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CocraBnena B coorBercTBUM ¢ DenepanbHoil pabouyell mporpaMmoil OCHOBHOTO
oOurero oopazoBanusi o ¢usmke (6a30BbIil ypoBeHb) U KoHCTpykTOpOM padoumx
nporpamum (caiita «EnuHoe copepskanue o011ero o0pa3oBaHus).

Y4eOHMKH:
o ®usuka. bazoBeiit ypoBenb.7 kinacc. Yueonuk. Ilepoimkun Y. M., UBaHoB A.
., IIpocsemenne. 2024 r.
o ®usuka. ba3zoBelil ypoBenb, 8 kinacc. Yueonuk. [leppimkun Y. M., FiBanoB A.
., IIpoceenienue, 2024 ¢
o ®usuka. bazoeiit ypoBenb. 9 kmacc. YueOnuk. Ilepeimkun U. M., I'yraHuk
E. M., UanoB A. U., IIpocemenne 2025 T.

Paccmorpena na 3acenannu MO yuntenen
(Ha3BaHWE METOIUYECKOTO OOBEMHEHNS)

[IpoToxoi Ne OT «___ » 2025r.
PykoBonurens MO

(TToTIHCh) (PUO)



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TMOJOXKEHUN M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroMm (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConepxaHue mnporpamMMmbl IO (U3MKE HampaBieHO Ha (opMmHupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaIOMIMXCS W OpPraHU3alMI0 H3yYCHHS
GuU3MKM Ha NEATebHOCTHOM OCHOBe. B mporpamme mo (usuke yduThIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peammszanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHus], a TaKxkKe
MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o (pu3MKe yCTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojgam oOyueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
M3Y4YeHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COJACpPXKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOAMYECKOMN
MOMOIIM YYUTENIIO B CO3/IaHUU paboyelt MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEH U (pu3ndecKoi
reorpagueli, BHOCUT BKJAJ B €CTECTBEHHOHAY4YHYIO KapTHHY MMHpa,
nperocTaBiIsieT Haubosee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpEeca K HayKe y 00yJaroumxcs.

N3yuenne Qusukn Ha 0a30BOM YpOBHE Iperoyiaraet OBJAJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JAHHBIE W  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeJIbCTBA JUISl IOJYyYEHHUS BBIBOJOB.

[enn wusyueHus ¢GU3MKKA Ha YPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickorn ®denepanuu, peannsyromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIe MPOTrpamMMbl, YTBEPKAEHHON peLICHUEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI oT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC TTO3HAHUSA U (OpMUpPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ysbTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE  TPEJACTABICHHMH O  BO3MOXKHBIX  cdepax  Oymymiei
poeCcCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JabHEHIIIeMy 00YYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHUCHIBATh U OOBSICHATH (DM3UYECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACyYETHBIX 3a4ad4 ¢
UCTIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI0ATh MIPUPOHBIE SBIICHUS W BBITOJIHSATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOThI ¢ MHMOpMaIuel GU3NIECKOro COACpKaHUS,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTIOCTIKEHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpodPecCHOHATBLHON AESITEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacos: B 7 kinacce — 68 yacoB (2 yaca B HeJielN0), B 8
Kiacce — 68 vacoB (2 daca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemsiii B mporpaMmme mo (GuU3MKe MepedeHb JTab0opaToOpHBIX padboT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP MPOBEACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CucKa 3KCIEPUMEHTATBHBIX 3aJlaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOTO 3K3aMEHa M0 (U3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

dusnka — Hayka o mpupone. SBneHus npupoasl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune @usnmueckux BeauuuH. PuU3NUECKUe
npudopsl. [lorpemHocts u3mepenuil. MexayHapoaHas cuCTeMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue NpuOOPHl U MPOLEIypa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue EeHbI AETIEHUS KaJIbl U3MEPUTENIBHOTO NpUOopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepOB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbllIe BhICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue wactun BemecTtBa. CBfA3b CKOPOCTH JBMJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME I'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHue 6pOyHOBCKOIO JBUKEHHUS.



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

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM PSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OmnbITHI 10 HAOIIOACHUIO TEIIOBOI'O PACIIMPEHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. JIBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMXKEHUH. Pacué€r mytu u
BPEMEHHU JIBUKEHUS.
SIBneHne wWHepHUU. 3aKOH HMHEpIUM. B3auMoJelcTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTU Telna.
[InotHoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €AMHUIIE
0o0BbEMa BEIECTBA.
Cuita Kak XapakTepucTUKa B3aumojaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJIIEHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGmropenne MexaHMYeCKOro JIBUKEHHUS Tena.
2. M3MepeHune CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUSL.
3. HaOnroneHue siBI€HUSI UHEPLIUH.
4. HaOmroneHrue n3MeHeHHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HapaBJIEHHBIX O OJHOU NPSIMOil.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JIBMKEHHUS (IIapuKa B >KUJKOCTH,
MOJIEJIU AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HaKJIOHHOM IUIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

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

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



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBieHUs. /[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJNAMHU, XUAKOCTIMU W raszamu. 3akoH [lackams. [TneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTU U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJIa ¥ TUIOTHOCTH XKHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAaHHUE WM MOTPYKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

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

2. OmpeneneHne  BBITAJIKHABAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

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

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpeneneHne e€ rpy30noabEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

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

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

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Pa3znes 6. TenioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPHOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJIPHO-KUHETUYECKOW TEOPUMU.
CmaunBaHue U KalWUISIpHBIE siBJICHUsI. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBHXKEHUS
yactull. BHyTpenHss sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEW SHEPIHH:
Temionepeaaya u COBEPILICHUE paboThI. Buasr TEIUIONEepeaauu:
TEIIONPOBOHOCTD, KOHBEKIIUS, U3JIyUYEHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJAEJNbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenue. Kumenme. YiaempHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TeroBble IBUTraTENN U 3aLNATA OKPYXKAIOIIEH CPEbI.

3aKOH COXPAHEHHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

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

Habmonenne nuddysun.

HabGmronenne siBieHnit cMaurBaHUsI ¥ KAWL PHBIX SIBJICHUH.
HaGmroienre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepieHrr paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneHus.

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIEHUS BO3AyXa OT €ro
00béMa M HAarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEpaTyphI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00OMEHE C HarpeThiM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHBIE SIBJICHMS.

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

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS OSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3akoH Oma
i ydactka nenu. [locienoBarenbHOE M mapalieIbHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoymns—Jlenna.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoil sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Omeir  Opcrena. MarHutHoe 1OnE€  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eHCTBUE MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHosib30BaHHWE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DneKTporeHepaTop. Cnoco0Obl MOJYy4YEeHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUIECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH U JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO TOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTprUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH CONpOTUBIICHUN.
. B3anumoseiicTBrue MOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHue 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. DIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMAarHUTHON UHIYKIIMH.

Omnbrter @apajes.

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 HAOMIOACHHUIO JNEKTPU3ALMU TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHHUHU.

WccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IENH MOCTOSHHOTO TOKaA.
W3mepenue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

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

OnBITHI, J€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOMAId TOMEePEeYHOro
CEUEHMs U MaTepuara.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSOHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbI TOKa MPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBbIIEISEMOM Ha
pe3ucTope.

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

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TTIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJII  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/IeJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KAaTyIIKU C TOKOM M MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBI IO  HMCCHEAOBAHUIO SBJIEHUSI SJICKTPOMATrHUTHOM HMHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pasznen 8. Mexannueckue siBJIeHHS.

Mexannueckoe ABWKeHHE. MarepuanbHasg Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWXKEHHsA. PaBHOMEpHOE NpPAMOJIMHENHOE
nBwxeHue. HepaBHoMmepHoe npsimosnMHeNnHOe ABHKeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHelHOe JBukeHue. CB0OOJHOE
nagenue. OnbiTel ['anuies.

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

ITepsblii 3ak0oH HptoToHa. Bropoit 3akon HetoToHa. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyNIEpIO3ULIUU CHUJL.

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

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenue mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 nieperpysKu.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETVIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenune mmmynbsca. Mnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE IBHKEHNE.

Mexanudeckass pabora ¥ MONIHOCTh. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, MOJAHITOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToM NpykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYeCKOro ABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalOnronenue 1BM>KEeHHs Tela IO OKPYKHOCTH.

Hab6mronenne MexaHn4ecKuX sSIBIICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJla OT MAcChl TeJla U JIEWCTBYIOLIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOICHCTBUH TEII.

CoxpaHeHre UMITYJIbCa PU HEYNIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbCca NPy a0COIIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabOnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPrUuu PpHU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUU NIPU ABMKEHHUH TeEJIA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWUIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIapUKA UIIH TETIEHKKH.

OrnpeneneHue CpelHel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBUXKEHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HavaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUSA CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)XKCHHUH Tela
M0 TOPU30HTAIILHON MTOBEPXHOCTH.



10. Ompeenienne  pabOTHl  CWJIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.

Paznen 9. Mexann4yeckue KoJieOaHUs U BOJIHbI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUid: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPH KOJIeOATEIHLHOM JIBUKEHUU.

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

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseO0aHMil TeN MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BRIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HaHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUoJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenenne 4acTOTHI U IEPHOJIa KoeOaHUi MPY>KUHHOTO MasSTHHUKA.

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

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT MaccChl Irpy3a.

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

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

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana 3neKTpoMarHuUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmosmHerHOe
pacrnpoctpanenue cBera. 3atmenus CoisHua u JIynsl. Otpaxenue cBera. 1lnockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

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

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTudeckass cucrema. Bin3opykocTs H
JAJIbHO30PKOCTb.

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

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

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

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XOJ Iy4yer B pacCEeMBAIOIIEH JINH3E.

[Tomydyenune n300paxeHu C TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mojensb ria3za.

11. Paznoxxenue 6enoro cBera B CEeKTp.

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

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yTJIa OTPAXKEHHSI CBETOBOTO Jiydya OT yrIJja
naJIeHuUs.

2. M3yueHue xapakTEPUCTUK N300paKEHU MIPEAMETA B TUIOCKOM 3epKalie.

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

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OmBITBI O BOCIPHUSTHIO LBETA MPEAMETOB MPHU MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBanTOBBIC SIBJICHHS.

Omneitel Pe3epdpopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHeH4YaTsie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxTtuBHbIE
npespamenns. [lepron momypacmnasga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M >HeEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX H3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoaOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus n3nydeHHs1 NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HalGmropeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUEHUHU BCETo Kypca (U3MKH, a TakKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUEOHBIN MpeamerT.

