IIpnaoxenne Nel

K OCHOBHOM 00pa3oBaTe/ibHOI MporpamMmme
OCHOBHOTI0 00111er0 00pa3oBaHuA

I'bOY COLI noc. KpacHsrit CTpourennb

MUWHUCTEPCTBO MPOCBEIMIEHUSA POCCUHCKOM ®EJIEPAIIUA
MunucrepcrBo oopazoBanus Camapckoii odJjacTu
CeBepHoe ynpasJieHHe
rocyaapcTBeHHoe 010/:keTHOe 0011e00pa3oBaTeibHOe yupe:xkaenue Camapckoii 061acTu
cpenHss odmeodpa3zoBareabHas mKoJa noc. Kpacusiii Ctpounressn
MYHMIHNAJIbHOTO paiioHa YeaHo-Bepmunckuii Camapckoii od1actu

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
Ha [IIMO 3YP JIMpEeKTOp IIKOJIBI
ITporoxomn Nel ot 30.08.2025r. Kononnesa U.H.
ot 30.08.2025r . ITpukas Ne 110-o1
ot 30.08.2025r.
PABOYASA ITPOT'PAMMA

yueOHOro npeamera «@usuka»

JUTst oOy4Jaromuxcs 7-9 KiaccoB

KosimuecTBO 4acoB 1o yueoOHOMY IIAHY:

7 kJjacc: 68 yacoB B roj (2 yaca B HEJIEIIO).
8 kjacc: 68 yacoB B roj ( 2 yaca B HEJENIO).
9 kaacc: 102 gaca B rojx (3 yaca B HEJIEHIO).

. Kpacusiii Ctpouressn 2025r.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXXEHUU M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (denepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMbl Mo (u3MKe HanpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS W OPTraHU3alUI0 H3YYCHHS
GbU3NKKM Ha NEATeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke yduThIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaiuu TpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM O0yUueHUs, a TaKKe
MEXKIMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpeesieHre YueOHOro MaTepuaa
1o rojaM o0ydeHus (Mo Kjaccam), IpejyiaraeT MPUMEPHYIO MOCJIeI0BaTeIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY IIPEIMETY .

dusnka SIBIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, MOCKOJIbKY (PHU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, Ouosoruedt, acrpoHomuend u ¢GU3HIECKON
reorpa¢eli, BHOCHUT BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHpa,
IpeIoCTaBiIsieT HauOosee sICHble O00pa3lbl MNPUMEHEHUS HAYYHOTO MeToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna w3 THaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE TMpEIIONiaracT OBJIAJICHHE
CIEIYIOUIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPHPETHPOBATH  JAaHHBIE U  MCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeIbCTBA JUIs OJYyYEHUS BHIBOJIOB.

[lemn wsyueHus GU3NKKA HA YPOBHE OCHOBHOrO 00mero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenmera «Duszmka» B
oOpa3oBareibHBIX opranusauusx Poccuiickoit ®enepanuu, peanu3yroumx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI OT 3
nexadpst 2019 r. No [1K4BH).
Heaun nzyyenus pusnku:

NpUOOpETeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUSA U (PopMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJACTABICHHUH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCcCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DU3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 00yYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1iero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DM3MYECKUE SIBICHUS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACYETHBIX 3aaad4 ¢
HCIIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AAaTh MIPUPOHBIC SBIICHUS W BBIMOJIHATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIHHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ MH(MOpMaIuel GU3NIECKOro COACpKaHuUs,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON eI TEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZIelN0), B 8
Kiacce — 68 vacoB (2 yaca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemslii B mporpamme 1o (u3nuKe NepeyeHb J1adopaTOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEIb JeJIaeT BHIOOP MPOBEACHMUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CUcKa IKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUPA.

®usuka — Hayka O npupone. SBieHus npupoabl. PU3NUECKUE SBJIECHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npudopsl. [lorpemHocts u3mepenunil. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd U3y4YalOT MPUPOAY.
EcTecTBeHHOHAYUYHBII METOJl TO3HAHUWA: HAOIIOJECHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, OObSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NYeCcKUX SABJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJICKTPUUYECKUE, MAarHWTHBIC, CBETOBBIC
SIBJICHUS.

2. ®duznueckue nMpuOOPhl U MPOIEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue 1EHbI JEICHUS Kbl U3MEPUTEIBLHOTO MpUOopa.
2. HM3mepenue paccTOsIHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoB MaJlbIX TEN.
5. M3mepenue Temieparypsl HpH TOMOIIHU >KUJIKOCTHOTO TEpMOMETpa U
JlaTYuKa TeMIIEepaTyphl.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE TUIIOTE3bl: JAJIbHOCThH IMOJETA
IapuKa, MymeHHOr0 TOPU30HTAIBHO, TeM OOJIbllle, YeM OOJIbIlle BHICOTA
MycCKa.

Paznen 2. IlepBoHayaibHbIe CBeICHUA 0 CTPOEHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmwxkenue dacTtui, BemecTBa. CBS3b CKOPOCTH JIBUKEHUS 4YaCTUI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPIBIX
(KpucTauIM4ecKkux) Teja. B3auMocCBs3b MEXJy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX MU UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue muddysum.
3. HaGmionenue — siBmeHui,  OOBACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTaJKUBAaHUEM YACTHUII BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OnbITHI 10 HAOIIOACHHUIO TEIIOBOIO PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. JIBuskeHHe U B3aUMo/ielicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBM)KEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SIBneHue wWHepHuU. 3aKOH HMHEpIUM. B3auMoJercTBHE Tel Kak IpUYHMHA
U3MEHEHUSI CKOPOCTH [JBWXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AMHHUIIE
00BbEMa BEIECTBA.
Cuita Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cuin. Cuna TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGmropenne MexaHMYeCKOro JIBUKEHHUS TeTa.
2. M3MepeHune CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUSL.
3. HaOnroneHue siBiIeHUSI UHEPLIUH.
4. HaOmroeHre n3MeHeHUs! CKOPOCTH MTPHU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJECHCTBUIO TEN.
6. Cno)keHue Cui, HaPaBJIEHHBIX 110 OJHOU HPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PAaBHOMEPHOTO JIBUKEHUS (IIapuKa B >KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHUs (aedopmManiun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiienue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIHMYCHUS JaBieHUs. [[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W raszamu. 3akoH Ilackams. [IHeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiyOwHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t u3MepeHus: aTMOChHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTH U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

8. YcnoBHE IUIaBaHUS TEJI: IJIABAHWE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKUBAIOWIEW CHIIBI, JCHCTBYIOIIEH Ha  TEJNO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOLIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U
onpeneneHue e€ rpy30noabEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas MW NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHH TeEJa

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaK1OHHOM TITOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3zpnes 6. TenioBbie iBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJeKyd. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mogenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CMmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEmIOBOE pacClIMpPEHUE U CKATHE.

Temmneparypa. CBsi3pb TemMmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHXKCHUS
yactull. BHyTpeHHssa »sHeprus. CrnocoObl W3MEHEHUSI BHYTPEHHEH SHEPIHH:
Terronepeaaqa U COBEpLICHUE paboThI. Buner TEIJIONEPENAUHN:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KomnuectBO TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. |e€mIO00MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oamanca. [lnmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHxaeHcaums. Mcmapenue. Kunenue. YiaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHS OT aTMOC(HEpHOro
JTaBJICHMUS.

BnaxnocTe Bo3ayXxa.

DHeprus TOIUIMBA. Y IeJIbHAS TETIOTA CTOPAHUSL.

[Tpuniuner padotel TernoBbix nsurateneil KIIJ TemmoBoro asuratens.
TennoBple IBUTaTENN U 3aIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUHU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.
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Habmonenne nuddysun.

HaOGmroienre siBjeHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HAarpeBaHUM WIH
OXJIAXKCHUMU.

[IpaBuita u3MepeHus TemMIepaTyphl.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHr# padOThl BHEITHUMHU CHUIIAMH.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmronenue KumeHus.

. HaGmronenue mocTossHCTBA TeMITepaTyphl TIPH TJIABJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnBITHI 11O BBIPAIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJTIOHE HITTPUIIA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABICHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEPaTyphI.

HaOnronenne uW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysbTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAaHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00MEHE C HarpeThIM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENbHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOU TEIJIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfoB. B3aumopeinctBue
3apsbKeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojie. Hanpsok€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM M AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasds nenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHne NPOBOJHUKA. YENBHOE CONPOTHUBIIEHUE BemecTBa. 3aKkoH Oma
Jii ydactka nenu. [locinenoBarenbHOE M mapajsiebHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTOo ToKa. 3akoH Jhxoymns—Jlenua.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Onmeir  Opcrena. MarHutHOe IOJNE  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eCTBUE MarHUTHOTIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHoJib30BaHHWE HIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpur3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH M JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 371eKTpUIECKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUN.
. B3aumopeicTBrE MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/I€JICHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON UHIYKIIWH.

Omnbrter @apages.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

SRR

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMKU TENl HWHAYKIHEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TDIIEKTPHUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1[ENH MOCTOSHHOTO TOKA.
W3mepenne u peryJiupoBaHUEe CUIIBI TOKA.

N3mepenune u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMIPSIKEHHS Ha PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOIINE 3aBHCUMOCTD AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOMAId TOMEePEeYHOro
CEUEHMs U MaTepuaa.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbl TOKa NPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBbIAEISEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHUTOB TP HX
OOBEMHEHUY U Pa3/ICJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITBI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJAECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeCTBUS MAarHUTHOTO TTOJISL HA MPOBOJAHUK C TOKOM.

19. KoncTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenue KII] anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBIL TIO  KMCCIEAOBAHUIO SBJIEHUSI SJICKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe nBMKeHHE. MarepuanpHas Touka. (Cucrema OTcYéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABMKEHUSA. PaBHOMEpHOE HpPSAMOJIMHEHHOE
nBmxkeHue. HepaBHoMepHOe npsiMonnHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJIMHENHHOEe JBukeHue. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOparieHus.
JluneriHas v yrioBas CKOpocTu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

Ilepsoiii 3ak0H HproTona. Bropoi 3axkon Herorona. Tpernii 3axkon HeroToHa.
[IpyuHIMI CyNepIIO3ULIMH CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUS CKOJIbKEHUS, CUjla
TPEHUS TIOKOS, IPyTre BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TITOTEHHs. Y CKOPEHHE CBOOOIHOTO
nageHus. Jlwkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIVIEHHON OChIO BpamieHusi. MOMeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3menenune umiynbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYroCTH,
Tpenus. CBsa3b S3HEpruu U padboTsl. [loTeHIManbHas Heprus Tena, MOJHATOrO Haj
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0 KHHETUYECKOM DHEPTHH. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

OTCYETA.
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9.

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

CpaBHeHUE TyTel U TPAEKTOPUN ABUIKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalGnronenue 1BM>XEHHs Tela IO OKPYKHOCTH.

HabGmronenne MexaHnuecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAcChl TeJla U JEWCTBYIOLIEH HA HETO
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbca NPy a0COIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabnroneHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTrUu MPHU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUU NIPU ABMKEHHUH TeEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIIapUKA U TETIEHKKH.

OrnpeneneHue CpelHEel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tela
M0 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI  YINPYTroCTH TMpH TMOABEME TIpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKkoHa COXpaHEHUS YJHEPTHUH.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHbI.

KonebatenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOaHUI: TIEpUO],
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenune koseO0aHMil Ten MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BoIHY)ICHHBIX KOJI€OaHU U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4YacTOThl M TMepUoJa KoJeOaHW MaTeMaTHYECKOro
MasTHHKA.
Omnpenenenue 4acTOThl U MepUo/a KoJieOaHH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HMccnenoBaHue 3aBUCMMOCTH MEepUoOia KoyieOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJIEKTpOMarHuTHele  BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOHWJIBHOTO

TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJICHUS.

JlyueBas  moxmens  cBeta.  Mcrounumkum ~ cBeta.  [IpsAmonuHenHoe
pacnpoctpanenue csera. 3atMenus: Connina u Jlynsl. Otpaxkenue ceera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckass cucrema. Bian3opykocTs H
JAJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxenue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xox mydeil B coOuparonieil JinHs3e.

XO0J Iy4yer B pacCEeUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensp ria3za.

11. Paznoxxenue 6eoro cBera B CeKTp.

12. [lomy4yenune 6emoro cBeTa MpH CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPA)XKEHHSI CBETOBOTO Jiydya OT yrIJja
naJICHuUs.
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N3yuenue xapakTepucTuK n300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUsI CBETOBOTO Jiy4ya OT yrIJia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyuyeHnue n300paKeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnpITBI MO BOCHPUATHIO I[BETA MPEIMETOB NPU MX HAOIIOJIEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3eppopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera aroMmoM. KBaHTel. JInHeHyaTsie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxkTtuBHbIE
npespamenns. [lepuon momypacmnanga aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX M3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOLEHHUS.

2. CHexTpsl pa3JIMYHbIX Ta30B.

3. CnekTp Boaopoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HabGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMH
U 0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipy M3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBAECTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBJIICHUNM TPUPOABl M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUSI, NPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peanu3yeTcs
3a CY4€T TOTO, UYTO OOyYalomuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3uYeCcKue SIBJICHUS B OKPY’KAIOIIEH MIPUPOJI€ U MOBCEAHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUM, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3UKU HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs

y oOyuaronierocss 0yayT cpopMHUpOBaHbBI CIIEIYIONINE JIUYHOCTHBIC PE3YyJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- TIPOSABJIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
(u3nUECKON HAYKU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTIKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHKEHHM
bu3ukuy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUSITHE DCTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

- OCO3HaHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTaBIAIOIICH
KYJbTYpBIL;

- pa3BUTHE HAay4YHOU JII0OO3HATENHLHOCTH, MHTEpEca K HCCIeA0BaTEeIbCKOM
NS TENbHOCTH;

5) ¢opvupoBaHus  KYJbTYPbI 3I0pPOBbSI M  JIMOIMOHAJIBLHOIO
0J1aronoJIy4ns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MACHOr0 MOBEACHUS Ha
TPaHCHOPTE, HA JIOpOrax, C 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAITHUX YCJIOBHSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa peQUIeKCHUU, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE€ B PEUICHWM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COITMAJILHOM HAIPaBIICHHOCTH, TPEOYIOIMMX B TOM YHCIe M (U3NISCKHUX
3HaAHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBsI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a7ad B
obylacTh OKpy’Karoled cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH MX
BO3MOJKHBIX TTOCJICACTBUMI VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ALHOIO XapaKTepa SKOJOTMUECKUX MpOoOIeM M MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHUCTBUU MPU BBINOJHEHUH HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
OPYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (DOPMYITHPOBATH
U7IeH, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHHE JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTU
(duzuKy;

e - IUIAHUPOBAHHE CBOErO0 PAa3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HaHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JICUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX IJI00aJIbHBIX MOCJIEACTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OcBOEGHHMS MpOTpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO
oO1miero oopazoBanusi y o0ydarornierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIFOYAIOIIKE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHYS,
KOMMYHUKATHBHBIC  yYHWBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTHUBHBIC
YHUBEpCAIbHBIC yICOHBIE TCUCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble JJorndyeckue 1elicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BICHMIN);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3MUECKHUX
SIBIICHUH W MPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIJBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYUH;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BApUAHTOB pEIIeHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHue AeiiCTBUA:

MCITI0JI30BATh BOIPOCHI KAK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKU HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orbope WHPOpPMAIMU WIH JaHHBIX C yYETOM TPEJIOKCHHON y4ueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B OPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMM W WUIFOCTPUPOBATh peEIIacMble 3a7add  HECIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYXJCHHS y4eOHOro maTepHalia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TOJJICP’KaHUe
OJ1arokes1IaTeIbHOCTH OOIIEHNS;

COIOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHWH KOHKPETHOW (U3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXJIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpAaBJIECHUIO W KOOPAWHHPYS CBOM JECUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaHIbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYalUSX, TPEOYIOIIMX
TS penieHusT GU3NIeCKUX 3HAHUH;

OpUEHTHUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(MHIMBUAyaIbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
rpynmnoi);

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM pelieHUs PU3NISCKON 3a/1aun WITH
IUTaHa HMCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHIKEHHUSI)  PE3yJIbTaTOB
JeSITEIBbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHECHHS
(U3UYECKOr0  HCCIEIOBAaHUS WJIM TPOEKTAa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYJAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHUH GU3HUECKUX 3a7a4 WU
B YTBEPKJACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPaBO JPYyTOro.



