOvemuHeHMH W pasaeneHud. MccnemoBanwue
JEUCTBUS SJIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B3aMMOJEUCTBUS KATYIIKH C TOKOM M MarHUTa OT CHJIBI
TOKa M HampaBleHHUs TokKa B KaTymke. HM3ydenue

HeﬁCTBHH MAarHuTHOTO IIOJIsI Ha IPOBOAHHUK C TOKOM.

KoHnctpyupoBanue U n3ydeHue paboThI
AJIEKTPOJBUTATEIS. N3mepenue KITI
JJIEKTPOJBUraTeNbHON  YCTAHOBKH. OnbITl 11O

HCCIICAOBAHUIO SABJICHUA SHeKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIICOOBAHUEC W3MCHCHHMI 3HAYCHUS U HaITpaBJICHUA

WHIYKIIHIOHHOTO TOKA

7.21

®usznueckue SBICHUS B MPUPOJAE: DIIEKTPUUECKHUE
ABIIEHUST B  arMocdepe, DIIEKTPUUYECTBO  HKHUBBIX
OpPraHMW3MOB, MarHUTHOE MoJie 3emiu, apeld MmoiarcoB,
pOJIb MAarHUTHOTO TIOJISL JUISl J)KU3HU Ha 3eMJie, MOJSPHOE

CHUAHUC

1.22

TexHuuyeckre yCTpOWCTBA: 3JEKTPOCKON, aMIepMeTp,
BOJILTMETp, PEOCTaT, CUETUMK AIIEKTPUUECKON SHEpruw,
JJIEKTPOOCBETUTEIbHBIE ~ NPHOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
IPEJOXPAHNUTENH, DIIEKTPOMATHUT, JJIEKTPOJBUTATENb

IMOCTOAHHOTI'O TOKa, 'CHEPATOP IIOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kopx snemenra IIpoBepsieMble AJIEMEHTHI COJIepKAHMS
pazzena
MEXAHWYECKUE SBJIEHUA
81 Mexanuueckoe JBmWKeHue. MarepuanbHas — TOUKa.
' Cucrema otcuéra
a 8.2 OTHOCHTEIIBHOCTh MEXaHUUECKOTO JBIKEHHS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHHE
###Par##HepaBHOMEpHOE MPSMOJIMHENHOE ABM)KEHUE.
8.4 Cpennsst W MTHOBEHHas CKOpPOCTh Tella  IpH
HEPaBHOMEPHOM JIBH)KEHUH




Yckopenue. PaBHOyCKOpEHHOE IPAMOJIMHEWHOE

8.5
JIBUKCHHE
8.6 #A#Pari##(CBoOoHOe mTagenne. OnbrTe! [ anmies
#H#Par##HPaBHOMEepHOE JBUKEHHE TIO OKPYKHOCTH.
8.7 [lepuong m uactora obOpamieHus. JluHeitHas W yrioBas
ckopoctu. LleHTpocTpeMUTENbHOE YCKOPEHNE
8.8 ITepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tpernii 3akoH Hprorona
8.11 H#H#Par###] [puHuUn cynepro3uliuyu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par##H#Cuna TpeHMs: cuila TPEHHUS CKOJIbKEHHS,
513 CHJIa TPEHHUS TTOKOS, APYTHE BUIBI TPEHUS
#HH#HPar###Cuna  TSOKECTH W 3aKOH ~ BCEMHUPHOTO
8.14 TATOTCHUS. Y CKOPEHHE CBOOOIHOTO TaICHUS
Jewxenune  tuianer  Bokpyr  Conuuna.  Ilepmas
815 KOCMHYECKast CKOpOCTb. HeBecoMOCTh M Tieperpy3Ku
PaBHOBecue MarepuaibHOM TOUKU. AOCOITIOTHO TBEPI0E
816 TEJOo
#H##Par##HPaBHoBecre TBEPIOro Tena ¢ 3aKPErIEHHOU
847 Ocblo BpameHus. MoMeHT cuibl. LlenTp Tsxectu
8.18 Nwmnynsc Tena. M3mMenenue ummynbca. IMITyabC CHITBI
8.19 3aKOH COXpaHCHHS HUMITYJIbCa
8.20 #iHPar###PeakTHBHOE IBIDKEHUE
8.21 Mexannueckasi paboTa ¥ MOIIIHOCTh
Pabota cun TsbKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTuu 1 paboThI
[loTeHuuanbHasi SHeprus Tena, MOAHIATOrO  Hal
8.23 MOBEPXHOCTHIO 3eMITU
8.24 [ToTeHmanpHas SHEPTUS CKATON MPYKHUHBI
##HPar###Kunernueckass  sneprus.  Teopema o
8.25 KUHETUYECKOW 3HEPTUU
8.26 HHHPar###3aKkoH COXpaHEeHUsT MEXaHUUECKOW YHEPTUN




8.27

[TpakTHyeckue pabOTHI:

