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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3MKe Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHU M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm (enepaibHOil paboueii mporpaMmbl BOCIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMmbl 1o (u3uke HampaBieHO Ha GOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOIIUXCSd W OPraHU3alMi0 HU3Y4YCHUS
GU3NKN Ha NEATebHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUSI.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHME 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHMHEH, OWoJorued, acTpoHOMUEld H  (PU3HUICCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
npejocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHHUS HAy4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOW TPaMOTHOCTU H
HWHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne Qusuknm Ha 0a30BOM YpOBHE MPEIIOJIaracT OBJIAJICHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMU E€CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSITDH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYUYHOT'O HCCIICI0BAHUS;

e UHTEPHPETUPOBATh  JAaHHbIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA JUIsl MIOJYyYEHUS BHIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduszuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K4BH).

Hesaun uzyyenust Gusnuku:

npuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYyYalolUXCsi K Hay4dHOMY
WU3YyYECHUIO TPUPOJBI, PAa3BUTHUE HX HHTEIUIEKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE
HCCIIEA0BATEIHCKOTO OTHOIEHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;
dbopmMupoBaHUE TMPENCTABICHUN O poiau (DU3UMKHU IJIsI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TpEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON NIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
nanbHeneMy 00Oy4eHUI0 B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3TUX Iened mporpamMMmbl 1o (GU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero o0pazoBanusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOSHWW  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUUYCCKNX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHUW OIMCHIBATh U OOBSACHATH (DU3UYCCKUE SIBJICHHS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS NPOCTEUIUX PACUYETHBIX 3amad ¢
MCITIOJIb30BAaHUEM buznueckux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKOOPHECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAaTh MIPUPOIHBIC SBIICHUS W BBITIOJHSATH OTIBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
MCIOJIb30BAaHUEM U3MEPHUTEIHHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpPMAIUEH (PU3HUECKOT0 COACPIKAHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3NKH, aHAIIN3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHOHATBLHON JIeSTEILHOCTH, CBI3aHHBIMU
¢ GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpa3oBaHus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZem0), B §
Kiacce — 68 gacoB (2 4aca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeeiO).



[Ipennaraemsiii B mporpaMmMe mo (GU3MUKe MepedeHb JTabopaTopHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JejIaeT BEIOOP TPOBEACHHS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIAYAJIBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUN, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®usnka — Hayka o mpupone. SBneHus npupoasl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuyuHbl. 3Mepenune @usnueckux BeauuuH. PuU3nUecKue
npudopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi cuCTeMa €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBI METOJ TO3HAHHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 ITPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN C TOMOILIBIO MOJENEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue MpuOOPHl U MPOLEaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue IEeHbI AETIEHUS LKaJIbl H3MEPUTENIBHOTO NpUdopa.
2. M3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepOB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHusA MO MPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbIlIe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenune wuactun BemecTtBa. CBfA3b CKOPOCTH JBWXKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(kpucTammyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHune 6pOoyHOBCKOIO JBUKEHHUS.



2. HaGmonenue muddysum.
3. HaOmionenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM PSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OnbITHI 10 HAOIIOACHHUIO TEIIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT 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
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH 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. HaOmroneHve n3aMeHeHUs! CKOPOCTH MTPHU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE Macc MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX O OJHOU NPSIMOiA.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JBMKEHUS (IIapuKa B >KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeIHE CKOPOCTH CKOJBXKEHHsS OpycKa WM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI 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
JaBJIeHMs. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOChHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTH U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. BozmyxomiaBanue.

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
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

8. YclOBHE IJIaBaHUS TEJl: TUIAaBAaHUE WM MOTPYXKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKUBAIOWIEW CHIIBI, JCHCTBYIOIIEH Ha  TEIO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

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

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU 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.

o Uk~ wN e

N



«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas MW NOTEHUMAJIbHAs DJHEPIUs.
IIpeBpaleHre 0OTHOTO BH/IAa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znes 6. TenioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ia30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUNW MOJIEKYJIIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHu€ U KallWJUISIpHBIE siBJICHUSI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKCHUS
yactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPIHH:
Temionepeaaya u COBEPIIICHUE paboThI. Buasr TEIUIONEepeaauu:
TEIUIONPOBOHOCTD, KOHBEKIIUS, U3JIyUYCHHE.

KonudectBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHmeHcamws. Mcmapenue. Kumenme. YaempHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TeroBble IBUTaTENN U 3aLNATA OKPYXKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JIBHXKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

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

N3meHeHnne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HAarpeBaHUM WIH
OXJIAXKJICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

HarpeBanwne npu coBepieHur paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneuus.

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
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.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpruIeCcKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH COpOTUBIICHUN.
. B3aumoieiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJI0COB MarHuTa.
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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.

o u k~ow

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

18. MI3yueHue AerCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. smepenue KII] anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBl IO  HMCCHEAOBAHUIO SBJICHUSI AJICKTPOMArHUTHOM WHIYKIIWU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

MexaHnnueckoe JABWKeHHE. MarepuanbHag Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUXKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBrxeHue. HepaBHoMmepHoe npsimosiMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBkeHue. CB0OOJHOE
nagenue. OnbiTel ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m yvacrora oOpamieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepsblii 3akoH HptoToHa. Bropoit 3akon HetoTona. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHsI CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsXKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenune mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHOM TOYKHA. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmynbsca. Mnynbe cuibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE BHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOrO Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIIMabHas SHEPTUs CxKaTOM NpyKkuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPruU. 3aKOH COXPAHEHUs MEXaHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1. HabOmropeHne MeXaHWYeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.



o v ok w

8.
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. Ompereniene  pabOTHl  CUJIBI  YIIPYTOCTH TIPU  TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHbI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUiA: TIEpUOI,
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPIUH MPU KOJIeOATEIHLHOM JIBUKEHUMU.

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. HaOmronmenne koseO0aHMii Tel MO JEWCTBUEM CHJIBI 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.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M TEpUoJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenennie 4acTOTHI U IEpHOJIa KoieOaHU MPY>KUHHOTO MasSTHHUKA.

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

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJICOAHUN MPYKUHHOTO MasSTHUKA
OT MaccChl Irpy3a.

5. IIpoBepka HE3aBUCUMOCTH 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. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

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 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIBHOTO

TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJICHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmosHerHOe
pacrnpoctpanenue cBera. 3atmenus CoisHua u JIynsl. OTpaxenue cBera. 1lnockoe
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.

Xop nyuei B coOuparonieit JInH3e.

XO0J Iy4yer B pacCEeUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopensp riasza.

11. Paznoxxenue 6eoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yTJIa OTPA)XKEHHSI CBETOBOTO Jiyya OT yrIJja
naJICHuUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».
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4. TlomydeHue N300paKEHHI ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI.
Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITBI IO BOCTPHUSATHIO LBETA MPEAMETOB MPHU MX HAONIOACHUU Yepes3
[[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. CHekTpbl U3IIyYEHUS U MOTJIOMIECHHUS.

2. CrhexTpsl pa3JIMYHbIX Ta30B.

3. ChmekTp BoaoOpoa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HabGmropeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue paaroakTUBHOTO GoOHA.

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

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzyuenus pu3MKM HA ypOBHE OCHOBHOTO 00IIIETr0 0Opa30BaHUS

y oOyuarorierocss OyayT c(opMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKkon HAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJCHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUHN
buzuky;

- OCO3HAaHHE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHUUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTHMH, BaXKHEWILIECH COCTaBIISIIOLIECH
KYJbTYPBHI,

- pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE LEeHHOCTH Oe3omacHoro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MacHOrO TIOBEJCHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OpYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- cpopMUPOBAHHOCTh HaBBIKA pe(dIeKCHMU, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUBHOE yyacTH€ B pEUICHUM MPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TroOpoJia, Kpas) TEXHOJOTUYECKOU H



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.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpaMMmbl 10 (DH3WKE Ha YPOBHE OCHOBHOTO
oOrmiero oopazoBanusi y o0ydarorierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUC T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCaJdbHbIC  y4eOHbIC  JICHCTBHUSA, PETYJIATHBHBIC
YHUBEpCAJIbHBIC yUeOHbIE JICHCTBU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC y4eOHbIC AeHCTBUS

Ba3oBble JjornuecKkue 1eicCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(ssBNIEHUN);



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 YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHnsaum{:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U yUYE€OHBIX CUTYalUSX, TPEOYIOIIMX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  pPEIICHUN
(vHIMBUAyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENILHO COCTABIISITh AITOPUTM pellieHUsT PU3NUYECKON 3a/1auu WU
IUTaHa HCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BApUAHTHI PEIICHUN;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIUOHAJIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHUS (HEIOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOr0  HCCIEOBaHMS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIHMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU pelIeHNH GU3HUECKUX 3a7a4 HIIN
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYTroro.



NPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHSI,
HAOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TErIoBoe NBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HUHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMUA TEJIAMH, >XUAKOCTAMH U
razamy, aTrMocepHOoe JaBieHUE, I[UIaBaHWE TeJ, MPEeBpaILEHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpY’alollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MpUMEpPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
MpUPOJIE, NEUCTBUE CWIbI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOrO JIaBJICHUs Ha >KMBOW OpPraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN ) (PU3HUECKHUX SBIICHUN;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
¢u3nyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTH, BEC
Tena, CWIa TpEeHus, JAaBieHHe (TBEPIOro Tena, JKUIKOCTH, Tasza),
BBITAIKMBAIOIIAS CHUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKas W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIIMYWH, UX
0003HAaYEHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3MYECKYIO BEJIMUYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUUH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CUJ (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIIO paBHOBECHUs phiuara (0Joka),



«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 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposBbie)
Kourpouasbnsie | IIpakTHyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAIOIEro MUpa
bu6nuoreka [JOK
1.1 o - 2
H3HKa - HayKa O TpHpose https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 ®dusnyueckue Be 2 1
HSITICCRHE BETHAHbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO TTO3HAHUS 2 1 bubmorexa [JOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nea 2. [leppoHayasibHbIe CBe/IeHUS] 0 CTPOEHUM BelllecTBa
bub6mmoreka [IOK
2.1 1
CTpocHie Belliectsa https:/m.edsoo.ru/7£416194
27 JIB>KeHre U B3aUMOICUCTBUE YaCTHUII ) | bubnmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2.3 A 2
TPETATHRIC COCTOAMMA BeLeCTBa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOJAeHCTBHE TeJl
bu6nuoreka [JOK
3.1 M 3
CXAHITHCCROC AABIDKCHHC https://m.edsoo.ru/7f416194



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

but6mmoreka [{JOK

3.2 HHepus, macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 Cuna. Buper cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya qaBneHust TBEPALIMU 3 bu6mmoreka [IOK
’ TeJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Jlasnenue xuaxoctn > https://m.edsoo.ru/7f416194
but6mmoreka [{OK
4.3 Ammoceproe aBieHme 6 https://m.edsoo.ru/7f416194
44 JlelficTBHE )KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
31 Pabora n momocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Hpocteie mexanu3MEL > ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
>3 Mexanuteckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/m P Kontpoabnsie | IlpakTnyeckue (g )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJIeHUS
1.1 Ctpoenue u CBOICTBa BEIECTBA 7 brbmmorexa [TOK
' P - https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruossie mporecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
21 DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tera 7 1 bubaunoreka IIOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [JOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bubmmoreka [JOK
2. M 1 l.
3 ATHHTHRIC ABITCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 4
DIEKTPOMATHHTHEA HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5



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

9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aejioB M TeM (uudpoBble)
Ne i/m P Kontpoabnsie | IlpakTnyeckue op
NMPorpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJ1eHUSA
L1 MexaHH4eCKOe JBMXKCHUE U CIIOCOOBI €0 10 1 bubnuotexa [JOK
' ONHCaHUA https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
1.2 B i 20 1 3
3AUMONCHCTBHC e https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBT COXPARCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3znen 2. Mexannuyeckue KojJ1e0aHUs U BOJHBI
but6mmoreka [JOK
2.1 M 3
CXAHIIECKHS KOeOaHms 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXBHHHECKHE BONHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOoJIE U 6 ) bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKoHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorexa TIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f41ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7 41 ada6
Hroro no pazneny 15
Pa3znen 5. KBaHToBBI€ sIBJIeHUS
but6mmoreka [JOK
5.1 Hcnyckanue u norioneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41ada6
bu6nuoreka [JOK
32 CTpoenne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
5.3 S nepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTOpUTEIbHO-00001IAI0IINI MOTYJIb
6.1 [ToBTOpenue u 0600IIEHHE CONEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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

IHOYPOYHOE IIJTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

®u3uka — Hayka O PUpOJE.
SABnenus npupoasl. Puznueckue
SIBJICHUS

MeXﬁHI/I‘{eCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUS

dusnueckue BEITUUUHBI U UX
U3MEpEHHE

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATypPhI PU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4UKa
TemnepaTrypbl"

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onrcanue GU3HIeCKIX
SIBJIEHUU C IIOMOILBIO MOJEIEH

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

VYpok-uccnenosanue "[Ipoepka
THITOTE3bI: TaTbHOCTh TOJIETA MapHKa,
IMYIICHHOT'O TOPU30HTAJIBHO, TEM
OoJbITie, ueM OoJIbIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

7 OKa3BIBAIOIIHE TUCKPETHOE bubmmorexa [TOK
A P https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JIBr>xeHne 4acTHIl BEIeCTBa bubmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OMbITHI 11O
9 HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3anMocBs3b Mex 1y cBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX aTOMHO- bubmuoreka [JOK
MOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHnueckoe IBMKECHHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6nuoreka [JOK
13 Cxopocth. EnuHUIBI CKOPOCTH
p A 1l p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMeHU IBUKCHUS buGnnorexa LIOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepus. 3aK0H UHEPIIUU.
15 B3aI/II)MOI[eI71CTBHe TeJIpKaK IpUYNHA buGnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKECHUS TEIl
16 ILnotHOCTH BemiecTBa. Pacuer macchl bubmuoreka [JOK
1 00BbeMa TeJia o €ro IIOTHOCTHA https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnast pabota «Ornpezaenenne



https://m.edsoo.ru/ff0a0fee
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