INPEAMETHBIE PE3YJIBTATBI

K koniry o0yueHus B 7 Kjacce rpeMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPpaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

UCIIOJI30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHS,
HaAOJIIOICHUE, DKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJCHUCTBYIOIIAS
cuna,  gedopmanms  (ympyras, — IJIaCTHYECKas),  HEBECOMOCTb,
COOOIIIAIOIINECS COCYAbL;

paznuuath siBjeHus (auddys3us, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBHIJKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepeaada JaBJCHUS TBEPJABIMU TeJIaMH, >XUAKOCTIMH U
razamy, armMochepHoe JaBlieHHE, IUIaBaHUE TeJl, MPEBPAILCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTepHbIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3UUECKOE SBIICHHUE;
pacrio3HaBaTh MPOSIBICHHE U3YYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’KalollleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBIICHUS B TMPUPOJE:
MPUMEPHI JBIKCHUS C PA3UYHBIMUA CKOPOCTSMH B KUBOW M HEKHUBOU
npupoje, JACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHHUE PHIO, phlUuaru B
TeJie YeJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1auy B YueOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUN;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEJN U (PU3UYECKUE SBJICHUS, UCTIONB3YS
¢duznyeckre BEIUUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSIKECTH, BEC
Tella, Cujla TPEeHUsA, AaBjieHHEe (TBEPAOro Teila, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHUJIA, MEXaHUYecKas pabdoTa, MOIIHOCTb, IJICHYO CHUJIbI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYECKas W MOTEHIHAIbHAs YHEPTusi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJIb3YeMBIX  BEIIMYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJUTH (HOPMYJIBI,
CBS3BIBAIOUIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIMYUUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS W TIPOIIECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CU (BIIOJb OJHOM MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBUiIO paBHOBecHs pbryara (0J0ka),



«30JI0TOE€ MpPaBUIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHMYECKOU
SHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh ITPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 NEWCTBUS, WUCHOJIB3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBAIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKHUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYETHI, HaXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKOM BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH IPOBEPIEMOE
peanojaokeHne  (TUmoresy),  pasinyaTb M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJIWTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJibTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SIBICHUU WU
bu3nIecKux CBOWCTB TEN: dbopmynpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbBIE W3MEPEHHsI PAaCCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IpYrod € HCIIOJIB30BAHUEM IMPSMBIX H3MEPEHHMI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUN pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIO0BaHUS, COOUpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX TaOnull U TpaduKoB, JAeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJla, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJKUBAIOIIAs CHJa, JeHcTByromas  Ha
HNOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUHU: TIpHU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpee;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMaIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXKET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33aJaHUl HAyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAIbI,
pecypcbl ceTu MIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JeNaTh KpaTKue COOOLIeHHsI O pe3ysbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

WCTIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACBHIIMIEHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsijl, HIEKTPUIECKOE MOJIe, MPOBOIHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
pasznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIvlonepenaua,
TEIJIOBOEC PABHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICUCTBUE MAarHUTOB, JECUCTBUE
MarHuTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
[0 ONHUCAHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (DU3UYSCKUX SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B IMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, u3nydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUSI B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOICOB, POJb MAarHUTHOIO MOJS JUIs JKU3HM Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MMPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(du3nyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHUsl, YJelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKHUU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIICHUE IPOBOJHUKA,
yAENbHOE  CONPOTUBIEHUME  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBATh
(bu3nYeCKuil CMBICT HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1715l yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs JHEPruu, IIpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOrHuecKux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemarb pacy€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIn3a
YCHOBUSL 33/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOuMble Al €€ pelIeHUs, NPOBOAUTH PACUETHI UM CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOIO0B, HCIOJIb3ys OMHCAHUE MCCIIEJOBAaHUS, BbIACIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEN0BAHMA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tel (KaMWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU IpPOLEcca OCTHIBAHUS U
HarpeBaHWs TpPH U3IYYEHUH OT IBETa MU3Iydaromiel (MOrJIONIAr0IIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TOCTOSIHHBIX MAarHWTOB, JCHCTBUSA
MAarHuTHOTO TMOJII HAa MNPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IPOBEPsIEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CWJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPAaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
Ipyrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHONO M NApaJUIEIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenysl MNpPeIoKEeHHOMY IUIaHy, (PUKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIET0BAHMS;

IPOBOJUTh KOCBEHHBIE HU3MEPEHHUs (PU3MUECKUX BENMYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATH H3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, H
BBIUHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
0o00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI  JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOnucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIEC AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenel ¢ MociaeA0BaTeIbHBIM U MAapajuIeIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU JUIs oOecrieueHurs 0e30MacHOCTH NP OOpallleHuH ¢ NpubdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMAIMK  (QU3NYECKOrO0 COACpKAHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEIOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO  COJAEpKAaHMs, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTEepHET, BiIaeTh Npu€éMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOILEHUS,
o006mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE MMyOJIMYHO NPEICTABIATh PE3YIbTAaTh
IIPOEKTHOM WJIM HUCCIEAOBATEIbCKOU NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CICIUTH 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3peniarb KOH(IUKTHL.

K koniry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, JehopMarius
(ympyrasi, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PAaBHOBECUE, MEXAHMYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1abHO30PKOCTb,
CHEKTPhl UCIYCKAHUs W TMOTJOIIEHUs, alib(a, OeTa- U raMmma-u3aydeHus,
M30TOIIBI, IIEPHAS] SDHEPTETHKA;

paznuuath SBJIEHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE BWXEHHE, CBOOOIHOE
NajieHUue TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peakTUBHOE ABI)KEHHE, KojeOaTelbHOEe IBMKEHME (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUEe OeJIoro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAIbHBIX LIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SBICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (pu3ndyeckue SBICHUS B IMPHUPOJIE:
MPWIUBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJAE, OMOJIOTMYECKOe JEHCTBHUE BHUJIUMOTO,
yabTPadrOIECTOBOTO U PEHTTCHOBCKOIO M3JIYyYEHHM, €CTECTBEHHbBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHHE
MPUPOJHBIX MHUHEPAIOB, [JIEUCTBUE PAJAMOAKTUBHBIX U3IYyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUIM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBHDKEHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHMS, CUa YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJEHMs, BEC Tela, HUMIYJIbC Teja, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs JHEPrus Teda,
MOJHSTOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAasg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHUS CPEbl), IPU OMUCAaHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEIUYMH,
0003HAaYeHUsI U EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHMS,
INPUHIUI CYNEPIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsJ0BOr0 U MacCOBOTO YHCEI



IpU SJCPHBIX PEAKIUIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YUCIE U B
KOHTEKCTE CHUTYyallii MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JTIOTHUYECKUX
1aroB ¢ OMopod Ha 2—3 M3yYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jaud 3allUChIBaTh KpPaTKOE
YCIIOBHE, BBISBISTH HEIOCTAMOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckon
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOIO0B, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEIINOJIOKEHUE, OICHUBATh MPABHIBHOCTH IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUSA, JIelaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

OPOBOJAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryU, 3aBUCUMOCTH Mepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OAHUH, NPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHne Oeyoro CBeTa B CIEKTpP, U3YYECHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHHEe U3MepAeMON BeNIHYMHBI ((POKYCHOE pACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOrO Mprbdopa);

MPOBOJUTh MCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJI€OaHMM MaTeMaTHMYeCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBeTa OT yrIjla MaJeHUs W yria MpesioMJIeHHUs OT yIJia



NajJieHus): IUIAaHUPOBATh HUCCIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BETWYUH B BHUAEC TaOJIUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWM MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWwia CcOOMparIie JMH3bL, PaJAUMOAKTUBHBIA  (QOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeAYs MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
0o00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3WYECKUX SBICHUW HM  HEOOXOAuMBbIe (Pu3MUecKue
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl MJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM sl obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMM Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3alaHUi HAYUYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOrO  COJAEP)KAHMS, CIPABOYHBIE MaTEpHAIbI,
pecypcesl cetu MHTepHeT, Bi1afieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHMKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro paszjena (U3MKd U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPYIKAKOIIEro Mupa
LIJT Releon, HOyTOYK,
1.1 dwusnka - Hayka 0 IPUPOJIC 2 oubmmoteka [JOK
https://m.edsoo.ru/7f416194
LJI Releon, HOyTOYK,
1.2 duznyecKre BeITUYNHbI 2 1 oubmmotexa [JOK
https://m.edsoo.ru/7f416194
LJI Releon, HOYTOYK,
1.3 EcTecTBeHHOHAYYHBIN METO/1 MO3HAHUS 2 1 oubmmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavajibHbIE CBeICeHUS 0 CTPOEHMHU BelleCcTBA
LIJT Releon, HOyTOYK,
2.1 CtpoeHue BelecTBa 1 o6ubnmnoreka [IOK
https://m.edsoo.ru/7f416194
JIBuKeHHE U B3aMMOJICHCTBHE YaCTHII LUT Releon, noyr6yx,
2.2 elleCTRa 2 1 oubmmotexa [JOK
m https://m.edsoo.ru/7f416194
LJI Releon, HOYTOYK,
23 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 6ubmmoreka LJOK

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

Hroro no pazneny

Pa3znen 3. /IBukeHue U B3aUMOAeHCTBHE TeJl

LJI Releon, HOyTOYK,

3.1 MexaHndeckoe JBH)KCHUE 3 oubmmorexa [JOK
https://m.edsoo.ru/7f416194
LJI Releon, HOyTOYK,
3.2 Wuepnusi, macca, TNIOTHOCTh 4 ouomoreka [JOK
https://m.edsoo.ru/7f416194
LJT Releon, HOyTOYK,
33 Cuna. Bunsr cun 14 oubnuoteka [JOK
https://m.edsoo0.1ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
Hasnenue. [lepenaya naBneHus: TBEPABIMU LUT Releon, royroyx,
41 TeJIaMH, )KHJIKOCTSIMH U Ta3aMH 3 Oubmmorexa OK
» AU https://m.edsoo.ru/7f416194
LJI Releon, HOyTOYK,
4.2 JlaBnenue KuaKoCcTH 5 oubmoreka [JOK
https://m.edsoo.ru/7f416194
LJT Releon, HOyTOYK,
4.3 AtmocdepHoe naBieHue 6 oubnuotexa [JOK
https://m.edsoo0.1ru/7f416194
. " LJI Releon, HoyTOYK,
JlelicTBUE KUJKOCTH U Ta3a HA MOTPYyKEHHOE
4.4 & HIX TeI10 7 oubmmotexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pasneny 21



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

Paszgea 5. Padora u MOIIHOCTH. JHEPrus

LJI Releon, HOyTOYK,

5.1 Pa6ora u MomHOCTH 3 1 ouommoreka [{JOK
https://m.edsoo.ru/7f416194
LIJT Releon, HOyTOYK,
5.2 [IpocThie MexaHU3MBbI 5 1 oubmmotexa [JOK
https://m.edsoo.ru/7f416194
LIJT Releon, HOyTOYK,
53 Mexanuueckas 3Heprus 4 1 o6ubnmnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
[ToBTOpEHUE 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB H TeM uu¢poBbIe
Ne i/m P Konrpouabnsblie | IlpakTuyeckne (g )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TersioBble IBJICHUSA
LIJT Releon, HoyTOYK,
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 6ubanoreka [IOK
https://m.edsoo.ru/7f4181ce
LIJT Releon, HOyTOYK,
1.2 TennoBsie MpoLIECCH 21 1 5 6ubmnorexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. diiekTpryeckre U MArHUTHbIE SIBJICHUS
DNEeKTPUYECKHE 3apsiIbl. 3apsHKEHHBIC Tela LUT Releon, noyToyx,
2.1 U MX B3aUMOJENCTBIE ! ! Oubmmorexa OK
s https://m.edsoo.ru/7f4181ce
LIJT Releon, HoyTOYK,
2.2 [ToCTOSTHHBIN PIMEKTPUICCKUN TOK 20 2 7 oubmmotexa [JOK
https://m.edsoo.ru/7f4181ce
LIJT Releon, HOyTOYK,
2.3 MarHuTHbBIE SIBJICHUS 6 1 1.5 ouommoreka [JOK
https://m.edsoo.ru/7f4181ce
LJT Releon, HOyTOYK,
24 DNEeKTpOMarHuTHas MHAYKLIHS 4 6ubnuoreka [JOK
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
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

37

IToBTOpeHune

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB H TeM uu¢poBbIe
Ne i/m P Konrpouabnsblie | IlpakTuyeckne (g )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannuyeckue siBJeHUSA
Rel
MexaHH4ecKoe IBMKEHUE U CIIOCOOBI €r0 LJT Releon, HoyTOyx,
1.1 S 10 1 ouonnoreka [JOK
https://m.edsoo.ru/7f41a4a6
LIJT Releon, HOyTOYK,
1.2 BzaumopeiictBue Ten 20 1 3 ouommoreka [JOK
https://m.edsoo.ru/7f41a4a6
LJT Releon, HoyTOYK,
1.3 3aKOHBI COXpaHEHUS 10 3 6ubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannuyecKue KoJ1e0aHUS U BOJTHBI
LIJT Releon, HoyTOYK,
2.1 MexaHndeckre KoJeOaHus 7 3 ouommoreka [IOK
https://m.edsoo.ru/7f41a4a6
LIJT Releon, HOyTOYK,
2.2 MexaHuyeckue BOJIHBL. 3BYK 8 1 3 oubmmoteka [{OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMAarHUTHbIE BOJIHbI
3.1 DIIEKTPOMATrHUTHOE TI0JIE U 6 2 L1JT Releon, HOyTOYK,



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

QJICKTPOMAroHMTHBIC BOJIHbBI

onommoteka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 6
Pa3nen 4. CBeToBbIC IBJICHUSA
LJT Releon, HOyTOYK,
4.1 3aKOHBI pacCIPOCTPAaHEHUs CBETa 6 6ubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6
LJI Releon, HOyTOYK,
4.2 JIuH3BI ¥ oNITUYECKHE MPUOOPHI 6 oubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6
LIJT Releon, HoyTOYK,
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 6ubanoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen S. KBanToBbIe sIBJICHUSA
LJI Releon, HOyTOYK,
5.1 Hcnyckanue 1 MorjaoueHue cBeTa aroMoM 4 6ubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6
LJI Releon, HOyTOYK,
5.2 CtpoeHue aTOMHOTrO sijipa 6 6ubanorexa [IOK
https://m.edsoo.ru/7f41a4a6
LIJT Releon, HoyTOYK,
53 SnepHble peakun 7 6ubamnoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTopuTeIbHO-0000111a101MIT MOLYJIb



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

[ToBTOpEeHME M 000OIIEHNE CONCPIKAHUS

LIJT Releon, HOyTOYK,

6.1 Kypca ¢usnku 3a 7-9 kimacc ? 2 Guommorexa [IOK
M https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

®usnka — HayKa O IpUPOJE.
SIBnenus npupoasl. Gusndeckue
SABJICHUS

MCXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKNEC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUS

dusnueckue BETUYNHBI U UX
U3MepeHue

Ypok-uccienosanue "M3mepenue
TEMIIepaTyphl IPH TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JATIHKA
Temneparypol”

Kak ¢u3uka u apyrue ecTeCTBeHHBIC
HAyK{ U3Y4aloT MPUPOJTY.
EcrecTBeHHOHAaY4YHBIN METO
no3HaHus. Onrcanue GU3nYecKux
SIBIICHHI C IOMOIILIO MOACICH

LIJT Releon, HOyTOYK,
ouomoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIposepka
THUITOTE3bI: JAJIbHOCTH monéra [rapuka,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
0ombI1Ie, yeM 0OJIbIIe BhICOTA MycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. OMbITHI,

LJI Releon, HOyTOYK,

7 JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE oubmnoreka [IOK
BEIIICCTBA https://m.edsoo.ru/ff09fe0a
LT Releon, HoyTOYK,
8 JIB>KeHHEe YacTHI] BEIIECTBA oubmmotexa [JOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienopanue «OMbITHI IO
9 HAOJI0JICHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
B3aumocBs3p Mexy cBOWCTBaMHU
BELIECTB B PA3HBIX arperaTHbIX
P P LJI Releon, HOyTOYK,
COCTOSIHUSIX U UX
H ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM Oubmmorexa LIOK
yp P T https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHnueckoe IBUKEHHE. LJT Releon, HOyTOYK,
12 PaBHOMepHOE U HEpaBHOMEPHOE o6ubmnoreka [JOK
JIBHOKCHUE https://m.edsoo.ru/ff0a05c6
LJI Releon, HOyTOYK,
13 Ckopoctb. Ennnniiel ckopoctu 6ubmmoreka [JOK
https://m.edsoo.ru/ff0a079¢
LJI Releon, HOyTOYK,
14 Pacuet nyTu u BpeMeHU BUKEHUS o6ubmmoreka [JOK
https://m.edsoo.ru/ff0a0ae4
Wnepuus. 3aK0H HHEPLMH. LJI Releon, HOyTOYK,
15 B3aunMozpeiicTBre Ten Kak MpuInHa oubmmoreka [JOK

N3MCHCHUA CKOPOCTH ABUIKCHUS TCJI

https://m.edsoo.ru/ff0a0c10



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

IInotHOCTE BemiecTBa. PacueT Macchl

LIJT Releon, HOyTOYK,

16 1 00bEMa TeJa [0 €ro0 INIOTHOCTHU Guommorexa [IOK
https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeaeeHue
IJIOTHOCTH TBEPAOTO TEJIa
JI Releon, HOyTO
Pemenue 3amay o reme "IlimoTHOCTH 1 » HOYTOYK,
18 seecTra” 6ubinoreka [IOK
m https://m.edsoo.ru/ff0al23c
Cuta KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Tei1. Cuia
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmanu) Ipy>KUHBI OT
MIPHIIOKEHHOMN CHITBI
21 SBneune taroreHus. Cuiia TIKECTH
CBs13b MEXly CUJION TSKECTH U LJI Releon, HOyTOYK,
22 Maccol tena. Bec Tena. Pemenne ouomoreka [JOK
3aga4 no reMe "Cuia Tsoxectu" https://m.edsoo.ru/ff0al778
LJI Releon, HOyTOYK,
Cuia TSDKECTH Ha APYTHX IJIaHeTaxX.
23 Dusnyeckie xapakKTepUCTUKU IUIAHET Oubmmotexa HOK
P p https://m.edsoo.ru/ff0al502
LJI Releon, HOyTOYK,
24 N3smepenne cun. JJuaamomerp ouommorexa [JOK
https://m.edsoo.ru/ff0al8cc
LJT Releon, HoyTOYK,
25 Bec Tena. Hesecomocth oubmmoteka [JOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee

Crnoxenue JABYX CHJI, HAIIPaBJICHHBIX

LJI Releon, HOyTOYK,

26 10 OJTHOM MPSIMOM. oubmnoreka [IOK
PaBHOpelcTBYIOIIIASA CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amag 1o Teme
"PaBHonelicTByrOMmast crui'