Omnpenenenue cpeiaHell CKOPOCTH CKOJIBKEHHUSI Opycka
WIA JBWKEHHs IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCcKOpeHHs Teiaa MPU PABHOYCKOPEHHOM
JBYDKEHUM 110 HAKJIOHHOM IJIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aJbHOM CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
NBIDKEHUH 0e3 HadallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAO HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWiIbl HOpMalbHOrO JaBieHus. OnpezneneHue
KodpduuueHTa TpeHus ckoibxeHus. OnpeneneHue
KECTKOCTH TMpPYKUHBL. OmnpeneneHre padOTHl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBWKEHHM Tella TIO
TOPU30HTAIBHOM mHoBepXxHOCTH. OmpeneneHue padboThI
CUJIBl  YOPYrocTd  MpH  HoabéMe  rpy3a ¢
UCIIOJIb30BAaHUEM  HEMOJBMXKHOTO U MOABHYKHOIO

0JIOKOB

8.28

dusnyeckue SBICHUA B mpupoAc: MpUIMBbl U OTIUBEI,
JBHXXCHHEC IIJIaHCT ComHeyHoM CUCTEMBI, PCAKTHBHOC

JABWXKCHUC KHUBBIX OPraHU3MOB

8.29

Texnuueckue  ycTpoOMCTBAa:  CIUJIOMETP, AATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI M YCKOPEHUSI, PAKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenpHoe JABHIXKCHHUC. OcHOBHBIE XapaKTCPpHUCTHUKU

KOJIeOaHMI: nepuoa, 4actora, aMIuiuTyaa

9.2

MaremaTtuyeckuit u MPY>KUHHBII MasITHUKH.

[IpeBpariienue sHEPrUM NMPHU KOJIeOATEILHOM IBUKCHUU

9.3

3aryxatonue koseOaHus. BBIHYKIeHHBIE KOJIeOaHMUs.

Pe3onanc

9.4

Mexannueckue BoHbL. CBONCTBA MEXaHMYECKUX BOJIH.
[IponosibHBIE W TONEpPEYHBbIE BOJIHBL [[MHA BOJHBI U

CKOPOCTh €€ pacnpocTpaHeHusl. MexaHu4eCKHUe BOJHbBI B




TBépI[OM TCIIC, CeMCMHYECKIE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BBICOTA 3ByKa. OTpakeHUE 3BYyKa
9.6 WHudpa3Byk U ynbTpa3ByK
[IpakTuueckue paboTHI:
Omnpenenenue 4YacTOTBl WM TepHoAa  KojeOaHWit
MaTeMaTUIECKOTO MasTHHKA.
Omnpenenenue  4acTOThl W mepuojpa  KojeOaHui
MPY>KHHHOTO MasiTHHKA
97 HccnenoBanue 3aBUCHMOCTH — IEpHOJA  KOJICOaHMIA
' MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHUMOCTH — TEpHOJa  KOJIeOaHHA
NPYKHHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH nepuoa KonebaHui rpys3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
npyKuHbI. M3MepeHre ycKkopeHus: CBOOOTHOTO TaICHHS
dusnueckue SIBICHUS B TPUPOJC: BOCIPHITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHYECKUE BOJIHBI,
IyHAMH, 9XO
9.9 TexHu4eckre YCTPOMCTBA: OXOJOT, WCIOIH30BAHUE

yIABTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBo¥iCTBa SJIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 3eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarHutHas mpupoia cBeta. CKOpOCTh CBeTa.

' BomnHoBbIe CBOMCTBA CBETA

[TpakTruyeckue padbOTHI:

10.4 N3yyeHne CBOHCTB  DJIGKTPOMAarHUTHBIX BOJIH  C
MTOMOIIHI0 MOOMITBHOTO TellehoHa
dusndeckue SBICHHUS B TNPUPOJIC: OHOIOTHYECKOES

10.5 JeiicTBre BUJIMOTO, yABTPapHOIETOBOTO u
PEHTIEHOBCKOIO U3JTy4YE€HHI

106 Texnuueckue YCTpONCTBa: HCIIOJIb30BAaHUE

QJICKTPOMATrHUTHBIX BOJIH JUJIS COTOBOH CBSI3U




11

CBETOBGIE ABJIEHUA

11.1 JlyueBas monens cBeta. MicTounuku cBeta
11.2 [IpsimonuHeitHOE pacpocTpaHeHre CBeTa
113 OTtpaxxenne cBeta. [1mockoe 3epkano. 3aKOH OTpakeHHsI
' CcBeTa
114 [Ipenomnenne cBera. 3aKkOH TPETOMIICHHUS CBETA.
' [TommHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xon nyden B IMH3E
116 Onrtuyeckas cucteMa (QoToanmnapara, MHUKPOCKOINA U
' TEJIECKOIa
117 I'maz kak onTuyeckas cucreMma. bauM30pyKoCTh H
' JTAIbHO30PKOCTh
118 Pasnoxxenue Oenoro csera B cnekTp. OnbiTel HeioTOHA.
' CrnoxeHne CrieKTpaIbHBIX IBETOB. Jlucmepcus ceTa
[IpakTuueckue paboThI:
#i#H#Parf##lccnenoBanue 3aBHCHUMOCTH yriaa
OTpayKEHHs CBETOBOTO JIy4a OT yTIJja MaJICHHs.
#Hi#HPar###l3yueHne  XapakTEepUCTUK — M300paKeHUs
npeaMeTa B IIJIOCKOM 3epKalle.
#i#H#Parf##lccnenoBanue 3aBHCHUMOCTH yriaa
NPETOMIIEHUs] CBETOBOIO Jyda OT yrjla NaJeHus Ha
119 IPaHULIE «BO3TYX — CTEKIIO».
' ##HPartH##lonydenue  u300pakeHUl C  MOMOIUIBIO
coOuparoiei JTUH3HIL.
#i#Par#Ht#Onpenenenne  (OKyCHOrO paccTOSIHUA U
ONTHUYECKOMN CHIIBI COOMpPArOIIEH JTMH3HI.
HHHPar##H#ONBITE TI0  Pa3loKEeHUI0 0eloro cBeTa B
CHEKTD.
HH#HPar###ONBITEl 0 BOCHPHUATHIO LIBETa IPEIMETOB
IIPU UX HAOJIIOJIEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
®dusnueckue sSBICHUS B mpupoje: 3arMeHust CoiHIa u
11.10 JlyHbl, 11BeTa TeN, ONTHYECKUE sIBICHUS B aTMocdepe
(uBet HeOa, pedpakis, paayra, MUPaX)
11.11 Texnuueckue yCTpoOMcTBa: OYKH, HIEPUCKOII,