IIpy M3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBJIICHUNM TPHUPOABl M TEXHHUKH, OBJAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUS, TPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEBIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIN XApAKTEp JAHHOTO pa3jeiia peannu3yercs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:
Ha OCHOBE IIOJIYYECHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3nYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEIHEBHON KU3HMU;
WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHATH Hay4YHbIE OCHOBBI HamOOJIe€ Ba)KHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIOJIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



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

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

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

B pesynbrare nzyuenus pu3MKM HA yPOBHE OCHOBHOTO 00IIIEeT0 0Opa30BaHUS

y oOyuarorierocss OyayT copMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznuecKon HAyKH;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

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

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

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUSI MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHMM, BaXKHEWILIECH COCTaBIISIIOLIECH
KyJbTYpBHI,

- pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  IMOIMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHME IEeHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

- cpOopMHUPOBAHHOCTh HaBBIKA pe(dICKCHUH, NPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y JAPyroro 4yeiaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

- AKTUMBHOE yyacTM€ B pEUICHUM NPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3allud, ToOpoJa, Kpas) TEXHOJOTUYECKOU H



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (U3NISCKHUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a1ad B
obylacTi OKpy’Karolel cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH HX
BO3MOJKHBIX TTOCJICACTBUI VISl OKPY’KAIOLIEH CPeIbl;

e - OCO3HaHME TJI00ALHOIO XapaKTepa SKOJOTHMUECKUX MpOOIEeM M MyTeu ux

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHUAJBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHUCTBUU MPU BBINOJHEHUM HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTHUX;

e - TIOBBIIIEGHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (HOPMYITHPOBATH
U7IeU, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTU
(duzuKy;

e - IUIAHMPOBAaHHE CBOErO0 PA3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JIEUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX TJI00aJIbHBIX MOCJIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl 10 (H3WKE Ha YPOBHE OCHOBHOTO
oOrmrero oopazoBanusi y o0ydarorierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUC T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBH,
KOMMYHHKATHBHBIC  YHUBEpCaJdbHbIC  y4eOHbIC  JICHCTBHUSA,  PETYJIATHBHBIC
YHUBEpCAJIbHBIC yUdeOHbBIE JICHCTBU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

Ba3oBble JjornuecKkue 1eicTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3HUECKHUX
SIBIICHUH W MPOIIECCOB, JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIFOUCHUN, BBIBUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJINYUH,;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOU (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

MCITI0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKUl HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

NPOrHO3UPOBATh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEATNOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHPOpPMAIIMU WIH JaHHBIX C yYETOM TPEJIOKCHHOH yueOHOMH
(dbuznyeckoii 3a1a4u;

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

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMU W WUIFOCTPUPOBATh peEIlacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYyXJCHHS y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TIOJJICP’KaHUe
OJ1aroke1IaTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MTO3UIINN;



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

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHIUBUIYyAIbHOW paboThl MpU PEHICHWH KOHKPETHOM (U3UUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPAaBJICHUIO W KOOPAWHHUPYS CBOM JIEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHH3aHHﬂ:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX U yUYE€OHBIX CUTYalUSX, TPEOYIOIIMX
ISt pereHus: GU3nUecKux 3HaHUM;

OpUEHTHUPOBAThCS B  PA3NMMYHBIX MOAXOAAX TMPHUHATHS  pPEIICHUN
(vHIMBUAYyaIbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABIISITh AITOPUTM pellieHUsT PU3NYECKON 3a/1auu WU
IUTaHa HCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIUOHAIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHUS (HEIOCTHIKCHHUSI) PE3yJIbTaTOB
JEeSITEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTH (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOr0 HCCIEOBaHMS WJIM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIHNXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHnH GU3HUECKUX 3a7a4 HIIN
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPaBO APYIroro.



NPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHSI,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmManus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBjeHus (auddys3us, TEIIoBOoe NBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHOW OCBHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMU TeEJAMH, >XXUAKOCTAMH U
razamy, aTMocepHOe JaBieHUE, I[UIaBaHWE TeJ, MPEeBpaILEHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3MYECKUX  SIBICHUM B
OKpY’XalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B IMPUPOJIE:
MpUMEpPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
MpUPOJIEC, NEUCTBUE CWIbI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOr0 JIaBJICHUs Ha >KMBOW OpPraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeJlOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIE CBOMCTBA (MMPU3HAKHN ) (PU3UUECKUX SBIICHUN;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHUSI, UCTIOIb3YS
¢bu3nyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWJIa TPEHUs, JAaBieHHe (TBEPIOro Tena, JKUIKOCTH, Tasza),
BBITAIKUBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3((UIMEHT TOJe3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTEHIHMATIbHAs DHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIMYWH, UX
0003HaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpapuKu U3yUEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BEJIMYUUH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUi (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs pbiuara (0Joka),



«30JI0TOE€ MpPaBWIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3agadyd B 1—2 NEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJMYUHBI B ()OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKO BEIUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUU WU
(bu3HIecKuX CBOWCTB TEN: dbopmyIrpoBaTh MIpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbIE H3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIIOJIB30BAaHUEM IMPSAMBIX H3MEPEHHMH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUM paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNTH KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAIKHUBAIOIIAs CHJA, JeicTByromas Ha
HOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNEe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUU: TIpH
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAU€HNE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
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), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HMHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBECHHSI B OKpY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
aUTEepaTypy  (PHU3MYECKOro  COAEpIKAHMS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl ceTu VIHTepHeT, BIaAeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MIECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JenaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajavyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCTIO0JIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIIMYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACHIIMIEHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y ADJICKTPUKH, TTOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pas3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAaUYWBAHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TeJl, B3aUMOJICVCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
M0 ONHUCAaHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DU3UYSCKUX  SBJICHUH B
OKpY’)XKalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, wu3nydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JUIS JKM3HM Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3HUYCCKHUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(uznyeckre BeNUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeJbHAs TeIUIoTa IMapooOpa3oBaHUsl, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHBI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHWCAHUM MPABWIBHO TPAKTOBATh
¢bu3nYecKuil CMBICT HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU
CTpOEHUs BEIleCTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa 1715 yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs] JHEPruu, IIPpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrHYecKux
miaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIBb3Yysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOouMble Al €€ pelIeHHs, NPOBOAUTH PACYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU T[OMOIIH
(U3NYECKUX METOOB, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHNE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIEN0BAHMSA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHUS U
HarpeBaHWs TpPHU U3IYYEHUH OT IBETa M3Tydaromiel (MOrJIONIAroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IOCTOSIHHBIX MAarHWUTOB, JCHCTBUSA
MAarHuTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXd, CHJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHIl  (3aBHCHMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  I[POBOJIHHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys MNPeIoKEeHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM HUCCIET0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BENUYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATh H3MEpPEHUs, COOMpAaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenen ¢ MociaeAoBaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AJIEMEHTOB JIEKTPUUECKUX LIEeTIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUM B IOBCEJIHEBHOM
KU3HU JUIs1 oOecrieueHns 0€30MacHOCTH NP OOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMM  (QU3NYECKOrO COAEpKaHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOJTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTepHET, BiIaeTh NpuEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
o6o6mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOUYHUKOB (HU3UYECKOTO
COolepKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM HUCCIEAOBATEIbCKOW NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJb30BaTh 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, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIEVICTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3perniarb KOH(IUKTHL.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXAaHWYECKOTO NBIKCHHS, JehopMarius
(ympyras, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PABHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U VYJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUs W TMOTJIOIIEHUs, aibda, OeTa- U raMmma-u3aydeHus,
W30TOIIBI, IIEPHAS] SJHEPTETHKA;

pazniuuath SBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peaKTUBHOE JABI)KEHHE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHUE OeJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3JTyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX  SBICHUN B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3ndeckue SBICHUS B IMPHUPOJIE:
MPWINBBI U OTIIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yabTpaduOJIETOBOTO W PEHTTCHOBCKOIO M3JIYyYEHHMM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3IyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM TMEPEBOJAMUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs OJHEPrus Tea,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEprus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KosueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMJICHUS CPE/bl), IPU OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEJTUYHH,
0003HAaYeHUsI U EIWHULBl (PU3HYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHIUI CYNEPHIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHUSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCOBOTO YHCEll



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

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMnopod Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3allUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEHINTh MPH TOMOIIU
(U3NYECKUX METOOB, HCIOJIb3ysl OMNHCAHUE HCCIIEOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢bu3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryuU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJ€OAHUH, NPAMOJIMHEMHOE PacCPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, M3YYEHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB H300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENBHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOANTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAYeHHEe U3MepAeMON BENIMYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuTeNnbHOro Mprbdopa);

MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEepuoja
KOJIeOaHM MaTeMaTHM4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpaK€HUs CBEeTa OT yrIjla MAaJeHUs W yria IpeioMJIeHHUs OT yIJia



NajJieHus): IUJIAaHUPOBATh HCCIEIOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BEIWYUH B BHUAEC TaOJIUIl U T'padUKOB, JeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWia CcOOMparoIie JMH3bL, PaJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUs, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHWE BEIMYMHBI U aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TIOTPENIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS HW3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIHIOMETp, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH H  HEOOXOoauMmble (pu3myeckue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHUE CXEeMbl s
MOCTPOEHUS N300PAKEHUI B TNTOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  MpHUMEpax)
NPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUH B IOBCEIHEBHOM
KU3HH U1l obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMalMi Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3a/laHUi HAY4YHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3NYECKOrO  COJAEPKAHMS, CIPABOYHBIE MaTEpHAJIbI,
pecypcesl cetu MHTepHeT, BiiafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3ybTaThl IPOSKTHOM WM UCCIIEI0BATEbCKON
NEATEIbHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl

Pa3nes 1. ®u3nka u eé poJib B NO3HAHUH OKPYKAOILIEro MUpPa

1.1 dusuka - Hayka 0 IIPUPOIE 2 bubnnorexa [IOK
’ Y PHpoA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 (6] 2 1
HBHHACCKUE BEJTHUHBT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METOT TIO3HAHUS 2 1 bubmaorexa [IOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [leppoHayajibHbIe CBe/IeHUsS] 0 CTPOEHUM BelllecTBa

2.1 CrtpoeHne BemiecTa 1 bubmorexa LHOK
' P - https://m.edsoo.1u/7f416194
27 JIBi>KeHUEe U B3aUMOICCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
2.3 A 2
TPETATHRIC COCTONRMA BetmecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3aUMOAeHCTBHE TeJ
bu6mmoreka [JOK
A M
3 CXAHMHACCROE ABHACHHC 3 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

bu6mmoreka [IOK

3.2 MHepuus, Macca, n10THOCTH 4 ! https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBneHust TBEPAbLIMU 3 bubmnoreka [IOK
' TEJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe napeHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
> Pabora n momgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTeie Mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas suepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnslie | IlpakTuyeckne
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBble siBJIeHUS
1.1 C ICTBA BEILlECTBA 7 bubmorexa HOK
' TPOCHHE I CRONCTBA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruobbie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena bubmunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCcTOsTHHBIN DIIEKTPUYECKUNA TOK 20 2 7 hitps://m.cdsoo.rw/78418 1 ce
bubmmoreka [JOK
2.3 MarHuTHELS SBICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKIHA 4 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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnslie | IlpakTuyeckne
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4eCKOe IBMKCHUE U CIIOCOOBI €0 10 1 bubnuorexa [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAUMOACHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3AKOHEI COXPAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexann4veckue K0J1e0aHUS M BOJHBI
bu6mmoreka [IOK
2.1 M 3
e 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXAHHYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMarHuTHOE MOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIE 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 pacCIpOCTPAHEHHUs CBETA 6 2 bubmmorexa TIOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/741ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no paszneny 15
Pa3nes 5. KBanToBbBIC IBJICHHA
bu6nmoreka [JOK
5.1 Hcnyckanue v oOrIomeHue ¢BeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
52 CTpoOCHHE ATOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopToputenbH0-00001aI0IM i MOYJIb
6.1 IToBTOpenue u 06001IeHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'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 IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacosB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