LJI Releon, HOyTOYK,
TpeHue CKOJIBKEHUS U TPEHUE TTOKOSI.
28 Tpenune B ipupoae ¥ TEXHUKE Oubmuotera [IOK
p pup https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue
3aBHCUMOCTH CHUJIbI TPEHUS LJI Releon, HOyTOYK,

29 CKOJIBKEHUS OT CHJIBI JaBJICHUSA U ouomorexa [JOK
XapakTepa COMpUKACAIOIMXCS https://m.edsoo.ru/ff0alcc8
MMOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneneHne
PaBHOAECHCTBYIOIIEH CHJIIBI
Pemenue 3aga4d mo remam: «Bec

LJI Releon, HOyTOYK,
Tenay, «['papudeckoe n3odpaxxeHue
3 cumy, «Cuibly, «PaBHOOEHCTBYIOMIAS Oubmorexa [IOK
’ ’ y https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas paboTa mo remam:
«MexaHndeckoe JBMKEHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300pakeHne CUD,
«CuabDy
JI Releon, HOYTOYK
Jasnenne. CriocoObl yMEHBIIICHUS U 1 » HOYTOYT,

33 BEJIMUECHHUS TABICHUS Oubmuorexa [IOK
y https://m.edsoo.ru/ff0a20a6

34 JlaBnenue rasa. 3aBUCUMOCTh L1JI Releon, HOyTOYK,



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

JIaBJICHHMS Ta3a OoT 00bEMa,
TEMIIEPATYPhI

ouommoreka [{OK
https://m.edsoo.ru/ff0a2376

Ilepenaya naBieHust TBEPABIMU

LJT Releon, HOyTOYK,

35 TeJIaMH, JXUIKOCTSIMM U Ta3aMH. 3aKOH ouomoreka [JOK
[Tackansa https://m.edsoo.ru/ff0a25b0
JlaBiieHME B )KHUJIKOCTH U Ta3e, LT Releon, Hoyr6yx,

36 BBI3BAHHOC JICHCTBUEM CHIIBI TSIKECTH Oubmorexa OK

A https://m.edsoo.ru/ff0a2718
Rel
Pemenue 3amau o teMe «JlaBieHue B LT Releon, HoyTOyx,
37 AKUAKOCTH U rase. 3akoH [lackamnsy» Gubmorexa LIOK
g ’ https://m.edsoo.ru/ff0a2826
LIJT Releon, HOyTOYK,
38 Coo0mmarommecst Cocyapl oubmmoteka [JOK
https://m.edsoo.ru/ff0a2970
LIJT Releon, HoyTOYK,

39 I'mapaBnnyeckuii npecc 6ubnuoreka [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopiiHeBoi
SKUAKOCTHBIM HAcOC
AtMmocdepa 3emnu. [Ipuannbl
CyILIECTBOBaHUS BO3YIIHON LIJT Releon, HOyTOYK,

41 0007109kH 3eMJIH. 3aBUCUMOCTD oubmmotexa [JOK
aTMOC(EPHOTO AaBJIECHUS OT BHICOTHI https://m.edsoo.ru/ff0a2b5a
HaJl YPOBHEM MOpsI

LIJT Releon, HOyTOYK,

42 Bec Boznyxa. ATMocdepHoe 1aBieHue 6ubsnmoreka [JOK

https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocepHOro naBiaeHUsI. LIJT Releon, HOyTOYK,



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376

OmnswitT Toppuuennu

ouommoreka [IOK
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTBH aTMOC(HEPHOTO

LJT Releon, HoyTOYyK,

44 JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM oubmmotexa [JOK

Mopst https://m.edsoo.ru/ff0a2fc4
JI Rel 0
bapometp-anepoua. AtmocdepHoe LI Releon, noyroyr,

e aBJICHHE HA Pa3IMYHBIX BHICOTAX Gubmorexa LOK
A p https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3anay no teme
"AtMmochepHoe naBieHue"

JleiicTBHEe KUAKOCTH U Ta3a Ha LJI Releon, HOyTOYK,

47 MOTPY>KEHHOE B HUX TEJO. oubnmoteka [JOK
ApxumMenoBa cuia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OrnpeneneHue

PaTop pu P LJT Releon, HOyTOYK,
BBITAIKMBAIOIICH CHIIBI,

48 €HCTBYIOILIEH HA TEJIO, MOTPYKEHHOE Gubmmorexa [IOK
g Yo > 11OTPY https://m.edsoo.ru/ff0a33fc
B KHJIKOCTb)

JlabopaTopHas paboTa 1o Teme
PaTOpHai p LJT Releon, HOyTOYK,
«WccnenoBanue 3aBUCUMOCTH Beca
49 Tea B BOJAE OT 00BbEMa MOTPyKEHHOU Oubmorexa OK
g Py https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TEIIa
LJI Releon, HOyTOYK,
50 [LraBanue Ten ouomoreka [JOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyupoBaHue apeomeTpa Win

KOHCTPYUPOBAHUE JIOJIKUA U
omnpeneneHue e€ rpy30noa-EMHOCTH"



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8

Penrenue 3anaud mo remam: «IlnaBanue
cynoB. Bo3ayxomiaBanuey,

LIJT Releon, HoyTOYK,

52 «JlaBneHue TBEPBIX T, KUAKOCTEH Oubmmorexa HOK
P I https://m.edsoo.ru/ff0a3654
Y Ta30B»
LIJT Releon, HoyTOYK,
53 Mexanudeckas pabora oubmmnoteka [JOK
https://m.edsoo.ru/ff0a3f82
I1JT Releon, HOyTOYK,
54 MomHocTh. EauHALBI MOIITHOCTH oubmmotexa [JOK
https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOILIHOCTH, Pa3BUBACMOM IIpU 1
noabEME 10 JecTHUIE"
56 [IpocTeie MexaHU3MBbI. Peryar.
PaBHOBecue cuit Ha peruare
KonTponbhas pabota no teme
57 «JlaBeHmne TBEPIBIX T, JKUIKOCTEH
1 Ta3oB» / Beepoccuiickas
nmpoBepoyHasi pabota
PesepBubliil ypok. Paborta ¢ Tekctamu
n LJT Releon, HOyTOYK,
1o TeMe «JlaBiieHre TBEPABIX TEIl,
>8 JKUJKOCTEHN U Ta30B» / Beepoccuiickas Oubmorexa OK
p https://m.edsoo.ru/ff0a4fte
poBepoyHas paborta
Peruaru B TexHuKe, OBITY U TIPUPO/IE.
Y HTPHP LJI Releon, HOyTOYK,
JlaGopaTtopHnast pabota
> «HccneoBanue yCaoBHil paBHOBECHS 05 Oubmorexa OK
s y P https://m.edsoo.ru/ff0a478e
phIdaray
60 Permenune 3anad no reme «Y cnoBus LJI Releon, HOyTOYK,



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654

PaBHOBCCH:A pbIiara»

ouommoreka [IOK
https://m.edsoo.ru/ff0a48a6

KoaddurmenT none3Horo nercTBus
MexaHusma. Jlaboparopnas pabora

61 . 0.5
«M3mepenue KIIJ] HakmoHHOM
TIJIOCKOCTH
JI Releon, HoyTOYyK
Pemenue 3amgay mo teme "Pabora, 1 » HOYTOYIK,
62 somocts, KITT" o6ubnmnoreka [IOK
’ https://m.edsoo.ru/ff0a4c48
Mexannueckast SHEPrusl. LIJT Releon, HOyTOYK,
63 Kunetnueckas u nmoTeHIHAIbHAS oubmmoteka [JOK
DHEPIrUs https://m.edsoo.ru/ff0a4252
. I1JT Releon, HOyTOYK,
3aKOH COXpaHEHUsI MEXaHUYECKOM
64 S oubmorexa [JOK
P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT T10 TEME
"DKCIIEpUMEHTAIBHOE OIIPEIECTICHUE
65 M3MEHEHUs! KHHETUYECKOU U 1
MOTEHI[MATBHOM SHEPTUH MpU
CKAaTBIBAHUHM TE€Ja IO HAKJIOHHOU
I0CKOCTH"
66 KoHTponbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHsD)
. JI Releon, HoyTOYyK
PesepBHblii ypok. Pabota ¢ Tekctamu 1 » HOYTOYT,
67 o teMe "MexaHnueckoe IBKeHue" 6rbmrorexa LIOK
https://m.edsoo.ru/ff0adeebd
68 PesepBHblii ypok. Pabota ¢ Tekctamu

o teMe "Padora. MOLIHOCTE.



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6

Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jdara
Ne uudgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckue | H3YYEHH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypcbl
OCHOBHBIE TTOJIO’KEHUSI MOJIEKYJISIPHO- LIJT Releon, HOoyTOYK,
1 KMHETUYECKON TEOPUH U UX OTBITHBIC 1 oubmmoteka [JOK
MOATBEPKIACHUA https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
N JI Releon, HOYTOYK,
Monenu TBEPAOTO, )KUIKOTO U a Yoy
3 razo00pa3HOro COCTOSHUH BeIlecTBa 1 Gubmmorexa LIOK
p https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
4 ’KHJIKOTO U Ta3000pa3HOT0 COCTOSIHUM |
BelIleCTBa Ha OCHOBE TOJIOKEHU I
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu
LIJT Releon, HoyTOYK,
5 Kpucranmmueckue u amopdHbie Tena 1 oubmmotexa [JOK
https://m.edsoo.ru/ff0a5800
I1JT Releon, HOyTOYK,
CmaunBaHuE M KallWJUISIPHOCTb.
6 [ToBepXHOCTHOE HATSIKEHUE 1 Oubmorexa LOK
p https://m.edsoo.ru/ff0a5530
LJT Releon, HOyTOYK,
7 TemoBoe pacIiIMpeHNe U CXKaTHE 1 6ubmmoreka [JOK
https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TeMIIepaTypbl CO 1
CKOPOCTHIO TEIJIOBOT'O JIBUKEHUSI



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

YACTHIL

BuyTpennss sneprusi. Crioco0Obl

LJI Releon, HOyTOYK,

9 . oubnmoreka ITOK
W3MEHEHUsl BHyTPEHHEH sHepruu hitps-//m.cdsoo.r/ f0asc60
LIJT Releon, HoyTOYK,
10 Bunbr Terionepenaun 6ubanoreka [IOK
https://m.edsoo.ru/ff0a6412
Ypok-kondepenius "lIpakTudyeckoe
. JI Releon, HoyTO
HCIIOJIb30BaHUE TETIOBBIX CBOWCTB A > HOYTOYE,

11 oubmmotexa [JOK
BCILCCTE 1 MATCPHATIOB B IEILIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHns” T '

JI Releon, HoyTO
KommuectBo TEmnoTHL. Y IeabHas 1 » HOYTOYK,
12 TOIIOCMKOCTE oubmmoteka [JOK
https://m.edsoo.ru/ff0a6976
JI Rel 0
YpaBHeHUE TEIIOBOro OajaHca. LI Releon, noyroyx,

13 oubmmotexa [JOK
TemnooOMeH u TEIIIOBOE paBHOBECHE hitps:/m.cdsoo.ru/fl0a7088
JlaboparopHas paboTa
" patopHai p LJT Releon, HOyTOYK,

CCJICTOBAHHE SIBIICHUS
14 TeruooOMeHa Py CMEITMBAHUH Oubmorexa OK
o P o " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsTYel BOIBI
Pacuet konuvecTBa TEIUIOTHI,

15 HEOOXOIUMOTO ISl HATPEBaHUS Tea

Y BBIJICISIEMOTO UM TIPU OXJTKICHUH
JI Releon, HOyTOYK
JlaGopatopHas pabota "OnpezneneHue 1 > HOYTOYIG

16 . " onbmmorexa LIOK
yAETHHON TEIUIOEMKOCTH BEIECTBA hitps://m.cdsoo.ru/f0a6bb0

17 DHeprus TOIUIMBa. Y IeibHas TEIoTa LIJT Releon, HoyTOYK,



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60

CropaHus

ouommoreka [IOK
https://m.edsoo.ru/ff0a7b5a

IInaBnenne n OTBCPACBAHUC

LJT Releon, HoyTOYyK,

18 KPUCTAJUIMYECKUX Tel. Y AesIbHas oubmmotexa [JOK
TEIUI0TAa IIJIaBICHUS https://m.edsoo.ru/ff0a71d2
JI Releon, HoyTO
JlaGopaTtopHas pabota "Onpenenenue 1 > HOYTOYIG
19 €JIbHOM TEIJIOTHI IIaBJIeHU Jibaa" Oubamorexa LIOK
ya A https://m.edsoo.ru/ff0a72fe
JI Rel 0
[MapooOpazoBanue 1 KOHICHCAIIHSI. LUI Releon, noytoyx,
20 Menaerie oubmmoreka [{OK
p https://m.edsoo.ru/ff0a740¢c
Kunenue. Y nenbHas temnora
LJT Releon, HoyTOYK,
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
21 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS Gubmmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO AaBICHHS
Brnaxnocts Bo3ayxa. JlaboparopHas LIJT Releon, HOyTOYK,
22 pabota "Onpenenenue o6ubsnnoreka [JOK
OTHOCUTEJIbHOM BIaXXHOCTHU BO3/1yXa" https://m.edsoo.ru/ff0a7628
7 Pemenue 3aau Ha onpezaeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIUTIEI pabOTHI TEMIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHUs
KII TemumoBoro asurareis. LJI Releon, HOyTOYK,
25 TemnoBkle ABUTATEIN U 3aIUTa ouomoreka [JOK
OKpYXKaroIleil cpeapl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMs U IPEBPALICHUS

SHCPIrru B TCIUIOBBIX MpOoHeccax



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "TeIIoBbIe IBICHUS.

LIJT Releon, HoyTOYK,

27 W3meHeHue arperaTHbIX COCTOSIHUM Gubmorexa LIOK
" P https://m.edsoo.ru/ff0a832
BElIECTBa
KonTponbhas pabota no teme LJI Releon, HOyTOYK,
28 "TennoBble aBiieHus. M3meHenue ouomorexa [JOK
arperaTHbIX COCTOSIHUM BenecTna' https://m.edsoo.ru/ff0a86ae
29 Onektpuzarus Ten. [[Ba pona
AIIEKTPUYECKUX 3apSAI0B
Ypok-uccnenoBanue "IneKTpusanusl
30 TEeJ UHIAYKIUEN U ITpU
CONPUKOCHOBEHUH"
. LJT Releon, HOyTOYK,
B3aumoneiicTBue 3apsiKeHHBIX TEIL.
31 axon Kyviioma oubamorexa [JOK
Y https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
LJI Releon, HOyTOYK,
HanpsokeHHOCTD 371€KTpUUYECKOTO
32 noJist. [IpuHIMN cynepno3unuu Oubmorexa OK
P Y ? https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX MOJIEH
Hocurenu anexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsaa. CTpoeHue
aToMa
JI Releon, HOYTOYK,
[TpoBOIHUKY M TUAIEKTPUKU. 3aKOH a Yoy
34 COXPAaHEHHUs IEKTPUYECKOTO 3apsaa Oubmorexa OK
P P P https://m.edsoo.ru/ff0a8ef6
LJI Releon, HOyTOYK,
Pemenue 3agau Ha npuMeHEeHUE
35 ouomoreka [JOK

CBOMCTB JJIEKTPUYECKUX 3apsA0B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
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DIIEKTPUYECKUH TOK, YCIOBUS €0

LJI Releon, HOyTOYK,

36 cyuiectBoBaHusa. ICTOUHMKH oubmnoreka [IOK
3JIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
LT Releon, HoyTOYK,
37 JleicTBUA SIEKTPUYECKOTO TOKA oubmmotexa [JOK
https://m.edsoo0.ru/ff0a96b2
Vpoxk-uccnenoanue "JleiicTBre
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U JTUAJIEKTPUKU"
. JI Releon, OyK,
DneKTpUYecKuil TOK B MeTasliax, LI Releon, Hoyrbyx
39 KHUJKOCTAX U razax Gubmmorexa LOK
a https://m.edsoo0.ru/ff0a9838
40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuia Toka. JlabopatopHas pabora LJT Releon, HOyTOYK,
41 "N3mepenue u peryJInpoBaHUE CUITBI 0.5 oubmmorexa [JOK
TOoKa" https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOe HAMPSKEHHE.
LJI Releon, HOyTOYK,
Bonsr™metp. JIaboparopnas pabota
42 "MI3sMepeHune U PEryIMpOBaHUE 05 Oubmorexa OK
p " perysHp https://m.edsoo.ru/ff0a9%14
HaATIPSDKCHUS
JI Rel
ConpoTuBieHre NPOBOAHHKA. LUT Releon, roytoyx,
43 VY nenpHOE COMPOTHUBIICHHE BEIIECTBA Oubmorexa OK
A p - https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
LJI Releon, HOyTOYK,
AJIEKTPUYECKOTO COMPOTUBIICHUS
44 1 ouomorexa [JOK

MPOBOJHHKA OT €T0 JITHHBI, TUTOIIA M
MOTIEPEYHOr0 CeUeHus: U Marepuana”

https://m.edsoo.ru/ff0aa738
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3aBHCUMOCTH CHIIBI TOKA OT

LJI Releon, HOyTOYK,

45 HanpspkeHus. 3akoH Oma Juisl ydacTka oubnmoteka [JOK
nemnu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHIIbI LJI Releon, HOyTOYK,

46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT oubmmoreka [JOK
COMPOTHUBJIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpssKeHUs: Ha pe3ucTope”

47 [locnenoBarenbHOE U NapaieIbHOE
COCIMHEHMSI TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka

PATOPHATD P pv LJT Releon, HOyTOYK,
npaBujia CI0KEHUS HAMIPSKEHUHN TIpU

48 MOCJIEIOBATEILHOM COEIMHEHUU JIBYX Oubmuorexa [IOK

A " A HEY https://m.edsoo.ru/ff0aaa58
pe3UCTOpOB
JlaboparopHas pabdota "IIpoBepka
PATOPHAZ p PoBep LJT Releon, HoyTOYK,
MpaBwJIa JJIsl CUIIBI TOKA TIPH
49 napajuieJIbHOM COE€IMHEHUU Oubmuorexa [IOK
P " A https://m.edsoo.ru/ff0aadle
pEe3UCTOpPOB
Pewienue 3a1au Ha mpuMeHEHUE LIJT Releon, HOyTOYK,
50 3akoHa OMa 1l pa3InyHOTO 6ubinoreka [IOK
COE€IMHEHUSA [IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
JI Rel 0
PaboTa ¥ MOLTHOCTbB JNEKTPHUECKOTO LUT Releon, Hoyrby,
31 ToKa. 3akoH Jlxoyns-Jlenia Oubmorexa [OK
) y I https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue LIJT Releon, HOyTOYK,

52 pabOoThI U MOLUIHOCTH JIEKTPUUYECKOTO o6ubsnmoreka [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0

53 DJIEKTPUYECKHUE LEMH U TOTPEOUTEITN LIJT Releon, HOyTOYK,



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
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JJIEKTPUYECKOMN SHEPTUU B OBITY.
KopoTkoe 3aMbikanue

ouommoreka [{OK
https://m.edsoo.ru/ff0ab660

ITocTostHABIC MarduThbl, UX

54 .
B3aMMOJIeicTBHE
JI Releon, HoyTOyK
Vpok-uccienosanue "U3yuenue a > HOYTOYIG
> TOJICH MOCTOSTHHBIX MarHUTORB" Oubmorexa OK
https://m.edsoo.ru/ff0ac3d0
MarnuTtHOoe noje. MarautHoe noiie LJI Releon, HOyTOYK,

56 3eMJIM ¥ ero 3HaYCHHE JIUIS )KU3HHA Ha ouonmorexa [{OK
3emute https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHON paboTe
1o TeMe "DIIEeKTPUUECKHE 3apsIbl. LJI Releon, HOyTOYK,

57 3apspKeHHBIE Tela U UX o6ubmnorexa [JOK
B3auMoiercTBus. [locTOsTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUHN TOK"

KonrponsHas pabora o Teme
"DnexkTpuueckue 3apsabl.