(bOTO&HHap aT, OIITUYCCKHUE CBECTOBOAbI

12

KBAHTOBBIE ABJIEHUA
191 Onertel Pezepdopna u mmaHeTapHas MOJAENTb aToMa.
' Mogens aroma bopa
129 Hcnyckanve W TOrJolleHHe cBeTa aToMoM. KBaHTHI
' JIunenyarsle CrIeKTphI
12.3 PagnoaktuBHOCTE. Anb(ha, OeTa- U raMMa-u3IydeHus
194 Crpoenue aromHoro szapa. HyknonHas Monenb
' aTOMHOTO sizipa. M30Tonsl
195 PaguoaktuBHble npeBpamienus. llepuon nomypacnana
' aTOMHBIX S7ep
126 SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAI0BOTO U
' MacCcOBOT'0 YHCEI
12.7 DHeprus CcBA3M aTOMHBIX siziep. CBsA3b Macchl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. VIcTouHuku sHeprun
' ConHua u 3B€311
12.9 Snepnas sHeprernka. JlelcTBHE  paguMOaKTHUBHBIX
' W3IIy4EHUH Ha )KUBBIE OPIaHU3MBbI
[TpakTuyeckue pabOTHI:
HaGnroneHne CIUIOIIHBIX W JIMHEWYaThIX CIHEKTPOB
1910 U3JIyYEHUS.
WccnenoBanue TPEeKOB: M3MEPEHUE SHEPIMHM YaCTHUIbI
0 TOPMO3HOMY IyTH (110 (hoTorpadusam).
W3mepenne paanoakTuBHOro GoHa
du3nyeckre SBJICHUS B NPUPOJIEC: E€CTECTBEHHBIN
PaaOaKTUBHBII ¢on, KOCMHMYECKHE JIy4H,
12.11 pPaguoOaKTUBHOE W3JyYEHUE MPHUPOJHBIX MHHEPAIIOB,
JICHCTBUE DPAJMOAKTUBHBIX W3Iy4EeHUH HA OPIraHU3M
YenoBeKa
1212 Texuunueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBUYAIIbHBIN JO3UMETP, KaMepa Buinbcona




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBEpPsEMOro
TpeOOBaAHUSA

IIpoBepsieMble TPeOOBAHUS K MPEIMETHBIM pPe3yJbTaTam
0a30BOr0 YPOBHSI OCBOEHUsI OCHOBHOI1 00pa3oBaTe/IbHOM
NporpaMMsbl OCHOBHOI'0 001ero odopazosanus Ha ocHoBe @PI'OC

[Tonumanne pomu  GU3MKK B  HAYYHOM  KapTUHE  MHpa;
chOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HaBa€MOCTU SIBICHHUH TPUPOJBI, O POJIU OKCIEPUMEHTa B
¢usuke, o cucreMooOpasywooumeil poau (GU3MKM B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHMH, 00 3BOJIOLUU
(Gu3MUeCKuX 3HAHUN M MX POJIM B LEJIOCTHOM €CTEeCTBEHHOHAay4yHOH
KapTHUHE MHUpa, O BKJIAJEC POCCUICKUX U 3apyOexHBIX Y4EHBIX-
(GU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHME MPOLIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHMA O BHMJAX MaTepuu (BEUIECTBO M TMOJE), O ABIKEHUU Kak
croco0e CyIecTBOBaHMS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOEHHS BELIECTBA, O (PU3MUECKON CYIIHOCTH SIBICHUN HPUPOJBI
(MGX&HI/I‘-IGCKI/IX, TCIUIOBBIX, OJCKTPOMArHUTHBIX H KBaHTOBBIX);
YMCHUC pa3indyaTh ABJICHHA 110 OIMMCAHUIO UX XaPaKTCPHBIX CBOMNCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBICHUE;
YMEHHE pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SIBICHUIM
B OKpYXKaOIIEM MHUpPE, BBIACHAS HUX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKH)