®du3uka — HayKa O PUPOJE.
SBnenus npupoasl. Gusndeckue
SIBJICHUS

MeX&HI/I"IeCKI/Ie, TCIIJIOBEIC,
QJICKTPUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

dusnyeckne BeTMYHHBI U UX
U3MepeHne

Ypoxk-uccienoanue "N3mepenune
TEMIEPaTypbl IPU OMOILN
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMneparypbr"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HayK{ U3Yy4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIA METO/T
no3Hanus. Onrcanue GU3HIECKUX
SIBJIEHUU C IIOMOILLIO MOJIEEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenosanue "[IpoBepka
THITOTE3bI: TaJbHOCTh TOJIETA MapHKa,
MYIIEHHOI'0 TOPU30HTAJIBHO, TEM
OoJibIlie, YeM OOJIbIlIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHIE bubmmorexa [TOK
A HIAC JHCKp p https://m.edsoo.ru/ff09fe0a
BellecTBa
8 JBr>xeHune 4acTHIl BEIeCTBa bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMNbITHI IO
9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
Ta30B»
10 ArperaTHbIE COCTOSIHHS BEIlECTBA
B3anMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U KX aTOMHO- bubmuoreka [JOK
MOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudueckoe OBUKEHHE.
12 PaBHOMEpHOE M HEPABHOMEPHOEC bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NBIDKEHUE
bu6nmorexka [JOK
13 CkopocTh. EAUHUILI CKOPOCTH
p A 1t p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBIKCHUSA buGnnorexa [IOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuust. 3aK0H HHEPLIUU.
15 BSaI/II)MOIlef/'ICTBI/Ie TeJIpKaK OpuYnHa buGnnorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKECHUSI TEJl
16 IInotHOCTH BemiecTBa. Pacuet macchl bubmuoreka [JOK
1 00beMa TeJia o0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas paborta «OnpeneneHue



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

IIJIOTHOCTH TB ép,Z[OFO TCIIa»

Pemenne 3agaud o reme "IlimoTHOCTH

bu6nuoreka [JOK

18
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTuka
19 B3auMoeiicTBus ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGoparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(neopmanuu) Ipy>KMHBI OT
IIPUJIOKEHHOH CUJIBD»
21 SIBnenue TaroreHus. Cuna TSxKECTU
CBs3b MEXKy CHUJION TSKECTH U
22 Maccol Tena. Bec tena. Pemenue brbmmorexa [OK
) ’ https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuna tsoxkectn"”
” Curna TSHKeCTH Ha APYTHX TJIaHeTaxX. bubmmoreka [JOK
DU3NYECKUE XAPAKTEPUCTHKH TNTAHET https://m.edsoo.ru/ff0a1502
bubnnoreka [IOK
24 Nsmepenne cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. HesecomocTs
https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HAPABIECHHBIX
26 10 OJTHOM IpsAMOU brbmmorexa [TOK
a N p ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAS CHIT
27 Pemenue 3agau no reme
"PaBHoneiicTByromIas cui"
73 TpeHue CKOJIbKEHUs U TPEHUE TIOKOSI. bubnuoreka [IOK
Tpenue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTopHas pabora «M3yueHue bubnnorexa [JOK



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

3aBHCUMOCTH CHJIBI TPCHHUS
CKOJILKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONpPUKACAOIIHXCSI
MTOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3aga4d Ha onpeneneHue

30 . o
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3amau mo remam: «Bec
tenay, «[ padpudeckoe nzodpaxeHue bubnuoreka [IOK

31 o
c», «Cunbl», «PaBHOAEHCTBYIOIIAs https://m.edsoo.ru/ff0alde0
CHIT»

Konrponsnas padora no remam:
«MexaHu4yeckoe JBMKeHne», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«I'paduueckoe n3o0pakeHne CHID»,
«CHIIBI»

1 Hasnenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJIMYECHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JaBienwue raza. 3aBHCUMOCTb

34 JaBJIICHUS ra3a oT 00béMa Bubmmorexa ITOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[lepenaua naBieHus: TBEPIBIMU
35 TeJaMH, )KUIKOCTSIMH U Ta3aMh. 3aKOH bubmmorera [TOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHME B )KUIKOCTH H Ta3e, bubnnoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo reme «/laBnenue B bubmuoreka [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnmnoreka [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

bu6mmorexa [IOK

39 I'mapaBanueckuit mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoi
KHUJKOCTHBIN HacocC
Atmocdepa 3emiu. [IpuanHb
CYIIIECTBOBAHUS BO3IYIITHOM
41 O}6IOJ'IO‘IKI/I 3emun 3313};ICI/IMOCTI> brbmmorexa [TOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBI€HUS OT BHICOTHI
HaJ ypOBHEM MoOps
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATMocdepHOe 1aBiieHne
Y bep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBiieHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTH aTMOC(EPHOTO
44 JAaBJIEHUS OT BEICOTHI HAJT YPOBHEM bubmmorexa LHOK
P https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bapomerp-anepoua. AtmocdepHoe bub6nuoreka [IOK
JTaBJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewienue 3amgau o reme
"ATtmocdepHoe naBieHue"
JleiicTBHE KUAKOCTHU U raza Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas paborta «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBI, bu6mmoreka [IOK

JIEUCTBYIOILEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTB)

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/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

49

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
Tella B BOJIE OT 00BEMA MOTPyKEHHOU
B JKHUJIKOCTb YaCTH TEJIa

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

50

IImaBanue ten

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHas paboTa
"KoHncTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
orpezeneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amau mo temaM: «IInaBanme
cynoB. BozmyxormaBanuey,
«JlaBneHue TBEPABIX TEN, )KUAKOCTEH
M ra30B»

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

53

Mexanudeckas padbora

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

54

Momaocts. EAuHUIBEI MOIITHOCTH

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

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM TIpH
noabéMe 1o Jjiectaure"

56

[IpocTelie MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peryare

57

KonTponbhas pabota no teme
«/JlaBiIeHHE TBEPIBIX TEN, JKUIKOCTEN
1 ra3oB» / Beepoccwuiickas
poBepoyHas padbora

58

PesepBHblit ypok. Pabota ¢ Tekcramu

bu6nmoreka [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

1o Teme «/laBnenue TBEPIABIX TeI,
KUJKOCTEN M ra30B» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota
«HMccnenoBanue ycIoBHiA paBHOBECHS
peryara»

0.5

bubmnorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo teMe «Y CIOBUSA
paBHOBeCI/IH pmqara»

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

61

KoaddutmenT monesHoro neicTBust
Mexanm3ma. Jlaboparopnas padota
«M3mepenue KIIJI HakIOHHOR
TUIOCKOCTHY

0.5

62

Pemenue 3amaud mo teme "Pabora,
MoturHocTb, KIT/A"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanndeckast OHCPI'us.
Kunernueckas n IIOTCHI MAaJIbHAA
OHCPI'usia

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE OIpeIeIeHHE
W3MEHEHHUS KUHETUYECKOU U
MMOTEHIMATIBHON SHEPTUH IIPH
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPT U



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 PesepBHblit ypok. Pabota ¢ Tekcramu | bubnuorexa [JOK
o TeMe "MexaHnueckoe IBUKeHue" https://m.edsoo.ru/ff0adee6d
PesepBHblit ypok. Pabora ¢ Tekcramu
68 o Teme "PaboTta. MomHOCTb. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
OCHOBHBIE TIOJIOKEHHS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX OTIBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKCHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOTO,
4 YKUJIKOTO 1 Ta3000pa3HOT0 COCTOSTHUI |
BEIL[ECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
5 Kpucrammueckue u amopdHbie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U KaWJUISIPHOCT. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernnmoBoe pacuiupeHne U CkaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTUIL
9 Buytpennss sneprusi. Crioco0sl | bub6nmoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun 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/ff0a5256
https://m.edsoo.ru/ff0a540e

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [{OK

11
BELLECTB U MAaTEPUAJIOB B LEJIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus "

12 KoanuecTBo TeIoTHL. Y nenbHas Bbu6nuoreka [JOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHUE TEIIOBOTO OajaHca. bubnuoreka [IOK
TemnooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "UccnenoBanue sBieHUs bubmmoreka [JOK
TETI000MEHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuet konuuecTBa TEIUIOTHI,

15 HEOOXOJUMOTO ISl HATPEeBaHUS Tea
U BBIJICISIEMOTO UM TPU OXJTKICHUH

16 JlaboparopHas padoTta "Onpenenenue bubnuoreka [JOK
yIEeIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeibHas TEIioTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepaeBaHUE

18 KPUCTAJUIMYECKUX TEN. Y AebHAs bubmmorexa [JOK

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

TEIUIOTAa MJIABICHUS

19 JlaGopatopHas pabota "Onpeznenenue bub6nuoreka [IOK
yAEJIbHON TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIHSL. bubnmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kurmenne. Y nenpHas teriora bu6mmoreka [{OK



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

napooOpa3oBaHUs U KOHICHCAIUH.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. Jlaboparopras
pabora "Omnpenenenue

OTHOCUTEIFHOH BIQXKHOCTH BO3IyXa"

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

23

Pemenue 3agau Ha onpeneneHne
BIIQXKHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBOoro ABHraTes.
TennoBele ABUraTeIN U 3allUTa
OKpY’KaroIle cpe/ibl

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

26

3aKoH COXpPaHCHH:A U IIPCBpPALICHUSA
OHCPI'MH B TCINNIOBBIX IMPpOHECCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "'TernaoBbIe SBICHUS.
N3MeHeHune arperaTHbIX COCTOSHUI
BemecTna

bubnnoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbnas padbota no teme
"TenoBele sABIEHN. V3MeHeHNE
arperaTHBIX COCTOSIHH BemecTra"

bubnnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzaius Ten. [[Ba pona
IIEKTPUIECKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpU3anusl
TN UHAYKIUEN U ITpU
CONPUKOCHOBEHUH"



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

B3anmoneiicTBre 3apsSyKEHHBIX TEJ.

bu6mmoreka [{OK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUUYECKOE T0JIE.
1 HanpsiokeHHOCTD 371€KTpUYecKOro bubmmorexa [IOK
nons. [puHuun cynepno3nuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
34 [IpoBOOHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUA JJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pewienue 3a1au Ha mpuMeHEHUE bubnmorexa [IOK
CBOMCTB JJICKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €TI0
36 cyiuecTtBoBanusg. cTouHuKH bubmorexa LOK
Y ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleMcTBUS DIIEKTPUUECKOTO TOKa bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U TUAIEKTPUKU"
39 DIIEKTPUYECKHUI TOK B METaJIJIaX, bubnuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnmnoreka [JOK
41 W3mepenne u peryaupoBaHue 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/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a