LJI Releon, HOyTOYK,
3apspKeHHbIE Tela U UX

58 . . oubmmorexa [JOK
B3aumoieicTBus. [locTossHHBIN

. " . https://m.edsoo.ru/ff0abea8
anexTpuyeckuii Tok" / Becepoccuiickas
poBepoyHas pabora
PesepBHelit ypok. Pabota ¢ TekcTramu
" o LJI Releon, HOyTOYK,
1o TeMe "[1ocTosHHBIN
> anexTpuyeckuii Tok" / Beepoccuiickas Gubmmorexa [IOK
p P https://m.edsoo.ru/ff0acdc6
IIpoBepoYHas pabora
OmnbiT OpcTrena. MarHutHoe nojie I1JT Releon, HOyTOYK,
60 3JIEKTPUYECKOT0 TOKa MaruurHoe o6ubsmoreka [JOK

IMOJIC KaTYIIKHU C TOKOM

https://m.edsoo.ru/ff0ac1d2
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61

[IprMeHeHue 3JIeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"U3y4yeHue necTBUSA MAarHUTHOTO
I10JIs1 HA TPOBOJAHUK C TOKOM"

0.5

LIJT Releon, HoyTOYK,
oubmmotexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronbs3oBanue
AJICKTPOJIBUTATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUe
paboTHI BNIeKTpoABUTATENS "

LJI Releon, HOyTOYK,
ouommoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apazes. 3akoH
3JIEKTPOMArHUTHON UHIYKIIHH.
IIpaBuno Jlenna

64

Dnektporereparop. CrocoOs
IIOJIYYEHUS JIEKTPUUECKOU SHEPTHUH.
DIEeKTPOCTAHIIUHU Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUHU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUIECKHe U
MArHUTHBIE SBJICHUS"

66

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUA"

LIJT Releon, HOyTOYK,
ouommoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
no teme "TernoBbie siBIeHUS"

LJT Releon, HOyTOYK,
oubmmoteka [{OK
https://m.edsoo.ru/ff0accS5e
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68

PesepHbIii ypok. Pabora ¢ Tekctamu
o TeMe "MaraurtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

14.5




9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka KonTpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThbl
pecypchbl
| MexaHn4YeCcKOe IBIIKEHHUE. 1
MarepuanbpHasi TOUKa
JI Releon, HOyTOYK,
Cucrema orcueta. OTHOCUTEIHHOCTD 1 yToy
2 MEXaHNYECKOTO JBUIKECHUS ! Oubmorexa [TOK
A https://m.edsoo.ru/ff0ad474
. LIJT Releon, HOyTOYK,
PaBHOMeEpHOE nIpsiMONIUHEHOE
3 . 1 oubmmoteka [JOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIUHENHOE
4 nBukeHue. CpeHsiss U MTHOBEHHas 1
CKOPOCTb
. LJI Releon, HOyTOYK,
[IpsiMonuHeltHOE paBHOYCKOPEHHOE
> BIDKCHHE. Y CKOPEHHE ! Oubmmorexa HOK
A ’ p https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JIaGoparopHas pabora "Omnpeaenenue
CKO peHI/IE Tenaf) pu ’ LT Releon, noyroyx,
/ yaBch:)) CKO eHHOMp BHKCHHUU I10 ! ! Oubmmorexa HOK
p y vp A " https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IIJIOCKOCTH
8 CBobOonnoe nagenue tea. OmnbIThl 1



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

I'annnes

PaBHOMEpHOE ABUXKEHUE 11O
okpyHocTH. [lepnon u yacrora

LJT Releon, HOYTOYK,

? oOpamenus. JInnelinas u yriosas Gubmnorexa LOK
pait ' M https://m.edsoo.ru/ff0ac176
CKOPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
[lepBerit 3akon HeroToHa. Bektop LUT Releon, royr6yr,
11 R ouomoreka [JOK
https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. LUT Releon, royr6yr,
12 PaBHozelicTByIOmAs cuia Oubmmotera [IOK
a yrotm https://m.edsoo.ru/ff0ac72a
Rel
Tperuii 3akoH HproToHa. LIT Releon, Hoytbyr,
13 P — ouommoreka [IOK
yrep H https://m.edsoo.ru/ff0ac982
Pemenue 3a1au Ha mpuMeHEHNE LI Releon, HoyTOyK,
14 saxoron HEroTomHa ouommoreka [{OK
https://m.edsoo.ru/ff0aeb6e
LIJT Releon, HOyTOYK,
15 Cuna ynpyroctu. 3akoH ['yka 6ubsmorexa [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuia
YOPYTOCTH
JlaGopartopHas pabota «OnpeneneHne LUT Releon, royr6yr,
17 ’KECTKOCTH TPy KUHED) Oubmorexa [OK
Py https://m.edsoo.ru/ff0ace28
13 Cina Tperus LJI Releon, HOYTOYK,

oubmmoteka [JOK



https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0af738

Pemenne 3agaud mo reme «Criia

LJI Releon, HOyTOYK,

19 . oubmmotexa [JOK
P https://m.edsoo.ru/ff0afa26
JI Rel 0
JlaGopartopHas pabota "OnpezneneHue LU Releon, noyroyx,
20 K03(ppuLmeHTa TpeHus CKOIbXKeHHs" Oubmmorexa [IOK
i p https://m.edsoo.ru/ff0af8be
Pewenue 3ampau o reme "3akoHbI LIJT Releon, HOyTOYK,

21 Herorona. Cuna ynpyroctu. Cuna 6ubnuoreka [IOK
TpeHus" https://m.edsoo.ru/ff0atb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO LJI Releon, HOyTOYK,

22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO oubnmoteka [JOK
MajgeHus https://m.edsoo.ru/ff0at044
Ypok-koupepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuku"

Pemenue 3anay no teme "Cuna LIJI Releon, HOyTOYK,
24 TSDKECTH U 3aKOH BCEMUPHOI'O oubmmoreka [JOK
TATOTCHHS " https://m.edsoo.ru/ff0af5f8
Rel
[TepBas KocMHuUecKast CKOPOCTb. LIT Releon, Hoytbyr,
25 HesecomocTs u mieperpy3ku Oubmotera [IOK
perpy https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIBHOW TOUKHU.
AGCOIIOTHO TBEPAOE TEIO. LJI Releon, HOyTOYK,

26 PaBHOBecue TBEpHOTO TENA C oubmmoreka [JOK
3aKpEIIEHHON OChIO BPAILICHMUSI. https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LleHTp TsbkecTn

27 PaBHOBecue maTepuanbHON TOUYKH.
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AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHONW OCBIO BpaIlCHUSI.
MowmenT cuibl. LlenTp Tsxectu

Penrenue 3amad mo teme "MoOMEHT

LJI Releon, HoyTOYK,

28 cuibl. LlenTp Tsoxectn" Oubmmorexa HOK
’ p https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO LJT Releon, HOYTOYK,

29 Teme "MexaHnuecKkoe IBHKCHHUE. ouommoreka [JOK
BzaunmonelictBue Ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme LJI Releon, HOyTOYK,

30 "MexaHn4ecKoe ABUKCHUE. oubmmoreka [JOK
Bzanmonelictue Ten" https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnyibsc cuiibl. 3aKoH LIJI Releon, HOyTOYK,

31 COXPAaHEHHUS UMITyJIbca. YTIPYroe u 6ubimorexa LIOK
HEYIPYTO€ B3aUMOJICHCTBHE https://m.edsoo.ru/ff0b07fa
Pemenwue 3amaq mo Teme "3akoH LU Releon, roytoyx,

32 COXpaHEHUs UMITyJIbca" Oubmorexa IOK

P y https://m.edsoo.ru/f0b096¢

1 Ypok-koHpepenus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

LIJI Releon, HOyTOYK,

34 Mexanuyeckasi paboTa U MOIITHOCTb oubmmoreka [JOK

https://m.edsoo.ru/ff0b0a84
Rel
PaboTta CHIIBI TSIKECTH, CHITBI LT Releon, noyroyx,

35 IPYTOCTH U CUJIBI TPEHUS Oubmorexa LIOK
yipy P https://m.edso0.ru/ff0bO0dbS

36 JIaGoparopHas pabora «OmnpeencHmue
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paboThI CUJIBI TPEHUS MIPU
PaBHOMEPHOM JIBYKEHUH TeJja 110
TOPU30HTAJILHOM MOBEPXHOCTH»

CBs13b 3HEpPTUH U PaOOTHI.

37
[ToTrenumanpHas sHEPTU
Kunernueckas sueprusi. Teopema o LUT Releon, noyr6yr,
38 KUHETUYECKON SHEPTUH Oubmorexa IOK
P https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
Rel
JlabopaTtopHas pabora «3yuenue LUT Releon, Hoyrbyr,
40 3aKOHA COXPAHCHHS SHEPTHUI) Oubmorexa IOK
P P https://m.edsoo.ru/ffOb12fe
Rel
KonebaTenbHOE TBH)KEHUE B €T0 LIT Releon, Hoytbyr,
41 X ADAKTCOHCTIKI ouomoreka [{JOK
P p https://m.edsoo.ru/ff0b1858
3aryxaromye KojacoaHus. LI Releon, HoyTOyK,
42 BrinyxneHnsie konebanus. Pesonanc Oubmmorera [IOK
YA ' https://m.edso0.ru/ff0b20f0
43 MaremaTuyecKui U NPy KUHHBINA
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh LJT Releon, HOYTOYK,
44 nepuoJia KojaeOaHuil OT KECTKOCTH oudnnoreka [JOK
NPYKUHBI U MAcChl Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpanienue 3uepruu npu
MEXaHWYECKUX KOJICOAHUIX
46 JlabopaTtopHas pabota «OnpeaeneHue LJT Releon, HOYTOYK,

YaCTOTHI U IEPHOJIA KOJICOAHUI

oubmoreka [JOK
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IIPY>XUHHOI'O MasgTHHUKa»

https://m.edsoo.ru/ff0blaec

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHHit

LJT Releon, HOYTOYK,

47 rpy3a, HOJBEIIEHHOTO K HUTH, OT Oubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
Mexannueckue BosiHbl. CBOWCTBa LIJI Releon, HOyTOYK,

48 MexaHu4ecKux BOJIH. [IpononabHbIe 1 o6ubnmnoteka [IOK
TIOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
VYpoxk-koHpepenuus "MexaHnueckue

49 BOJIHBI B TBEPJIOM TeEJIE.

CelicMnueckue BOJIHBI"

50 3Byk. PacnipocTpaneHue u oTpaxeHue
3ByKa
Ypok-uccnenosanue "Habmronenue

51 3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOTh!"

5) I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

AKyCTHUYECKHUI PE30HAHC
VYpok-koHpepeHmus "YnpTpa3Byk u LUT Releon, royr6yr,
33 uHpa3ByK B IpUPOJIEC U TEXHUKE" bubmorexa [IOK
https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTeE MO LJI Releon, HOYTOYK,

54 TeMe "3aKOHBI COXPAHEHUS. oubmmoreka [JOK
MexaHuueckue kone6aHus U BOJIHbI" https://m.edsoo.ru/ff0b25f0
KonTponbhas pabota no teme

55 "3aKoHbI COXpaHeHusl. MexaHu4ecKue
Kosie0aHusl ¥ BOJIHBI"

56 DNEeKTPOMAarHuTHOE MOJIE. LIJI Releon, HOyTOYK,



https://m.edsoo.ru/ff0b25f0
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:‘)HGKTpOMaFHI/ITHHe BOJIHBI

ouomoreka [{IOK
https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenuus "kana
P dep LIJI Releon, HOyTOYK,
AJICKTPOMATrHUTHBIX BOJIH.
>8 Hcnonp3oBaHue 3J1€KTPOMarHUTHBIX bubmorexa [IOK
. p " https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI1 CBSI3U
VYpok-uccnenoanue "U3yuenue LJI Releon, HOyTOYK,

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C oubmmoreka [JOK
HOMOIIbI0 MOOMIIBHOTO TesedoHa" https://m.edsoo.ru/ff0b2c6e
Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U AJIMHBI AIEKTPOMarHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa. LIJT Releon, HOyTOYK,

61 Ckopoctb cBeTa. BonHoBbIE CBOICTBA o6ubsmoreka [IOK
CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceera. [IpsmonuneitHoe LIJT Releon, HOyTOYK,

62 pacrnpocTpaHEHHE CBETA. 3aTMEHUS oubsmoreka [IOK
Connua u JlyHsl https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUsI CBETA. 3epKaJia. LIJT Releon, HOyTOYK,

63 Pemenue 3aga4 Ha npyUMEHEHUE oubmuotexa [JOK
3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4

JI Releon, HOYTOYK,
[Ipenomnenue cera. 3aKkoH a Yoy
o4 IPETOMIICHUS CBETa Oubmorexa LIOK
P https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEeHHEE OTpaKeHHE CBETA. LJI Releon, HoyTOYK,
65 Hcnonb3oBaHKe NOJIHOTO BHYTPEHHETO oubmmotexa [JOK

OTPaXXCHHUA B OIITUYICCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5¢



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
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JlabGopaTtopHas pabora "HccnenoBanue
3aBUCUMOCTH yTJIa MPETOMIICHHUS

66
CBETOBOTI'O JIy4a OT yIJIa MaJeHHsl Ha
rpanute "Bo3gyx-crexio""
VYpok-koupepennus "Mcnonp3zoBanue
67 IIOJIHOI'O BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3b"
LJI Releon, HOyTOYK,
68 Jlunzel. OnTHYECKast CUJIa JIMH3BI oubmoreka [JOK
https://m.edsoo.ru/ff0b3{2c
LJT Releon, HOyTOYK,
69 [TocTpoenue n300pakeHil B JIMH3AX oubmmoteka [JOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas pabota "Onpenenenue LIJT Releon, HOyTOYK,
70 (OKYCHOTO pacCTOSIHUS U ONITHYECKOM oubmmotexa [JOK
CHJIBI COOMPAFOIICH JTNH3BI" https://m.edsoo.ru/ff0b4206
JI Rel 0
Ypok-koHpepenius "OnTuiyeckue LT Releon, royroy,
& JMH30BBIEe TPUOOPHI" Oubmorexa LIOK
pHoop https://m.edsoo.ru/ff0c0a7e
LIJT Releon, HOyTOYK,
72 I'na3 xak ontuueckas cucrema. 3peHue o6ubmmnoreka [IOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenius "lepexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceeta B CIIEKTP. 1T Rel 5
OmnsiTel HetoToHa. CrioxeHue LUI Releon, HoyrOy,
74 oubmmotexa [JOK

CIICKTpPAJIbHBIX IIBETOB. [[chepcml
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0b4206
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JlabopaTtopHnas pa6ota "ONBITHI 11O
pa3oKeHUIo OeJI0ro CBeTa B CIIEKTP U

LJI Releon, HOyTOYK,

75 BOCITPHUSATHIO IIBETA MPEIMETOB TIPH UX oubmoreka [[OK
HaOJIFOICHUH Yepe3 IBETOBBIC https://m.edsoo.ru/ff0cOe2a
buabTpH"

VYpok-nipaktukym "BoiaHoBbIE

76 CBOMCTBA CBETA: TUCIEPCHS,

uHTepdepeHIus u audpaxmnus”
LIJI Releon, HOyTOYK,
OmnbiTel Pesepdopaa u nnanerapHas
77 N aTOMI;‘I’ pA P Gu6mioTexa LIOK
A https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma bopa
Hcenyckanue v oOrIoneHue cBera LIJI Releon, HOyTOYK,

79 aromoM. KBauTbl. JInneiuareie oudmmoreka [JOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

LJI Releon, HOYTOYK,
VYpok-npaktukym "Habmogenue
80 leeKT (E)B ncn }(/:KaHI/m" " Oubmmotera [IOK
p Y https://m.edsoo.ru/ff0c1550
LJI Releon, HOyTOYK,
81 PagmoaxkTuBHOCTE U €€ BUIBI oudanoreka [JOK
https://m.edsoo.ru/ff0c1672
Rel
Crpoenue atomHoOro sjapa. Hyknonnas LUT Releon, royroyx,
82 MOTGIE oubmmotexa [JOK
A https://m.edsoo.ru/ff0c18ac
LIJT Releon, HOyTOYK,
PanuoaktuBHBIE TpEBpaLICHUSI.