IIJIOTHOCTHU TBépI[OFO TCIIa»

Pemtenne 3amau o reme "IltoTHOCTH

bu6nuoreka [JOK

18
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna KaKk XapaKTepucTUKa
19 B3auMoieiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(medhopmanuu) mpy>KUHBI OT
IIPUJIOKEHHON CUIIBI»
21 SBnenue Tarorenus. Cuia TSKECTH
CBs3b MEXK]y CUJION TSKECTH U
22 Maccol Tena. Bec tena. Pemenue brbmmorexa [OK
' ) https://m.edsoo.ru/ff0al778
3aga4 o reMme "Cuna Ttsoxkect"”
” Cura TSKECTH Ha IPYTHUX TUIaHeTax. bubmmoreka [JOK
OU3NYECKHE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [{OK
24 Nsmepenune cun. JJuaamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tenma. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJTHOM MPSIMOM bubmorexa [TOK
N P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHIT
27 Pemenue 3amau no reme
"PaBHoneiicTByrOMIas cui”
73 TpeHue CKONIbKEHNS U TPEHUE MTOKOSI. bu6nuoreka [IOK
TpeHue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtophnast pabota «3yuenue bubnnorexa [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
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

3aBHCHUMOCTH CHJIbI TPEHHUS
CKOJIbYKEHUS OT CHJIbI IaBJICHUS U
XapakTepa COMpPUKACAIOIINUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amad Ha onpeneneHue

30 N o
PaBHOJCHCTBYIONIEH CHITBI
Pemenue 3amau mo remam: «Bec
Tenay, «I'papudeckoe n3odpaxxeHue bub6mmoreka [IOK
31 .
c», «Cunbl», «PaBHOAEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHII»
KonrpomnbHas padora o remam:
«MexaHn4YecKkoe ABHKeHHeE», «Macca,
32 ILIOTHOCTBY, «Bec Temay,
«I'padpuueckoe m3o00pakeHnE CHID»,
«CHIIBD
1 JlaBnenue. CriocoObl yMEHBIIICHUS 1 bubmmoreka [JOK
YBEJIIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwue raza. 3aBUCUMOCTD
34 JaBJICHU ra3a oT 00béMa bubnnorexa LIOK
> https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[Tepenaua naBieHust TBEPIBIMU
35 TeJIaMHU, )KUIKOCTSIMH U Ta3aMH bubmmorera [TOK
’ ' https://m.edsoo.ru/ff0a25b0
3akon [Tackans
36 JlaBlIeHME B KUIKOCTH | Ta3e, bu6mmoreka [{OK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «/laBienue B bubmuoreka [JOK
JKUIKOCTH U rase. 3axkoH Ilackasy» https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs cocyabl bubmuoreka [JOK



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

https://m.edsoo.ru/ff0a2970

but6mmoreka [JOK

39 r i
HAPABTHACCIHH Hpece https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopuineBoi
KHUJIKOCTHBIN HacoC
Atmocdepa 3emiu. [Ipuannb
CYIIIeCTBOBAHUS BO3AYIITHOM
41 o}(;OHOqKH 3emun 3aB};ICI/IMOCTB brbmmorexa [OK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIE€HUS OT BHICOTHI
HaJ YPOBHEM MoOps
4 Bec Bo3ayxa. ATmocdepHoe bubmmoreka [JOK
JTaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne aTMOCHEPHOTO 1aBIICHUSI. bubnmnoreka [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubmuotexa [JOK
JABJICHHUE HA Pa3INYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amad mo reMe
"AtmochepHoe naBieHue"
JlelicTBuE KUIKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
py ’ https://m.edsoo.ru/ff0a3276
Apxumenosa cuiia
JlaboparopHnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6nuoreka [JOK

JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B XKUIAKOCTBH»

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970

49

JlaGopaTtopHnas pabota 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00BEMA MOTpyKEHHOU
B )KHJIKOCTb YaCTH TEJIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopartopHnas pabota
"KoHcTpynpoBaHue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOJKH U
orpejeneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amau mo temam: «IlnaBanne
cynoB. BoznyxormnaBanuey,
«JlaBieHune TBEpABIX TEN, )KUAKOCTEH
W Ta30B)

bubmmorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas padbora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MountgocTts. EAuHUIBEI MOIITHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccinenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpH
noanéMe 1o Jiectauie"

56

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha pbiuare

57

Konrpomnpnas padora mo reme
«/laBneHre TBEpABIX TEN, )KUIAKOCTEU
1 ra3oB» / Beepoccwuiickas
IpoBepoyHas pabora

58

PesepBHblit ypok. Pabota ¢ TekcTamu

bu6nuoreka [JOK



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

o Teme «/laBnenue TBEPABIX TEII,
XKUIKOCTEH 1 ra3oB» / Beepoccuiickas
nmpoBepoyHas pabora

https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlaGopartopHnas pabota
«HccnenoBanue yciioBHid paBHOBECHSI
peIgara»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenune 3anay no teMe «Y CIOBUS
paBHOBGCI/Iﬂ pblqara»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimenT monesHoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KIIJ] HakJIIOHHOM
TUIOCKOCTHY

0.5

62

Pemenue 3amaud mo teme "Pabora,
MortHocTs, KIT/"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanndeckas OHCPIHUA.
Kunernueckas u INOTCHI MAJIbHAA
OHCPIusia

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUu

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

65

YPOK-3KCIEPUMEHT MO TEME
"DKCHeprUMEHTaIbHOE OIpeieIeHHIE
N3MEHEHHSI KWHETHYECKON 1
MMOTEHIMATBHON SHEPIUH IPH
CKaTBIBAaHWH TEJA IO HAKIIOHHOM
IJIOCKOCTH"

66

Konrpomnpnas padora mo reme
«PaboTa 1 MOLIHOCTb. DHEPTUA»



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

67 PesepBHblii ypok. Pabota ¢ TekcTtamu | bubnuorexa [JOK
o teMe "MexaHnueckoe IBHKeHue" https://m.edsoo.ru/ff0adee6d
PesepBHblit ypok. Pabota ¢ TekcTamu
68 o teme "PaboTta. MourHoCTb. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUH U UX OINBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
4 KHUIKOTO U Ta3000pa3HOTO COCTOSTHHI |
BEIIECTBA HA OCHOBE ITOJIOKEHUHI
MOJIEKYJIIPHO-KNHETUYECKON TEOPUH
5 Kpucrannmmaeckue u amopdHbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe U KaNWUISIPHOCTD. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacuiipeHne 1 coxaTue 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHHUS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco0Obl | bubnumoreka [IOK
WU3MEHEHUS BHYTPEHHEN SJHEPruu https://m.edsoo.ru/ff0a5c60
10 Buns! Teronepenaun 1 bubnmnorexa [JOK



https://m.edsoo.ru/ff0a5c60
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

https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPUAJIOB B LIENISAX https://m.edsoo.ru/ff0a65¢c0
sHEeprocoepekeHus "

12 KonnuecTBo TEIUIOTHL. Y IebHAs Bbu6nuoreka [JOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bub6numorexa [IOK
TennooOMeH u TeTI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatophas pabota

14 "UccnenoBanue saBiIeHUS bubmmoreka [JOK
TEII000MEHA MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Boab!"
Pacuyer konmuecTBa TEMIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBaHUS Tea
Y BBIJICSIEMOTO UM TIPU OXJIKICHUH

16 JlaboparopHnas padota "Onpenenenue bubnuoreka [JOK
yIEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeiabHas TEIIoTa bubnuorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpCBaHNE

18 KPUCTAJUIMYECKUX TEJ. Y AebHAsA bubmorexa [JOK

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

TEIUI0TA TJIABJICHUS

19 JlaGopatopHas pabora "OnpezneneHue bu6nmorexa [IOK
yAEJIbHOU TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue M KOHACHCALHS. bubmunoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenne. Y nenpHas temiora bu6mmoreka [IOK



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
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

apooOpa3oBaHUs U KOHJICHCAITUH.
3aBHCUMOCTB TEMIIEPATYPhI KUTICHHS
OT aTMOC(epHOTO JaBIECHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxuocTs Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEILHOH BIQXHOCTU BO3MyXa"

bubmmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneneHue
BIIYKHOCTH BO3/yXa

24

[TpuHIMITBI paOOTHI TEIIOBHIX
neurareneif. [Taposas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUS

25

KIIJI TenoBoro aBurares.
TennoBele ABUraTeIN U 3alIuTa
OKpYXKaroIleH Cpepl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHU:A U ITPCBPALLICHUA
OHCPI'vU B TCIJIOBLIX ITPOLIECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe ""TermoBbIe ABICHUSA.
N3MeHeHune arperaTHbIX COCTOSIHUI
BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TeruioBble ABNIEHUS. MI3MeHeHMe
arperatHbIX COCTOSIHHMI BelecTBa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [IBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue "IneKTpU3aLusl
TeJ UHAYKIUEW U IpH
CONPUKOCHOBEHUU"



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

B3anmoneiicTBre 3apsyKEHHBIX TETT.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DIIeKTPUUIECKOE TIOJIE.
1 HanpsikeHHOCTD 3IeKTpUYECKOro bu6mmorexa [IOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKHUX TTOJIEN
Hocurenu anexTpuyeckux 3apsiioB.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
34 ITpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH bub6nuoreka [IOK
COXpaHEHU JIIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pemenune 3aiay Ha npuMeHEeHUE bubmunoreka LIOK
CBOMCTB DJICKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBUS €ro
36 cymectBoBanusd. Uctounukn bubmorexa LOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlefcTBHUS DIIEKTPUYECKOTO TOKa bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccinenosanue "Jleiicteue
38 AJIEKTPUYECKOTO IOJIs1 Ha MPOBOIHUKHU 1
U TURJIEKTPUKU"
19 DIIeKTPUUYECKHUH TOK B METAJIIaX, bubnuorexa [JOK
JKHUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas Lenb U €€ COCTaBHbIE
qacTu
Cuuna Toka. JlaboparopHas pabota
" bubnmnoreka [JOK
41 N3mepenue u peryaupoBaHUue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DJIEKTPUYECKOE HANIPSIKEHHUE.
BoasT™metp. JITaboparopras padota

bu6mmoreka [IOK

42 0.5
"M3MepeHne u peryaupoBaHue https://m.edsoo.ru/ff0a9¢14
HanpspKeHus"
43 CornpoTuBIIeHHE TPOBOTHHKA. bubnuorexa [JOK
VY nenpHOE CONMPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBUCHMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TIOIIAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYEHUs U MaTepuaa”
3aBUCHUMOCTD CUJIBI TOKA OT
45 HanpspkeHus. 3akod OMa It ydacTka bubnnorexa [IOK
p ' Y https://m.edsoo.ru/ff0aad44a
enu
JlaGoparopHas pabota
"HccnengoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILEr0 Yepe3 Pe3nucTop, OT 1 bubmmorexa [JOK
> AAY pe3 p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHUS TIPOBOJTHUKOB
JlaGopaTtopnas padota "IIpoBepka
43 IIpaBUJjIa CJIOKEHUS HAIIPSKEHUHN TIPU 1 bubnuoreka [JOK
[OCJIEI0OBATENBHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon"
JlaGopaTtopnas pabota "IIpoBepka
49 IIpaBWIa I CUJIBI TOKA IIPH | bubnuorexa [JOK

napajyuieIbHOM COEIMHEHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle



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

Pemienue 3amay Ha npUMeEHEHHE

50 3akoHa OMa U1 pa3IuuHoro bubmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO bubmmoreka [JOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpeneienue
52 a60TpLI I/III\)/IOH_[PI:OCTI/I JJIEK pnqecxoro Bubmorexa LIOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKUe e U MOTPEeOUTenn
53 3JIEKTPUYECKON IHEPIUU B OBIT Bubmiorexa IJOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbIkanne
54 ITocTostHHBIE MATHUTEI, UX
B3aUMOEHCTBIE
55 VYpok-uccnenoBanue "M3zyuenue bubnuoreka [JOK
MOJIEH ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MaroHuTHoe I10J1e
56 3eMIIH U €ro 3HaueHue VI JKU3HU Ha Bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUUECKHUE 3apsiIbl.
57 3apsKeHHBIE TENA U UX Bubmaorexa OK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. I10CTOAHHBIN
ANEKTPUIECKUH TOK"
Konrponbnas padora mo reme
"DIEeKTPUUECKUE 3aPSLabI.
P PAA bubmuoreka [JOK
58 3apsKEHHBIE TENIA U MX

B3aumoieicTBus. [locTosTHHBIN
anekTpuyeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a

mpoBepoyHas pabora

59

PesepBHEIii ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBIIM
anekTpudeckuii Tok" / Becepoccuiickas
poBepoyHas paborta

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruuTtHoe 1nosie
ANIEKTPUYECKOro TOKa MaruutHoe
IMOJIC KaTYIIKHU C TOKOM

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

IIpMeHeHne 2IEKTPOMAarHuToB B
texHnuke. Jlabopatopuas pabora
"N3yueHue neicTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOBUTATENb TOCTOSHHOTO
Toka. Micnionb3oBanue
AIIEKTPOABHUraTeNe B TEXHUYECKUX
yCTPOHCTBaX M Ha TPAHCIIOPTE.
JlaGoparophas pabota
"KoHCcTpyupoBaHue 1 U3y4eHHe
paboThI eKkTpoaBUTaTess'”

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

63

Omneitel @apanes. 3aKoH
AJIEKTPOMArHUTHOW MHAYKIIHH.
IIpaBuno Jlenua

64

Dnexrporeneparop. Criocoos
MOJTyYEHUS JIEKTPUIECKON SHEPTUH.
DIeKTpOCTaHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM paboTe



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

1o TeMe "DIIEKTPUUYECKUE n
MarHuTHBIE SBIeHUSA"