Bnanenue ocHoBaMH IIOHATHHHOTO afnrapara "M CHMBOJMYCCKOI'O
sSA3bIKa (1)I/I3I/IKI/I N HCIOJIb30BAHHUC UX JId PCHICHUA y‘{e6H]':>IX 3aJgay,
YMCHHE XapaKTCpU30BaATh CBOICTBa TCII, (bHSI/I‘IeCKI/Ie SABJICHUA H

IIpONLECChI, UCIIOJIB3YA (bYHHaMCHTaIIBHBIC N SMITNPHUICCKUC 3aKOHDbI

VYMeHue onuceIBaTh HU3Yy4YCHHBIC CBOMCTBA TEJI U (1)I/IBI/I‘I€CKI/I€ SIBJICHUA,

WCTIONTB3YsI (PU3HUECKHE BEIIMUNHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOTO IIO3HAHUS C y4ETOM
COOJTFONIEHUsT TIpaBHJI O€301MacHOTO Tpyaa: HaOmIoAcHUE (PU3MUECKUX
SIBJICHUIA:

YMEHHE CaMOCTOSITENIbHO COOMpPAaTh IKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOrO Habopa 00OpYyHAOBaHMS MO HMHCTPYKIIMH, OMHUCHIBATH XOJ
OIIBITA M 3alHUCBIBATh €TO PE3YJIbTAThI, (POPMYINPOBATH BHIBO/IBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHNHN (PU3NYECKUX BETUUMH:
yYMEHHE [IJJaHHPOBAaTh M3MEPEHMs, CaMOCTOSTEIbHO COOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAaHOBKY TII0 HMHCTPYKLHH, BBIYHCIATH
3HAYCHHE BEJIMYMHBI U AHAIM3UPOBATh IOJIyYEHHBIE PE3YJIbTaThl C
Y4€TOM 3a/IaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHU;
IIPOBEICHHE  HECIIOKHBIX  DKCIIEPUMEHTAIbHBIX  HCCIEIOBAHUM;
CaMOCTOATENbHO COOMpPATh SKCIEPUMEHTAIbHYI YCTaHOBKY U
MIPOBOJUTH  HUCCIEIOBAaHME IO  HMHCTPYKLUH,  IIPEICTaBIATH
MOJIy4YEHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJE TaOIUI] U
rpauKoOB, yYUTHIBATh MOTPEUTHOCTH, JeTaTh BHIBOJBI IO PE3yJIbTaTaM

HUCCICA0BaHUA

[TonumaHue  XapakTepHBIX  CBOHCTB  (u3Myeckux  Mojenei
(MaTepuanpHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJAEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO $Jipa) U YMEHHE NPUMEHATh UX Ui

00BbsICHEHUs (PU3MUYECKUX MPOLIECCOB

YMeHne oOBACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TN, B TOM
4yycile W B KOHTEKCTE CHUTyalud IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CIICICTBEHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3ydyeHHBIE CBOICTBA (PU3MUECKUX

SIBJICHHUM, (PU3UUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHue pemarb pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI W (OPMYJbI, CBS3bIBalONIME (puznyeckue
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KpPATKOC YCJIIOBHC 3alayu,
BBISIBIISITh HEAOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIE JJIs €€ PEelIeHus, UCIOIb30BaTh CIPABOYHbBIC JaHHbIE,
IIPOBOANUTH PACUYETHl M OLEHMBATh PEAINCTUYHOCTb IOJYyYEHHOTO
3Ha4YeHUs (PU3NYECKON BENIWYMHBI, YMEHHE ONPEAEsATh Pa3MEpPHOCTh

(1)I/I3I/ILI€CKOI‘/'I BCJINMYHMHBI, HOHy‘IGHHOﬁ IIpHu pCHICHHUU 3aJla9u

VmMmenue XapaKTCPHU30BaTh  IIPHUHIUIIBI ,Z[CflCTBHH TCXHUYCCKUX
YCTpOﬁCTB, B TOM 4HCJIE OBITOBBIX HpI/I60p0B, U IIPOMBIIIJICHHBIX
TEXHOJOTHYCCKUX IMPOLECCOB IO UX OIMMCAHUIO, UCIIOJIb3YySA 3HAHUA O

CBOMCTBax (U3NUECKUX SBICHUM U HeoOXoauMmble (usndeckue




3aKOHOMCPHOCTHU

10

YMeHHe UCHOb30BaTh 3HAHWS O (U3HYSCKUX SBJICHHAX B
MOBCEAHEBHON KW3HM a1 oOecreueHuss Oe30MacHOCTH TP
oOpamieHMM ¢ OBITOBBIMH ~ NpPUOOpaMH M TEXHHYCCKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS W  COOJIIOJICHUS  HOPM
9KOJIOTHYECKOTO TIOBEJACHHUS B OKPYXAIOIICH cpene; IMOHMMAaHUe
HEOOXOJMMOCTH TPUMEHEHHUSI JOCTWKEHWH (U3UKU W TEXHOJOTUH