83 M30TOMEL oubmmoteka [JOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau no teme: LIJT Releon, HOyTOYK,



https://m.edsoo.ru/ff0c1a14
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"PagmoakTuBHBIE TTpeBpallieHus"

ouomoreka [{IOK
https://m.edsoo.ru/ff0c1b4a

85 [lepuon nomypacmnana
Ypok-koupepennus "PagnoakTuBHbIC LJI Releon, HOYTOYK,
86 W3ITyYCHHS B IPUPOJIC, METUIIUHE, oudmnoreka [JOK
TeXHHKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI LJI Releon, HOyTOYK,
87 COXpaHEHHs 3apsIIOBOTO U MacCOBOTO oubnmoreka [IOK
YHCEN https://m.edsoo.ru/ff0c1c58
JI Releon, HOYTOYK,
DHeprus cBA3M aTOMHBIX siiep. CBs3b 1 Ty
88 MACCEL 1 SHEDIYI oudmuoreka [JOK
p https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau mo reme "SnepHeie
peakmuun"
LJI Releon, HOyTOYK,
Peakiuu cuHTe3a U NEeneHUS SAED.
20 Wctounukn saeprum CotHa U 38631 Oubmmotexa HOK
P https://m.edsoo.ru/ff0c1e88
VYpok-koudepenuus "AnepHas
91 sHepreTuka. JlencTus
PaauOaKTUBHBIX U3TyUYCHUN HA KUBBIE
OpraHu3Mbl"
[ToaroroBka K KOHTPOJILHOU paboTE MO
" P P LIJI Releon, HOyTOYK,
Teme "DIIeKTPOMarHUTHOE TOJIE.
92 DNeKTPOMarHUTHbIC BOJTHBI Oubmorexa OK
P . ' https://m.edsoo.ru/ff0c223e
KBanTOBBIC SIBICHUS
KonrponsHas pabora o Teme
93 "DIIEKTPOMArHUTHOE TOJIE.

9HGKTpOMaFHI/ITHbI€ BOJIHBI.



https://m.edsoo.ru/ff0c223e
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KBauToBrie sBieHus"

[ToBTOpenue, o6o0IICHNE.

LJI Releon, HOYTOYK,

94 JlaboparopHbie pabOTHI IO KYypCy oubnmoteka [JOK
"B3zaumonencreue Tea" https://m.edsoo.ru/ff0c245a
[ToBTopenue, o6o0menue. Perenne LJI Releon, HOyTOYK,

95 pacyeTHBIX U Ka4YECTBEHHBIX 3aja4 110 o6ubnmnoreka [JOK
teme "TeruoBbie mporecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0606meHue. Pemenue LIJT Releon, HOYTOYK,

96 pacyeTHBIX U KaYECTBEHHBIX 3a7a4 110 o6ubsmoreka [IOK
teme "KIIJ] TermnoBbIx ABHraTeaci" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0606meHue. Pemenue LJI Releon, HOyTOYK,

97 pPacYeTHBIX M KAYECTBEHHBIX 3aa4 10 oubsmoreka [JOK
teme "KIIJ] anekrpoycTtaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpEeHME, 060OIICHHE. LJT Releon, HOYTOYK,

98 JlaGopaTopHbIie pabOTHI 11O KypCy oubnuotexa [JOK
"CBeToBBIC sIBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 06061menue. Padora ¢ LJI Releon, HOyTOYK,

99 TEKCTaMH 110 TeMe ""3aKOHBI oudmnoreka [JOK
COXpaHEHUs B ME€XaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTopenue, 0606menue. Pabora ¢ LJI Releon, HOyTOYK,

100 tekcTaMu o TeMe "Konebanus u ouomoreka [JOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTopenue, 0600menue. Pabora ¢ LIJT Releon, HOyTOYK,

101 TekcTtaMmu 1o Teme "CBEeTOBbIC oubmmoreka [JOK
ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600menue. Padora ¢

102 TekcTamu 1o teMe "KBaHTOBas u

sanepHas pusuka'
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OBIIEE KOJIMYECTBO YACOB I1O0
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiinyaTth SABJICHHA II0 OIMHMCAHHUIO HX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/IHCCKOC SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUSCKUX SIBICHUA B
OKpY’KalollleM MHUpEe, B TOM 4Hclie (U3NYEeCKHe SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJEIAThH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HMUECKUX SBICHUIN

1.4

OIMCHIBATh W3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKHUE SIBJICHUS,
UCTIONB3ysl (U3WYECKHE BEJIMYUHBI, IPH ONHCAHUU TPABUILHO
TPaKTOBaTh (U3MUYECKUN CMBICI HCIOJNB3YyeMBIX BEIHYUH, WX
0003HAUYCHUS W €IUHUIIB (PU3NUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BeJIMYMHAMHU, CTPOWTH TIpaUKd  M3yYCHHBIX  3aBHCHMOCTEH

(bHBquCKHX BCINYHNH

1.5

XapaKTCpPU30BaATh CBOMCTBA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3allMCbiBaTb €ro MaTCMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PM3UUECKUE SBJICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
Yyuclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPHEHTHUPOBAHHOTO
XapakTepa: BbIABIATL JMMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe M3 1 — 2 JIOTMYECKHMX IaroB ¢ omopod Ha 1 — 2
M3YYECHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTrb paC‘léTHLIe 3aaa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3YyA 3aKOHBI U




(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBUSL 3aJauyd  3alMChIBaTh KpAaTKOE YCJIOBHME, IOACTABIATH
¢uznyeckre BeJIWMYMHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOAMMBbIE JUIS PELICHUs 3a]a4, OLEHUBATh

PEAUTUCTUIHOCTH TIOTYYSCHHON (PU3UUYECKON BETNIHHBI

1.8

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU TTOMOIIN
(bu3NYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS BBIACIATH
MPOBEPAEMOE  MPEAMNOJIOKEHUE (rumnotesy), pas3nnyarb 151
HMHTEPIPETUPOBATh MOJYYEHHBIM pe3yJbTaT, HaXOAUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1O €TI0 PE3yJIbTaTaM

1.9

MPOBOAWTH OMBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3UYECKUX ~ CBOWCTB  Tel:  (OpMynIHpoOBaTH  IPOBEpPSEMbIC
MPENIoNIOKEeHNs, CcoOUpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUSI, 3aMUCHIBATH XO/1 OTIBITa U (JOPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TIPSIMBIE M3MEPEHHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX U
upoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

IIPOBOAMTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEIUYHMHBI OT JAPYTOM C MHCIOJNB30BAHUEM IIPSAMBIX HW3MEPEHMUI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOTO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY W BBINOJIHATh U3MEPEHMUS, CIEAYs NPEIIOKECHHOMY IUIaHY,
(UKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE NMPEJIOKEHHBIX TaOJIUI U rpadUKOB, 1€1aTh BBIBObI

110 pe3yJibTaTaM HUCCICAOBaHUA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYHUH, CIEIys
MIPEJIOKEHHOW MHCTPYKUUU: NPU BBINOJIHEHUN U3MEPEHUN coOuparth
OKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCJINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH TMpH  pabore ¢

nabopaTOPHBIM 000PYTIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUNBI JEHCTBUS H3YUYEHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO UX OIMCAHUS,
UCTONB3ysd 3HAaHUA O CBOMCTBaX (U3MYECKMX  SBICHUA U

HEeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTHU




1.15

NPUBOAUTH TpPHUMEpPbl (HaXxoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 171 oOecrieueHHsi 0O€30MacHOCTH MpU  OOpallleHuu ¢
npubOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefe

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(poOpManuu B cetu VMHTepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPaBHEHUS pa3IMYHBIX HMCTOYHUKOB
BBLIENATE MH(OpMALUIO, KOTOpasl SBISAETCA NPOTUBOPEUMBON WM

MOXKET OBITh HCI[OCTOBCpHOﬁ

1.17

HCIIOJIb30BAaTh npu BBIIIOJIHCHUU y4eOHbIX 3alaHUI
HAyYHONOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrOo  COAepaHMUs,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetu MHTepHeT, BiageTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UHPOpMaLUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co03/1aBaTh COOCTBEHHBIE KpAaTKUE MUCHMEHHBIC U YCTHBIE COOOILCHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB UHPoOpMauu (PU3NIECKOro
CoJiep’KaHus, B TOM 4ucie MyOiIuYHO JeNaTh KpaTKhe COOOLICHHS O
pe3ysbTraTax TPOEKTOB WM Yy4YeOHBIX HCCIICIOBAaHUA, TpPU ITOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUWHBIA anmapaTr Kypca

(bHSPII(PI, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauI/Ieﬁ

1.19

IIPY BBIIOJTHEHUN Y4E€OHBIX MPOEKTOB M UCCIEI0BAaHUN pactpeaessaTh
00513aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBINOJHEHMEM IUIAaHA JEHUCTBHM, aIEKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAZ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YYUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KUIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJBb30BaTh MMOHATHA

1.2

pasiinvyaTtb SABJICHHUA IO OMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE

1.3

pacro3HaBaTh TPOSIBICHHE M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHCle (U3NUECKUE SBICHUS B MPUPOIE,
IIPU 3TOM TEPEBOJUThH NMPAKTUYECKYIO 3aauy B yueOHYIO, BBIICNSATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SBICHHIMA

1.4

ONUCHIBATh HM3yUEHHBIE CBOWCTBA Tel W (u3uyeckue sBIICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPH ONHCAHWUU TPABHILHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIONB3YEMBIX  BEIUYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBSI3BIBAIOINME JAHHYI0 (U3UUECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKud  M3YUYCHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMICTBa Tell, (PU3MUECKUE SBJICHUS U IPOLIECCHI,
WCIIONb3ysl HW3YYEHHBIE 3aKOHBI, NPHU O3TOM JaBaTh CIOBECHYIO
(GhOpMYyITUPOBKY 3aKOHa M  3alHMCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIPA’>XCHHUC

1.6

OOBSACHATH (U3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX MIAroB C MOMOMIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aJa4l B 2 — 3 JEWCTBUS, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBA3bIBaONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4 3aIIMCHIBATh KPATKOE YCIIOBHE, BBISBIISTH HEJOCTATOK
JAHHBIX JJIs pEUIeHHs 3aJaud, BBIOMpATh 3aKOHBI M (OPMYJIBI,
HeoOXxoauMble JUisl €€ pelleHus, IPOBOAUTh pacu€Tbl U CPaBHUBATH
MOJlyYeHHOE 3HAaueHWe (PU3UUEeCKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO PELIUTh MpPHU IOMOIIH
(GU3NYECKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEA0BAHMS, BBIIEIATh
IIPOBEPSIEMOE IPEAIOJIOKEHUE, OLIEHUBATH IIPABWIIBHOCTH IOpPsIKa

IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

IIPOBOJUTH OIBITl 10 HAOMIOACHUIO (DU3MUECKUX SBICHUH WU
¢usnueckux  CcBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe

MPEJIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPEJJIOKEHHOIO




000py/10BaHus, ONMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIB30BAaHUEM aHAJIOrOBBIX
pUOOPOB U JATYUKOB (PU3UYECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJICJOBAHWE  3aBUCHMOCTH  OJHOM  (pu3HuecKon
BEJIMYUHBI OT JPYroil C MCHOJb30BAaHUEM MPSMBIX HM3MEPEHUM:
IUTAaHUPOBATh HCCIIEJJOBAaHME, COOMpATh YCTAHOBKY M BBINOJIHSTH
U3MEpeHUs, CcleAys MpeAJoKeHHOMY  IUIaHy, (UKCHPOBATH
PE3yJIBTAThI MOJIYYCHHOW 3aBUCHUMOCTH B BHJE TaOMUI] U rpaduKos,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM UCCICA0OBAaHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenyss HpeNIOKEHHOW MHCTPYKUUHM, UM BBIYMCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmoaTh NpaBWiIa TEXHUKM O€30MacHOCTH mpu  pabore ¢

71a00paTOpPHBIM 000PyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX OINHUCAHMS, HCIONb3YS
3HaHUS O CBOMCTBAaX (U3MYECKUX SBJICHUM U HEOOXOJUMBIC

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacnno3HaBaThb MPOCTBIC TCXHUUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHYCCKUX ueneﬁ C IOCJICAOBATCIBHBIM W IapaJlJICJIbHBIM
COCAUMHCHHUEM 9JICMCHTOB, pasinvasn YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O TpUMepax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 171 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpaleHud ¢
npuOoOpaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHS 37I0POBBS U

cOOJII0ICHNS HOPM HKOJIOTMUYECKOTO MOBECHUS B OKpPY KatoIlel cpeae

1.17

OCYIIECTBISATh MOUCK MHPOpMAIUK (PU3UIECKOTO COJICPIKAHMS B CETH
HNutepHer, Ha OCHOBE HUMEKHOLIMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHUTETBHBIX HMCTOYHUKOB BBIICTSTh HHPOPMAIMIO, KOTOpPAS

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCTOJNB30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4HO-




HOMYJIIPHYIO JINTEPaTypy (PU3NYECKOIO COJIEp)KAaHUsS, CIIPAaBOYHbIC
MaTepuanbl, pecypchl cetu MHTepHeTr; Biamers  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAUU U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.19

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
CONlep’KaHusi, B TOM 4HCIE MyOJIUYHO NPEACTABISTH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIIbCKOM JEATEIIBHOCTH, MPU 3TOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUWHBIA amnmapaT Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.20

MIPU BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB pacHpeneNsiTh 00sI3aHHOCTH B IPYyIIe B COOTBETCTBHH C
IOCTABJICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJaJ B JEITENbHOCTb TPYMIbI, BBICTPaWBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISASL  TOTOBHOCTH

paspemaTh KOH()IUKTHI

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

pasindaTth SABJICHHUA IO OMHCAHUIO HX XapaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILI€CKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KalollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIEIATh

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIMCHIBATh W3YYCHHBIE CBOHCTBA TeN W (DU3WUECKHUE SIBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHWUU TPABUILHO
TPaKTOBAaTh  (PU3UYECKHI  CMBICT  WCIONB3YEMBIX  BEJIMYUH,
0003HAUYCHUS W €IUHUIIBI (PU3NUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,

CBSI3bIBAIOIIME  JIAHHYIO  (DM3HMYECKYI0 BEIMYHHY C  JIPYTHMHU




BEJIMYMHAMH, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBHUCHUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCJINYHUH

1.5

XapaKTepu30BaTh CBOICTBA Tels, (PU3NYECKHE SBICHHUS U IPOLECCHI,
WCIIONIb3ySl HW3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPA)KCHHE

1.6

OOBACHATH (U3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM UYUCIIE U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-H/IHHO-CJIeI[CTBeHHBIe CBA3H, CTpOI/ITB 06’IJSICHCHI/I€ n3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 W3YYEHHBIX CBOMCTBA

¢bu3nueckux ABICHUN, GPU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacué€THbele 3ajauu (omMparolmyecs Ha cucreMy u3 2 — 3
YPaBHEHUI), HWCIOJIB3ysl 3aKOHBI W  (HOPMYINbI, CBS3BIBAIOIIUEC
¢u3nueckue BeIMYMHBI: Ha OCHOBE aHalW3a YCIOBHS 3a/1a4yd
3alMUCbIBaTh KPATKOC YCJIOBHEC, BBIABJIATH HCAOCTAOIMINE  HIIN
M30BITOYHBIC JTaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIE
AJid pelICHUs, IMPOBOAWTH paC‘IéTBI U OLCHUBATH PCATUCTUYHOCTDH

MOJTy4E€HHOT0 3HaUYeHHUs (PU3HUECKON BEIIUYUHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, WCIIONB3YsI ONMMCAHWUE WCCIICAOBAHMS, BBIICISTH
MIpOBEpsAEMOE TPENINOJIOKEHNE, OLIEHUBATh MPABUILHOCTh MOpSAKA
MPOBEJECHUS] UCCIIEAOBaHUsA, JeNaTh BbIBOJbI, WHTEPIPETHUPOBATD

pe3yNbTaThl HAOJIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OMBITH TI0 HAOMIOACHWIO (PU3MUECKUX SIBICHUH HITH
(Gu3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpyAOBaHHUSA, OMHUCHIBATH XOJI OMNbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HW3MEPCHUH,
OTIpeieNisAs CpelHee 3HaueHHe H3MepsieMoil BenuuuHBl ((OKyCHOE
paccTosiHue coOuparomeld JUH3bI), 000CHOBBIBATh BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIOJIb30BAaHUEM IPSMBIX HM3MEPEHUI: IUIAHUPOBAaTh MCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATh pPE3yJIbTaThl