KonTponbHas pabota no teme

66 "DIEeKTPHUUECKAE U MAaTHUTHEIE 1 Bubmorexa HOK
Tp" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBHbIii ypok. Pabora ¢ TekcTramu bubnnoreka [JOK
67 \ 1
o teMe "TerioBbie aBieHus" https://m.edsoo.ru/ff0accSe
68 PezepsHblil ypok. Pabota ¢ Tekctamu 1

o teme "MaraurtHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14.5



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

9 KUIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpouabnsblie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrtema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsiMOJIMHEHOE | bubnuotexa [JOK
IBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBmkeHue. CpeHsiss U MTHOBEHHAs 1
CKOPOCTH

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBIKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOIMHEWNHOTO

6 PaBHOYCKOPEHHOT'O ABM>KEHUS. 1
I'padux ckopocTu
JlaGopatopHnas pabora "OnpezneneHue

7 YCKOpEHHS Tena npu | 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CoOognoe nanenue teil. OnbIThI |
lanunes

9 PaBHOMepHOE nBHKEHUE TIO 1 bu6mmoreka [IOK

okpyxHoctu. [lepron u yactora

https://m.edsoo.ru/ff0aecl76



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

oOpamieHus. JInneiHas v yriioBas
CKOpPOCTH

10 [{eHTpOCTpEMHUTENIBEHOE YCKOPEHHE
1 IlepBeb1it 3akoH HeroToHa. Bektop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3axoH HeroTOHA. bubnuorexa [IOK
PaBHopelicTByOIIAdA cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuotexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amay Ha npuMeHeHUE bubnmoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
bubmnoreka [IOK
1 . r
> Cuna ynpyrocru. 3axos I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YIPYTOCTH
17 JlaboparopHnas pabota «Onpenenenue bubnunoreka [JOK
YKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmorexa [JOK
1
8 Cura Tperms https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora "OnpezneneHue bu6nuorexa LIOK
20
K03 pHLIMEeHTA TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
Penrenue 3amau mo teMe "3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
) . YIpy . https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuita TSKECTH U 3aKOH BCEMHPHOTO Bubaroreka IIOK



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

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO
naJieHus

https://m.edsoo.ru/ff0af044

VYpoxk-koH(pepeHuus "JBrKeHe Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3aga4 no teme "Cuita Eub 110K
noIMoTeKa
24 TSDKECTU Y 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
75 IIepBas kocMu4ecKass CKOPOCTb. bubnuorexa LIOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepruanbHOW TOUKH.
AOGcComoTHO TBEPAOE TEIO. BuG 1OK
.. HOIHOTEKA
26 PaBHOBecue TBEpAOTO TENA C
. o https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OCBhIO BPAILCHUS.
MowmenT cuinsl. LlenTp Tsokectu
PaBHOBecue MaTepruanbHOM TOYKH.
AOGCOIFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKPETUIEHHOW OCBhIO BPALLEHUS.
MowmenT cuinsl. LleHTp Tsokectu
73 Pemenue 3amau mo reme "MoMeHT bubmnoreka [IOK
cuibl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe Eub 110K
noInoTeKa
29 o TeMe "MexaHnueckoe IBHKEHHE.
B . " https://m.edsoo.ru/ff0b0408
3alMOJIEHICTBHE TEI
Konrponbnas padora mo reme BuG 110K
noIMoTeKa
30 "MexaHH4eCcKOe IBHKECHHE.

B3aumopeiictue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044

Nmnynbe Tena. UMiynsce cuibl. 3aKoH

bu6mmoreka [IOK

31 coxpaHe ca. ¥ oe
XPAHCHI HMIYJIbCa. STIPYToe 1 htps://m.edsoo.ru/fi0b07fa
HEYNpPYyroe B3auMOJICHCTBUE
1 Pemenue 3agau mo Teme "3akoH Bbu6mmorexa [JOK
COXpaHEHUS UMITYJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmoreka [JOK
34 Mexannyeckasi paboTa U MOLIHOC
A 7 paboTa 1 MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OnpeneneHue
16 paboThI CUITBI TPEHUS TIPU
pPaBHOMEPHOM JIBHKEHHUH TeJa 10
TOPU30HTAIBLHOM MOBEPXHOCTH
37 CBsi3b 2HEPrUU U PaOOTHI.
[ToTenuuanbHas SHEpPTUS
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHHKE
40 JlaGopatopHnas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHUs YHEPTU) https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOe IBMYKEHUE U €TO bubmuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHusl. bu6mmoreka [IOK

BLIHY)KIIGHHLIG Konebanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

43

MaremaTuyecKui U NpyKUHHbBIA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui OT KECTKOCTH
MPY>XUHBI ¥ MACCHI IPy3a»

Bbu6morexa [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIEOaHUIX

46

JlaGopatopHas pabota «OnpezneneHue
4acTOTHI U MIepHoJia KoneOaHui
IIPYKUHHOI'O MasiTHUKA»

bubmuoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHHi
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexannueckue BoIHEL. CBOMCTBA
MexaHW4YeCKUX BOJH. [IpogopHbIC 1
MOTIEPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpok-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPIOM TEIIE.
CeiicMrueckrie BOJTHBI"

50

3Byk. Pacnipoctpanenue u otpaxxeHue
3ByKa

51

Ypoxk-uccrnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

53

Ypok-koHbpepenius "YIIbpTpa3ByK U

bu6mmoreka [IOK



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

nH(}pa3ByK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM padboTe

Bbu6mmorexa [JOK

54 1o TemMe "3aKOHBI COXpaHEHUSI.
P . https://m_edsoo.ru/f0b2510
Mexanudeckue KojieOaHusl U BOJHBI
Konrpomnbnas padora o reme
55 "3aKoHbI COXpaHeHus. MexaHnueckue
Kosie0aHusl U BOJHBI"
DJEKTPOMarHuTHOE IOJIE. bubnuorexa LIOK
56
DJEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJIH
VYpok-konpepenuus "Hlkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBaHue 3I€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CcBsA3U"
VYpok-uccrnenosanue "M3yuenue
. bubmuoreka [JOK
59 CBOMCTB 2JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMITEHOTO TenedoHa
Pemenue 3anau Ha onpenenexHue
60 4acTOTHI U JJIMHBI AJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpO/Ia CBETA.
61 Ckopoctb cBeTa. BonHOBBIE CBOMCTBA Bubmmorexa LIOK
Th CBeTa. BOTHOBBIE CBOWCTB
P https://m.edsoo.ru/ff0b31d0
cBETa
Hcrouynuku ceera. [IpsmonuneitHoe
62 acrpoCTpaHEHUE CBETa. 3aTMEHUS Bubmmorexa [JOK
Paciipocip ) https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
63 3aKOH OTpa)K€HUsI CBETa. 3epKaa. bubnuoreka [JOK

Pemenue 3amau Ha IIPUMCHCHHC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca

3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3aKoH

bu6mmoreka [JOK

64
MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE
65 cBeta. Mcrionp30BaHue MOJHOTO bubmuoreka [{OK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHYECKUX CBETOBOJIAX
Jlaboparopnas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJla MPEeJTOMIICHHS
CBETOBOTO JIyya OT yrIJia MaJeHus Ha
rpanune "Bo3ayx-crexsio""
VYpoxk-koHpepenuus "Mcnonb3oBanue
67 MIOJIHOTO BHYTPEHHET0 OTPAKEHHUS:
CBETOBO/bI, ONTUKO-BOJIOKOHHAS
CBA3B"
bu6mmoreka [IOK
68 JIunzbl. OnTuyeckas cuja JMH3BI
https://m.edsoo.ru/ff0b3f2¢c
bu6mmoreka [JOK
69 [TocTpoenue n300paxxeHui B THH3AX
P p https://m.edsoo.ru/ff0b444a
Jlaboparophnas pabota "Onpenenenue
70 ok SHOFE ach:)TO;IHHﬁ u olljimqecxoﬁ Bubmmorexa LIOK
4 p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPATOIIEH THH3BI
71 Ypoxk-koHpepeHus "OnTuueckue bubnuoreka [IOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue Bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledekTs

3penus. Kak coxpanuts 3penue"



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea

Paznoxenue 6eoro cBera B CIEKT).
OnwiTel HeroTona. Crnoxxenue

bubmnoreka [HOK

74
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBETa
Jlabopartopnast pa6ota "OMNBITHI 11O
pa3iIokKEeHUIO OEI0ro CBeTa B CIEKTP U
75 BOCIIPHSTHUIO IIBETA MPEIMETOB IIPU UX bubmorexa HOK
p i pelt P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBHIE
¢bunsTpH"
VYpoxk-nipakTiukyMm "BonHoBbIe
76 CBOICTBa cBeTa: AucCHepcus,
uHTepdepeHus u quppaxaus”
77 Omnsitel Pe3epdopna u mnanerapuas bubnnoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens aroma bopa
Hcnyckanue v MOrJIonieHue cBera
79 atromoM. KBaHTbl. JInneluateie bubmorexa [OK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habnonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTB 1 €€ BUJIBI bubmmorexa [TOK
s A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atToMHOTO sisipa. HykimonHas bubmmorexa [JOK
MOJCIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHbIE peBpalleHNUS. bubmuoreka [IOK
H3oTorbl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: bubmuoreka [{OK

"PanuoakTuBHBIEC TpeBpamieHus"

https://m.edsoo.ru/ff0c1b4a
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85

[Tepuon nonypacmnana

86

VYpoxk-koHpepenuus "PagroakTHBHBIE
U3Ty4eHUs B IPUPOJE, METULIMHE,
TeXHHUKe"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuu. 3aKOHBI
COXPaHEHUs 3apsA0BOr0 U MacCOBOTO
qucen

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

BHCpI‘ U CBA3U ATOMHBIX AEP. CBs3b
MAacCChl 1 SHCPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amaud no treme "AnepHnie
peakuun"

90

Peakiuu cunTe3a U AeNeHUS SAep.
Uctounuku sHeprun CoJiHIa U 3BE311

bubnnoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koupepermus " nepHas
sHepreTuka. JlercTeus
PaINOAKTUBHBIX M3TyUYEeHUN Ha KUBbIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOIBHOM padboTe
1o TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJTHEI.
KsanrtoBbie siBeHus"

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c223e

93

Konrponbnas padora no reme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJTHEI.
KBanToBsie siBieHus"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3aumopeiicteue ten"

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



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126

[ToBTOpenue, o600meHNe. Perenue

95 aCYETHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 bubmmorexa TIOK
p a1 https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mpoiiecchl”
[ToBTOpenue, 06o61eHue. Pemenne
96 AaCYETHBIX M KAaYECTBEHHBIX 3a7a4 110 1 buGnnorexa [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemoBeIxX aBurarenei"
[ToBTOpenue, o6o0mmenue. Pemenne
97 ACYETHBIX U KAYECTBEHHBIX 33124 110 1 buGnnorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycraHOBOK"
[ToBTOpenue, o6o0IIEeHHE.
98 JlaGopatopHbIe pabOTHI 110 KYPC 1 1 Bubmorexa OK
paTop P ypey https://m.edsoo.ru/ff0c2¢52
"CseTOBbIE gBiIeHN"
[ToBTOpenue, o6o6meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Texkctamu 110 teme "Konedauus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOoBEIE 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o06obmenue. Padora ¢
102 TekcTamu 110 TeMme "KBanroBasa u 1
anepHas pusmuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pa3indyaTthb ABJICHHUA IO OIMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘—ICCK06 SIBJICHUEC

1.3

pacro3HaBaTh IPOSBICHHE M3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B YYEOHYIO, BBIICIATH

CylIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUHN

1.4

ONHUCHIBATh H3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUH TPABHILHO
TPAaKTOBaThb (U3UUECKUH CMBICI HCHOJIB3YEMbIX BEIMYUH, WX
0003HaYCHHS ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBA3bIBAIOIIME JAaHHYIO (PU3MUYECKYI0O BEIMYUHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITMYUH

L5

XapaKkTepU30BaTh CBOMCTBA TeJ, (HU3HUYECKUE SIBICHHUS W TPOIECCHI,
WCIIONb3ysl HK3YYEHHBIE 3aKOHBI, IIPU O3TOM J1aBaTb CJIOBECHYIO
(GOpMyITUPOBKY 3aKOHAa M 3alUChIBAaTh €r0 MaTeMaTU4YeCKOoe

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tel, B TOM
qucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBbISABIATh HPUYMHHO-CIEJCTBEHHBIE CBS3HM, CTPOUTH
oObsicHeHue M3 1 — 2 JOrMYeckux MmaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (DM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarb pacuéTHble 3a7aud B 1 — 2 NEHCTBUSA, UCHOJB3Ys 3aKOHBI U




(bopMyIbl, CBA3BIBAIONINE (PU3NUECKUE BEJIUYMHBI: HA OCHOBE aHAJIN3a
YCIOBUS 33Jaud  3alUCBIBATh KpaTKOE YCJIOBHE, IOJCTaBIISATH
¢uznyeckue BeNIWYUHbI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JaHHbIE, HEOOXOUMBIE JUIsSl pEeIlIeHHs 3a/la4, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
bu3NYecKuX METOJOB, B ONHCAHWU UCCIEOBAHMS  BBIICNATH
MPOBEPSAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyarh U
MHTEPIIPETUPOBATh MOJYUYEHHBIM pe3yJbTaT, HaXOAUThb OUIMOKH B

XOJ¢€ OIIbITa, A€JIAaTh BBIBOJABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOAMUTH OIBITHl IO HAOMIONCHUI0 (PUINYECKUX SBICHHUA WU
(¢u3MYeCKuX  CBOWCTB  Tel:  (opMymMpoBaTh  TIPOBEpSEMbIC
NPEINONOKEeHUsl, CcoOUpaTh  YCTAaHOBKY W3  NPEIIOKEHHOTO