DIIEKTPUYECKOE HAPSIKEHHUE.
BoasT™metp. JTabopaTopnas pabota

bu6mmoreka [IOK

42 0.5
"N3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9¢14
HanpsokeHus"
13 CornpoTHBiIeHHE MPOBOAHHUKA. bubnuorexa [JOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS 1 bubnmorexa [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYeHUs U MaTepuaa'
3aBUCUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akod OMa Ut ydacTka bubnnorexa [IOK
P ' Y https://m.edsoo.ru/ff0aad4a
enu
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UAYILIEro Yepe3 pe3nucTop, OT 1 bubmmorexa [JOK
» Y pesp P> https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pesucrope”
47 [TocnenoBarensHOE U MapaieabHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
43 IpaBuja CJI0KEHUS HAIIPSHKEHUH TIpU 1 bubnuoreka [JOK
MOCJEN0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”
JlabopaTtopHnas pabora "I[IpoBepka
49 IIpaBWIA I CUJIBI TOKA IIPU | bubnuorexa [JOK

napajuieIbHOM COeTMHEHUN
pe3ucTopon”

https://m.edsoo.ru/ff0aadle



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

Pemienue 3a1a4 Ha MpUMEHEHUE

bu6mmoreka [IOK

50 3akoHa OMa JUIsT pa3InuyHOro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHECHHMS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubmmoreka [JOK
Toka. 3akoH Jxoymns-Jlenna https://m.edsoo.ru/ff0ab124
JIabopaTtopuast padora "Omnpeneinenue
52 a60prl u Ilz/IOH_IIfOCTI/I 3J1eKTpI/1qec1<oro Bubmorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTprYecKue e U MOTPEOUTenn
53 DJIEKTPUYECKON DHEPTUU B OBIT Bubmiorexa IJOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTossHHBIE MAarHUTEI, UX
B3aUMOJIEUCTBHE
55 VYpok-uccnenoranue "MN3yuenue bubnuorexa [JOK
MOJIEN ITOCTOSHHEBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe mojie. MarguTHoe I10j1€
56 3eMIHu U ero 3HavYeHue I KU3HU Ha bubmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUIECKHE 3apsiabl.
57 3apsKEeHHBIE Tela U UX Bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. I10CTOSHHBIN
AJIEKTPUICCKUN TOK"
KonTponbhas padbora no teme
"DIeKTpUUECKUE 3apsLabl.
p p Bbu6nuoreka [JOK
58 3apsKEHHBIE TENIA U HX

B3aumMojiercTBUs. IlocTOSHHBIN
anekTprueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

mpoBepovHas pabora

59

Pesepublit ypok. Pabora ¢ Tekcramu
no Teme "[locTostHHBIIM
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas pabora

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

60

OmneIT Opcrena. MarautHoe nosie
AJIEKTPUYECKOr0 TOKa MaruutHoe
IMOJIC KaTyIIKN ¢ TOKOM

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

61

[IpumeHeHne IEKTPOMAarHuToB B
texHnuke. Jlabopatopnas pabora
"N3yueHue neicTBUsSI MAarHUTHOTO
10JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

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

62

DEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mconb3oBanue
JNIEKTPOABUraTeNeil B TEXHHYECKUX
YCTPONCTBAX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpyHpOBaHUE U U3yUEHHE
paboTHI AnneKTpoaABUraTess”

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

63

OneiTel Dapanes. 3aKoH
3JIEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

64

Onektporereparop. CrocoOs
MOJTyYEHUS NIEKTPUIECKOW IHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

[ToaroroBka Kk KOHTPOJILHOM paboTe



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

1o TeMe "DIJIEKTPUYECKHUE U
MarduTHbIE SIBIeHUS"

KonTponbnas padbota no teme

66 "DEeKTpUUECKAE U MAaTHUTHEIE 1 Bubmmoreka TOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
Pesepaublit ypok. Pabota ¢ Tekctamu bubnmnoreka [JOK
67 1
o teme "TermnoBele aBiaeHud" https://m.edsoo.ru/ff0acc5e
68 PezepBHblit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHele aBiaeHusd"
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KUIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undponbie
Tema ypoka Kountpoasbnsbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThbl
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHHUYECKOT0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsIMOJIMHEWHOE 1 bubnuotexa [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsAMOIMHENHOE

4 nBrkeHne. CpeHsss 1 MTHOBEHHAas 1
CKOPOCTb

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 bubnuorexa [IOK
JBYKCHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBH)KEHUS. 1
I'padux ckopocTu
JlaGopatopHas pabota "Onpeznenenue

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIXKECHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM Tu1ocKoCcTH"

2 CBo6oauoe nagenne tei. OnbITh 1
lanunes

9 PaBHOMEpHOE JBHKEHUE T10 1 bu6mmoreka [IOK
okpyxHOCTH. [lepruon u yactora https://m.edsoo.ru/ff0ael76



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

obparmenus. JInaeitHas u yrioBas
CKOPOCTH

10 [leHTpOCTpEMUTEIBHOE YCKOPEHHE
1 ITepssiit 3axoH HproTona. Bektop bu6nuorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6nuorexa LIOK
PaBHOpelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuotexa [JOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHeHNe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmnoreka LIOK
1 . r
> Cuna ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YIOPYTOCTH»
17 JlaboparopHas pabota «Onpenenenue bubnunoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
1
8 Cha TpeHms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpeznenenue bubnuorexa LIOK
20
K03(puLmeHTa TpeHus CKOIbXKeHH" https://m.edsoo.ru/ff0af8be
Permrenue 3agad mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [OK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuuta TSHKECTH U 3aKOH BCEMHPHOTO Bubmaunoreka ITOK



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

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
MagcHUS
Ypok-koHpepeHuus "BrkeHue Tein
23 BOKPYT I'PaBUTALIMOHHOTO [IEHTPA
(Conuneunas cucrema). ['anaktuku"
Pemenue 3agau mo teme "Cuna Eub 10K
noImoTeKa
24 TSYKECTH M 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [IepBast kocMu4ecKas CKOPOCTb. bu6nuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepualIbHOI TOUKH.
AOGCOTIOTHO TBEPAOE TETO. BuG 110K
.. noImoTeKa
26 PaBHOBecue TBEpIOTO TENA C© hitps://m.cd IE0afe36
. o S://M.€dS00.1ru arc
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cuisl. LienTp Tsxectn
PaBHOBEeCuE MaTepUalIbHOI TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TEna ¢
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LieHTp TskecTn
73 Pemenwne 3agad mo teme "MoMeHT bubmnoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padoTe 1O Eub 10K
noInoTeKa
29 TeMe "MexaHNJecKoe JBIKEHHE.
B . " https://m.edsoo.ru/ff0b0408
3aMOJIEHCTBUE TEII
Kontponbhas paboTa no teme Eub 10K
noInoTeKa
30 "MexaHH4ecKoe JBMKCHHE.

Bzaumonerictsue Ten"

https://m.edsoo.ru/ff0b06ec



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

Nmmnyibce Tena. UMiynbe cuibl. 3aKoH

bubmnoreka LIOK

31 .Y
COXPAHCHIT UMITyJIbCa. HPYroe u htps://m.edsoo.ru/fi0b07fa
HEYINPYroe B3auMOo/IeiiCTBHE
1 Pemenue 3anau mo teme "3akoH bu6mmorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunueckasi paboTa U MOLTHOC
xamtt # paboTa M MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
16 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBIXKEHUH TeJa 10
TOPU30HTAILHON MMOBEPXHOCTH
37 CBsi3b 2HEprUH U PadOTHI.
[ToTenumanpHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «3ydeHnue bubnuoreka [JOK
3aKOHA COXPAHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 bubmuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojacoaHus. bubmnoreka LJOK

BBIHy)KI[CHHBIe Konebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0



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

43

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccnenoBanne «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
IIPY>KUHBI U MacChl Ipy3a»

bu6morexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJICOaHUIX

46

JlaGoparopHas pabota «OnpeneneHne
YaCTOTHI U MIepHOJia KoieOaHuH
IIPYKUHHOI'O MasiTHUKa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHMIt
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

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

48

Mexanuueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomobHbIe 1
MOTICPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHus "MexaHnndyeckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckye BOITHBI"

50

3ByK. PacnpocTpaHeHue u oTpakeHHe
3ByKa

51

Ypok-uccienoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'pomMKoOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

VYpok-koupepeHnius "YnpTpa3ByK 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 IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU PabOTE 1O

Bbu6morexa [JOK

54 TeMe "3aKOHBI COXPAHEHUS.
P . https://m_eds00.ru/f0b2510
Mexanudeckue KojeOaHusI U BOJHBI
Konrponsnas pabora o Teme
55 "3aKoHbI cOXpaHeHus. MexaHnueckue
KOJI€OAHMS ¥ BOJIHBI"
56 DNEeKTPOMarHuTHOE MOoJIe. bubnuoreka [IOK
ONEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJTH
Ypok-koHpepenuus "lkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOU CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
TTOMOIIIbI0 MOOHIIBHOTO TeedhoHa
Pemenue 3anau Ha onpeneneHue
60 YacTOTHI U JAJIMHBI AIEKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 Ckopoctb cBeTa. BonHoBBIE CBOIICTBA bubmmorexa LOK
Th CBeTa. BOTHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. I[IpsmonuneitHoe
62 acIpoCTpaHEHHUE CBETA. 3aTMEHUS Bubmmorexa [JOK
paclipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUsI CBETa. 3epKaia. bubnuoreka [JOK

Pemenue 3amau Ha IIPUMCHCHUC

https://m.edsoo.ru/ff0b38c4



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

3aKOHa OTpa’KCHUA CBECTA

[Ipenomnenue cBera. 3aKkoH

bu6mmoreka [JOK

64
MPEIIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA. BuG OK
nonrorTeka
65 Hcnons3oBaHue MOIHOTO BHYTPEHHETO https://m.ed 1 JEOb3cS
ps://m.edsoo.ru. cSc
OTpPaXXEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabota "Hccrnenoanue
66 3aBUCUMOCTH yTJjia MPeTOMICHHS
CBETOBOTO JIy4a OT yIJIa MaJieHus Ha
rpasuue "Bo3yXx-cTekno""
Ypok-koHpepeHnius "Vcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHYECKask CUjla JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bubmuorexa [JOK
69 [TocTpoenue n300pakeHNI B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpeznenenue
. bubnuoreka [IOK
70 (hOKYCHOTO PacCTOSTHUS U ONTHYECKOMN ' 1
cHs coGupatomeii muH3br" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubmuotexka [JOK
JMH30BBIEC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penusi. Kak coxpanuts 3penue"”
74 Paznosxenune 6emoro cBeTa B CIIEKTP. bubnuoreka [IOK

Onrsitel HetoTona. Cnoxxenue

https://m.edsoo.ru/ff0c0f4c



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

CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHast pa6ota "OMBITHI 11O
Pa3IoKEeHUI0 OEJIOro CBETa B CIIEKTP U

75 BOCIIPHSTHIO IIBETA IIPEAMETOB IIPU HX bubmorera [IOK
P P P https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHUH Yepe3 1[BETOBbIE
¢bunbTpe"
VYpok-nipaktukyMm "BoiaHoBbIE
76 CBOICTBa cBeTa: AUCIEPCHS,
uHTephepeHus 1 quppaxus’"
77 Omnsitel Pe3epdopaa u rutanerapras bubnuoreka [IOK
MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozeins aroma bopa
Hcnyckanue v MOrjaomieHue cBeTa
. bu6mmoreka [IOK
79 aromoM. KBantsl. JIuneituarsie
https://m.edsoo.ru/ff0c144c¢
CIIEKTPBI
20 VYpok-npaktuky™m "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTHBHOCTE U €€ BHOBI bubmiorexa OK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atoMHOrO0 siyipa. Hykinonnas bubnmoreka [JOK
MOJeIb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubnuoreka [IOK
M3oTornsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3aga4 o teme: bubmuorexa [JOK
"PanuoakTuBHbIC NpeBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Iepuon nonypacnazna



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
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Ypok-koupepennus "PagnoakTuBHbIC

86 U3JIYUEHHUS B IPUPOJIE, MEIUIINHE bubmorexa LHOK
y | pHpoZe, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakun. 3aKOHbI
87 coxX paHeHESI 3apsIOBOTO T MACCOBOTO bubmorexa LIOK
p p https://m.edsoo.ru/ff0c1c58
qHCel

28 DHeprus CBA3U aTOMHBIX siiep. CBs3b bubnunoreka [JOK
MACCHI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o reme "SAnepHeie
peakuun"

90 Peakuuu cuHTE3a M JETCHUS SIAED. bu6mmoreka [IOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koupepennus "AnepHas

91 sHepreTuka. JleicTBus
PaIMOAKTUBHBIX M3IyUYCHUN Ha KUBbIE
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

9 Teme "DIeKTPOMarHuTHOE ToJIE. bubmmoreka [IOK
DJIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrle aBienus"

KonTponbhas padota no teme

93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanrtosrie sBieHus"
[ToBTopenue, 06o0IIEHNE.