I palifuOHaJIbHOT'O IMPUPOAO0IIOJIb30BaAHUA

11

OneiT TOWCKa, TPeoOpa3oBaHUS U MPEACTaBICHHUS HH(pOpMAUN
(U3NYECKOTO COJEp)KaHUSI C HCIOJIBb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW; YMEHHUE OL[EHUBATh JOCTOBEPHOCTH
MONlyYeHHOW WH(POpPMAIlMK HAa OCHOBE HWMEIONIMXCS 3HAHWA |
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB;  YMEHHME  HCIOJBb30BaTh  MPHU
BHITIOJTHEHUH Yy4eOHBIX 3a/laHUl HAYYHO-TIONMYISPHYIO JIHTEpaTypy
(buU3NYeCcKOro CoJep)KaHUs, CIPABOUYHBIE MaTEpHAlIbl, PECYPChl CETH
Wurtepner; BianeHue 0a30BBIMU  HaBBIKAMU  MPeoOpa3OBaHUs
uHbOpMaM M3 OJHOM 3HAKOBOM CHCTEMBI B JpPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJIBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe nBukeHue. MarepuanbHas Touyka. Cucrema  orcuéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBUkeHHe. CpenHsis ckopoctb. Dopmyna mmis
1.2 BBIYHCIICHUS CpEHEH CKOpOCTH: V = S/t
PaBHOMEpHOE TPAMONHHENWHOE NBH)KEHUE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHHU B CITy4ae paBHOMEPHOTO NPSIMOIHMHEWHOTO JABHXKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeNICHUs, IyTH, KOOPAWHATHl TPU PABHOMEPHOM NPSIMOJIHMHEHHOM
JBYKCHUU
3aBHCUMOCTh KOOpPJAWHATHI Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JABHKEHUSI:
2
S =vg # i+ ay = ;
2
@opmynbl Ui MPOEKIUH TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH U MPOCKINH
YCKOPEHHSI IPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM JBIKECHUU:
2
1.4 5. (D =vy, -t+a,- % .
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCMMOCTH OT BPEMEHM Uil MPOEKIMH YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIIUU TepeMeleHHsl, KOOPAWHATHl TMPU PaBHOYCKOPEHHOM
MPSIMOJIUHEHHOM JBH)KCHUN
CBoOomnoe manenue. Gopmysbl, OMHUCHIBAIONMIME CBOOOJHOE TMAajeHUE Tea Io
1.5 BepTUKAIN (ABM)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO TIOBEPXHOCTH

3emnn). ['padmku 3aBUCUMOCTH OT BpEMEHH JUIS MPOEKIUH YCKOPEHHS,




MNpOCKOHUKU CKOPOCTH U KOOPAHWHATHI IIPpU CB060I[HOM nmagcHuM TCjlIa II0

BCPTUKAIA

CkopocTh paBHOMEPHOTO JBIDKEHHS Tela IO OKpyKHOcTU. Hampasienue
CKOPOCTH.

dopmyna A7 BBIYMCICHHUS CKOPOCTH 4Yepe3 paJuyCc OKPYKHOCTH M TEpUOJ

oOpartieHus:
2nR
L=
T

LlentpocTpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMHUTEIHLHOIO

YCKOpPCHUA. q)opMlea JJI1 BBIYUCIICHUA YCKOPCHUSA:

1.6
2
a. — v
R
®opmyia, cBsI3bIBaOIasl IEPUO U YACTOTY OOpallleHUs:
V= 1
T
Macca. IInotHocTh BemecTBa. @opMyina [l BBIYMCIECHUS INIOTHOCTHU :
_m
1.7 V
1.8 Cuna — BekTOpHas Qusndeckas BenuyrHa. CloKeHne Cuil
1.9 SABnenue nnepumu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHMSI Te€la U BEKTOpa CHUJIBL, JEHCTBYIONIEH Ha
TENo
BzaumoneiictBue ten. Tperuit 3akoH HproToHa:
1.11 F 21~ _Fl—}z
112 Tpenne nokos u TpeHue ckoybxeHus. opmyiia Uisl BBIYUCIEHNS MOJLYJIS CUJIBI

TPCHUA CKOJIbIKCHUS:




F_=u-N

Jedopmanuss Tenma. Ymopyrue u Heynpyrue aedopmanuviu. 3aKOH YIOPYTrou
nedopmanuu (3akoH I'yka):

1.13 F=k-Al
BcemupHoe TaroTeHHE. 3aKOH BCEMHPHOTO TATOTCHUSI:
my -1,
F=g L1 _2%
R
1.14 Cuna TshKecTH. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyra sl BEIYUCIECHUS CUJTBI TSOKECTH BOIM3H ToBepXHOCTH 3eMiu: F = mg.
JIBmxenue rianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.
HesecoMocTs u neperpy3ku
Nmrrynse Tenma — BeKTopHas (u3ndecKas BeTHIUHA.
1.15 pP=mi
Nmmynsc cuctemsl Ten. M3MeHeHne umMiynbcea. IMITyIbC CHITBI
3aK0H COXpaHEHUS UMITYJIbCa I 3aMKHYTON CUCTEMBI Te:
1.16 P=myy +iy Uy =const
PeaktuBHOE IBUXKEHHUE
Mexannueckast paborta. @opMyiia 11t BBIYUCICHUS paOOThI CHIIBL:
A=Froosa
Mexannyeckass MOIITHOCTb:
1.17
A
N==
I
Kunernueckast 1 moTeHnuanbHas 3Heprus. Popmyna A1t BEIYUCICHUS
KUHETHYECKOW SHEPTHH:
1.18 2
L
Be=

Teopema 0 kuHeTHYeCKOM 3HEprun. @opmysa sl BBIYUCIEHUS MOTCHIIMATbHON




OHEPTUHU TCja, MOAHATOIO

Haxg 3eMIIEH:

E,=mgh

1.19

Mexanuueckast S3HEprus:

E=E;+E,

3aKOH COXPAHEHHsI MEXaHUYECKOU 3Heprur. @opMyiia Juisi 3aKOHA COXPAaHEHUS

MEXaHUYECKOM SHEPTuH B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBparienre MEXaHUYECKOM YHEPTUN NTPU HAJTHMYUU CHIIBI TPEHHUS.