000pyTOBaHUS, 3aIUCHIBATH XO/1 OMBITa U (JOPMYJIUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TIPSIMBIE M3MEPEHUSI C HCIOJIh30BAHMEM AaHAJIOTOBBIX W
upoOBbIX MPHOOPOB, 3aMHUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OIHOM  (PU3UYECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOrO HCCIEIOBaHUS, cOOMpaTh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHMUS, CIIEAYs IPEUI0KECHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaONIUIl U rpaUKOB, /1€1aTh BHIBObI

I10 pe3yJibTaTaM HUCCICAOBaHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHUH, CIEIys
NPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHH COOMpaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

coOmoaTh TMpaBuUja TEXHUKHM O€30MacHOCTH TIpH pabore ¢

nmabopaTOpHBIM 000PYTI0BAaHUEM

1.14

yKa3blBaTh MPUHIMIBI  JASHCTBUS MOPUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTepHU30BaTh MPUHILUIBI JEUCTBUS HM3YyUEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C INOMOIIbIO HMX OMNHCAHUA,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U

He0oOXoAuMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAWTH TPHUMEPHl (HaXOauTh HWHGMOpPMAIMIO O MpUMepax)
MPAKTHUYECKOTO UCIIOJIb30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM I oOecrieueHuss O€30MacHOCTH TMpU  OOpalieHuu ¢
npubOpaMu U TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHCHUSI 3/I0POBbS U

COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpelie

1.16

OCYILECTBIIATH OTOOp MCTOYHHKOB MH(POpPMALUU B ceTu VHTEpHET B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IYTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB
BBIIECTISAITh MHQOpMAIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYMBOM HIIU

MOXKET OBITh HeILOCTOBepHOﬁ

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHU U yueOHBIX 3alaHuI
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEpKaHMS,
CIIpaBOYHBIE MaTEpHallbl, pecypchl cetu MHTepHeT, BlageTh
npuéMaM# KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHust HHPpOpMaITUH

U3 OJIHOM 3HAKOBOM CHUCTEMBI B PYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpaTKHE MUChMEHHBIC U YCTHBIE COOOIIECHUS
Ha ocHOBe 2 — 3 HCTOYHUKOB HHPopMAIuu (PU3UIECKOTO
COJIep’KaHus, B TOM 4YHCJEe MyOJUMYHO JeNaTh KPAaTKHE COOOIIEHUs O
pe3ynbTaTax TPOCKTOB WM Y4YeOHBIX HCCICOBAHHUNA, TMPU OSTOM
TPpaMOTHO HCMOJb30BaTh M3YYEHHbIM MOHSATUWHBIA amnmapar Kypca

(1)I/I3I/IKI/I, CONMPOBOKAATH BBICTYIIJICHUC Hpei’.eHTaL{Heﬁ

1.19

IIPpU BBITTOJIHCHUU y‘-ICGHBIX IMPOCKTOB U I/ICCHCI[OBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTH B rpynrne B COOTBETCTBUHU C MTOCTABJICHHBIMHA 3aJladyaMu,
CJICIUTh 3a BBIIIOJHCHHCM IlJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHMBAThHb
COOCTBEHHBIH BKJIaax B  ACATCIBHOCTL  I'PYIIIbI, BBICTPpAUBATDH
KOMMYHHUKaTHBHOC BSaHMOHeﬁCTBHe, YUUThIBasA MHCHUEC

OKPY’KaIOIINX

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pas3inyaTtb ABJICHHA IO OIMMCAHUIO HUX XaPaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOE SBICHHE

1.3

pacro3HaBaTh IpOSBICHHE M3YYEHHBIX (U3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUEOHYIO, BBIICNATH

CYILIECTBEHHBIC CBOICTBA (MIPU3HAKN) (PUINIECKUX SIBICHUIN

1.4

ONHUCHIBATh H3yYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTIONB3Ysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUHM TPABHILHO
TPAaKTOBaTh  (U3UYECKHHA  CMBICI  HCIOJBb3YEMBIX  BEIHYUH,
0003HaYeHHS ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYI0O (U3MUECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YUYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BETHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SBJIEHUS U IPOLIECCHI,
UCIIONIb3ysl W3YYEHHBIE 3aKOHbBI, NIpPH 3TOM JaBaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa M  3allUChIBaTh €r0 MaTeMaTU4YecKoe

BBIPA’XXCHHUC

1.6

00BSACHATH (hM3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JOTMYECKHMX IIAroB C MOMOMbI 1 — 2 W3y4eHHBIX CBOWCTBA

buznyecKux SBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarb pacuéTHbIe 3aa4ud B 2 — 3 JEHCTBUS, UCIOJIB3Ys 3aKOHBI U
(dbopMyIIbl, CBA3BIBAONINE (PU3NUECKUE BEIUMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIIOBHE, BBIABIISITH HEJOCTATOK
JaHHBIX Ui pELIeHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Juisl €€ pelIeHUs, POBOAUTH pacuy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHHe (PU3NYECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH MOMOIIU
(GU3M4ECKUX METOJ0B, UCTIONb3Ys ONMCAaHUE UCCIIEAOBAHMSI, BBIIEIATh
IIPOBEPSIEMOE IIPENIIOJIOKEHNUE, OLIEHWBATh IIPABWIBHOCTH IOPSIKA

MPOBEACHUA UCCIICO0OBaHMA, ACJIaTh BBIBOABI

1.9

IPOBOJUTH OMBITBl 10 HAOIIOAECHUIO (PU3MYECKUX SBICHUHA WM
¢usuueckux  CBOMCTB  Ten:  (OpMYyIMpOBaTH  MPOBEpSEMBIE

NPEJIOJIOKEHNs, coOMpaThb  YCTAHOBKY M3  NIPEJIONKEHHOIO




000pyA0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOPOB U IATYUKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHM ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJICJIOBAHWE  3aBUCUMOCTH  OJHOM  (pu3mueckou
BEJIMYMHBI OT JPYrol C MCHOJb30BaHUEM MPSMBIX HM3MEPEHUM:
IUTAHUPOBATh MCCIIEOBAHHUE, COOMpaTh YCTAHOBKY W BBINIOJIHATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yJIbTaThl MOyYCHHOW 3aBUCHUMOCTH B BHUJE TAOIUI[ M TpaduKOB,

JC€JIaTh BBIBOAKGI 11O PE3yJIbTaTaM UCCIICAOBaHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYMH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
clelys. IPENJIOKEHHOW MHCTPYKUMHM, UM BBIYHMCIATH 3HAYCHHUE

BCINYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKM O€30MacHOCTH TIpu pabore ¢

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OMNHCAHUS, HCIOJIb3Ys
3HaHUS O CBOMCTBax (U3MYECKUX SBICHUM H HEOOXOJUMBbIC

(1)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pbl o CxXe€MaM MU CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUYCCKHUX ueneﬁ C IOCJICAOBATCIIBHBIM H IApaJUJICIIbHBIM
COCAMHCHUCM 9JICMCHTOB, pasinvasa YCJIOBHBIC 0003HaYCHUS

3JICMECHTOB JJICKTPHUYCCKUX nerei

1.16

MPUBOANTH TPHUMEPHl  (HAXOauTh HWH(MOpPMAIMIO O MpUMepax)
NPAaKTUYECKOT'0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUM B IOBCEAHEBHOM
KU3HM I oOecmiedeHuss O€30MacHOCTH TMpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHSI 3[I0POBBS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpejie

1.17

OCYIIECTBIISATh OUCK MHPOPMAINK (PU3NIECKOTO COJIEPKAHUS B CETU
HNHtepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUW U IIyTEM CpPaBHEHHUS
JOTIOTHUTEIIHBIX HMCTOYHUKOB BBIACIATH WHQPOPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCTONB30BaTh TPU  BBIOJHEHMM Y4YeOHBIX 3aJaHUN  Hay4HO-




HOIYJIIPHYIO JINTEpaTypy (U3NYECKOIO COAEp>KaHUs, CIIPABOYHbIE
MaTepuainbl, pecypchl ceTh VHTepHeT, BnaxeTe NpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, NMPeoOpa3oBaHus MHPOpPMAIUN U3 OJHOU

3HAKOBOM CHCTEMBI B APYTryro

1.19

CO03/aBaTh COOCTBEHHBIC MUCbMEHHBIE M KPAaTKHE YCTHBIE COOOIICHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PH3UIECKOTrO
COJIep)KaHUs, B TOM 4YHCIIe MyOJIMYHO NPEICTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM MCCJIEAOBATEIbCKON AEATEIBHOCTH, IPH 3TOM
rPaMOTHO HCIOJIb30BaTh HM3YYEHHbIM IMOHSITUHHBIA amnmapaT Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

MIPU BBITIOJTHEHUHM Y4YEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB PaCHpPENeNsITh 00SI3aHHOCTU B TIpyINIe B COOTBETCTBUU C
[IOCTABJIICHHBIMU  3a/1a4aMH, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
cOOCTBEHHBIM BKJAJ B JCITENBbHOCTb TPYMIBI, BHICTPauBaTh
KOMMYHUKAaTUBHOE€  B3aWMOJICWCTBHE,  IMPOSBIAS  TOTOBHOCTH

paspeniath KOHMIUKTHI

9 KUIIACC

Kon
NpoBepPsIEMOro
pe3yjabTarTa

HpOBepﬂeMble NMpEeAMETHBLIC PE3YyJbTAaThl 0CBOCHUA OCHOBHOI
06p330BaTeJILHOI71 nmporpaMmbl OCHOBHOI'O o01ero 06pa303aﬂuﬁ

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pas3inyaTtb ABJICHHA IO OIMMCAHUIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKoe SIBJICHHUC

1.3

pacro3HaBaTh IpOSBICHHE M3YYCHHbIX (U3MUYECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM TNEPEBOAMUTH MPAKTUUYECKYIO 33/ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUI

1.4

ONKCHIBATh W3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCNONb3ysl (U3NYECKHE BEIMYHMHBI, IPU ONMCAHUM IPABHIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHSI U €UHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME  JIAHHYIO  (PU3MYECKYIO BEIMYUMHY C  JAPYTUMH




BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(bI/I3I/I‘leCKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBICHHUS U IPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHHE

1.6

O00BACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJIGHCTBeHHBIC CBA3H, CTpOI/ITB O6’b$ICH€HI/I€ nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 WM3yYEHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUNA, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHele 3ajauu (onuparomuecs Ha cucreMy u3 2 — 3
YPaBHEHUI), HCIONB3ysT 3aKOHBI ¥ (OPMYJBI, CBS3BIBAIOLINE
¢u3nueckue BeIMYMHBI: Ha OCHOBE aHalu3a YCIOBHUA 3aJlaud
3alMUCbIBaTh KpPAaTKO€ YCIOBHEC, BBIABIATH HEAOCTAIOIIME HIIN
M30BITOYHBIC JTaHHBIE, BBIOMPATh 3aKOHBI U (YOPMYJIBI, HEOOXOAUMBIE
4Jid pelCHud, IMPOBOAWTH paCLIéTBI U ONCHUBATH PCATTUCTUIHOCTDH

MOJTyYEHHOT0 3HaUYeHUs (PU3NUECKOI BEIMYMHBI

1.8

pacro3HaBaTh MPOOIEMBbI, KOTOPhIE MOXHO PEUINTh NpU TOMOIIU
(U3NYECKUX METOJIOB, MCIIONB3Ys OMUCAHUE WCCIICAOBAHUS, BBIICIAThH
MpoBepsieMOe TPEINOI0KEHNE, OLIEHUBATh MPABWILHOCTh MOpPSAKA
MIPOBEJCHHSI HUCCIEAOBaHUs, JeNaThb BbIBOJbL, HHTEPIPETHUPOBATDH

pe3ynbTaThl HAOJIOCHHIA U OTILITOB

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DHU3HYECKUX SIBICHUNA WIIH
(GU3MUECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3
n30BITOYHOrO Habopa 00OpyAOBaHHUS, OMHMCHIBATH XOJ ONbITA U €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOIBI

1.10

NPOBOJUTh MPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUIA,
ompenenss cpenHee 3HauEHHE HM3MepseMOod BenudyuHbl ((pokycHoe
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpUoopa)

NPOBOJIUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUil: IUIAHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (HKCHPOBATH pPE3yJIbTAThI

HOHy‘IeHHOf/’I 3aBHCHMMOCTH (1)I/ISI/I‘~I€CKI/IX BCJIMUMH B BHJC Ta6J'H/IIII/I




rpauKoB, JAefaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IOPOBOJUTh  KOCBEHHbIE  H3MEPEHUS  (U3UYECKUX  BEIMUYUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATE M3MEpPEHUs, CIeays MNpPeJI0KEHHON WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJy4YCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofarh TMpaBWia TEXHUKM Oe3omacHOCTH Tnpu paboTte ¢

1ab0paToOpHBIM 000PYI0OBaHHEM

1.14

pa3nnyaTh OCHOBHBIC NMPHU3HAKM W3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHas TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeNIb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OINHCAHUA, HCIOJIB3Ys
3HAHUSI O CBOMCTBaxX (PU3UYECKUX SBICHUA U HEOOXOIMMBbIe

¢buznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMAaTHYHBIE PHUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PEUICHUH YYEOHO-MPaKTUYECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl HOCTPOCHUS M300paKeHUH B IIIOCKOM

3epkaje u coOuparolei JuH3e

1.17

NPUBOJUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPHUMEPAX)
MPAKTHUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KHU3HH Uil oOecriedeHus: O€30MacHOCTH MpH  OOpameHHH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPaHEHHSI 3J0POBbS U

COGJ’IIOI(CHI/I}I HOPM 5KOJIOTHYECKOI'O IMOBCACHUS B 0pr>1<aromel71 cpeae

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENbHO (QOPMYNHpYysi TMOWMCKOBBIA  3aIpoc,
HaxXOAUTb NYTH  OINpPENEICHHUs  JTOCTOBEPHOCTH  ITOJIYYECHHOU
WHPOpMAIIMM HAa OCHOBE HMMCIOIIMXCS 3HAHWW W JIOTOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIONB30BAaTh MpPH  BBIMOJTHEHUHM YYEOHBIX 3a/laHUil  HAy4dHO-
MOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTH VIHTepHeT, BiaxeTh NpuéMaMu

KOHCIIEKTUPOBAHMsI TEKCTa, NpeoOpa3oBaHusi HHPOPMALMU U3 OJHOM




3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBe HH(pOpPMALIUM M3 HECKOJbKUX HCTOYHUKOB (PU3HUUECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTABIATh PE3yJbTaThl NMPOECKTHOW WU
UCCIIEIOBATENBCKON  JEATENBHOCTH, IPU  OTOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeiia
GU3MKN U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ y4EToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINIESCKUX
MIPOLIECCOB PACHpPENeNsITh 00SI3aHHOCTH B TPYyIMIE B COOTBETCTBHU C
IIOCTABJIICHHBIMU  3a/1a4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILJIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JCITENBHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKAaTUBHOE€  B3aWMOJICWCTBHE,  MPOSBIAS  T'OTOBHOCTH

pazpemats KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kon
pa3zaena

Kon

3JIEMEHTA

IIpoBepsiemble Y1eMEHTBI COIeP:KAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

duznka — Hayka O TMpuUpone. SIBIEHUS TPUPOJIBI.
dusznueckre  SABIEHUSA: MEXaHUYECKHE, TEIUIOBHIE,

QJICKTPUYECCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Odusnueckne BenuuyuHbl. M3Mepenune — usmueckux
BemmunH.  Pusnueckue  npubopsl.  [lorpemHocTh

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EctecTBeHHOHAyuyHBI METO]| MO3HaHUA: HaAOIIOJEHUE,
IIOCTAaHOBKAa HAay4YHOI'O BOIIPOCA, BBIJBMUKCHHE TUIIOTE3,
OKCIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBSICHEHUE

HaOJIFOJaeMOT0 SBJICHUSA

1.4

Onucanve GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIEICH

1.5

[TpakTryeckue paboTHI:

#Hi#HPar###l13Mepenue pacCTOSHUM.
###Par###l3mepenne o0bEMa KUIKOCTH M TBEPIOTO
Tena.