HOJ'Iy‘-IeHHOI\/'I 3aBHUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIMYHMH B BUJC Ta6J'II/IIII/I




rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATH W3MEPEHHUs, Cleays MNpPeJIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000pyI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelnei:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPAOE TEJO, TOUCUHbIN UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOIO AApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIOJB3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SABICHUA U HEOOXOIMMBbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIO/IB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJOTMYECKHUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-IPaKTHYECKUX
3ajJjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS N300pAKEHUH B IIJIOCKOM

3epKajie U coOMparoIei JTH3e

1.17

[PUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUs (PU3NIECKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU JIs  o0ecriedeHuss O€30MacHOCTH TMpH  OOpalleHuH ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'IIOI[€HI/I$I HOPM 35KOJIOTHUYCCKOTO ITOBCACHHUA B oxpy;xalomeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK HHPOpMAIHK (U3HUYECKOTO COACPIKAHUS B CETU
HNHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3arpoc,
HAaXOAUTh IIyTH  OINpPENENICHHS  JIOCTOBEPHOCTH  IOJIYYEHHOMU
nH(pOPMAIMM HAa OCHOBE HMMCIOIIMXCS 3HAHWWA W JIOTIOJHUTCIBHBIX

HMCTOYHHUKOB

1.19

WCIONIb30BaTh MPH  BBHIMOJIHEHUH Y4YEOHBIX 3a/JlaHUi  Hay4dHO-
TIOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COJIEpIKaHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTh HTepHeT; Biamere npuéMamu

KOHCIIEKTHPOBAHMsI TeKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM




3HAKOBOMW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OPMALUU W3 HECKOJIbKUX HCTOUYHUKOB (PU3HUECKOTO
coJiepKaHusi, MyOJMYHO MPEACTABIATH PE3yJbTaThl NMPOECKTHOW HIIN
UCCIIEIOBATEIbCKOM  AEATEIBHOCTH, IPU  3TOM  TI'PAMOTHO
KCIOJIb30BaTh U3YUYEHHbIN MMOHATUMHBIN anmnapaT u3y4aeMoro pasiaeiia
(GU3MKM W CONMPOBOXKIATh BBICTYIUJICHHE Ipe3eHTalueld ¢ y4EToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUN YYEOHBIX MPOEKTOB M HCCICHOBAHUN (PUINICCKUX
MPOLIECCOB pacCHpeeNsiTh 00s13aHHOCTU B TPyNIe B COOTBETCTBHH C
IOCTABJICHHBIMU  3a/Jla4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIAHA
JNEWCTBUA W KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIAJ B JACSITENBHOCTb TPYMIbBI, BBICTPAaWBATh
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSBISISE ~ TOTOBHOCTH

pazpemats KOHGIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KIIACC

Kon
pa3naena

Koxa
3J1eMEeHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — Hayka O HIpHUPOAC. SIBneHus IpHUpOabI.
dusnueckue SIBJICHUS MCXaHUYCCKUEC, TCIIJIOBBIC,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckne BenuyuHbL. 3Mepenne  usmueckux
BenmunH.  Ousmdeckue  mpubophl.  [lorpenrHocTsh

U3MepeHnit. MexyHapoaHas CUCTEMa €IMHUI]

1.3

ECTCCTBGHHOHaquBIfI MECTOA IIO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKAa HAYy4YHOI'0 BOIIPOCA, BBIABHUIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HaAOJII0JaEMOT0 SBJICHUS

1.4

Onwucanue GpU3NMYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

#H##Par##HI3MepeHne pacCTOSTHUM.
###Par#H##l3mepenne o0bEMa KUIKOCTH M TBEPAOIO
Tela.

##H#Parf##0O1peieneHre pa3MepoB MajbIX Tell.
##HtPar#H#H#l3mepenue  TemmepaTypsl IpU  IOMOIIU

KHUIAKOCTHOI'O TCPMOMETpPA U AaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIbHBIE CBEJIEHN A O CTPOEHNHN BEIIIECTBA

2.1

###Parf##CTpoeHHe BellecTBa: aTOMbl M MOJIEKYJIBI, UX
pasmepbl.  ONBITBL,  JIOKa3bIBAIOIIUME  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#it#HPartHH [ puxenune JaCTHUII BEIllECTBaA. CBs3b
CKOPOCTH  JBWXXEHHUS  YacTUIl C  TEMIIEpaTypou.

BbpoyHoBckoe aBmxeHue, nuddysus

23

B3aHMOHeﬁCTBH€ YJacCTHIl BCIICCTBA: IPUTAKCHUC U




OTTAJIKUBAHHUEC

#H##Par##H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEIN.

2.4 B3anMocCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHeIX COCTOSIHUSIX U MX ATOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/JIbI
[IpakTuueckue padbOTHI:
###HPar##OneHKa 1uameTpa aToMa METOJIOM pSJIoB (C
UCIoJIb30BaHueM (ororpaduii).

2.6 #HHPar###OnbITEI 1o HaOJIFOJEHUTO TEMJIOBOTO

pacuIMpeHus ra3os.
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJISIPHOI'O MMPUTAKCHU A

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBIDKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JABM)KEHUE
#H##Par##H#CKOpPOCTD. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM [JBWKEHHUU. Pacyér nmyTtu U BpeMeHH
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHEpuUMU. B3aumoneincrtsue
33 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS Tell
Macca xak Mepa HHEPTHOCTH Teja
14 ##HtPar###InotHocTs BemiecTBa. CBSA3b IUIOTHOCTU C
. KOJINYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEILleCTBA
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
' MTOMOUIbIO AMHAMOMETPA
37 Hi#Par#H##IBnenne Tiarotenus U cwia Tspkectu. Cuia
' TSKECTH Ha Apyrux IuaHeTtax. Bec rema. HeBecoMocTh
18 Cuna tpeHusa. TpeHHE CKOJBXEHHS U TPEHHE IMOKOS.
' Tpenue B Ipupoae U TEXHUKE
19 H#HH##Par###Croxkenue Ccujl, HaMpaBiICHHBIX [0 OJHOU

npsaMoii. PaBHoielicTBy0IIAs CUIT




3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JABYDKEHHS
(mapuka B KMIKOCTH, MOJIENU  3JIEKTPUUECKOro
aBToMoOWIIE W Tak pgainee). OmnpeneneHue cpeaHen
CKOpPOCTH CKOJIbXEHHMs Opycka WIM IIapuka To
HaKJIOHHOM  minockocTH. OmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsuKeHus (aedopMaruu) MmpyKUHbBI OT
NPUIOKEHHOW Ccwibl.  OMBITBI, JeMOHCTPHPYIOIINE
3aBUCHMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teya U

XapakTepa COMPHKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKue sBICHNUS B IPUPOJE: IIPUMEPBI IBWKCHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW U HEXUBOU IPUPOJE,

JIeiCTBUE CUIIbI TPEHUSI B IPUPO/IEC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAMIUITHUKI

JABJIEHUE T

BEPJIBIX TEJI, )KUJIKOCTEI U TA30B

4.1

Hasnenue TBEpAoro tena. CrocoObl yMEHBIICHHS U

YBCIUMYCHUA JaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0béMa,

TEMIEPATYPbI

4.3

Hepe,uaqa JaBJICHUA TBép,Z[BIMI/I TCJIaMHU, XUAKOCTAMHU U

razamu. 3axoH Ilackans. IITHeBMaTHYeCKHE MAIIIMHEL

4.4

3aBUCUMOCTh  JIaBJICHUS JKHJIKOCTH OT  TJyOWHBI.
I'unpocratuueckuii napagokc. CooOmiarommecs cocyabl.

FI/IHpaBJII/I‘-ICCKI/Ie MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atMmocdepHoe aasneHue. [TpranHb
CyIIECTBOBaHUS BO3AYHIHOW o00omouku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCT aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaJl YPOBHEM MOps

4.6

N3mepenne armocdepnoro naBneHus. [Ipubopsr mms

U3MEpeHus: aTMOC(EepHOro JaBICHUs

4.7

JleficTBue KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxornnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Teila B BOJE OT
o0béMa MOrpyXE€HHOM B IKUAKOCTb YacTU Tela.
OrnpezenieHne BBITAIKUBAIOMICH CUJIbI, IEUCTBYIOIIECH Ha
TEJO, MOTPY’)KEHHOE B KUIKOCTD. IIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITH,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKMBAIOILIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHON B KUJIKOCTh YACTHU Te€la U OT IIOTHOCTH
JKHUJIKOCTH. Koncrpynpoanue apeomMeTpa 500
KOHCTPYUPOBAHUE  JIOAKM W OINpEHIENIeHHEe €€

TPy30MOIbEMHOCTH

4.10

®usznueckue  SABIEHUA B IPUPOAE: BIIMSIHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TUIABaHUE

pBIO

4.11

TexHudeckue yCTpoOMCTBA: COOOMAIOMHUECS COCYIbI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUU IIpeECC,
MaHOMETp, OapomeTp, BBICOTOMED, MOPIIHEBOW HAcCOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckas pabota

5.2 MexaHndeckast MOITHOCTD

53 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HaKIOHHAS

' IJIOCKOCTh. [IpaBuiio paBHOBECHS phluara

54 [IpuMeHeHue npaBuiia paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBWiio»  MeXaHWKH.  KoaddunueHt

5.5 II0JIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHmmanpHast SHEPTUM TeJa, MOJHIATOr0 HaJ 3eMIIEN

5.7 Kunernueckas sneprus

53 [lonnas mexaHuueckass SHeprus. 3aKOH H3MEHEHHs U

COXpPaHCHUA MEXaHUYECKOM SHEPIrun




59

[IpakTrueckue pabOTHI:

#HH#HPar##Onpenenenue pabOThl CUIIBI TPEHHUs TpU
PaBHOMEPHOM JIBIDKCHHH TeJla 10 TOPH30HTAIBLHON
noBepxHocTu. MccienoBaHue yciIoBHH — paBHOBECHS
peraara. Msmepenne KIIJI HakJIOHHON IIJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUs] MEXaHUYECKON YSHEPTUH

5.10

dusnyeckue SABICHUI B IMpupoJac: pblyaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, IMOJABHXHBIM U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemble 31€eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOCHMs BemecTBa. Macca u  pa3Mepsl
MoJieKyl.  OmNBITBI, TOATBEP)KIAIOLIME  OCHOBHBIE

ITOJIOKCHHUA MOHCKYHHpHOKHHeTquCKOﬁ TCOpHUU

6.2

Mopnenn  TBEpAOro, JKUAKOTO W Ia3000pa3HOTo
cocTtosiHMI BemecTBa. Kpucraminueckue u amopHbIe

TCl1a

6.3

OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYISIPHOKMHETHYECKOMN

Teopuun

6.4

CMaunBaHue 1 KallWJIIAPHBIC ABJICHUA

6.5

TemnnoBoe paciipC€HuC U C:KaTUC

6.6

Temnepatypa. CBsi3b TeMmMIepaTrypbl €O CKOpPOCTBHIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL

6.7

Buytpennss sueprust. CiocoObl U3MEHEHHsI BHYTPEHHEN

OHEpIruu: TCIuionepeaada 1 COBCPUICHUC pa6OTBI




Bunawr TCILIONCPEaAaAYr: TCIJIOIIPOBOAHOCTh, KOHBCKIIUA,

6.8
H3JTy4YeHHE
KommuectBo  TemnoTel.  YaelmbHas  TEINIOEMKOCTH
6.9
BEIECTBA
TermmooOMeH © TeIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEILUIOBOro OanaHca
611 [InaBnenue u oTBEpJI€BaHNE KPUCTANIMYECKUX BEIIECTB.
. VaenpHas TEII0Ta IIaBICHUS
[TapooOpa3zoBanne ®  KoHAcHcamus.  VcmapeHnue.
6.12 Kunenue. VYpaenpHas  Temiota mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOTO
JIaBJIICHHS
6.13 BrnaxnocTs BO3myxa
6.14 DHeprus TOIUIMBa. Y IeiabHas TEII0Ta CropaHus
[Mpunnuner  padotel  TermoBeix — Asuratenein  KIIJ
6.15 TEIUIOBOIO ABUTraTelisa. 1eIUIOBBIE OBHUTraTEId M 3allliTa
OKpY’Karollen cpebl
3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUH B TETUIOBBIX
6.16
rpoiieccax
[IpakTrueckue pabOTHI:
HH#HPar#H#ONBITEL 1O OOHAPY)KEHUIO JCWCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSIKEHUSL.
HH#HPar###0NBITL MO0 BBIpAIIMBAHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WIIM caxapa.
#H#HPar##H#OneITBl 10 HAOIIOACHUIO  TEIIOBOTO
6.17 pacLIUpEeHHs Ta30B, KUJIKOCTEN U TBEPJIBIX TEIL.

##HPar###OnpeiesieHre AaBlieHUsl BO3Ayxa B OajuloHe
HINPHLIA.

HHHParf##ONBITB, EMOHCTPUPYIOLIME 3aBUCHUMOCTh
JaBJICHUsT BO3AyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIAKJCHUSL.

#H##Par##H IpoBepka TMIOTE3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOI0MKA KHUAKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

###Pari##Ha0mronenue N3MEHEHU BHYTpEHHEMN
SHEPruM Tella B pe3ysibTaTe TeIuionepeaadyd U padoThl
BHEITHUX CHIL.

###Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJOTHON U TOpsiueld BOMBIL.
HHPar###Onpenenenue KOJIMYeCTBa TEIIOTHI,
MOJIyYEHHOTO BOJOW TMPU TEIUIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHIPOM.

#H#Par##H#Onpenenenue YIAEIbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HiPar###lccnenoBanue npouecca UCIapeHusl.
#HH#Par##HOnpenesieHue  OTHOCUTEIIBHOM — BJIIAXKHOCTH
BO3/yXa.

#HHParf##ONpeiesieHre yIeNbHON TEIUIOThl TUIABICHUS

Jipaa.

6.18

dusnyeckre SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHWE W KanmWULIPHBIE SIBIEHUS B MPHPOJE,
KpUCTaJIJIbl B IpUpoJie, u3inydeHue CoiHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHeTa.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPbL, NPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >XKMJIKOCTHBIA TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poaa 371eKTpUUECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCUMOCTB CHJIbI B3aUMOAEHCTBHS 3apsSKEHHBIX TEIl OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTy TEJIaMH)

73 DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTrO

I10JI. HpI/IHHI/IH Cynepno3nnmn SJCKTPUICCKUX rnojeu




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu QJICKTPUYCCKUX  3apsa0B. 9J'IeMeHTapHBIfI

7.4 anexkTpudeckuil 3apsaa. Crpoenue atoma. [IpoBogHuky 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHHMS JIEKTPUUYECKOTr0 3apsiia
6 ONEeKTpUUYECKU  TOK.  YCIOBHA  CYIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. VICTOUHMKY MOCTOSIHHOTO TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TemoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
XKHUJKOCTSX U ra3ax
o Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsbKeHHe
79 ConpotuBnenue IIPOBOJIHUKA. Y nensHoe
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3axon OMma U1 ydacTKa Lenu
[locnenoBarenpHOE W MapajuIeIbBHOE  COEAMHEHHUE
7.11
IIPOBOJHHUKOB
PabGota W MOIIHOCTH BJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenua
13 DJeKTpuyecKkue Ienu W TOTPEeOUTENH BIEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3ambikanue
[TocrossHHbIE MarHuThl. B3amMoaelcTBUE NOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mnosie. MarHuTHoe mojie 3eMJM U €ro
' 3HauYEHUE JUIS )KU3HU Ha 3eMIie
716 OmnbIT Opcrena. MaruuTHoe 1oJjie AIEKTPUYECKOro TOKa.
' [IpuMeHeHne 31EeKTPOMArHuTOB B TEXHUKE
JlelficTB€ MAarHUTHOTO MOJISI Ha TPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTEIb MOCTOSIHHOIO TOKa. Mcnonb3oBanue
. JJIEKTPOJIBUraTeaeil B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIoOpTe
7.18

Onbitel  @Papages.  SIBieHuHe  2IEKTPOMArHUTHOMN




uHaykiuu. [Ipasuio Jlenna

DneKTporeHeparop. CrnocoOsl MOJTyYEeHHUs
7.19 ANEKTPUYECKOW  BHEPIUU.  DJEKTPOCTAaHIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH

[TpakTrueckue pabOTHI:

OnbITH O HAOMIOAEHUIO NEKTPU3AMU Tell MHIYKIHUEH

U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DIIEKTPUYECKOrO IIOJIA  Ha

NPOBOJHUKY U AUIIICKTPUKH.

C6opka u mnpoBepka palbOThl >JIEKTPUYECKON Ienu

MOCTOSTHHOTO TOKa.

V3mepenue u peryanpoBaHue CHIIBI TOKA.

M3mepenne u peryimpoBaHue HaNpsHKEHHS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes

PE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA M HANPSHKCHUS

Ha PE3HUCTOPE.

OmbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHMOCTh

3JIEKTPUUYECKOTO CONPOTHUBIICHHUS IPOBOJHHMKA OT €Tro
7.20

JAJIAHBI, TUIOIIAAN TMTOMCPCUYHOTI0 CCUCHUA U MaTCpUaJIa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TPHU
MOCJIEIOBATEIBHOM ~ COEIMHEHMH JIByX PE3HCTOPOB.
IIpoBepka npaBuiia 1l CUIIBI TOKa NPHU NMapaJljIeIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  paboOThI
JIEKTPUUYECKOTO TOKA, HAYIIEro 4epe3 Ppe3UucTop.
OmnpeneneHne  MOUIHOCTH — 3JIEKTPUUYECKOTO  TOKA,
BBIIENIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UAYIICTO YCPE3 JIAMIIOYKY, OT HANPSAKCHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
W3y4eHne MarHuTHOTO IOJI IOCTOSSHHBIX MarHUTOB IIPH
ux oOveauHeHMM U pazgeneHud. MccnemoBanue
JNEUCTBUSA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, JAEMOHCTPUPYIOIIHE 3aBHUCUMOCTH CHIJIbI




BSaHMOHeﬁCTBHﬂ KaTyllKyd ¢ TOKOM W MarHuTa OT CHJIbL
TOKa UM HaIpaBJICHUA TOKa B KaTYIIKEC. I/IsyquI/Ie

,Z[GI>'ICTBPI$[ MAarouTHOIO IIOJid Ha MPOBOJHHUK C TOKOM.

Konctpynposanue u N3y4YeHue paboTsl
3JIEKTPOJBUTATEIIS. N3mepenne KIT
3JIEKTPOJBUTaTEIbHOM  YCTaHOBKH. OneiTel 1O

HCCIICAOBAHUIO SBJICHUA 3JICKTpoMar HUTHOM HWHAYKIAH:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIlpaBJICHUA

HHAYKIOUMOHHOI'O TOKa

Oduznueckre SBICHUS B TMPUPOAE: DIIEKTPUUECKHE
ABIICHUA B  aTMocdepe, OSJICKTPUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJIe 3eMId, apeid MOoIoCcoB,
POJIb MAarHUTHOTO TOJIS JJISl )KU3HHU Ha 3emJie, MOJIspHOoe

CHAHUC

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIepMerp,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,

AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumeps), AIIEKTPUUECKHE
MPEIOXPAaHUTENH, JIIEKTPOMATHUT, DSIEKTPOIBUTATEIH
MMOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon
pazzaen Konx snementa [TpoBepsieMbIe AIEMEHTHI COACPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
g1 Mexanndeckoe JaBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcyéra
8 8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOTO JBMIKEHHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE
3.4 ##Par##HepaBHOMepHOE MPAMOJIUHEHHOE JIBHKCHHE.
Cpennsis W MrHOBEHHass CKOPOCTh Teja TpH




HEPAaBHOMECPHOM JABUKCHHUUN

Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEITHOE
8-> JIBIDKEHUE
8.6 #HH#HPar##t#CBoboaHoe nagenue. OnpiTol ["ammes
#Hi#HParf##PaBHOMEpPHOE JIBUKEHUE 110 OKPYKHOCTH.
8.7 ITepuon m yactora oOpamieHusi. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMUTEeNbHOE YCKOPEHNE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetunii 3akon HeroToHa
8.11 HHParft##] [pyHIMIT Cynepro3UIIUHN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHHs: cuila TPEHHUS CKOJIbXKEHHUS,
' CHJIa TPEHUS MTOKOs, IPYTHE BUIBI TPEHUS
S 14 #iHParf##Cuia  TSDKECTM M 3aKOH  BCEMMPHOTO
' TATOTCHUS. Y CKOPEHUE CBOOOIHOTO MaJCHUS
g1 Jemwxenne  mmaner  Bokpyr  Comnma.  Ilepas
1 KOCMHYecKasi CKopocTb. HeBecoMocCTh 1 neperpys3Kku
216 PaBHOBecue marepuanbHOil Touku. AOCOIIOTHO TBEPI0E
' TEJ0
g1 H#H##Par###HPaBHoBecre TBEPIOTO Tela C 3aKPEIIEHHOU
1 ocblo BpateHus. MoMeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. MIsmenenune ummnynbcea. Mnyibsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HiHPar###PeakTBHOE ABM)KEHNE
8.21 Mexannyeckasi paboTa U MOLTHOCTh
PabGora cun TsxecTH, ynpyroctd, TpeHus. CBs3b
522 SHEPIuu 1 paboThl
5 [TorennmanbHas »Heprus Teda, MOAHATOTO  Haj
523 MIOBEPXHOCTBIO 3eMJIn
8.24 [ToTeHunanbpHas S3HEPTUS CKATON NPYKUHbI
85 #iHParfi##Kunernueckass  sHeprusi.  Teopema o

KHHETHYECKOU OHEPIUu




8.26

HH#Par#H#H#3aKkOH COXpaHEHUS] MEXaHUYECKON YSHEPTUH

8.27

[TpakTrueckue pabOTHI:

OnpeneneHne CpeaHEl CKOPOCTH CKOJBKEHHS OpycKa
WIA JBIWKEHHS INapuKa MO HAKIOHHOW TUTOCKOCTH.
OmnpezneneHue yCKOpPEHHUsl Tella IPU PaBHOYCKOPEHHOM
JBYKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBJKEHUU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka ruUIOTE3bI: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHUS
OT CWJIbl HOpPMajJbHOro JaBieHusd. OmnpeznencHue
koo(duumenta TpeHus ckoubxkeHus. OnpenencHue
KECTKOCTU TMpYyKuHBL. OnpeneneHue padOThl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAJIBHONW MOBepXHOCTH. OmpeneneHue padoThI
CWJIBI  YINpPYrocTM  Npu  HoabéMe  Ipy3a ¢
UCTIOJIb30BAaHUEM  HETOJBWKHOTO U TOJABHXKHOTO

OJIOKOB

8.28

du3nyeckue SBICHUS B mpupoac: MpUuIrBbI U OTIIMBBI,
JABMOKCHUEC IIJIAHET ConHeyHoOH CUCTCMbI, PCAKTHUBHOC

JABVIKCHUC )KHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHHUIOMETP, JATYUKH

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHUWUYEC

KHUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBmkeHne. OCHOBHbBIE XapaKTEPUCTUKU

KOJIeOaHMI: IEPHO/I, 9acTOTa, aMIUTUTYa

9.2

MaremaTnueckui u NpYy>KUHHBIN MAasITHUKH.

[IpeBpareHre SHEPTruyU MpU KOJIeOATEIILHOM JIBIKEHUU

9.3

3aryxatomue KosiebaHus. BbIHYXIeHHbIE KoJeOaHHs.

Pe3onanc

94

Mexannueckue BOJHEL. CBOMCTBA MEXAHUYECKHUX BOJIH.

HpOI[OJ'ILHBIe 1 TOICPCYHBIC BOJIHBI. I[HI/IHa BOJIHBI U




CKOpOCTh €€ pacrpocTpaHeHHsI. MeXaHWn4IeCKHe BOJTHBI B

TBépZ[OM TECIIC, ceiicMUYeCKHEe BOJIHBI

9.5 3Byk. ['poMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckune paboOTHI:
Ompenenenne 4acTOThl W TepHoja  KoseOaHMid
MaTeMaTHYECKOI0 MasTHHUKA.
OnpeneneHne 4YacTOThl HW  IepuoAa  KoyeOaHWi
MPYXKUHHOTO MasiTHUKA
97 HccnemoBanne 3aBUCUMOCTH  Tlepuojaa  KoseOaHUi
' MOJBEIICHHON0 K HHTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  Iepuojaa  KoseOaHui
NPYXKUHHOTO MasTHHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHu i rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHbL. M3mMepenne yckopeHust CBOOOTHOTO TaIeHUS
dusuvecke SBICHHUS B MPUPOJIE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHUCMUYECKHE BOJIHBI,
IlyHaMH, 3XO
99 TexHUUeCKue yCTPOMCTBA: OXOJIOT, HCIOJIb30BAHHE

yJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH

103 DnexTpoMarHutHas npupoja csera. CKOpOCTb CBeETa.

' BonHoBEIE CBONCTBA CBETa

[TpakTiueckue paboThI:

10.4 W3yueHue CBOWCTB  DIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOUITBHOTO TenedoHa
dusnueckre SABICHHUS B MpHUpPoOjE: OHOJIIOTHYECKOE

10.5 neiictBue BUJMMOTO, yIBTpauoIETOBOTO u
PEHTI€HOBCKOTO U3JIy4EeHUI

10.6

Texunueckne YCTPOﬁCTBaZ HCIIOJIb30BAHUC




SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBbBIE ABJIEHUA
11.1 JlydeBast monenb cBera. IcTouHMKYM cBETa
11.2 [IpsiMonuHetHOE pacipOoCTpaHEHUE CBETA
113 Otpaxenue cBera. [lmockoe 3epkaiio. 3aK0H OTpaKEeHUs
' cBeTa
114 [Ipenomnienne cBera. 3aKOH MPEIOMIIEHUS CBETa.
. [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop styyeil B IMH3E
116 OnTuueckas cuctema ¢oToamnmnapara, MHUKPOCKOMA U
' TeJecKomna
117 I'ma3 kak ontuueckas cucrema. biInM3opykocTh
' JaTbHO30PKOCTh
118 Pasnosxxenue Genoro cBeta B criekTp. OnbiTel HproTOHA.
' CrnoxeHre CTIeKTpaJIbHBIX IIBETOB. Jlucnepcus cBeta
[TpakTiueckue paboThI:
#HiHPar###lccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHUS CBETOBOTO JIy4a OT yrJja MaJcHHs.
###Par###l3yuenne  XapaKTEpUCTHK  W300paKeHUS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H#PartH#lIccnenoBanue 3aBUCHUMOCTH yriia
MIPEJIOMJIEHUSI CBETOBOIO Jyya OT yrja MaJeHus Ha
119 IpaHULE «BO3TYX — CTEKIION.
. #i##Par###l lonyuenue n300pakeHUH ¢ TTOMOIIBIO
coOuparomIel JTHH3HI.
#H##Par###Onpenenenne (QOKYCHOTO PACCTOSHUS H
ONTUYECKOH CHJIBI COOMpPAIOILEH JTUH3BI.
HHHPar##H#ONBITEL IO  Pa3joKEHUIO Oeloro CBeTa B
CIIEKTP.
H##HPar###ONBITHL 110 BOCIPHUATHIO LIBETA IPEIMETOB
MIPU UX HAOMIOACHUN Yepe3 LIBETOBbIE (DUITBTPHI
duszuueckue sBICHUS B mpupoje: 3atMenus ConHla u
11.10 JIyHBI, 1[BE€TA TEN, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBeT HeOa, pedpakius, paayra, MUPax)




11.11

TexHuuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,

(I)OTO&HHapaT, OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u muiaHerapHas MOJEIb aTOMA.
' Mogens atoma bopa
122 Hcnyckanve u moryionieHue cBeta aroMoM. KBaHTHI.
. JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- ¥ raMmmMa-u3IydeHus
104 Crpoenue aromHoro szapa. HykinoHHas Mmopaenb
’ aToMHOTO siapa. M30Tomsl
125 PannoaktuBHble npeBpamienus. [lepuon mosypacnana
' aTOMHBIX siIep
126 SnepHble peakuyu. 3aKOHBI COXPAHEHHUS 3apsiOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
18 Peakuuu cunresa u aenenus saep. MIcTouHuku sHepruu
' CounHua u 3BE31
129 Snepnas sHepretuka. JledcTBHE — pagMOAKTUBHBIX
. M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTudeckue paboThI:
HaGnronenue CIUIOIIHBIX W JMHEWYATHIX CIEKTPOB
W3ITy4YEHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YacTHULIbI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaroakTUBHOTO GoHA
duznueckre SBJICHUS B MPUPOJAE: €CTECTBEHHBIN
PaIOAKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MHHEPAIIOB,
JICUCTBUE PAJMOAKTHBHBIX W3JIyYEHUH HAa OpPraHu3M
YeJIoBeKa
1212 Texnuueckue YCTpOWCTBA: CHEKTPOCKOII,

VMHJIUBUYaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonnmanue ponu  (GU3MKM B HAy4YHOM  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOH CBSI3U
U TO3HAaBa€MOCTH SIBICHUM MPUPOJBI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymoomeil poiaun (U3MKA B Pa3BUTHU
CCTCCTBCHHBIX HAaYK, TCEXHHUKU U TGXHOJ’IOFI/II\/’I, 00 SBOJIFOIINH
¢u3nUecKux 3HAHUH W UX POJM B LIEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJAE POCCHICKMX W 3apyOEKHBIX YUEHBIX-
(GbU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAaX MaTepuu (BEIIECTBO W TMOJiE), O JABMKCHUH Kak
crocobe cyliecTBOBaHUsI MaTepUn, 00 aTOMHO-MOJIEKYJIIPHOM Teopuu
CTPOEHHUSI BEIIECTBA, O (PU3UUECKON CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SIBIICHUE;
yMEHHE pacrlo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUMA
B OKPYXKalOLIEM MHpE, BBIIEIAS UX CYLIECTBEHHbIE CBOWCTBa

(mpu3HAKH)

Bianenne ocHoBaMM MOHSATUHWHOIO amnmapara U CHUMBOJUYECKOIO
si3bIKa (PM3UKHU W UCTONB30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepHu30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHHUS H

IMpONLECChI, UCIIOJIb3YA (I)YH,Z[aMeHTaHLHBIe H OMIIMPUYICCKHUEC 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA TEI U (pI/ISI/I‘-IeCKI/IC SABJICHUA,

HCTIONB3YS (PU3UIECKUE BETUIMHBI

Bnanenue ocHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C Y4YETOM
coOMroIeHNs TIpaBMJI OE30MAaCHOTO Tpyna: HabmoaeHue (PU3NUIECKHX
SIBJICHUMN:

YMCHHUC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUs MO MHCTPYKLUH, ONUCHIBATh XOJ
OTIBITA M 3aMKCHIBAThH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE TPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUYUH:
YMEHUE IJJaHUPOBaTh M3MEPEHMs, CaMOCTOSTENBHO COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY 110 MHCTPYKLHMH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIC PE3YJIBTAThHI C
y4€TOM 3aIaHHOM IIOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAaHUN;
CaMOCTOSITENIbHO ~ COOMpAaTh AKCIEPUMEHTAIbHYI0O YCTaHOBKY U
IIPOBOJUTH  HUCCIENOBAHME 110  HMHCTPYKLUUH,  IPEICTABIATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHL U
rpaduKOB, yUUTHIBATh IOTPEITHOCTH, JeNaTh BHIBOBI IO Pe3yIbTaTam

ncciaca10oBaHUs

[TonnManue  XapakTepHBIX  CBOMCTB  (DM3MYECKUX  MOJCICH
(MaTepuasibHask TOYKa, aOCONMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JXKHJKOCTEH W TBEPABIX TeJ, IUJIAHETApHAas MOJIENb aToMa,
HYKJIOHHAs MOJIeNIb aTOMHOTO f1pa) U yMEHHE MPUMEHATb UX IS

00BsICHEHUSI (PU3MUYECKUX TPOIIECCOB

YMmenue oOBACHATH (hU3MUECKHE MPOILIECCHl U CBOMCTBA TEN, B TOM
Yuclie W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemath pacuéTHble 3amauu (Ha 0ase 2 — 3 ypaBHEHHI),
UCIONB3YSl 3aKOHBI U (OpMyInbl, CBs3bIBalOlIUE (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBAaTh KpaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], UCIIOJIb30BaTh CIIPAaBOUHBIE JIaHHBIE,
IMPOBOAUTH paC‘IéTBI U OLOCHHUBATH PCATUCTUYHOCTL IIOJIYUCHHOTI'O
3HaYeHUs (PU3HUECKON BEIMYMHBI; YMEHHUE ONpPENEesITh Pa3MEpHOCTD

(bu3nUecKoil BETMUMHBI, TOJIyY€HHON NP PEIICHUH 33a1a4u

YMeHHne XapakTepu30BaTh MPUHLUIBI JCUCTBUS TEXHHUYECKUX
YCTPOICTB, B TOM 4YHCJ€ OBITOBBIX NPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIIECCOB MO UX OMUCAHUIO, UCIIONb3YSl 3HAHUS O

cBOMcTBaX (U3NYECKUX SBJIEHUH M HeoOxoaumble (U3HYECKUe




3aKOHOMECPHOCTHU

10

YMeHue UuCHonb30BaTh 3HaHUS O (U3MYECKUX SBJICHUSAX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss ©O€30HMacCHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TMOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOJUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (U3MKU U TEXHOJIOTUH

AJIg palfuOHAaJIBHOT'O IPUPOAOITIOJIB30BaAHUA

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJIEP)KaHUSI C HCIOJIb30BAaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJIb30BaTh  IIPH
BBITMIOJIHEHUH YYEOHBIX 33/JaHUIl HAYYHO-TIONMYJIIPHYIO JTUTEPaTypy
(bu3MYECKOTO COMAepIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiageHue 0a30BBIMH  HaBBIKAMU  IpeoOpa3oBaHUs
nHpOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3llaBaTb COOCTBEHHbIC NHMCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBUKeHUE. Cpeanssi ckopocTh. DopMyna aJis
1.2 BBIYMCIICHHS CPEJIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIpsSMONIMHEWHOE NBIKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIyyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHXKEHUSI:
13 x(t)=x,+vt
I'padbvkn 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIHUU CKOPOCTH, TPOEKIHH
NepeMenieHusi, IyTH, KOOPAUHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATHI Tela OT BpPEMEHU B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBU>KEHHUSL:
3
-Sx(f:' =Vg, * P+ * ;
2
@opMynbl I TPOCKUUU MEPEMELIECHUs, MPOCKIUU CKOPOCTH U MPOCKIUU
YCKOPEHUS TIPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBHUKEHUU:
1.4 s.(D=yy,-t+a,- e .
2
Ur('f) =Upy T, I,
a (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
I'padvkn 3aBHCHMOCTH OT BpPEMEHH JI TPOCKIUU YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TPOEKIUU MepeMelleHUsl, KOOPAMHATHI MpPH PABHOYCKOPEHHOM
MPSIMOJTMHEHOM JABHKECHUU
CBobogHoe maneHune. PopMyIibl, OMHUCHIBAIONINE CBOOOMHOE MaJeHUE Tela 0
15 BepTUKAIA (JABMKEHUE TeJla BHMU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHHM Ul HPOEKIMH YCKOPEHU,

MPOEKIIMH CKOPOCTH ¥ KOOPAHMHATHI TpU CBOOOJHOM TAJIEHHH Telld TI0




BEPTHUKAIH

1.6

CKOpOCTh PaBHOMEPHOTO JBHXKCHHS Tela IO OKPYXHOCTH. HampaBieHue
CKOPOCTH.
®opmysia sl BBIYMCICHHUS CKOPOCTH 4YEpe3 paauyC OKPYKHOCTH M TMEPUOJ
oOparieHus:

2nR

T

HCHTpOCTpeMI/ITeHBHOC YCKOpCHHC. HaHpaBHCHI/IC HEHTPOCTPEMUTCIILHOT'O

ycKkopeHus. @opmyJia 1l BBIYUCICHUS YCKOPEHUS:

1.7

1.8

Cua — BCKTOpHAaA (1)I/ISI/I‘ICCK3H BeanunHa. CloskeHue Cuil

1.9

SBnenue nnepuuu. [lepBoiii 3akoH HeroToHA

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha

TCII0

Bzaumopeiictue ten. Tpernii 3akoH HeroToHa:

Fy g=—Fi s

1.12

Tpenue okos U TpeHHe CKOJIbKEeHUsI. DPopMyIIa Ui BBIYUACIECHUS MOLYJIS CHUIIbI

TPEHUA CKOJIbXKCHUS:

FIP =n-N




1.13

Hedbopmarus Tena. Ynpyrue u Heympyrue nedopmaruu. 3aKOH yHOpyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHUE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My -MA
e
Cuia TSIKECTH. YCKOPCHI/IC CBO6OI[HOFO naacHus.
CDOpMyJ'Ia JJIs1 BBIMUCJICHUA CUJIBI TAXKECTHU BOJIM3U IMOBEPXHOCTHU 3emnu: F = mg.
I[BI/I)KGHI/IG IJIAaHET BOKPYT COHHHa. HepBa}I KOCMHUYCCKaA CKOPOCTh.