94 JlaboparopHsie pabOTEI IO KypC bubmorexa LIOK
| p pu p | ypey https://m.edsoo.ru/ff0c245a

BzaumoneiicTBue Ten
95 [ToBTOpeHue, o6obmenue. Pemenue bu6mmoreka [IOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a

pacyeTHBIX U KAUECTBEHHBIX 3aJ1a4 110
teme "TemnoBsie mporecch”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, o6o0menue. Pemenne

96 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Eubmorexa HOK
p A . https://m.edsoo.ru/ff0c2a2?2
teme "KIIJ] TerutoBeIX aABUTaTEICH"
[ToBTopenue, o600mmenue. Pemenne
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 I10 1 Eubmiorexa OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
IToBTOpenue, o6o0ICHNE.
98 JIaGopaTopHbIie pabOTHI IO KYPC 1 1 Bubmorexa ITOK
" patop p | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBICHUS
[ToBTOpenue, 0606menue. Pabota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHKE
[ToBTOpenue, o606meHue. Pabora ¢
100 tekctamu 110 teMme "Konedauus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIC 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, 0600menue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
anepHas ¢uzuxa'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



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




IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILET'O OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pas3jindaTtb SABJICHUA IO OMHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/131/I'-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUE SBICHUS B MPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATD

CYLIECTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONUCHIBaTh HM3yUEHHBIC CBOWCTBA Tel U (puU3NYEecKHe SBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHUU TPABHIEHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHOJNB3YEMbIX BEIUYUH, UX
0003HAYECHHS U eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBSI3BIBAIOINME JAHHYI0 (HU3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMH, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bUBUYECKUX BEITMYUH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3UYECCKUE SIBICHHUS W TPOIECCHI,
WCIIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHAa W 3alMChIBaTh €r0  MaTeMaTHYeCKOe

BBIPAXCHHUC

1.6

OOBSICHATh (PU3UUECKUE SIBJICHHSI, MPOLIECCHl U CBOMCTBA Tell, B TOM
yucilieé WU B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATh HPUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTU

1.7

pemarh pacy€THbIC 3a1aud B 1 — 2 NEUCTBUS, MCTONIB3YS 3aKOHBI U




(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUSL 3a/Jauyd  3alMChIBaTh KPAaTKO€ YCJIOBHME, IOACTABIATH
¢uznyeckre BeJIWYNHBI B (POPMYJIbI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JlaHHBIE, HEOOXOAMMBbIE JUI PELIeHUs 3a]a4, OLEHUBATh

PEAUTUCTUIHOCTH TOTYYCHHON (U3UUYECKON BETUMIHHBI

1.8

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIH
(bu3NYEeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS BBIACIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumotesy), pas3nnyarb u
MHTEPIPETUPOBATh MOJYyYEHHBIM pe3yJbTaT, HaXOAUTb OLIMOKH B

XOJ¢ OIIbITa, ACJaTh BEIBOJBI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3UYEeCKUX ~ CBOWCTB  Tel:  (OpMynmHpoBaTh  IPOBEpPSEMbIC
MPENNoNIOKEeHNs, CcoOUpaTh  YCTAaHOBKY M3  MNPEIIOXKEHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HCIOJIb30BAHHEM aHAJIOTOBBIX MU
upoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3UYECKOi
BEJIMYMHBI OT JAPYrOM C MHCIIOJNB30BAHUEM IIPSMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHMPOBAHUU Y4E€OHOTO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHMUs, CIEAYs NPEIIOKEHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE€ NMPEAJIOKEHHBIX TaOJIUI U rpaUKOB, 1e€1aTh BbIBObI

110 pe3yJibTaTaM HUCCIICAOBaHUA

1.12

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIeIys
IIPEIOKEHHOW MHCTPYKIUU: NPU BBINOJIHEHUN U3MEPEHUN coOuparth
JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCJINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKM OE30MacHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000PYTI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI  JEHCTBUS NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepuU30BaTh MPUHLUIBI JEUCTBUS H3YUYEHHBIX
npuOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOULIbIO UX ONHCAHMS,
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUN U

HeoOXoauMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 11 oOecrieueHHsi 0O€30MacHOCTH TpU  OOpallleHuu ¢
npubOpaMu U TEXHUYSCKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefie

1.16

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(OpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM [OMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB
BBIICTISITE MHQOpPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYUBON WU

MOXKET OBITh HCI[OCTOBGpHOﬁ

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUH y4eOHbIX 3alaHUI
HAy4YHONOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOro  COAEpKaHMUs,
CIIPaBOYHBIE MaTEpHallbl, pecypcbl cetu MHTepHeT, BlageTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(POpMaLUU

U3 O/IHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC U YCTHBIE COOOIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB UHPoOpMAuu (PU3UIECKOTO
COJiep’KaHusl, B TOM uucie MyOiauyHO JeNaTh KpaTKUe COOOILICHHS O
pe3ylbTraTax TPOEKTOB WM Yy4YeOHBIX HCCICIOBAaHUA, TpPU ITOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHATUMHBIA amnmapaT Kypca

(bH3PIKH, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

NIPY BBIMOJHEHUN Y4E€OHBIX IMPOEKTOB M UCCIIEIOBAaHUN pactpeaessaTh
00513aHHOCTH B TPYyMII€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauaMu,
CIICIUTH 3a BBINOJHEHHMEM IUIAHA JEUCTBMM, aJEKBAaTHO OLICHUBATHb
COOCTBEHHBIH BKJIaZ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aMMOJCICTBHE, YYHUTBIBAs MHEHUE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCII0JIBb30BAaTh NIOHATHUA

1.2

pasindyaTtb ABJICHHUA IO OMHUCAHUIO HUX XAaPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KalollleM MHpe, B TOM 4HucCie (U3NUECKUE SBICHUSA B MPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

1.4

ONUCHIBATh HW3yUEHHBIE CBOWCTBA Tel W (puU3MyecKue sBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIWYUHBI, TPH ONHCAHWUU TPABHILHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIONB3YEMBIX  BEIUYHH,
0003HAYECHHS U eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOINME JAHHYI0 (U3UUECKYI0 BEIUYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(MBUYECKUX BETMYNH

1.5

XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUYECKUE SBIICHUS U TPOLECCHI,
WCIONb3Ysl W3YYEHHBbIE 3aKOHBI, MPHU 3TOM JaBaTh CIOBECHYIO
(GbOpMYyITUPOBKY 3aKOHa M  3alMCHIBATh €r0  MaTeMaTU4YecKoe

BBIPA’>XCHHUC

1.6

OOBSACHATH (U3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX MIAaroB C MoMombio 1 — 2 U3y4eHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelarh pacu€THble 3aJa4d B 2 — 3 JEWCTBUS, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBA3BIBaIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4 3aIIMChIBATh KPATKOE YCIIOBHE, BBISABIISTH HEJOCTATOK
JaHHBIX JJIs pEUIeHUs 3aJaud, BBIOMpATh 3aKOHbI M (OPMYJIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, POBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHWe (PU3UYEeCKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(GU3NYECKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIICAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPEAIOJIOKEHUE, OLIEHUBATH IIPABWIIBHOCTH IOPsIIKa

IMPOBEACHUA UCCIICA0OBAHMA, ACJIaTh BBIBOABI

1.9

IIPOBOJUTH OIBITBl 1O HAOMIOACHUIO (DU3MUYECKUX SABICHUHA WIIH
¢usmueckux  CBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe

MPEJOJIOKEHNs, coOMpaThb  YCTAHOBKY M3  IPEJJIONKEHHOIO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
pUOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh ~ WCCJICJOBAHWE  3aBUCHMOCTH  OJHOM  (pu3HuecKon
BEJIMYUHBI OT JPYrol C MCHOJb30BAaHUEM MPSMBIX HM3MEPEHUM:
IUTAaHUPOBATh HCCIIEJJOBaHUE, COOMpATh YCTAHOBKY M BBINOJIHSTH
U3MEpEeHMs, CcleAys MpeAJoKeHHOMY  IUIaHy, (UKCHPOBATH
PE3yJIbTAThI MOJIyYEHHOW 3aBUCHUMOCTH B BHUJE TaOMUI] U rpaduKoB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh SKCIIEPUMEHTAJIBHYIO YCTAaHOBKY,
clenyss IpeNIOKEHHOW MHCTPYKUUHM, W BBIYMCIAATH 3HAYCHHE

BCINYHHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu  pabore ¢

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OMNHCAHUS, HCHIOJIb3Y
3HaHUST O CBOMCTBAaxX (HU3WYECKUX SBJICHUM U HEOOXOJUMBIC

(bI/ISI/I‘leCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBLI
QJICKTPHICCKUX ueneﬁ C IOCJICAOBATCIBHBIM W IMapaJlJICJIbHBIM
COCOAUMHCHHUEM 9JICMCHTOB, pasinviasn YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

MPUBOANTH TPHUMEPHl (HAXOAuTh HWH(MOpPMAIMIO O TpUMepax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 171 oOecrieueHHsi O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHUS 37I0POBBS U

cOOJII0ICHNS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpY Katollel cpeae

1.17

OCYIIECTBISATH TOUCK MHPOpMAIIUMK (HPU3UIECKOTO COJICPIKAHMS B CETH
HNutepHer, Ha OCHOBE HUMEIOLIUMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHUTETBHBIX HMCTOYHUKOB BBIICTSATh HHPOPMAIMIO, KOTOpPAS

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHUHM YUYEOHBIX 3aJaHUN  HAy4HO-




HOMYJIIPHYIO JINTEPaTypy (PU3NYECKOrO COJIEpIKAHUS, CIIPABOYHbIE
MaTepuanbl, pecypchl cetu MHTepHeTr; Biamers  nmpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUN U3 OJHOU

3HAKOBOM CHCTEMBI B APYyryro

1.19

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE H KPATKUE YCTHBIE COOOIIEHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
CONlep’KaHusl, B TOM 4HCIE MyOJIMYHO NPEICTABISTh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIIbCKOM JEATEIIBHOCTH, MPU 3TOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUMHBIA anmapaT Kypca

(bI/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/ICI71

1.20

MIPH BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB pacCHpeleNsiTh 00sI3aHHOCTH B IPYyMIE B COOTBETCTBHM C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJEKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJaJ B JESITENbHOCTb TPYMIbBI, BBICTPaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISAS  TOTOBHOCTH

paspeniaTh KOHM)IUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMPEIAMETHBIC PE3YJbTATHI 0OCBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ'leOI71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHl/lﬂ

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb ABJICHHA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILICCKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM YHCIe (U3NUECKUE SBICHHUS B MPHUPOE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYEHHbIE CBOICTBAa Tel M (PU3MUECKUE SIBICHUSA,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TpPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,
0003Ha4YeHUA M eAUHUIIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYUHY C  JIPYTHMMHU




BEJIMUYMHAMH, CTPOUTh  TIpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(bI/IBI/I‘-ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHUS U IPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPH O3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘H/IHHO-CHeI[CTBCHHBIe CBA3U, CTpOI/ITB 06’b$ICHeHI/I€ n3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 H3yYEHHBIX CBOMCTBA