#H#H#Par###Onpenenenrne pa3MepoB MaJbIX TEJ.
#iHParf##l3Mepenne  TeMmrepatypsl IpU  IIOMOIIH

XKHUJIKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATyPbl

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEIIIECTBA

2.1

#HH##Par###CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIBI, UX
pasMepsl.  OMBITBI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#HH##Par##Ht]lBmkenne  dactuiy  BemectBa.  CBs3b
CKOPOCTH  JIBIXKCHHS  4YacTUI[ C  TEMIIepaTypoil.

BpoyHoBckoe nBmxenue, nuddysus

23

BSaI/IMO,Z[CI‘/IICTBI/IC JacTull BEUICCTBA: IIPUTAKCHUC U




OTTAJIKMBAHHC

HH##Par##H ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEINl.

2.4 B3anMocBs3p MeXay CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuueckue padbOTHI:
#H#Par#H#OneHka nuameTrpa aTroMa METOAOM PsAIOoB (C
UCTONIb30BaHueM ¢otorpaduii).

2.6 #HHPart###OnbITE o HaAOJIFOIEHUTO TEIIOBOTO

pacUIMpeHusi Ta30B.
HHHPar###OnbITEI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIDHOT'O IMTPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKECHHE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBU)KECHHE
H#H#Par##H#CKopOCTb. Cpennsis CKOpPOCTH npu
3.2 HEPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTu M BpeMeHu
JBAKEHUS
SIBnenne uHepuMHU. 3aKOH WHepuuH. B3aumoneiicTBue
33 T€J KaK MPUYMHA MU3MEHEHMS] CKOPOCTH JBUKEHHS TEIN.
Macca kak Mepa HTHEPTHOCTH TeJa
34 #HHPart### lnotHocTh BertectBa. CBA3L IUIOTHOCTUA C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
. MOMOILIBIO TMHAMOMETpPA
37 Hi##Par###SIBnenue Tarorenus u cuia Tsokectu. Cuia
' TSDKECTH Ha Jpyrux anerax. Bec tena. HesecomocTh
13 Cuna tpenusa. TpeHHue CKONBXEHUS U TPEHHE IOKOS.
' Tpenue B pUpoe U TEXHUKE
» #H##HPar###Crio)keHne CWJl, HaIpaBJIEHHBIX IO OJHOMU

npsiMoid. PaBHOIEHCTBYIO1IIAs CHUIT




3.10

[TpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBHDKEHUS
(mapwka B OKWJKOCTH, MOJCIH  DJIEKTPHICCKOTO
aBTomMoOmMIss M Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXCHHS Opycka WIM IIapukKa II0
HAKJIOHHOW  miockoctH.  OmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIIE
3aBUCUMOCTh pacTsDKeHUs (nedopManuu) mpyKUHBI OT
NPWIOKEHHOW  cuibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTE CHJIbI TPCHUSA CKOJIBKCHUSA OT BECa TCJIa U

XapaKTepa COIMPHUKaCarOUXCs HOBerHOCTeﬁ

3.11

dusnyeckue SBICHUS B IPUPOJE: IIPUMEPBI IBHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW U HEXXHMBOW IIPUPOJIE,

JICNCTBUE CUJIIBI TPCHUS B IIPUPOJAC U TCXHUKE

3.12

Texunueckue yCTpOﬁCTBaI AUHAMOMCTP, MOATIHUITHUKHN

JABJIEHUE T

BEPJIBIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

JaBnenune TBEpHOro tena. CrocoObl yMEHBLICHHS |

YBCIIUUCHUA OaBJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCUMOCTh JaBJICHUA ra3a OT O6’béMa,

TEeMIIepaTypbl

4.3

Hepeﬂaqa JaBJICHUA TBépHBIMI/I TCIaMHU, KUIAKOCTIAMU U

razamu. 3axoH ITackang. [THeBMaTHUEeCKHE MAIIITHEI

4.4

3aBUCHUMOCTh  JAaBJICHUS JKUIKOCTH OT  TJIyOWHBI.
I'mapocratnueckuit napagokc. CooOmmaronecs cocyasl.

rI/I,I[paBJ'II/I‘IeCKI/Ie MEXaHU3MBI

4.5

Atmocdepa 3emnu u atmocheproe nasieHue. [IpudauHbI
CYIIIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT

BBICOTBI HaZl YPOBHEM MOPA

4.6

W3mepenune armocdepHoro pasnenus. [lpubopsr s

HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

4.7

JleicTBHE >KMAKOCTM W ra3a Ha IOTPYKEHHOE B HHX
Teno. BelTankuBatomas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3gyxornnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnegoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
o0béMa MOTpyKEHHOM B IKUAKOCTh YacTU Tela.
Ornpenenenre BbITAIKUBAIONIEH CUIIbI, IEUCTBYIOIICH Ha
TEJIO, MOTPY’KEHHOE B KUIKOCTb. [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHWJIBI, EHUCTBYIOIIEH HAa TENO B JKUIKOCTH, OT 00BbEMa
MOTPYKEHHOW B KUJKOCTh YAaCTH Tejla U OT IJIOTHOCTH
JKUJIKOCTH. KoHnctpynpoBanue apeomMeTpa 153051
KOHCTPYHpPOBAHUE  JIOAKA W ONpeAelieHHEe €€

TPy30IM0IbEMHOCTH

4.10

@dusuyeckue  ABJIEHUSA B INPUPOJE:  BIIMSHHE
aTMOC(epHOro AaBICHHS HA )KUBOHM OpraHu3M, TUIaBaHUE

pBIO

4.11

TexHu4ecKkne yCTpONCTBA: COOOIIAIOIIMECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUN IIpeEcCC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanunueckasi pabota

5.2 MexaHndeckast MOIITHOCTD

53 [IpocTble  MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' MJI0CKOCTh. [IpaBuio paBHOBecHs phiuara

54 [IpumeHeHue npaBuiia paBHOBECHUS pbluara K 0JI0Ky
«30710TO€  MPaBUJIO»  MEXAHUKH. Koadduruent

5.5 IIOJIE3HOTO JEHCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHmanpHas SHEPTruM Tela, MOJHATOr0 HajJ 3eMIIEi

5.7 Kunernueckas sHeprus

53 [lonnas MexaHuueckas SHeprus. 3aKOH HM3MEHEHHUS U

COXpPaHCHUA MEXaHUYECKOH OHCPIrun




59

[IpakTrueckue pabOTHI:

#Hi#Par#Ht#Onpenenene pabOThl CWIIBI TPEHHs TpU
PaBHOMCPHOM JIBHMKCHHMH TCjIa IO FOpI/I3OHT2U'IBHOI>i
nosepxHoctu. HccnenoBaHnue ycinoBuil paBHOBECHUS
ppuara. HM3mepenne KIIJI HaxkIOHHOM IUIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUs] MEXaHUYECKON YSHEPTUH

5.10

®usnueckue SBICHUI B npupoac: pblHaru B TCJIC

YCJI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, IMOJABHXKHBIM U
HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pa3jiena

Kon
3JIEeMEHTA

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOCHMs BemecTBa. Macca u  pa3Mmepsl
MoJieKysl.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOXKCHUA MOHGKyanHOKHHCTH‘-ICCKOﬁ TeOpHUn

6.2

Mogenu  TBEPAOrO, IKUAKOTO M razoo0pa3zHOro
coctosiHUl BemiecTtBa. Kpucramnmueckue u amopdHbie

TCIa

6.3

OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJICKYJISIPHOKMHETUYECKOU

Teopuun

6.4

CmaunBanue u KallWJIIPHBIC SABJICHUA

6.5

Temopoe pacIupCHuC U CIKaTuc

6.6

Temneparypa. CBs3b TeMIepaTrypbl CO CKOPOCTbIO

TCIIJIOBOI'O ABUKCHUS YaCTUIL

6.7

Buytpennss sueprust. Cioco0bl H3MEHEHHs BHYTpPEHHEH

SHEpruu: TeruIonepcaaia 1 COBCPpUICHUC pa6OTBI




BI/IZ[BI TCIUIonepeaayYu: TCIJIOIMPOBOAHOCTb, KOHBCKIM,

6.8
U3IIy4eHUE
KonuyectBo  Temnotbl.  YaenpHas — TEIUIOEMKOCTD
6.9
BEIIECTBA
TennmooOMEH ¥ TEIIOBOE paBHOBECHE. YPpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBEpJIEBaHNE KPUCTAIUIMYECKUX BEIIECTB.
. VYV nenpHas TemiuoTa miaBJICHUS
[TapooOpa3zoBanne u  KoHAeHcauus. VcmapeHue.
612 Kunenne. VYnaenbHas  TemioTa  mapooOpazoBaHUS.
' 3aBUCHMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxnocts Bo3yxa
6.14 DHeprus TOIIMBa. Y IeiabHask TEII0Ta CropaHus
[TpuramMnel  paboTel  TeruioBbIXx  jaBuratereid  KITJ
6.15 TEIJIOBOT'O ABUTAaTENsl. 1eIUIOBbIE ABUTATEId W 3alllUTa
OKPY’KaoIIeH cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUSI SHEPTUU B TETIOBBIX
6.16
mpoiieccax
[TpakTuueckue paboOThI:
HH#HPar###0nbITel 10 OOHApY)KEHUIO JCWCTBUS CHII
MOJIEKYJISPHOTO TIPUTSHKCHUS.
HHHPar###ONBITEI 10 BBIPAIIMBAHMIO  KPUCTAJIOB
ITOBAPEHHOM COJIM WJIK caxapa.
HHHPar###OnpITBl  TIO  HAONIOJIGHUIO  TEIUIOBOTO
6.17 pacIIMpEHHs Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.

HiHParft##OnpeiesieHre JaBleHUs Bo3Ayxa B OajioHe
HINPULIA.

HH#HPar###ONBITB, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JIaBJICHUS] BO3JyXa OT ero oObEMa M HarpeBaHHUs WIN
OXJIQXKICHUSI.

H#HH##Par#H#H ] IpoBepka rMNOTE3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUIAKOCTU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

#H##Par###HaOmonenne U3MEHEHUA BHYTPEHHEMN
SHEpPruM Tella B pe3ysbTaTe TeIuionepenayu u padoThl
BHEIIIHUX CHIL.

##Par##lccnenoBanne SBICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUH XOJIOAHOU U TOpsYeH BOJIBI.
H#HPar###Onpenenenue KOJIMYEeCTBa TEIJIOTHI,
MOJIYYEHHOTO BOJOW TMPU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIMITHHIPOM.

#HH#Par##H#HOnpenenenue YAEIbHON TEIIOEMKOCTHU
BCIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca HCIapeHus.
#HHH#Par#H#H#OnpeneieHHe  OTHOCUTENIBHOM — BIIAJKHOCTH
BO3/yXa.

#HHParf##OnpeiesieHue yIeIbHON TEIUIOThI IUIABICHUS

Jbpaa.