HesecomocTs u neperpysku

1.15

Nmrynibe Tena — BeKTopHas pu3nvecKas BeIMINHA.
D=mo

I/IMHy.HBC CHUCTEMEI Tel. MI3MeHeHne HUMITYyJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3aKkoH COXpPaHCHUS UMITYJIbCa IJIA 3aMKHyT0fI CHUCTECMBI TCII:
Dp=nyUy +m, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexannueckasi pabora. @opmyia 17 BEIYUCICHUS PaOOThl CHIIBIL:

A=Fscosct

Mexannueckas MOITHOCTD:

1.18

Kunernueckas n NMOTCHIMAJIbHAsA SHCPIrUs. d)opMyna JUIA BBIYUCJIICHUA

KHHETHYCCKOMN OHCPI'UH:

)

mu
B=g

Teopema o knHeTHUECKON YHEPTrUH. POopMyIIa I BBIYMCICHHS IOTEHINAIbHON

SHEPIUH Tejla, IOIHATOrO

HaJ 3eMIISH:




Mexanndeckas SHEpTHUsL:

E=E;+E p
1.1 .
? 3aKOH COXpaHEHUs1 MeXaHU4YeCcKoH 3Heprun. @opMyina Jijisl 3aKOHA COXPAHEHUS
MEXaHWYECKOW IHEPTUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBparieHrne MEXaHMYECKOW SHEPTHH MPU HAJTUYHH CHIIBI TPCHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cumsl: M - Fl.
VYcaoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[ToxasmxubIN 1 HemoaABMXKHBIN O0510Kku. KITJ[ mpocThix MexaHU3MOB,
n= ‘4110413313:&3
‘4‘3&'.[]_‘.':&1!333&3
JlaBiieHne TBEPIOTO TENA.
dopmyna a7 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
e F
S
121 JaBnenue raza. ATMochepHOe TaBleHUE.
IMaapocTaTdeckoe naBieHUe BHYTPH KHIKOCTH.
®opMyna 17151 BBIYMCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
D=pgh+P,
1.22 3akoHn [lackans. ['unpaBnuyeckuii nmpecc
3akon Apxumena. Popmyna IS ONPEETICHHUS BBITAJTKUBAIONIEH CHUIIBI,
JEUCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras3:
1.23
¥ A T pgv
YcnoBue miaBanus tena. [InaBanue cy1oB U BO3AyXOIUIaBaHHE
124 Mexanuueckue konebaHus. AMIUIMTyAa, TMEPUOJ M 4YacToTa KoseOaHUM.

dopmyiia, CBA3BIBAOLIAS YACTOTY U EPUOJT KOJICOaHUI:




1.25

MaremMatuueckuii M IpyXKUHHBIA MasATHUKU. [IpeBpaiieHue oSHepruu npu

KoJIe0aTeIbHOM JABHMXCHUU

1.26

3aryxaromue kojaeobanus. BeiHyxaeHHbie koeOanus. Pezonanc

1.27

MexaHHUUYEeCKHUE BOJIHBL. HponoanHe H TIOIICPCYHLIC BOJIHLI. HJ'II/IHa BOJIHBI U

CKOPOCTb PacIpOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOW BOJIHBI Ha I'PaHULIE

nByX cpell. MH(}pa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIbI; KECTKOCTH
MPYXUHBL, KOd(PPUIMEHTa TPEHHUS CKOIbKEHUS; paOOThl CHIIBI TPEHUS, CUJIBI
YOPYTOCTH;, CPEIHEH CKOPOCTH ABMKEHHUS OpyCKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpPEeHHUs OpycKa MpH JBMKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuofa KoieOaHWUM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M TEepHojaa
KoJieOaHU# TPY)KWUHHOTO MAasTHHMKA,; MOMEHTA CHJIbI, JICHCTBYIOIIETO HA phIyar;
paboThl CHIJIBI YIPYTOCTH TpU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME T'py3a C MOMOIIBIO MOABUKHOTO
0m10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMA MOIpYKEHHOM
YacTH TejJa U OT INIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTHU BBITAJIKMBAIOIIECH CHUJIBI
OT MAacCChI T€Jj1a, CHUJIbI TpeHI/IH CKOJIBXXCHHUA OT CUJIbI HOpMaJIBHOFO JOaBJICHUS U OT
poaa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B MPYKUHE, OT CTEIECHU
nedopMaIuu MPY>KUHBL, YCKOPEHHUsT Opycka OT yIJila HaKJIOHA HaIpaBIISIOIICH;
Hepnona (qaCTOTBI) KOJIC621HI/II>1 HUTAHOI'O MaATHHKA OT AJIMHBI HUTH, HepI/IOILa
KoJieOaHUH TMPYXHMHHOTO MAasTHHKA OT MAcChl Tpy3a M KECTKOCTH TPYKHHBI;
HCCIE0BAaHUE HE3aBHCHUMOCTH MEpUOJAa KOJIeOAaHUNW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWXKCHHMS C pa3IUYHBIMU
CKOPOCTSIMU B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TE€XHHUKE, TPWINBBI U OTJIUBBL, JABWKEeHHE I[1aHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBUJKEHHE KUBBIX OPTaHU3MOB, PbIYard B TEJIE YEIIOBEKA, BIUSHUE

aTMOC(EepHOrO JIABJICHUSI HA JKMBOW OpPraHM3M, IUIABAHHE PBIO, BOCIPHATHE




3BYKOB XMBOTHBIMH, 3EMJICTPSACCHUC, celicMHUYecKue BOJIHBI, IyHaMH, 3X0

1.31

Texnuueckue ycmpoucmea: CHUHIOMETpP, TATYUKH TIOJOXKCHUS, PACCTOSHHS H
YCKOpPpCHUA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTbI, pblyar, HOI[BH)I(HBIfl n
HCHO}IBI/I)KHl)Iﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6I)ITy,
COOONIAOIIUECS COCYbI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYCCKHIA Ipecc,
MaHOMETp, O0apoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHHUKC

2 TEITUJIOBBIE AABJIEHUA
OcCHOBHBIE  TIOJIOKEHHUS  MOJEKYJISIPHO-KUHETUYECKOW TEOPHUH  CTPOCHUS
2.1 BemecTBa. Moaenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEILIECTBA.
Kpucrannnueckue u amopdHble Tena
55 JlBmkenne dactull BemecTBa. CBA3b CKOPOCTH JBHIJKEHUS YacTUI[ C
' Temneparypoii. bpoyHoBckoe nBrmkenue, muddysus
23 CMaunBaHuE U KalWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxarue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sneprus. PabGora u Termuonepenauya Kak CcHoocoObl H3MEHEHHS
. BHYTpPEHHEH dHEepTruu
2.7 Bune! Temnonepenadyn: TemIONPOBOHOCTh, KOHBEKIIUS, U3TyICHHE
HarpeBanne wu oxnaxnaenue tein. KoauyecTBO  TEIJIOTHL. Y AeNbHas
TEIUIOEMKOCTb:
2.8 ; 2
Q=cm(t,—1,)
3aK0H COXpaHEHWS PHEPrHMHM B TEIUIOBBIX MpoOIeccax. YpPaBHEHUE TEIIOBOTO
Oayanca:
2.9
Q1 _Qz +..=0
Ucnapenne u kouaeHcauusa. V3MeHeHHe BHYTpEHHEH HHEpruM B Tpolecce
210 UCHapeHuss W KOHAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TeIuioTa
. napooOpazoBanus: L = O/m
2.11 BnaxnocTs BO3myxa
2.12

[InaBnenne wu kpucraummzanus. V3MeHeHHe BHYTpEHHEH OJHEPruHM MpH




IUIABJICHUU U KpUCTAJJIM3allluH. YILGJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

,_9

P
m

2.13

BHyTpeHHHH 3HCpFI/I${ CFOpaHI/Iﬂ TOIlJINBA. Y,Z[GJ'IBHEUI TCILJIOTA CI' OpaHI/I}I TOIlJIMBA.
q=0/m

2.14

[Tpununs! paboTs! TermnoBbix apurarenei. KITJI teroBoro apuraress

2.15

IIpakmuyeckue pabomul

W3mepeHune yaenbHON TEIUNIOEMKOCTH METAJUIMYECKOrO IWIMHIPA; KOJINYECTBA
TEIJIOThI, TOJYYEHHOTO0 BOJOM KOMHATHOW Temmeparypbl (DUKCUPOBAHHON
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAAHHOTO0 HArpeThIM LWIMHIPOM, IOCJE OMYCKaHWs €ro B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCUTEIBHON BIIAXHOCTU BO3/1yXa; YJIEIbHOW TEMJIOTHI
IUIaBIeHUs JpAa. lccnenoBaHue W3MEHEHUs TeMIepaTypbl BOAbI  IpU
Pa3NUYHBIX YCIIOBUSX; SBJICHHS TEIJI000MEHAa MPU CMEIIUBAHUM XOJOJHOW WU

ropstueil BOJBI; Mporiecca UCTIapeHHs

2.16

Dusuueckue sA61eHUS 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHUC M KaIlIWJJIAPHBIC
SABJICHUSA B HNPUPOAC, KPUCTAJUIBI B HPHUPOAC, U3ITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOZI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra

2.17

Texnuueckue ycmpoticmeéa: KalWLIAPI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, AATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, JBUTrATE]b BHYTPEHHETO

CropaHu:

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aL{I/I${ TCII. I[Ba BHUJIA SJICKTPUUCCKHUX 3apsA 0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpPAaHCHUS SJICKTPUUICCKOT'O 3apaa

3.4

Onexrpuueckoe mnozne. Hampsok€HHOCTH snexkTpuueckoro mnoss. IlpunHnumn

CYNEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenu »snektpudeckux 3apsaoB. JleficTBHE SIEKTPUYECKOrO TMOJA Ha

aJIeKTpUYecKue 3apsabl. [IpOBOMHUKY U AUDIIEKTPUKU

3.6

[TocTostHHBIN AneKTpUUecKuit TOK. [leficTBUs 3ieKkTpruieckoro Toka. Cuia Toka.

Hanpsoxenue.




I=q/t,U=A4/q

QHCKTpI/ItICCKOG COIIPOTUBJICHUC. Y aenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma ai1s yyactka snekrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOIHHUKOB:
e TT—TT T. @P_
I :I'}q '[' —'['1 _E'.'}-. R_R]. _R-}
3.9 [TapannensHOE cOEqMHEHUE IPOBOJHUKOB PABHOTO COITPOTUBIICHHUS:
U=U;;I=I+1;R=—.
] - . 2
CwMmeliaHHble COeTMHEHMS IPOBOJHUKOB
310 PaGora u momHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH oy — Jlenua:
3.11 2
: O=I"-R-t
310 OnbiT Opcrena. MarHuTHoe mMoJjie IPSIMOIO MPOBOJAHUKA C TOKOM. JIMHUUM
MarHUTHON UHAYKIIUH
113 MarautHoe 1oOJIE IIOCTOSHHOIO MarHura. Bs3auMoAelcTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue aneKTpoMarauTHON nHAyKuuu. [Ipasuno Jlenna
Ipaxmuueckue pabomul
N3MepeHne  3IEKTPUYECKOrO0  CONMPOTUBICHHS  PE3UCTOpa;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; PAOOTHI AJIEKTPUICCKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHUKAKOIIETO B MPOBOJHHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs] HAa KOHIIAX MPOBOJHHKA; 3aBUCUMOCTH
COMPOTHUBJIEHUSI OT AJMHBI MPOBOAHUKA, TUIOLIAIU €r0 MONEPEYHOTO CEYEHUS U
YAEIBHOTO COMPOTUBICHHUS.

HpOBepKa MpaBujia I DJICKTPUYCCKOI'0 HANPSIKCHUS IIPU TMOCJICIOBATCIIHEHOM




COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JJICKTPHYCCKOI'O TOKa IIPpHU

napajijieJIbHOM COCANHCHUN ITPOBOJAHNKOB (p€3I/ICTOpBI u naMnoqxa)

Qusuueckue s61enHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpei] MoIr0CcoB,
POJIb MATHUTHOTO TOJISL 17151 )KU3HU Ha 3eMiie, MOJISIPHOE CUSHHE
Texnuueckue ycmpoiicmea: >IEKTPOCKON, aMIEPMETpP, BOJBTMETP, PEOCTarT,
CYETUUK  DJICKTPUYECKOW  DHEPTUH,  AJICKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTENIN, BJIEKTPOMArHUT, JJICKTPOJBHUIaTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas mojnenb cBeta. [IpsMonuHeliHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucnepcus ceera
3.94 JIunza. Xon nyudel B nuH3e. POKycHOE paccTosiHuE JUH3bl. OnTHuYeckas cuiia
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npubopsl
IIpaxmuueckue pabomul
#H#HPar#Ht#l13MepeHre ONTUYECKON CHUJIBI COOMparomiel JIMH3bI, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (110 CBOMCTBY paBeHCTBa pa3MepoB MIpeIMeTa U
M300paxKeHusi, KOTrJa MpeAMET PacrloyiOKeH B JBOMHOM (oKyce), MmoKa3aTes
3.26 MIPEIOMJIEHUS CTEKJA.
#i#Par#H##llccnenoBanue CBOWCTBA M300pa)KeHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomiel JIMH3bI, U3MEHEHUs1 (POKYCHOTO PACCTOSIHHSI JBYX CIIOKCHHBIX
JIMH3; 3aBUCHUMOCTH yTja MpeJOMJICHHUS CBETOBOIO Jydya OT yrjia MaJeHHsl Ha
TPaHUIIE «BO3IYX — CTEKIION
327 Quzuueckue aenenuss 6 npupooe: 3armenuss Connua u JlyHsl, 1BeTta Ted,
' ONTHYECKHE sBJIEHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texunuueckue ycmpoiicmea: OUYKH, TEPUCKOIN, (oToanmapaTr, ONTUYECKUE
. CBETOBO/bI
4 KBAHTOBBGIE ABJIEHUA
il PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydeHus. Peakuun anbda-u Oera-

pacnaja




4.2 Omnertel Pe3epdopaa no paccesauro anbda-dactuil. [Inmanerapras moiens atoma

4.3 CocraB aTroMHOrO0 sifjpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsII0OBOIO U MaCCOBOI'O YUCE
Qusuueckue a61eHUs 8 Npupode: €CTECTBEHHBIM paJuMOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HHUE MPUPOJIHBIX MUHEPAJIOB,
NEUCTBUE PAJMOAKTUBHBIX U3IyUYE€HUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAJIbHBIN JO3UMETp, Kamepa

BuiibcoHa, sinepHas 3HepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Gusuka: 7-i kaacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3JjaHue, epepadoTaHHOe
[Tepormkun .M., IBanoB A.M. AxunonepHoe o61iecTBo «M31aTenbcTBoO
«IIpocBemieHue»

» ®usnka: 8- kimacc: 0a30BbIN ypPOBEHb: YUEOHHK; 3-€ U3/1aHue, epepaboTaHHOe
[leprimkua .M., iBanoB A.U. AknmonepHoe o61miecTBo «M3maTeabcTBo
«IIpocBemienue»

» Gusuka: 9-i kiacc: 6a30BbIM YpOBEHb: YU€OHUK; 3-€ U3JaHue, nepepaboTaHHoe
[leprrmkun UM., I'ytauk E.M., UBanoB A.U. u ap. AKlMOHEpHOE 00IIIECTBO

((HB,ZI&TCJIBCTBO ((HpOCBCHleHI/IG»

METOJNYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

NHTEPHET
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