¢bu3nveckux ABICHUN, GPU3NUIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacué€THele 3ahauu (omuparomuecs Ha cucreMy u3 2 — 3
YPaBHEHUI), HCIONB3Ysl 3aKOHBI U  (HOPMYJbI, CBSI3BIBAIOIIUEC
¢u3nyeckre BEIMYMHBI: Ha OCHOBE aHaJlW3a YCIOBHA 3a/auyd
3alMUCbIBaTh KPATKOC€ YCIOBHEC, BBIABIATH HCEAOCTAIONIHME HIIN
U30BITOUHBIC JIaHHBIE, BRIOMPATh 3aKOHBI U (YOPMYJIBI, HEOOXOIMMBIE
AJid pelICHUs, IMPOBOAWTH paC‘IéTBI U OLCHUBATH PCATIUCTUYHOCTDH

MOJTy4EHHOTO 3HaUY€HHUs (PU3HUECKON BEIUYNHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELINTh MpPU MOMOIIU
(U3UYECKUX METOJIOB, WCIIONB3Ys OMMCAHUE WCCIICAOBAHMS, BBIICISTH
MpOBEpsAEMOE TPENINOI0KEHNE, OLIEHUBATh MPABUILHOCTh MOpSAKa
MPOBEJCHUS] UCCIEAOBaHUs, JeNaTh BbIBOJbI, WHTEPIPETHUPOBATDH

pe3yNbTaThl HAOJIIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUHA HITH
(bu3MYeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
n30BITOYHOrO Habopa 00OpyAOBaHHUS, OMHUCHIBATH XOJI OMNbITA U €ro

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJIUTh MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HW3MEPCHUH,
OTpeNieNisAs CpelHee 3HaueHHe H3MepsieMoil Belu4uHBI ((hOKyCHOE
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYHH C
UCIOJIb30BAaHUEM IIPSMBIX HM3MEPEHUI: IUIAHUPOBAaTh MCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pPE3yJbTaThl

HOJ'Iy‘-I@HHOI\/'I 3aBHUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIMYHUH B BUJC Ta6J'II/IIII/I




rpaduKoB, JeNaTh BBIBOJBI [0 pe3ysIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh M3MEpPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATH W3MEPEHHUs, Cleays MNpPeJIOKEHHOM WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IMpaBWia TEXHUKH Oe3omacHOCTH THpu  pabore ¢

1abopaTopHBIM 000PyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelnei:
MaTepuasabHas TOUKa, a0COJIFOTHO TBEPAOE TENO, TOUCUHBIN UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHUA, HCIIOJB3Ys
3HAaHUS O CBOMCTBaX (PU3UYECKUX SABICHUA U HEOOXOIMMBbIE

¢buznyecKkrue 3aKOHOMEPHOCTH

1.16

HCIIONIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-IPaKTHYECKUX
3ajJ]ay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS N300paKEHUH B IIJIOCKOM

3epKajie U coOMparoIei JTrH3e

1.17

[PUBOIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUH B TIOBCEIHEBHOM
KU3HU JIs  o0ecriedeHuss OE30MacHOCTH TMpH  OOpalieHuH ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'IIOI[€HI/I${ HOPM 35KOJIOTHYECKOI'0 MOBEACHUS B oxpy;xalomeﬁ cpeaec

1.18

OCYIIECTBIISATh MOUCK HHpOpMaIK (U3HIECKOTO COACPIKAHUS B CETH
HNHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOUCKOBBIM  3aIpoc,
HAaXOAUTh IIyTH  OINpPENENICHHS  JIOCTOBEPHOCTH  IOJIYYEHHOM
nH(pOpMAIlMM Ha OCHOBE HMMCIOIIMXCS 3HAHWWA W JIOTOJHUTCIBHBIX

HCTOYHHUKOB

1.19

UCIONIb30BaTh MPHU  BBIMOJTHEHUH YYEOHBIX 3a/JlaHUi  Hay4dHO-
TIOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COIEpIKaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl ceTH MHTepHeT; BiameTte mpuéMamu

KOHCIIEKTHPOBAHMsI TeKCTa, mpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHbIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE HMH(OPMALUU W3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTrO
coliepkKaHusl, MyOJWYHO MPEACTABIATh PE3YyJbTaThl NMPOECKTHOW HIIN
UCCIIEIOBATEIbCKOM  AEATENBbHOCTH, IPU  3TOM  TI'PAMOTHO
KCIOJIb30BaTh U3YUYEHHbIN MOHATUHWHBINA annapaT u3y4aeMoro pasjaena
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Npe3eHTalueld ¢ Y4EToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

MIPHU BBITIOJHEHUN YYEOHBIX TPOEKTOB M HCCICNOBAHUN (PUINICCKUX
MPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTH B TPYyMIe B COOTBETCTBHH C
IOCTABJICHHBIMU  3a/la4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNEUCTBUA W KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJAJ B JCSATENBHOCTb TPYMIBI, BBICTPaWBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISSL  TOTOBHOCTH

pazpemats KOHGIUKTHI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3naena

Koxa
3J1eMEeHTa

IIpoBepsieMble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — Hayka O HpHUPOAC. SIBneHus IprupoabI.
dusnueckue SIBJICHUS MEXaHHUYCCKUC, TCIIJIOBBIC,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckne BenuyuHBL. —M3Mepenne  (usmueckux
BenuunH.  Dusmuyeckue  npubopel.  [lorpemHoCTh

n3MepeHuil. MexyHapoHas CHCTEMa eIUHUIT

1.3

ECTCCTBGHHOHay“IHHﬁ MECTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJIBUIKCHUC THUIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HAOJIIOJaEMOTO SBJICHUS

1.4

Onwucanue GpU3MYECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

H3MepeHne paccTOsTHUM.

N3mepenune o6bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MajbIX Te.

W3mepenue TtemmepaTypsl NpU MOMOLIM KUIKOCTHOIO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIbHBIE CBEJIEHNW A O CTPOEHUU BEILIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MeEpBI.
OnpIThl,  OKa3bIBAIOIIME  JAMCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBuwxenne uvactur BemiectBa. CBsI3b  CKOPOCTH
JBIDKEHUS] 4YacTUI[ € TeMIeparypoil. bpoyHoBckoe

JBUXKEHHE, TMPPY3Usi

23

BSaHMOI[eﬁCTBHe YJacCTHILl BEIICCTBA: PUTAIKCHUC U

OTTAJIKNBAHUC




24

ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX)  TeTl.
B3anmocCBsI3p MEX1y CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX U HUX aTOMHO-MOJIEKYJIIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI

2.6

[IpakTuueckue padbOTHI:

Onenka pguaMeTrpa aToMa METOJIOM  psioB  (C
ucroib30BaHueM ¢otorpaduii).

OmnBITH IO HAOJFOICHHUIO TETUIOBOTO PACIIMPEHHS T'a30B.
OnbITH o 00Hapy>KEHHIO necTBus CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

11 Mexanunueckoe JIBUDKEHUE. PaBHOMepHOE 31
' HEPAaBHOMEPHOE JIBU)KECHHE
12 Ckopoctb. CpenHsis CKOpPOCTb IIpU HEPABHOMEPHOM
' JBWKEHNU. Pacuér myTh ¥ BpeMEeHU JIBH>KEHUS
SIBnenne uHepuuM. 3akoH uHepuuu. B3aumoneincTBue
33 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell
Macca kak Mepa HHEPTHOCTH Teja
14 [InotHOCTh BemecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM
. MOJIEKYJI B €IUHHIIE 00bEMA BEIleCTBA
3.5 Cuita KaK XapakTepUCTHKa B3aUMOJICUCTBUS TeIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' IIOMOILBIO TUHAMOMETpPA
37 SIBnenue TAroreHus u cuiaa TsokecTu. Cuia TSDKECTH Ha
' Ipyrux miaanerax. Bec tena. HeBecomocTh
18 Cuna tpeHusa. TpeHHE CKOJIBXKEHHS U TPEHHE IMOKOS.
' Tpenue B npupoJIe U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBlICHHBIX [0 OJHON IpPSIMOM.
’ PaBHOElicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
3.10

OmnpeneneHre CKOPOCTH PABHOMEPHOIO  JIBHKEHUS

(mapHKa B KUIKOCTH, MOACIIN QJICKTPHUYICCKOI'O




aBToMoOMIIE W Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBXEHHS Opycka WM [IapuKa 10
HaKJIOHHOM  1IockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPIAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIME
3aBUCHUMOCTh pacTsbKeHus (nedopMaiiuu) NpyKUHBI OT
NPUWIOKEHHON  Ccuibl. OMbBITHI, JIE€MOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja U

XapaKkTepa CONMPUKACAOIIUXCS HOBCpXHOCTeﬁ

3.11

Ousnueckue sIBICHUS B IPUPOJIE: MIPUMEPHI JABHKEHUS C
Pa3IMYHBIMH CKOPOCTSIMU B KMBOW U HEXHUBOU MPHUPOJIE,

I[CflCTBH@ CHJIbI TPCHUS B ITPUPOAC U TCXHHUKE

3.12 TexHuuecKkue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, }KI/IILKOCTEﬁ N TA30B
il HaBnenue TBEpAoro tena. CrocoObl YMEHBIICHUS H
. YBEJIUYCHHUS 1aBICHUS
4o JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS raza oT 00béMa,
' TeMIepaTypbl
43 [lepenaua naBieHus TBEPABIMU TEJIAMU, KUJIKOCTIMU U
. razamu. 3axkoH Ilackans. [TneBMaTHUYECKHE MallIMHBI
3aBUCHMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI.
4.4 IMaapocraTuaeckuii mapaaokc. CooOIaronuecs CoCyabl.
['mapaBnuueckre MEXaHU3MbI
Atmocdepa 3emnu u atMmocdepHoe aasneHue. [Tpuunnb
p CyIIECTBOBaHUS BO3AYHIHOW oOomouku 3emud. OmbIT
. Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS
46 W3mepenue armocdepnoro pasienus. llpuGopel s
' HU3MEPEHHS aTMOC(EPHOTO JIaBJICHUS
JlelictBue XUAKOCTHM M Tra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
49 [IpakTuueckue pabOTHI:

WccrnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT




00béMa TMOTrpyXEHHOM B IKUAKOCTH YacTH Tea.
OrnpezenieHne BbITAIKUBAIOMIEH CUJIbI, IEUCTBYIONIECH Ha
TENo,  MNOrpyk€HHOe B  XKuAKocTh.  [IpoBepka
HE3aBUCHMOCTHU BBITAJIKUBAIOLIEH CHIIbI, JIEHCTBYIOIIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH HAa TENO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHON B MKUJIKOCTh YACTHU Te€la U OT IJIOTHOCTH
JKUAJIKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHME  JIOAKM M  OIpeaclieHue  e€

rpy30H01bEMHOCTH

4.10

Oduznyecknue  ABIEHUS B TPUPOJE:  BIHUSHUE
aTMoc(hepHOTro TaBJICHMS HA )KUBOW OpPraHU3M, TUIABAHUE

pBIO

4.11

TexHuyeckue YCTpPONCTBA: COOOIIAIOLINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexannyeckasi pabora
5.2 Mexanudeckast MOITHOCTb
53 [IpocThie MeXaHU3MBL: pblYar, OJIOK, HaKJIOHHAS
' mI0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddummenrt
5.5 IOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmmanpHasi SHEPTUM TeJa, MOJHIATOrO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnas mexaHuueckass SHeprusi. 3aKOH H3MEHEHHUs U
‘ COXpAHEHUSI MEXAHUYECKOU SHEPTUU
[IpakTuueckue padbOTHI:
59