6.18

®dusnueckue SBICHHUS B TPHUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SIBICHHS B TPUPOJE,
KpUCTaJIJIBI B IpUpoJie, u3nydeHue CoiHLa, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

6.19

TexHnyeckue  ycTpoMCTBa:  KalWUIAPbL, INPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KMJIKOCTHBIH TEPMOMETP,
JaT4UK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCI]Ib BHYTPCHHCT'O CTOPpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHUA

7.1 DnekTpuzarus Ten. [[Ba posia dIeKTpUIECKUX 3apsiaoB
B3auMmopeiictBue 3apsbkeHHBIX  Tell.  3akoH  Kymona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHS 3apsKEHHBIX TE OT
BEJIMUMHBI 3aPSII0B U PACCTOSHUSI MEXKTY TEJIaMH )

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

I10JI4. HpI/IHHI/IH Cynepno3nnun 3JICKTPHUICCKUX nojieu




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu QJICKTPHUYCCKUX 3apAad0B. QHCMGHTapHLIIZ

7.4 anekTpudeckuil 3apsana. Crpoenue atoma. [IpoBoHUKH U
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia
76 ONEKTpUYECKUH  TOK.  YCIOBHA  CYILIECTBOBaHMS
' JIEKTPUYECKOTO TOKA. MICTOUHHUKH MOCTOSIHHOTO TOKA
HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U razax
- Onektpuueckas 1enb. Cwia TOKa. OJIEKTPUUECKOE
' HaNpsDKEHUE
79 ComnpoTuBieHue IIPOBOJIHUKA. VY nenbHOE
' COIPOTHBJICHUE BEIIECTBA
7.10 3akon OMa 1Ji yyacTka Lenu
IlocnenoBarenpHOE W MapajulelIbHOE  COEIMHEHHE
7.11
IIPOBOJHUKOB
Pabota ¥ MOIIHOCTh 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenua
13 DJeKTpUYecKrue Ienu W TOTPeOUTENH 3IEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocrossHHBIE MarHuThl. B3auMoaencTBUE MOCTOSIHHBIX
7.14
MarHuToB
715 MarnutHoe mnojie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUEHUE NS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1oJie 3IeKTPUYECKOro TOKa.
' [IpuMeHeHne 31eKTPOMArHUTOB B TEXHUKE
JleiicTBE MarHUTHOrO MOJsI HAa TMPOBOJHUK C TOKOM.
17 DNeKTpOoABUTaTENb MOCTOSIHHOIO TOKa. Mcrnonbs3oBaHue
. AJIEKTPOJBUraTeIe B TEXHUYECKHUX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18

Oneitel  @apages.  SIBieHue  3IEKTPOMArHUTHOM




uHaykiuu. [paswio Jlenna

DNeKTporeHeparop. Crioco6b1 HOJy4YeHUs
7.19 AIIEKTPUYECKOW  BHEpPruu.  OJEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH

[TpakTrueckue pabOTHI:

OnbITHl O HAOMIONEHUIO 3JEKTPU3ALMH TNl MHIYKIHeH

U TIPH COMPUKOCHOBEHHHU.

HccnenoBanue JEUCTBHA  DIIEKTPUYECKOrO0 TOJA  HA

HNPOBOJHUKH U AUIIEKTPHUKH.

COopka u mnpoBepka palbOTHI D3JIEKTPUYECKOH Ienu

MOCTOSIHHOTO TOKA.

H3mepenue u peryImpoBaHue CHUIIBI TOKA.

M3MepeHue U peryaupoBaHue HAMPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepes

PE3UCTOP, OT COMPOTHUBICHUS PE3UCTOPA U HANPIKCHUS

Ha PEe3UCTOpE.

OnblITHI, J€MOHCTPHUPYOILUE 3aBUCUMOCTh

AJIEKTPUYECKOTO CONPOTHUBICHHUS NPOBOJAHMKA OT €ro
7.20

JUIMHBI, TIJIOIAAN NTONIEPEYHOr0 CEYEHNs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW — [PH
MOCJIEIOBATEIBHOM ~ COCIMHEHWU JIBYX PE3HCTOPOB.
ITpoBepka mpaBuiia s CHIIBI TOKA NP NapajljeIbHOM
coeiMHeHUU  pe3uctopoB.  OmnpexpeneHue  pabOTHI
JIEKTPUYECKOTO TOKA, MAYIIEr0 Yepe3 Ppe3UcTop.
OnpeneneHue  MOLIHOCTH  JIEKTPUUYECKOTO  TOKa,
BBIJIENISIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CUJIbI TOKA, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIPSKCHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJCHCTBUS IMOCTOSIHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IOJIs IOCTOSIHHBIX MarHUTOB IIPU
ux oOwvenuHeHMM U pazgeneHud. MccnenoBanue
JIEUCTBUA JIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OnBITHI,  JEMOHCTPUPYIONIME  3aBUCHUMOCTH  CHJIBI




BSaHMOﬂeﬁCTBHﬂ KaTyllKyM ¢ TOKOM WM MarHuTa OT CHJIbL
TOKAa W HaIpaBJICHUA TOKAa B KaTyIIKE. I/I3yquI/Ie

IICfICTBHSI MArdiuMTHOIrO I0Jis1 Ha IMPOBOJHUK C TOKOM.

KoncTpyuposanue " A3Y4YEHUE paboTsl
AIEKTPOJBUIATEIIS. N3mepenne KITA
ANEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO ABJICHHUA BHGKTpOMaFHHTHOfI HWHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHHUSI U HaITpaBJICHUA

HHAYKOWMOHHOI'O TOKa

7.21

dusnueckue SIBICHUS B TPUPOAC: OIJICKTPUYECKUE
SABJICHUA B  aTMocdepe, OIJIEKTPUUYECTBO  KHMBBIX
OpraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, APEW( IMOIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS XKU3HKU Ha 3emJie, TOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEpMETp,
BOJIETMETp, PEOCTAT, CUETUUK DIIEKTPUIECKON SHEPTHH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsr), 3JIEKTPUUECKUE
NPEIOXPAaHUTENIH, JIIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, FTCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Konx
pasznen Kon snemenrta [IpoBepsieMble 371€MEHTHI COAEePKAHUS
a
MEXAHUWYECKUE SIBJIEHUA
Mexanudeckoe JABWXKEHHE. MarepuaiibHasi —TOYKa.

81 Cucrema orcuéra

8 8.2 OTHOCHUTEIHBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
2.4 ###Par###HepaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHUE.

CpenHsisi W MTHOBEHHass CKOPOCTh Tejda MpH




HEPAaBHOMCPHOM JIBHUKCHHUU

g Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEITHOE
2 JBUKCHHE
8.6 ###HPar###CBobogHOe manenne. OnbIThl [anunes
#i#HtPar#H##PaBHOMEpHOE NIBJKEHUE 110 OKPY’KHOCTH.
8.7 [lepmon m yactora oOparmieHus. JluneliHas u yriioBas
ckopocTu. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [Tepseiit 3akon HeroToHa
8.9 BTtopoii 3akon HeroTona
8.10 Tpetwnii 3akon HeroToHa
8.11 HHParfH##] [puHIMI cyneprno3niuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par##H#Cuna TpeHUs: Cuja TPEHUS CKOJbXKEHHS,
. CHUJIa TPEHHUS TTOKOSI, IPYTHE BUBI TPCHHUS
g 14 ###Parf##Cila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJICHUS
21 Jemwxkenne  mmaner  Bokpyr  Comnma.  Ilepsas
= KOCMHYecKast CKopocTb. HeBecoMOCTh U neperpys3ku
816 PaBHOBecue MaTtepuaabHON TOUKH. AOGCONIIOTHO TBEPI0E
' TEJ0
21 #H##Par###PaBHoBecue TBEPJIOro Tejla € 3aKPEIUIEHHOMN
1 ocblo BpateHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue umiynibca. IMIyibe CUiibl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 Hi#HtPar#H##PeakTBHOE ABM)KEHNE
8.21 Mexanuueckasi paboTa 1 MOILIIHOCTb
PabGora cun T1sxkectu, ympyroctd, TpeHus. CBs3b
522 SHEPTUM U paboThI
823 [lorennmaneHast dHeprus Tena, MOJHATOTO  Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTenunanbHas 3Heprus cxKaTol NpPy>KUHbI
225 ##tPar#H##Kunernueckass  sHeprus.  Teopema o

KHHETHUYECKOU SHECPTUn




8.26

#H##Par###3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTUHU

8.27

[IpakTuueckue paboOTHI:

Omnpenenenue cpeqHel CKOPOCTH CKOJBKEHUS Opycka
WIM JBIKEHHUS [IapuKa 10 HAKIOHHON IUIOCKOCTH.
OmnpeneneHyue yCKOpEeHHUsl Tella IPU PABHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IIyTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumorTe3pl: €ciu IpPU PaBHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSITCS
KaKk psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
HNPOMEKYTKHU BPEMEHHU OJMHAKOBBI.

HccnenoBanmne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKECHUS
OT CwWIbl HOpMalbHOro naBieHusa. OmnpezneneHue
ko3 duuumenta TpeHus ckoupxeHus. OmnpeneneHue
KECTKOCTU TpykuHbl. Omnpenenenue padOTHl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU30HTANILHOM MoBepXHOCTH. OmpezeneHue padOThI
CWJIBl  YOpPYrocTM  MNpu  noabéMe  Ipy3a ¢
UCIIOJIb30BAaHUEM  HETOJBWKHOTO U TOJBHXKHOTO

OJIOKOB

8.28

dusnyeckue ABJICHUS B IIpupoa€c: MpUIINBBI U OTIIHMBEI,
JABMOKCHHEC IIJIAHET ConHeyHoOH CHUCTCMBbI, PCAKTHBHOC

JABWXKCHUC )KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJOMETP, JATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCThBI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe apmkeHne. OCHOBHbBIE XapaKTEPUCTUKU

>l KoJie0aHUil: epuol, 4acToTa, aMILIUTY1a

97 MaremaTnueckuit u NPy XKUHHbBIN MasITHUKH.
' [IpeBpamenue sueprun npu KoiaedaTeTbHOM ABHKESHUN

93 3aryxawomue KojeOaHus. BbIHyXIeHHbIE KojeOaHUs.
' Pe3onanc

9.4 Mexannueckue BOiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.

HpOIlOJIBHLIe U TOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI H




CKOpOCTH €€ pacrpoCcTpaHeHUsI. MeXaHW4YeCKHe BOJTHBI B

TBépI[OM TCIIC, CcelCMHUYECKHE BOJIHBI

9.5 3Byk. ['pomKoCTb 1 BbICcOTa 3ByKa. OTpa)keHHE 3ByKa
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTuyeckue pabOTHI:
OmpeneneHne 4acTOThl W Tepuoja  KosieOaHWid
MaTEMaTHYECKOI0 MasTHHKA.
OnpeneneHne 4YacTOTBl M TepHoAa  KoyieOaHW
NPYKUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH  TiepHoAa  KoJjeOaHW
' MOJBEIICHHOT0O K HUTH Tpy3a OT [UIMHBI HHTH.
HccrnenoBanne 3aBUCMMOCTH  Tiepuoja  KoJjeOaHHi
MPY>KHHHOTO MAasTHHKAa OT Macchl rpy3a. l[IpoBepka
HE3aBUCUMOCTH nepuojaa KOJIeOaHMi rpy3a,
MIOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH
npyXuHbL. M3MepeHue yckopeHusi CBOOOIHOTO MaIeHuUs
Ouznyeckue SBICHHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHUE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
99 TexHudyeckue yCTpOMCTBA: 3XOJOT, HCIOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHHIE BOJIHBI.

CsolicTBa QJICKTPOMAruuTHLIX BOJIH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexTpoMariuTHas npupoja csera. CKOpOCTb CBETa.
' BonHoBBIE CBOMICTBa CBETA
[IpakTuueckue paboOTHI:
10.4 N3ydeHne CBOWCTB  DIEKTPOMArHUTHBIX BOJH C
MIOMOIIIHI0 MOOMIIBHOTO TenehoHa
®dusuyeckue SBICHUS B MpHUpPojAE: OHUOIIOTHYECKOE
10.5 neiicTBue BUJMMOTO, yIbTpauOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6

Texunueckue YCTPOﬁCTBai HCIIOJIB30BaHHUC




OJICKTPOMArdHMTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlydeBas monenb cBeta. ICTOUHUKHM cBETa
11.2 [IpsiMonuHETHOE paclpoCTpaHEHUE CBETA
113 Otpaxenue cBera. [lmockoe 3epkanno. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenne cBera. 3aKOH TMPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop stydeil B JIMH3E
116 OnTuueckast cuctema ¢oToanmapara, MHUKPOCKOMA U
' TeJecKona
117 I'maz kak ontuueckass cucrema. bianM3opykocTs
. JaTbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OnbiTel HhroTOHA.
' CrnoxeHue CeKTpaIbHBIX IIBETOB. J(ucmepcus cBeta
[IpakTuueckue pabOTHI:
###Parf##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpPa)KEHHUs CBETOBOIO JIyda OT yIJia MMaJIeHUs.
###Par###I3yueHne  XapakTEPUCTHK  H300paKCHHS
IpeMeTa B IIIOCKOM 3epKajie.
#HH#HPar###ccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJIEHUSI CBETOBOr'O Jiyya OT yrja NaJeHusi Ha
19 TPaHULE «BO3/IyX — CTEKIION.
' ##tPar#Ht#lonyyenne u300pakeHUH C  MTOMOLUIBIO
coOMparoIei TUH3HI.
###Par###Onpeneneare  (HOKYCHOTO pacCTOSHUA |
OINITUYECKOH CHIIBI COOMpArOILEH TUH3BI.
HHHPar###ONBITEI O pa3loKeHUIO Oeloro CBeTa B
CIIEKTP.
H#HPar#H##0ONbITHl IO BOCIPUSATHIO IIBETa IPEIMETOB
IpU WX HAOIIOICHNUHU Yepe3 [IBETOBbIE (DUIIBTPHI
Oduznyeckue sBIEHUS B npupoje: 3atMenus CoyHLa u
11.10 JIyHBI, T[BE€TA TEJ, ONTHUYECKHUE SBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paayra, MUpax)