1.20

ITpocThie MeXxaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Poruar. Moment cuisl; M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[TonsmxHbIN 1 HemoaABXKHBIN O0510KkH. KITJI mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBnenue TBEPAOTO TEnNa.

(DOpMy.]'Ia JJI BBIYMCIICHUSA JaBJICHUA TBépI[Ol"O TCIa:

_E
p_s"

JaBnenue raza. AtmMocdepHoe naBieHue.

l'uppocraTrueckoe 1aBiaeHNE BHYTPU KUIKOCTH.

®opmyna JUisl BBIYUCIECHUS AaBJICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnuueckuit nmpecc

1.23

3akoH Apxumena. Dopmyna IS ONPENEICHUS BBITAIKUBAIOIICH

ﬂeﬁCTBYIOIHeﬁ Ha T€JI10, HOI‘py>KéHHOG B X KUJKOCTb MJIM I'a3:

F_jlm_ =pgV

YcnoBue miaBanus tena. IlmaBanue CyAOB U BO3QYXOIIJIaBAHUE

CHJIBI,




1.24

Mexannueckue KoyieOaHHs. AMHJ’II/ITy,Ha, nepuoa M 4Yactrora KOJICOAHUH.

dopmyna, CBA3BIBAIOIIAS YACTOTY U NMEPUOJ] KOJICOAHMIA:

1.25

MareMarudyeckuii ¥ NpPYKUHHBIM MasTHUKU. [lpeBpamienue sHepruu Ipu

KOJIE0ATENbHOM JIBUKEHUU

1.26

3aryxaronue konebanus. BeiHykIeHHbIe Konebanus. Pesonanc

1.27

Mexannuyeckrue BOJIHBI. HpO,[[OJ'ILHLIe " TIOINICPCUYHLIC BOJIHBI. I[J'II/IHa BOJIHBI N

CKOPOCTb paCpoOCTpaHCHHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKkocTh U BbicOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI HAa TpaHHIIE

IByX cpel. Hdpa3Byk U yabTpa3ByK

1.29

IIpaxmuyeckue pabomul

N3mepenne cpenHeld IUIOTHOCTH BEIIECTBA; apXHUMEIOBOM CHIIbI; KECTKOCTH
MPYXHUHBI; Kod(pULIMEeHTa TPeHUs CKOJIbXKEHUS; padOThl CHJIBI TPEHUS, CHIIbI
YIPYTOCTH; CpelHEeH CKOPOCTH JBM)KEHHUS Opycka IO HaKJIOHHOH IUIOCKOCTH;
yCKOpeHHUsl OpycKa MNpu [BMKEHMHM 10 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoAa KojeOaHWl MareMaTHMYecKOro MasTHHMKA; YacTOThl W Iepuoja
KoJIe0aHUH MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOLIETr0 Ha phlyar;
paboThl CHIJIBI YNPYrOCTH MpH MOIBbEME TIpy3a C IMOMOIIBIO HEMOABUKHOIO
6710Ka; pabOThl CUIIBI YIPYTOCTH HPU MOJbEME TPy3a C MOMOUIBIO MOABUKHOTO
67o0Ka.

HccnenoBaHne 3aBUCUMOCTH apXUMENOBOW CUIIbI OT 00BEMa MOrpyKEHHOMN
YacTH TeJla U OT IUIOTHOCTH YKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI
OT Macchl TEJIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJICHUS U OT
poJia MOBEPXHOCTHU; CHJIbl YIIPYTrOCTH, BO3HUKAIOUIEH B NpPY)XHHE, OT CTEHNEHU
nedopMay NpyKHUHBI; YCKOpEeHUs: Opycka OT yrila HakJOHA HaIlpaBiIsIOILeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHMKAa OT JUIMHBI HUTH; IEpUoja
KoJIe0aHUH MpPY)KMHHOIO MAasTHUKA OT MAacChl Ipy3a M >KECTKOCTU IPYKUHBI;
UCCIIEZIOBAaHUE HE3aBUCHMOCTH Mepuoja KoieOaHWi HUTSHOTO MasTHUKA OT

Macchel rpy3a. [IpoBepka ycinoBus paBHOBECHS phIuara

1.30

Quszuueckue A6IeHUsA 6 Npupooe: TPHUMEPbl JABWKCHHA C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOW M HEKUBOU IPUPOJE, NEUCTBUE CWIIBI TPEHUS B IPUPOAC U

TCXHUKC, TIPUJIUBBI W OTJIHMBBI, ABUKCHHUC IIJIAHCT Conneunoi CUCTCMBI,




PCAKTUBHOC JABUKCHUC KUBBIX OPraHU3MOB, pbIYaru B TCJIC YCJIOBCKA, BIIMAHUC
aTMOC(I)epHOl"O JIaBJICHUS Ha >KHUBOH OpraHusM, IIJIaBaHUC pLI6, BOCIIpUATHUC