#H#HPar#H#Onpenenenne pabOThl CHIIBI TPEHHUs TIpU

PAaBHOMCPHOM JIBMIKCHHHM TCJIa I10 I‘OpH3OHT8,JIBHOfI




noBepxHoctu. MccienoBanue yCIOBUM PaBHOBECHUSA
ppuara. Msmepenune KIIJI HakIOHHOM MJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUS MEXaHUYECKON YHEPTUHU

duznyeckue SBICHUS B opupoac: pbelHaru B TEIIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: phlYar, IOABWXHBIM U
5.11 HETIOJBMKHBIN OJIOKM, HAKJIOHHASI TIJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kox
IIpoBepsieMble 3JIEMEHTHI COIEPKAHUSA
pasnena 3JIEeMEHTA
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHHUSI  MOJEKYISIPHO-KMHETHUYECKOU
61 TEOpUU CTPOCHMS BellecTBa. Macca u  pa3Mepbl
' Mosiekys.  OmbITBI, TOATBEPXKIAIONINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocrosiHUI BemiecTBa. Kpucrtammmdeckue u amopdHbie
Tena
OObsicCHEHHE CBOMCTB ra30B, KUIKOCTEH W TBEPABIX TEI
6.3 Ha OCHOBE IIOJIOXKEHUU MOJIEKYISAPHOKMHETUYECKOU
6
TEOpUHU
6.4 CMaunBaHue U KaUJUISIPHBIE SBJICHUS
6.5 TennoBoe paciiMpeHne U cKaTue
66 Temnepatypa. CBsi3b Temmeparypsl €O CKOPOCTBIO
' TCIIOBOI'O JBMIKCHHUS YaCTHUI]
67 Baytpennss sneprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTruM: TeIJIonepeaaya U COBEpIICHUE padOThI
63 Buapl teruonepenaun: TENIONPOBOIHOCTb, KOHBEKIIHS,
' W3JIy4YEHHE
6.9 KonnuectBo  TemwioTel.  YaenpHas — TEIUIOEMKOCTH




BEIECTBA

TemnooOMeH H TEIUIOBOE paBHOBECHUC. YPaBHeHI/IC

6.10
TEIUIOBOTO OanmaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMYECKUX BEIICCTB.
' VY nenbHas TEIIOTa IUIABJICHUS
[TapoobOpa3zoBanne u  KoHAeHcanus. VcmapeHue.
610 Kunenne. VYaenpHas  TemoTa  MmapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Bnaxnocts Bo3yxa
6.14 DOHeprus TOIINBA. Y IeNbHAs TEIIOTa CTOPaHuUs
[Ipuntuner  padoTel  TemmoBeix — asuratene  KIIJ]
6.15 TEIJIOBOro ABuratesns. TemioBble ABUTaTeNd M 3aliuTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
poleccax
[TpakTudeckue paboOTHI:
OnbIThI o O00HapYKEHUIO JeUCTBUS cUII
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OneITel 1O BBIPAIIMBAHUIO KPUCTAUIOB IOBAapPEHHOU
COJIM WJIM caxapa.
OnbIThl 1O HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS ra30B,
KUIKOCTEH U TBEPABIX TEIL.
6.17 Omnpenenenve AaBlieHUs BO3yxa B OajsIoHe IIPHUIIA.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.
[IpoBepka rumoOTE3bl JMHEHHON 3aBUCHMOCTH JJIMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEeMIIepaTyphbl.

HaGntonenne n3MeHeHHs] BHYTPEHHEH SHEpruM Tela B
pe3yJibTaTe Teronepeaadn 1 paboThl BHEITHUX CHIL.

I/ICCHG,Z[OBEIHI/IG SIBJICHUS TEII000MeHa Ip1u CMCIIMBAHUN




XOJIOJTHOM Y TOPSIYEil BOJBI.

OnpeneneHue KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO
BOI[Oﬁ HpI/I TCHHOO6M€H€ C HanCTBIM MCTAJINYCCKHUM
LIUIAHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccenenoBanue nporiecca uCrapeHusl.

Onpe;[eneHHe OTHOCHTCHLHOP'I BJIAKHOCTHU BOSILyXEl.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbJA.

6.18

dusnueckre SBICHHS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHWE W KaNmWULSIPHBIE SBIEHUS B MPHPOJE,
KpUCTaJIJIbl B IpUpoJie, u3nydeHue CoiHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHeTa.

6.19

TexHuyeckue  yCTpoMCTBAa:  KalWJUIAPBL, IMPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETpPHI, ICUXPOMETp, NapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUYECKUX 3apsI0B
B3aunmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCUMOCTB CHJIBI B3aUMOJAEHUCTBHS 3apsSKEHHBIX TEIl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXTY TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTrO

7.3 nosist. [lpuHnmn cyneprno3uumu 3J€KTPUYECKHUX IOJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsiioB. OJIeMEHTapHbII

7.4 anekTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
JTURJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

6 DNeKTpuyecKuid  TOK.  YCJIOBHUS  CYIIECTBOBaHUS

SJICKTPHUYECKOI'O TOKA. M CTOYHHKN HOCTOSTHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKUJIKOCTSX U Ta3ax
o Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ComnpotuBnenue MIPOBOJIHUKA. VY nensHOE
‘ COMPOTHUBJICHUE BEIIECTBA
7.10 3axon OMa U1 ydacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DJeKTpUYeCKrue IeNu W TOTPEOUTENH BIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTKkoe 3aMbIkaHue
[TocrossuHbie MarHuThl. B3ammMoaencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe mTojie 3eMJIM U €ro
' 3HAUYEHME IS )KU3HU Ha 3emiie
716 OmnbIT Opcrena. MaruuTHoe 1oJIe AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31EeKTPOMArHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJS HAa MPOBOAHUK C TOKOM.
717 DNEeKTpOABUTATENb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
. AJIEKTPOJIBUraTeael B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIoOpTe
Oneitel  @apanes.  SIBaeHHE  SIEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHeparTop. Crioco6s1 MOJTy4YEeHUS
7.19 AJIEKTPUYECKONH  DHEPrumu. DIIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
7.20 OnbITH 110 HAOTIONCHUIO DJICKTPU3AIUN TEJT WHIYKIHEH

" 1IpH COIIPUKOCHOBCHUU.




UccnenoBanue nAEMCTBHS SIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

C6opka u mpoBepka pabOTHl B3JIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAIPSHKCHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA NONIEPEYHOI0 CEUYEHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TPHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajljIeIbHOM
COeMMHEHHH  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UCTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA TOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO OISl TOCTOSIHHBIX MarHUTOB MIPHU
uX o0benMHEHHMH W pazaeneHun. lcciemoBanwue
JNEUCTBHUS 3JIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa W HampaBlieHUsd TOKa B Karymke. M3ydeHue

JIEUCTBUST MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yuyeHue paboThI
JJIEKTPOABUIATEIIA. H3smepenue KILJ
ANIEKTPOJIBUraTeNIbHOM  ycTaHOBKM.  ONBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTPOMaFHHTHOfI HHAYKIWHA:

HUCCIICIOBAHNE HW3MEHEHUM 3HAa4YeHUs u HallpaBJICHUA




HHAYKIOUMOHHOI'O TOKa

7.21

@dusnyeckue SABICHUS B IPUPOAE: DIIEKTPUUYECKHUE
ABIICHUA B  aTMocdepe, OJIEKTPUUYECTBO  KHUBBIX
OpPTaHU3MOB, MarHUTHOE TIOJIe 3eMIIH, Apei] MOIIOCOB,
POJIb MArHUTHOTO IOJIS JJIS JKW3HU Ha 3eMIie, NOJIIPHOe

CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOIL, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HArpeBaTeNIbHBIE
AJIEKTPOIPUOOPHI (mpumepsl), JIEKTPUUECKUE
MIPEAOXPAHUTENIH, DJIEKTPOMArHUT, JJIEKTPOJBUIaTEIb

MMOCTOAHHOI'O TOKA, rTCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
paznen Kox »nementa [IpoBepsiembie 371EMEHTHI COAEPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
g1 Mexanndeckoe JBWXKEHUE. MarepuanabHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENILHOCTh MEXaHUYECKOTO JBMKEHHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBHoMmepHoe mnpsimonivHeiHoe nBrkeHue. CpemaHsis
8.4 W MTHOBEHHasi CKOPOCTb Tejla MPU HEPABHOMEPHOM
8 JIBHJKCHUH
a5 YckopeHue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JIBIDKCHHE
8.6 CsobOoanoe magenue. OnslTel [anuies
PaBHOMepHOE ABMXKEHHE MO OKpykHOCTH. [lepuon u
8.7 yacTtoTra oOpamieHus. JInHeiHas W yriioBas CKOPOCTH.
[lenTpOCTpEMUTENBLHOE YCKOPEHUE
8.8 [TepBsiii 3akoH HproTOHA




8.9

Bropoti 3akon Herotona

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIIMTT Cynepro3UIIUU CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cujla TPEHUS CKOJbXEHUS, CHJIa TPEHHS
' MOKOS1, APYTHE BUBI TPCHHS
S 14 Cuna TSXKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaIeHuUs
%15 JBwxenne tuaner  Bokpyr  Connma.  IlepBas
' KocMHU4ecKasi ckopocTb. HeBecoMOCTh 1 neperpys3ku
S 16 PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
' TEJ0
817 PaBHOBecue TBEpAOro Tema € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. MI3menenune ummnynbca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa
8.20 PeakTtuBHOE IBHKEHME
8.21 Mexanudeckas paboTa U MOIITHOCTh
82 PabGora cun TsxkectH, ynpyroctu, TpeHus. CBs3b
' SHEPTUu 1 paboThl
823 [loreHunanbHass dSHeprus Tejla, MOAHATOIO  Haj
' MTOBEPXHOCTHIO 3eMJIN
8.24 [ToreHmanpHas SHEPTUs CKATOW MPYKUHBI
Kunernueckass »Heprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON IHEPTUU
[TpakTuueckue pabOThI:
Omnpenenenue cpeiHeil CKOPOCTH CKOJIbKEHUS Opycka
WIM JBIWKEHUS IIapUKa IO HAKJIOHHOW IUIOCKOCTH.
297 Omnpenenenre yCKOpeHUs! Tella MPHU PaBHOYCKOPEHHOM

JBUKEHUH I10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM IIPH
PaBHOYCKOPEHHOM JBI)KEHUH 0e3 HadallbHONU CKOPOCTH.