11.11

Texuunueckue yCTpOMCTBA: OYKH, MEPUCKOII,

(I)OTO&HHapaT, OIITUYCCKUEC CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MOJEIb aTOMA.
' Moaens aroma bopa
172 HcnyckaHnne W MOIVIONIEHUE cBeTa aroMoM. KBaHTHI.
. JIunenyaTsie CIIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3IydeHus
124 Crpoenune aromHoro sapa. HykinonHas wmonenb
' aTOMHOTO siapa. M30Tomnsl
15 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnana
. ATOMHBIX SIJIEP
126 SAnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiiOBOTO U
' MacCOBOTO YUCEI
12.7 DHeprus CBSI3U aTOMHBIX sziep. CBsA3b MAaCcChl U SHEPTUU
18 Peakuuu cunresa u aenenus saep. VMIcTouHUKHM sHEprun
' ConHua u 3B€311
129 Snepnas osHepretuka. JledcTBUE — paJMOAaKTUBHBIX
' M3JIy4eHUI Ha )KUBbIE OPTraHNU3MBI
[IpakTuueckue pabOTHI:
HaGmroneHne CIUIOMIHBIX M JMHEMUYaThIX CIIEKTPOB
U3ITy4YECHHUS.
12.10
HccnenoBanue TpEeKOB: M3MEPEHHUE SHEPIrUU YacCTHIIBI
0 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
N3mepenue pagnoaktuBHOro (hoHa
®dusnueckue SBJICHUS B MPUPOJAE: €CTECTBEHHBIN
paaTuoOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYeHUE MPUPOJHBIX MHHEPAJIOB,
JICHCTBHE PAJMOAKTUBHBIX MW3JIyYEHUH HAa OpPraHU3M
YeJI0BeKa
1212 TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIA JO3UMETP, KaMepa Buibcona




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

Kon
NpoBepsieMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaAHMSI K NPeAMETHBIM pe3yJabTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue poau  QU3MKM B HAy4yHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABA€MOCTH SBJICHUM IIPUPOJBI, O PpOJM OKCIEPUMEHTA B
busmke, o cucTeMooOpa3yromieli poau  (GU3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHHi, 00 53BOIIONMU
¢bu3nyecKux 3HAHUM M MX POJU B LIEJOCTHOM €CTeCTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIQJ€ POCCHUMCKMX U 3apyOexHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHHUKU U TEXHOJIOTHI

3HaHUA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O JABIKEHUU Kak
croco0e CyIIeCTBOBaHUSI MAaTepHH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPHH
CTPOEHHS BEIECTBA, O (U3MYECKON CYIIHOCTU SIBJICHUHA MPUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAaHTOBBIX);
yMEHHE pa3anyath SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SIBICHUM
B OKpYXarollleM MHpEe, BBIIEISAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKH)

BJIaI[GHI/Ie OCHOBaMH ITOHATHMHOI'O amnmapara M CHMBOJHUYCCKOTO
SA3bIKa (1)I/I3I/IKI/I M HUCIIOJIb30BAHHC HX I PCHICHUA y‘l€6HHX 3aJ1a4,
YMCHHUC XapaKTCPU30BaATb CBOMCTBaA TCI, (bmnqecxne SABJICHUA U

MIPOIIECCHI, UCTIOJIb3Ys (PyHTAaMEHTAIbHBIC U IMITUPHUECCKUE 3aKOHBI

YMeHne onnucrBaTh HU3YYCHHBIC CBOMCTBA TEII U q)nznqecxne SIBJICHUS,

HCIIOJIb3YA (1)I/ISI/II-I€‘CKI/IC BCJIIMYMHBI

Bnagenne ocCHOBaMH METOJOB HAy4HOTO TIO3HAHHS C Y4YETOM
coOIOIeHHs PaBHJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3MUECKHUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpyAOBaHMs IO MHCTPYKLUH, OINUCHIBATH XOJ
OTIBITA U 3aIUCHIBATD €0 PE3YyJIbTaThl, (POPMYIHPOBATH BHIBOIDI;
IIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIHUMH:!
yYMEHHE IUIaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOUpaTh
OKCIIEPUMEHTAIIBHYI0 YCTaHOBKY [0 MHCTPYKLIHH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIU3UPOBATh IIOJYYEHHBIC PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECJIOKHBIX  OKCIIEPUMEHTAIBHBIX  HMCCIIEOBAHUN;
CaMOCTOSITENIbHO ~ COOMpPaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHHE 110  MHCTPYKLMUH,  IPEICTABIATH
MOJyYEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEITHOCTH, AETATh BHIBOJIBI IO PE3yJIbTaTaM

HUcciaca0BaHus

[TonumMaHnue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuanibHask TOYKa, aOCOMIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IJIAHETapHAs MOJENb aToMa,
HYKJIOHHAas MOJIeNlb aTOMHOTO fApa) U yMEHHE MPUMEHATh UX s

00BsICHEHUS (PU3UUECKUX TPOIIECCOB

YMeHue oOBACHATH (pU3MUECKHE MPOILECCHl U CBOMCTBA TEN, B TOM
yucie W B KOHTEKCTE CHUTyallUd MpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

SIBIICHUH, PU3NUIECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemarth pacuéTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHUN),
UCHOJNB3YSl 3aKOHBI U (OpMyIbl, CBs3bIBaOLIUE (hU3HUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KPaTKOE YCIOBHUE 3aJauH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXOouMbIe ISl €€ pelleHUs, UCIIOJIb30BaTh CIIPABOYHBIEC JTaHHBIE,
MMPpOBOAUTD paCtIéTBI U OHCHHUBATL PCATUCTUYHOCTL IIOJIYYCHHOI'O
3HaYeHMs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENeNiaTh pa3MEepHOCTh

(bu3nUeCcKoil BEeTMUMHBI, OJIyYEHHON MPU PEIICHUH 3a/1a41

YMeHHre XapakTepu3OoBaTh TPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX MPOIECCOB MO UX OMHCAHUIO, UCIIONb3YS 3HAHUS O

cBOlicTBax (hU3MYECKUX SBJICHUHW M HEO0OXoJIuMble (U3HUECKUE




3aKOHOMECPHOCTHU

10

VYMeHrne UuCHonb30BaTh 3HaHMS O (U3MYECKUX SBICHUSAX B
MOBCEHEBHOM KM3HM 111 oOecreyeHus O€30MacHOCTU  IPH
oOpaiieHUn Cc  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsI M  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHUS B OKpY’KaloUIell cpeae; MOHMMAaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHi

AJId paiuOHAJIBHOTO IMPUPOAO0IIOJIE30BaAHUS

11

OneIT TIOHMCKA, TpeoOpa3oBaHUs U MPEACTaBIeHHS WH(OpMAUU
(bU3NYECKOTO COJIEpKaHUsl C HCIOJIb30BaHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUW; YMEHUE OLEHHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WHGOpPMAIIMM Ha OCHOBE WMEIONIUMXCS 3HAHUN U
JIOIIOJIHUTENBHBIX ~ WCTOYHHUKOB; yYMEHHE  UCIIOJB30BaTh  IPHU
BBITIOJIHEHUH Y4YEOHBIX 3aJlaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CoIep)KaHUs, CIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WuTtepHer; BnajeHue 0a30BBIMH  HaBBIKAMU  PEOOpa3oBaHUs
nHbOpMallMl U3 OJHON 3HAKOBOM CHCTEMBbI B JPYIyl0; YMEHHE
co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOINEHHUsS Ha

OCHOBC I/IH(i)OpMaHI/II/I U3 HECKOJBKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexannyeckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
. OTHOCHUTENLHOCTD ABUKCHUSA
PaBHOMEepHOE U HepaBHOMepHOE nBMkeHHe. CpenHssi ckopocTs. Dopmyna ais
1.2 BBIYMCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TpsAMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O IPSIMOJUHENHOIO JBUKEHUS:
13 x(t)=x,+vt
I'padmku 3aBUCHMOCTH OT BpPEMEHH [UIsI TPOEKIUU CKOPOCTH, MPOCKIINH
IepeMenieHus, IIyTH, KOOpPAMHATBI NPHU PABHOMEPHOM IPSMOJIMHENHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJAWHATBHI TeJa OT BPEMEHU B CIIy4ae pPaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO ABHUKCHUA:
2
Sl =vy #i+ay= %
@opMynbl Uil IPOCKUUHU IEPEMENICHUS, NPOCKLIUNU CKOPOCTH U IPOEKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBKEHUH:
1.4 s (D =vy, -r—n_\.-i.
2
U.\'('f) =Upy T4y 1,
a,(f) =canst,
vh.: — U-__.l.: =2a,s,
I'padukn 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUH YCKOPEHUs, MPOEKINH
CKOPOCTH, TPOCKIUU TMEepPEeMEeIeHHs, KOOPAMHATHI TPH PaBHOYCKOPEHHOM
HpHMOJII/IHGfIHOM ABHUKCHUHN
CBoOoanoe magenue. GopMyIibl, OMUCHIBAIONIME CBOOOIHOE TAJCHHUE Tesa IO
15 BEpPTHKANMU (JBWKEHUE Tejda BHU3 WIM BBEPX OTHOCUTEIIHHO IOBEPXHOCTU

3emin). I'paduku 3aBUCUMOCTH OT BPEMEHH [UISI TPOEKIUH YCKOPEHHS,

MNPOCKIMKU CKOPOCTH MW KOOPAWHATHI IIPpH CBO60,Z[HOM nmaacHun TCjaa II0




BEPTHUKAIH

CKkopoCTh PpPaBHOMEpPHOTO JBIKEHHUS Tela IO OKPYXHOCTH. Hampasnenue
CKOPOCTHU.
®opmyna A BBIMUCICHHS CKOPOCTH Yepe3 PaguyC OKpPYKHOCTH M TIEPHOM
oOpaleHus:

2R

T

HGHTPOCTpeMI/ITeJ'ILHOG YCKOpPCHHUC. HaHpaBHeHI/Ie HOECHTPOCTPEMUTCIIBHOT'O

yckopeHusi. @opmyiia [l BBIYUCICHHUS] YCKOPEHUS:

1.6
2
L v
"R
®dopmyna, CBSI3bIBAIOIIAS IEPUOJ] M YACTOTY OOpaICHHS:
V= !
/2
Macca. [TnotHocTs BemectBa. @opMyrna sl BBIYUCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexktopHas ¢usznueckas BeauarHa. ClIoKeHHue Chil
1.9 Ssnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBiaeHHOCTbh BEKTOPAa YCKOPEHUS Tela U BEKTOPa CUJIbI, IEHCTBYIOIIECH Ha
TEJI0
B3anmoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1=_F1—12
12 TpeHue Mokosi U TpeHUE CKONbKEeHUs. PopMyIia AJi BBIYUCIECHUS MOJYJISI CUIIbI

TPECHUS CKOJIBXKCHUSA!




1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aegopMmanuu. 3aKkOoH yIpPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -4
R>
Cuna TsxecTd. Y CKOpeHHe CBOOOHOTO TTaICHHUS.
dopmyna 1S BBIYUCIICHUS CUIIBI TSDKECTH BOM3M MOBepxXHOCTH 3emiu: F = mg.
JiBumxenue ranet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3nudeckasi BeIMYMHA.
Dp=mi

Nmnynbe cucremsl Ten. 3menenne umiyiabca. UMmysibe Cuiisl

1.16

3akoH COXpaHCHUA UMITYJIbCA OJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0+, U, =const

PeakTuBHOE BIKEHUE

1.17

Mexanudeckas padora. @opMyiia Jijisi BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosc

Mexanndeckas MOIITHOCTB:

1.18

Kunetnueckas u MMOTCHIUAJIbHAA SHCPIUA. <DopMyJ1a JJISA BBIYMCIICHUA

KMHETUYECKON IHEPIUU:

2
-
B

TeopeMa 0 KHHETHYECKOH OHCPIUH. qDOpMYJ'Ia JIJISL BBIYMCIICHUS MTOTEHITUAILHOM




OHEPIruu Te€ja, NOAHATOIrO

Hang 3eMIIEi:

E_ =megh
p e

MexaHnuueckas OHCPIUsi:

E=E;+E »

1.19 3aKOH COXpaHEHMs] MeXaHU4YeCcKoi sHeprun. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpEHUA: E = const.
[IpeBpalieHue MEXaHMYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocTeie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.

Peraar. Moment cunsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MM +.=0
[TonBwxHBIM 1 HenoABWXKHBIN 0510KkU. KIT/I mpocThIX MeXaHU3MOB,
n= Aﬂm—a&m
‘{ﬂq::aqan:ﬂaﬂ
JlaBnenue TBEpIOTO TeEIA.
dopMyina 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:
_F
pP= 5

191 JaBnenue raza. ATMOCEpHOE NaBlICHHE.

. I'mapocratuyeckoe naBiieHUE BHYTPHU KUJKOCTH.
dopMyna 711 BBIYUCICHUS JABJIEHUS BHYTPH KUIKOCTH:
P=pgh+Pm,

1.22 3akoH [lackans. 'uapaBnuueckuii npecc
3akoH Apxumena. Popmyna g ONPENCNCHHS BBITAIKUBAIOMICH CHIIBL,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTD WM ras:

1.23

Fpx =PV

Ycnopue maBanus Tena. [lnaBanue CyZI0B M BO3YyXOIlJIaBaHUEC




1.24

Mexanuveckue KoseOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHUM.