3BYKOB XMBOTHBIMH, 3EMIICTPSCCHUC, celicMHYeCcKIe BOJIHBI, IYHAMH, 5XO

Texnuueckue yCI’l’lpOZZCWZGCl.' CIIMAOMCTP, AATYUKHU IIOJIOKCHUA, PACCTOAHHUA H
YCKOpCHUA, AUHAMOMCTpP, IMOAINUIIHUKH, PaKCThbl, pbIYyar, HOHBH)KHBIﬁ u

HCHOI[BI/I)KHI:II\/JI 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHWU3MbI B 6I)ITy,

L3l COOOMIAIOIIMECST COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIUYECKHN IIpeEcc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
UCTIOJIb30BaHUE YIBTPA3BYKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE ~ TOJIO)KEHUSI  MOJIEKYJIIPHO-KMHETHUYECKOH  TEOpUM  CTPOCHHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, )KUKOTO U ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrannnueckue n amopHbie Tenaa

Y JBwxxenue uyactul BemiectBa. CBA3b CKOPOCTM JIBUJKEHHS 4acTUL[ C

' Temrneparypoil. bpoyHoBckoe nBukenue, 1uddysus

2.3 CMaunBaHMe U KaUUISPHBIE SBJICHUS

2.4 TennoBoe pacmupeHue u cxaTue

2.5 TennoBoe paBHOBeCHE

26 Buytpennsis sHeprusi. Pabora W Teruionepenadya Kak CIIOCOOBI HM3MEHEHHS

. BHYTPECHHEW dHEPIUU

2.7 Bunp! Teronepenayun: TEMIONPOBOHOCTb, KOHBEKIUS, U3TydeHUE
HarpeBanue wu oxmaxzaeHue Tesn. KoimdecTBO — TemjaoThl. Y JelbHas
TEIUIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs 3HEpPIUM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Hcnapenne u koHJeHcauus. 3MeHeHHe BHYTpEeHHEHW HHEpPruu B Ipoliecce

210 UCTIapeHUsT W KOHJIeHcanuu. KwureHue IKHIKOCTH. YJenbHas TeIuioTa

' napoo6pazoBanusi: L = Q/m

2.11 BnaxxnocTs Bo3myxa




2.12

IInaBneHne w Kpucraumszauus. I3MeHeHWe BHYTpEHHEH DHEPIMHM IIpU

IUTaBJICHUW U KpUCTAJIJIU3alluU. VY aenpHas TEIUIOTa IUIaBIICHUS:

0

m

2.13

BHYTpeHHHH OHCPIus CropaHus TOIJIMBA. Y,I[CJ'IBHaH TCIJIOTA CropaHuA TOILJIMBA:

q=Q/m

2.14

[Tpunuuns! paboTs! TernoBbix apurareneid. KI1/1 teroBoro asurarens

2.15

IIpaxmuyeckue pabomul

W3mepenune yaenbHOM TEIUNIOEMKOCTH METaUNIMYECKOro LWIMHIPA; KOJIWYeCTBa
TEIUIOTHI, TMOJyYEHHOTO0 BOJOW KOMHATHOW TeMmmepatypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeThlii LUIUHJIP; KOJIWYEeCTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LWJIMHAPOM, MOCIE OMYCKaHUS €ro B BOJIYy KOMHATHOMN
TEMIEPaTyphbl; OTHOCUTEIIPHOM BIIQXXHOCTU BO3/AyXa; YJENbHOW TEMJIOThI
iaBieHuss Jnbaa. MccienoBaHue W3MEHEHUS TeMIIEpaTypbl BOJBI  MPU
Pa3IMYHBIX YCIIOBUSIX; SIBICHUS TEIJIOOOMEHa MpPU CMEIIMBAHUM XOJOTHOW U

ropsiueit BoJbl; Mpoliecca UCTIapeHust

2.16

Quszuueckue A6neHUs 6 npupooe. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIE
SBJIGHUSL B MPUPOJE, KPUCTAIBl B Ipupoje, usnydeHue CosHla, 3aMmep3aHue

BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, HHes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnuJUIApbl, TPpUMEPBI UCIIOJIB30BaHUS KPHUCTAJLIIOB,
)KI/II[KOCTHBII‘/'I TEPMOMCTP, HATUUK TCMIICPATYPbI, TECPMOC, CUCTEMaA OTOIUICHUS
AOMOB, T'UI'POMCETPLI, IICUXPOMCETP, IMapoOBasa Typ6I/IHa, ABUI'aTCJ]Ib BHYTPCHHETO

CropaHus

SJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuiekTpu3aius Teil. [[Ba Buja 3IeKTpUYECKuX 3apsioB

3.2

B3aumogeiictBue 3apskeHHBIX Tel. 3akoH Kymona

3.3

3aKOH COXpaHEHHMsI HIICKTPUIECKOTO 3apsiia

3.4

Onextpuueckoe mnone. Hampsk€HHOCTH snexkTpudeckoro noisd. [lpuHnun

CYIEpIIO3UIINU STIEKTPUUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apsia0B. Z[eﬁCTBHe QJICKTPHUYCCKOTO IIOJII Ha

QJICKTPHUYICCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUBJICKTPUKHU

3.6

[ToctosaHHBIN 35IeKTpUYECKHil TOK. JleicTBUS 3iieKTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I =qg/t,U=A/

DJEKTPUYIECKOE CONPOTUBIICHHE. Y ACTBHOE JIICKTPUUECKOE COMPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma [yt ygacTka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE TPOBOIHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE coeTUHEHNE TPOBOIHUKOB PABHOTO COMIPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMenaHHbIe COSMHEHUS TPOBOAHUKOB
Pa6ora u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon JIxoyns — Jlenma:
3.11 O=I"R-t
3.12 OneiT Opcrega. MarHuTHOE TMOJIE TPSMOTO IMPOBOJAHHKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIUU
3.13 MarHutHoe TIONlé TOCTOSHHOTO MarHuTa. B3anmojeicTBue TOCTOSITHHBIX
MarHuToB
3.14 JleiicTBe MarHUTHOTO TOJIS1 HA TIPOBOJIHUK C TOKOM
3.15 OmnbiTel @apajes. SABneHue 3y1eKTpoMarHuTHON nHayKuuu. [IpaBuiio Jlenua
IIpaxmuyeckue pabomul
N3mepeHne  AIEKTPUYECKOTO  COTMPOTHUBICHHUS  PE3UCTOpPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PabOTHI JEKTPUUECKOTO TOKA.
3.16 HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3uCTOpHI, TaMIIOUKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBJICHUS OT JJIMHBI TPOBOJHUKA, TUIOMIAA €0 MOMEPEYHOr0 CEUEHUs U

YACIBbHOT'O COMMPOTHUBIICHUS.




HpOBepKa npasuia A SJICKTPUICCKOTO HAIIPAKCHUA IIPU MOCICAOBATCIIBHOM
COCAUHCHUN TIPOBOJHHUKOB; IIpaBUJIa JISI CHJIBI JJICKTPHUYCCKOIO TOKa IIPpU

napasuieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuueckue seneHUs 6 npupode: DIEKTPUUYECKUE SBIEHUS B aTMmocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Mo 3eMJIH, Ipei( MoJtocoB,
PO MATHUTHOTO TIOJIS ISl )KU3HU Ha 3eMIie, TIOJISIPHOE CHSTHUE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUCTUYMK  DJIEKTPUYECKOM  ODHEPrHH,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKHE
MPEJOXPAHUTENIH, JJIEKTPOMArHUT, AJIEKTPOABHUIATENb IMOCTOSTHHOTO —TOKa,
TeHEepaTop MOCTOSTHHOTO TOKa
3.19 OnexTpoMarHuTHele BONHBI. [1Ikana 37€KTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojens cera. [IpsMonuHeliHOe pacnpocTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus cBera. [1mockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH MPEJTOMIICHUS CBETa
3.23 Jucnepcus ceeta
3.2 JIunza. Xoxa mydeit B nunH3e. DOKyCcHOE paccTosHME JUH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
IIpakxmuueckue pabomul
#H#HPar##l13MepeHre ONTHUYECKOM CHIIbl coOuparomiel JIMH3bI, (OKYCHOTO
paccTosiHus cobuparolel JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepoOB MpeaMeTa U
n300pakeHus, KOrja MpeaMeT PAcHojoXKeH B JBOWHOM (oOKyce), MoKazaTess
3.26 MIPEIOMJICHUS CTEKJIA.
###Par###IccnenoBanre CBOMCTBA M300pPaKEHUS, TMOJYYCHHOTO C TOMOIIBIO
coOuparolell JIMH3bl; W3MEHEHHs (POKYCHOIO PpAacCTOSIHMA [JBYX CJIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yIJla NPEJOMJICHHUsS CBETOBOIO Jiyda OT yIJla MaJeHHs Ha
I'PaHULIE «BO3YX — CTEKJIO»
3.7 Qusuueckue senrenuss 6 npupode: 3armenuss Conana u JlyHBI, 1BeTa Te,
' ONTUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiiys, paayra, MUpax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKON, QoToanmapar, ONTHUYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramMma-usznydenus. Peakiuu anbda-u Oeta-




pacmajna

4.2 OmnprTel Pe3epdopaa no paccesauto anbda-vactui. [ranerapHas Mmoaens aroma

4.3 CocraB atomHoro siapa. M3otormbt

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiuy. 3aKOHBI COXpAaHEHUS 3apsA0BOTO M MacCOBOTO YHCEI
Qusuueckue AGNeHUs 6 Npupode: €CTECTBEHHBIM pPaIUOAKTUBHBIA  (oOH,

4.6 KOCMUYECKHE JIy4d, pPaJUOAKTUBHOE U3JIyUYEHUE NPUPOJIHBIX MHUHEPAJIOB,
JEUCTBUE PAJIMOAKTUBHBIX U3JIY4CHUM HA OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOIl, WHAWBUIYAIBHBIA JTO3UMETp, Kamepa

BI/IHLCOHa, AACpHAas SHECPIreTUKaA




YYEBHO-METOANYECKOE OBECIITEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