CDopMlea, CBA3bIBarOIad 4aCTOTY U IEPUOJ KOJIeOaHMIA:

1.25

MareMatnueckuii M IpYyKUHHBIA MaATHUKU. lIpeBpamienue sHepruu npu

KOJIEOATEIILHOM JIBUKCHUH

1.26

3aryxatomue KojaebaHusi. Bernyxnennsie konebanus. Pezonanc

1.27

MexaHndecKrne BOJIHEI. HpOI[OJ'IBHI)Ie " TIIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTD pacCIipOCTPAHCHUA BOJIHBI:

h=u-T

1.28

3Byk. ['poMKoCTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha TpaHMIIE

IByX cpen. MH(]pa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpelHel IUIOTHOCTH BEIIECTBA; APXUMEIOBOW CHJIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHHS, CUJIBI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABMKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoAa KoseOaHUN MaTeMaTHYEeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH NPYKUHHOTO MasTHHKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO HA pbIYar;
paboThl CHIJIBI YNPYTOCTH MpH NOABbEME TIpy3a C IMOMOIIBIO HETOABHKHOTO
0110Ka; pabOThl CUIIBI YIPYTOCTH MPHU NMOABEME I'py3a ¢ IOMOIIBIO HOJABHKHOTO
61o0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YaCTH TeJa M OT IUIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOILEH CUIIBI
OT MAcChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO 1aBJICHUS U OT
poJia MOBEPXHOCTH; CWJIbI YIPYrOCTH, BO3HUKAIOUIEH B MpPYKHHE, OT CTEIEHU
neopManuu MpyKUHBI, YCKOPEHUsl OpycKa OT YIJla HaKJIOHA HaIpaBJIsAIOIICH;
nepuoa (4acToTbl) KosieOaHUM HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; NEpUoaa
KoJIeOaHUH MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHUCHUMOCTH IEpUOoJia KOJICOAaHUM HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBUs paBHOBECHS phlyara

1.30

Qusuueckue A6neHus 6 npupode: TIPUMEPbl IBIKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, JCHCTBUE CUIIBI TPEHUS B IIPUPOLIE U

TEXHUKC, TPWJIHWBbBI W OTJIHBbLI, ABHXCHUC IIJIAHCT ComHeyHOM CHUCTCMBI,




PCAKTUBHOC JABUKCHHC JXKUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIOBCKA, BJIMAHHC
aTMOC(I)CpHOI“O JIaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHUATHUC

3BYKOB JKMUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUYecKue BOJIHBI, IYHaMH, 3XO

1.31

Texuuueckue ycmpoticmea: CUAIOMETP, NATYMKU TOJIOKEHUS, PACCTOSHUS W
YCKOpPEHHUs, NWHAMOMETp, TMOAIIMWIHUKHA, PaKeThl, pblYar, MOABWXKHBIA U
HETIOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIC MEXAaHHU3MBI B OBITY,
COOOIIAIOITUECS COCY/Ibl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIUYSCKUN Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM  CTPOEHUs
2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannmueckue u amopgHble TEna
57 JBumxenne dvactun BemiecTBa.  (CBsA3b  CKOPOCTH  ABMXKGHHSA YaCTHL[ C
. Temneparypoil. bBpoyHoBckoe nBmxenue, 1uddysus
23 CMaunBaHUE U KaIMJUISIPHBIE SBJICHUS
24 TemioBoe paciIupeHHe U CKAaTHE
2.5 TemnnoBoe paBHOBeCHE
06 Buytpennss snHeprus. Pabora u Temuonepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTPEHHEHN 3HEPTrUn
2.7 Buel Ternonepenadn: TEIONPOBOAHOCT, KOHBEKIUS, U3JIyYCHHUE
Harpesanue wu oxnaxzaeHnue Tten. KonuuecTBo  TemnoTel. Y ienbHas
TEIUIOEMKOCTb:
2.8 : \
QO=cm|t,—1,)
3aKOH COXpAHEHWs] 3HEPIMHM B TEIUIOBBIX Ipolieccax. YpPaBHEHUE TEIIOBOTO
OanaHnca:
2.9
Q1 _Qg +..=0
Hcnapenne n konpeHcauus. l3MeHeHHME BHYTPEHHEH HHEPrUHM B IIpoLiecce
510 UcnapeHuss W KoHAeHcauuu. Kunenwe SKUAKOCTH. VYaenpHas TEILIOTA

napoobpazoBauus: L = O/m

2.11

BriaxxHocTs BO3/1yxa




2.12

IInaBnenne wu Kpucraiumsauus. VI3MeHeHHEe BHYTPEHHEW DOHEpPIUM IIpH

IJIABJICHUU U KpHUCTAJIJIM3allN. yI[eJ'II)HaH TCIJIOTA IIJIaBJICHUA:

,_ 9

R
m

2.13

BHyTpeHHss dHeprus cropaHus TOILIMBA. Y IebHAs TEIUIOTA CrOpaHus TOIUIMBA!

q=0/m

2.14

[Tpuntumel padoTe! TermnoBsix apurareneid. KIIJ[ TermmoBoro npurarens

2.15

IIpaxmuueckue pabomul

W3mepenne yaenbHON TEIIOEMKOCTH METaJUIMYECKOro LMIMHAPA; KOJINYECTBa
TEIUIOTHl, MOJyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHOM
Macchbl, B KOTOPYIO OIyIIEH HarpeTblii LWINHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LWJIMHIPOM, IOC]Ie OMYCKaHHs €ro B BOJY KOMHATHOM
TEMIIEPATYPbI; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOHW TEIJIOTHI
IaBieHuss Jipaa.  MccnenoBaHue W3MEHEHHUsT TEMIIEpaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIOBHUAX; SBIIEHUS TEMJIO0OOMEHa MPU CMEUIMBAaHUHM XOJOJHOU H

ropsiueit BoJbl; Mpoiiecca UCapeHust

2.16

Duzuneckue sA6/1eHUS 8 npupO()e: MOBEPXHOCTHOC HATSKCHUC W KalIUJIJIAPHBIC
SABJICHUSA B IPHUPOAC, KPUCTAJIbBI B IIPHUPOAC, HU3ITYyUCHHUC COHHHa, 3aMCpP3aHUC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea. KalWLIspbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJUIOB,
KHUJKOCTHBI TEPMOMETp, JATYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TMTPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, ABUraTelb BHYTPEHHETO

CropaHust

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

DnekTpuzanus Tei. J[Ba BUaa 3JIeKTPUYECKUX 3apsI0B

3.2

B3anmoneiicTBre 3apskeHHBIX Tell. 3akoH Kyona

33

3aKkoH COXpAaHCHHA JICKTPHUICCKOI'O 3apsaaa

3.4

:)J'ICKTpI/I‘leCKOG ITIOJIC. HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHLII/IH

CYMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpudeckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO IO Ha

QJICKTPHUYCCKUC 3aPAbI. HpOBOI[HI/IKI/I H JUBJICKTPUKHU




[TocToAHHBIN IEKTpUYECKHUI TOK. JeicTBUS AneKTprudeckoro Toka. Cuia Toka.

Harnpsoxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUUYECKOE CONIPOTUBIICHUE. Y IETBHOE MNEKTPUIECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
18 3akon OMa a1 ydacTka aiekrpudeckoit renu: = U/R
ITocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB!
- TT—T7T T RP—
j :I::Ilu '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamienpsHOE COEIMHEHNUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
R
U=U,;I=1+1;R=—.
ST B 2
CMmeniaHHbIE COEJUMHEHMSI IPOBOTHUKOB
3.10 PaboTa u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[oyns — Jlenna:
3.11 2
. Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe moJie MPSMOTO TNPOBOJHUKA C TOKOM. JIMHMHM
MarHMTHON MHJIyKIUU
113 MarsuTHOEe 10JI€ IIOCTOSIHHOTO MAarHuTa. B3auMoaelcTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJISL HAa IPOBOJAHUK C TOKOM
3.15 OmnbiTel @apanes. SBnenue anexTpoMarauTHOl nHAyKuu. [Ipasuno Jlenna
IIpakmuyeckue pabomul
N3mepenne  JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; Pa0OTHI AJIEKTPHUUECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHIIBI TOKa, BO3HHKAOMIECIo B INPOBOJHHKE
(pe3I/ICTOpH, J'IaMl'IOIIKa), OT HAIIPAKCHHUA Ha KOHIAX IIPOBOAHHKA, 3aBUCUMOCTH

COMPOTHUBJICHUA OT IJIMHBI IPOBOAHHMKA, TNIOIIAAW €TI0 INONICPCHYHOI0 CCUCHUS U




YACJIBHOT'O COIIPOTUBJICHHUA.
HpOBepKa npaBujia Ui 3JICKTPUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBHJia I CHIIBI 3JICKTPHUYCCKOIO TOKa IIpU

nmapajjiCJibHOM COCAMHCHHUU ITIPOBOAHHUKOB (pCSI/ICTopH nu naMnqua)

Qusuueckue s61eHUs 6 npupooe: SIEKTPUUECKUE SBJIEHUS B aTrMocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TIOJIE 3eMJIH, IPEi( MOITOCOB,
POJIb MAarHUTHOTO TIOJIS JISI )KU3HU Ha 3eMiie, MOJIIPHOe CUSTHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETpP, BOJIBTMETP, PEOCTarT,
CUTUMK  DJIGKTPUYECKOW  DHEPrUH,  OIJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTe/IbHbIC AJIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKUE
PEIOXPAaHUTENH, JJICKTPOMArHUT, OJJIEKTPOJBUTATENh TOCTOSIHHOTO TOKa,
Te€HEPATOP MOCTOSIHHOTO TOKa
3.19 OnexkTpoMarHuTHbIe BOJIHBL. [lIKkana 31eKTpOMarHuTHBIX BOJIH
3.20 JlydeBast mozens cBera. [IpsmonnHeliHOE paclipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBeta. [liockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xoxa nyueit B nuH3ze. POKyCHOE paccTOsHME JUH3bI. OnThueckas cuiia
' muu3bl: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. OnTudeckue mpudopb
IIpaxmuueckue pabomul
#i#HPar#t#l13MepeHre ONTUYECKOM Cuilbl coOMparomiel JIMH3bI;, (OKYCHOTrO
paccTostHusI cOOMparoIe TUH3HI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB IMIpEAMETa U
M300paxkeHusi, KOTrJa MpeJAMET Pacloyio’KeH B JBOMHOM (QoKyce), moKa3aTels
3.26 IIPEIOMJIEHUS CTEKIIA.
###Par###lccnenoBanue CBONCTBa M300paKEHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparomeld JMH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHHUS JBYX CIIO)KCHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJICHHS CBETOBOIO JIy4da OT yIJia TaJCHHS Ha
TPaHUIE «BO3IYX — CTEKIIO»
397 Qusuueckue seneHus 6 npupode. 3arMmenHuss ComHna u JlyHbI, 1BeTa Tell,
' ONTHYECKHE SBJICHUS B aTMochepe (1BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKH, TIEPUCKOIN, ¢oToarmapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCTh. Anb(a-, OeTa-, raMma-u3inydeHus. Peaknuu anbda-u Oera-

4.1
pacrnaga

4.2 OmnbiThl Pesephopmaa o paccesnuto anbda-yactun. [Inanerapuas Moaens aroma

4.3 CoctaB aromHoro aapa. M3oromnsl

4.4 [lepuon momypacnaja aTOMHBIX siAEp

4.5 SnepHble peaky. 3aKOHbI COXPAaHEHUS 3apsA0BOI0 U MACCOBOTO UUCEN
Qusuueckue A6leHuUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTHBHBIA (OH,

4.6 KOCMMYECKHE Jy4YM, pPaJUOAaKTUBHOE M3JIy4€HUE MPHUPOJHBIX MHUHEPAJOB,
JIeNICTBUE paJOAaKTUBHBIX U3JyY€HUN HAa OPraHU3M YeJlIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAWBUIyalIbHBIM J103UMETp, Kamepa

BI/IJ'IBCOHa, SAACpHad SOHCPreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

dusuka: 7-i kiaacc: 0a30BbIi ypoBeHb: yueOHuK / 1.M.IlepbimikuH,
A.N.MBaHOB.
®dusuka: 8- kjacc: 6a30BbIi ypoBeHb: yueOHuK / .M. IleppimikuH,
A.N.VBaHOB.

dusuka: 9-it kiacc: 0a30BbIi ypoBeHb: yueOHUK / .M. IlepoitkuH,
E.M.I'ytauk, A.1.NBanoB, M. A Ilerpoga.

COopHuk 3ana4 1o ¢pusuke: 7-9 kinaccel: yueoHoe nocodue / B.M.JIykamuk,
E.B.lBanoga.

METOIUYECKHUE MATEPHAJIBI IJIS1 YUUTEJISA
OI'D. ®usuka: TUIIOBBIE YK3aMEHAIIMOHHBIE BapuaHThl: 30 BapuaHTOB/ 1O

pen. E.E.Kam3eeBoii.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Komnexnus LIOP http://school-collection.edu.ru

2.Komnekmus «EcTecTBeHHOHAYUYHBIC SKCIIEPUMEHTEI: (prusuka http://experiment.edu.ru —
3.Mup busuku: pusznyeckuii sxcnepumenT http://demo.home.nov.ru

4.Cepgep kadenps! obmet pusuku ¢puzpaka MI'Y: puzndeckuii npakTUKyM U
JEMOHCTpALUU

http://genphys.phys.msu.ru

5.Ypoxku no mosekymsipHoit pusuke http://marklv.narod.ru/mkt

6.®u3nka B annManusx. http://physics.nad.ru

7.MHTepHeT ypoku. http://www.interneturok.ru/distancionno

8.du3uKa B OTKPHITOM KoJute/mke http:// www.physics.ru

9.I'azera «®uzuka» M3garenbpckoro goma «IlepBoe ceHTs0ps» http://fiz.1september.ru

10. Komnekmus «EcTecTBeHHO-HAYyYHBIC DKCIIEPUMEHTHI»: (husuka http://experiment.edu.ru
11. BupryanbHblli METOAMYECKUN KaOWHET yuuTels (GU3UKA U aCTPOHOMUHU
http://www.gomulina.orc.ru

12. 3amauu o ¢pusuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumaTenpHas GuU3KMKa B BONPOCAX U OTBETAX: CAlT 3aciykenHoro yuutens PO B.



Enpkuna
http://elkin52.narod.ru

14. KnaccHas ¢usuka: caiit yuurens ¢uszuku E. A. bangunoit http://class-fizika.narod.ru
15. KpaTkwuii cripaBounuk no ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusndeckuii skcriepuMenT http://demo.home.nov.ru

17. O6yuaromue TpEXypoBHEBbIE TECTHI 10 pu3uke: calT B. U. Perensmana http://www.
physicsregelman.com

18. ®uszukomm: B momMoIs HaunHawmeMy ¢Gusuky http://physicomp.lipetsk.ru

19. TepmoauHaMHKa: JIEKTPOHHBIN YU4eOHUK 110 (u3uKe it 7-ro u 8-ro kiaaccos http:/

fn.bmstu.ru/phys/bib/I-NET/
20. ®usnka B annManusx http://physics.nad.ru
21. ®usuka BokpyT Hac http://physics03.narod.ru

JokymeHT nognucaH npoctoi LM pykoBoguTens yupexaeHus