[IpoBepka THIIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JBIKEHUN 0e3 HadaJlbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psii  HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanre 3aBUCMOCTH CHIIbI TPEHHSI CKOJIBKEHUS
OT CWIbl HOpManbHOro namieHus. Omnpenenenue
kod(dduimenta TpeHUs ckoibxkeHus. OmnpenencHue
KECTKOCTH TMpy)uHBbL. OnpenencHue padOThl CHIIBI
TpeHUd TIpU PABHOMEPHOM [BIDKEHHH Tejla II0
TOPU30HTANBHONM MOBepXHOCTH. OrmpeneneHue padOThI
CHUIIBI  yIPYrOCTM  IpU  INOABEME  Ipy3a ¢
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJIBUXKHOTO

0JIOKOB

dusznyeckue IBICHUS B npupoac: NMpujIrvBbl U OTJIMBBI,

8.28 nBWKeHre TiaHeT COJIHEUHOW CHUCTEMBbI, PEAKTUBHOE
JIBJKEHUE KUBBIX OPraHU3MOB
229 TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JIaTYHUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJICOAHUH: TIEpHO/, YacTOTa, AMIUIUTY 1A
99 MareMartnueckuit u IIPY>KAHHBIN MasITHUKHU.
' [IpeBpareHue sHepruu Npu KoueOaTeIbHOM JIBUKEHUU
93 3aryxawomue KosneOaHus. BBIHYXJIeHHbIE KOIeOaHHUs.
' Pe3onanc
Mexanudeckre BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbIE W mONEepedHble BOJIHBL. [[1MHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHsl. MeXxaHUYECKUE BOJIHBI
B TBEPJOM TeJle, CEHCMUYECKHUE BOJHBI
9.5 3ByK. [']poMKOCTH U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 NHuppa3Byk u ynbpTpasByk
[TpakTudeckue paboOThI:
9.7 OmnpeneneHue 4YacToThl M NepHoAa  KoJjeOaHHA

MaATEMAaTHUYCCKOI'O MassiTHHUKA.

OHpCI[eJ'IeHI/IC YaCTOTbI n rnepuoaga KOJIeOaHMI




MPYXUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHUMOCTH  TMepuoja  KOJeOaHHA
MOJBEIICHHOTO K HUTUH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  Iepuojia  KoyieOaHHit
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCHMOCTH nepuoaa Kosie0aHuit rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3MepeHue yckopeHusi CBOOOIHOTO MaleHus

dusuueckue SIBICHUS B MPUPOE: BOCIPHUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
IyHaMH, 2XO0
09 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DJIEKTPOMAarHuTHOE ToJIe. DIIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3n€KTpOMarHUTHHIX BOJIH
103 DnekTpoMaruuTHas mnpupoaa ceta. CKOpOCTh CBeTa.
. BosiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeneoHa
dwusnveckre SBICHUS B NpUPOJE: OHOJIOTHYECKOE
10.5 JIEHCTBHE BHUJIUMOTO, yIbTpaduoIeTOBOrO 51
PEHTI€HOBCKOTO U3JTy4YEeHHI
10.6 TexHuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozensb cBera. cTouHnku cBeTa
11.2 [IpamonuHeitHOE pacIpOCTpaHEHUE CBETA
11 13 OTtpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUs

CB€Ta

11.4

[lpenomnenne cBera. 3aKOH TIPEJOMIICHHUS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop tyyel B JIMH3E

11.6

OnTuueckas cucreMa QoroamnmnapaTa, MHKpPOCKONa H

TCIICCKOIIa

11.7

I'ma3 kak onruyeckas cucreMa. biau3opykocTs u

JAJIbHO30PKOCTH

11.8

Paznoxenue 6emoro ceeta B criektp. OnbiTel HeloTOHA.

Cnoxenue CIICKTPAJIbHBIX IBETOB. I[chepcml CBE€Ta

[TpakTuyeckue paboOTHI:

HccrnenoBanne  3aBUCHMOCTH  yIVIa  OTPaKCHHS
CBETOBOTO JIy4a OT YTIJia Ma/ICHHS.

M3y4yeHne xapakTepUCTHK H300pa)KCHUsS MpeaMeTa B
IIOCKOM 3epKaJie.

HccrnenoBanne  3aBHCHUMOCTH — yIyla  NPEIOMIICHHS

CBCTOBOI'O J1y4a OT yrjia maacHus Ha rpaHUuLC «BO3AYX —

11.9 CTEKJIO».
[Tonmyyenne u300pakeHUH C TMOMOIIBIO coOMparomien
JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHHUSI M ONTHYECKOM
CHJIBI COOMpArOLIEeH JINH3HI.
OMBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIEKTP.
OnpITel MO BOCHPUATHIO IBETA MPEAMETOB IMpPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnueckue sABICHUS B npupoze: 3arMeHus CoaHua u
11.10 JlyHbpl, 1iBEeTA TeEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHnueckue yCTpOiiCcTBa: OUKH, HIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
11 Onwitel  Pesepdopna u 1utanerapHas Mojzelb aroma.
' Mogens aroma bopa
12 129 Hcnyckanue M NOMVIOLIEHHE CBETa aTOMOM. KBaHTBHI
' JInnelyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
12.4

Crpoenune aromHoro szapa. HyxionHas Moxenb




aToMHOTO siapa. M30Tomnsl

PannoaktuBHbie mnpeBpamieHus. llepuon momypacnana

12.5
aTOMHBIX sIIep
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOT'O YHCEII
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
123 Peakuuu cunresa u nenenus saep. IcTOYHUKH 3HEprun
' CounHua u 3BE31
129 Slnepnas osHepreruka. JleWcTBHE  paIMOAKTHUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTudeckue paboOTHI:
HaGnronenue CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
W3IIy4EHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTHUM YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaroakTuBHOTO GoHa
dusnueckre ABIEHUS B INPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢om, KOCMHUYECKHE JIy4H,
12.11 paIOaKTUBHOE W3JyYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX W3JIIyYCHUH HA OpraHu3M
YeJI0BeKa
12 TexHuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBUlyaJIbHBIA JO3UMETP, Kamepa Buinbcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NMpoBepsIeMoOro
TpeOoBaHUs

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

[lonumanue ponu  (GU3MKM B HAy4YHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3U
U TO3HAaBa€MOCTH SIBICHUM MPUPOJBI, O POJIM SKCIEPUMEHTA B
¢usuke, o0 cucreMooOpasymoomeil poiaun (U3MKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOrud, 00 HBOJIOLUU
¢u3nUecKkux 3HAHUW W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, O BKJIAJE€ POCCHUICKUX M 3apyOCKHBIX YUEHBIX-
(GbU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAaX MaTepuH (BEIIECTBO W TMOJE), O ABMXCHUH KakK
crocobe cyliecTBOBaHUsI MaTepUn, 00 aTOMHO-MOJIEKYJISIPHOU Teopuu
CTPOCHHUSI BEIIECTBA, O (PU3UUECKOM CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMSI 110 ONMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (pU3NUECKOe SBICHHUE;
YMEHHE PACIO3HABATh MPOSBICHUE U3YYCHHBIX (DU3HMUECKUX SIBICHUN
B OKpYXKalOLIEM MHpE, BBIIEIAS UX CYLIECTBEHHbIE CBOWCTBa

(mpu3HAKH)

Bnagenne ocHOBaMM MOHSTHMHOIO amnmapata ¥ CHMBOJHYECKOIO
si3bIKa (PM3UKHA W UCTIONB30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaThb CBONCTBA Tel, (U3NYECKUE SBIICHUS H

IMpONHECCChl, UCIIOJIb3YA (bYH,HaMeHTaHBHBIe 1 OMIIMPUICCKHUEC 3aKOHBI

YMeHune onuchIBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-IGCKI/IG SABJICHHA,

WCTIONB3YS (PU3UIECKUE BETUIMHBI

Bnanenne ocHoBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOr0IeHns TpaBuil OE30MacHOro TpyJa: HaOIoJeHne (U3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKILUH, OMUCHIBATH X0
OTIbITa U 3aMUCHIBATh €T0 PE3YJIbTAThI, (HOPMYJIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIMUYUH:
YMEHHE TIUIAaHUPOBATh HM3MEPEHHs, CaMOCTOATENBHO COOMpPAaTh
JKCIEPUMEHTAJIbHYIO YCTAaHOBKY II0 HMHCTPYKLUUH, BBIYUCIATH
3HAYECHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEIOBAaHUM;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOTPELIHOCTH, J€aTh BEIBO/bI IO PE3ysbTaTaM

HUCCICIOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOAEIU CTPOCHHS
ra3oB, JKUJIKOCTEH M TBEPABIX TEJI, IUIAHETapHas MOJEIb AaToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f1pa) U yMEHHE NPUMEHATbh UX AJIs

0OBsCHEHHS (i)I/IBI/I‘ICCKI/IX MpoueccoB

YMmeHue oOBACHATH (pU3MUecKue MpOLEecChl U CBOWCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUYNHHO-CIICACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PH3MUECKUX

5[BJ'I€HI/II71, (1)PI3H‘I€CKI/I€ 3aKOHBI, 3aKOHOMEPHOCTHU U MOACTIU

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUMCbIBATH KpPATKOC YCJIOBUEC 3ajayiu,
BBISIBJIATh HEJIOCTAIOIINE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYIIBI,
HEOoOXOUMBIC TSl €€ PEelIeHHs], UCIIOJIb30BaTh CIIPABOYHBIC JTaHHBIC,
MIPOBOJIUTH PACYETHl W OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONPEIEISITh Pa3MEPHOCTD

(bu3nYeCcKOil BENMYUHBI, TOTYYEHHON IPU PELLIEHUH 3ada4u

YMeHne xapakTepu3oBaTh NPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM YHCIE OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO0 MX OMUCAHUIO, UCIIONB3YS 3HAHUS O

CBOMCTBaX (1)I/I3I/I‘IeCKI/IX SBJICHUNA | H606XOI[I/IMBIC (bHSI/I‘leCKI/IC




3aKOHOMEPHOCTHU

10

VYMeHue UCHoNb30BaTh 3HAaHUS O (U3WYECKUX SBJICHUSAX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss ©€30MacHOCTH NP
oOpameHud ¢ OBITOBBIMH ~ IpubOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOAUMOCTH IMPUMEHEHHsI JOCTHXKEHUH (U3MKU U TEXHOJIOTUH

AJI palfMOHAJIBHOT'O IPUPOAOIIOJIb30BaAHUA

11

OnpIT mOMCKa, TpeoOpa3oBaHMs W TPEACTaBICHUS HH(OpMAINH
(DUBUYECKOTO COJEP)KaHMUSI C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMI; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JOTIOJIHUTENBbHBIX ~ WCTOYHUKOB; yMEHHME  HCIOJb30BaTh  IIPH
BBITMIOJIHEHUH YYEOHBIX 33/JaHUl HAYYHO-TIOMYJIIPHYIO JTUTEPAaTypy
(bu3MYECKOTO COAep KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU  IpeoOpa3oBaHUs
nHbOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JIPYIyl0; yMEHHE
co3/laBaTb COOCTBEHHbIC NHCbMEHHBIE M YCTHbIE COOOILEHHS Ha

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




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe ABuwxkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD JTBUKEHUS
PaBHOMepHOE u HepaBHOMEpHOE JBMKeHUE. Cpenusst ckopocTb. Dopmyna ajis
1.2 BBIUMCIIEHUS cpeiHell ckopocTH: v = S/t
PaBHOMeEpHOE TpsAMONIMHENHOE IBU)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI T€ja OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKCHUS:
13 x(t)=x,+vt
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH [UISI TPOSKIHHA CKOPOCTH, TPOCKIIHH
NepeMelIeHus, IyTH, KOOpPAMHATHI TPU PABHOMEPHOM MPSIMOJIMHEMHOM
JBKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBUKECHHUSL:
1
Sf)=vy, #i+ay *g
@opMynbl I MPOEKUMHU IEPEMELICHUs, MPOCKUUU CKOPOCTH U IMPOECKUUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM IBH>KCHUU:
1.4 s.(D=vy, - t+a,- L,
2
U.T('f) =Upy T, -z,
a,(f)=caonst,
uh.: - L)-__T: =2a,s,
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH MJIi MPOCKIUU YCKOPEHHUsS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMH TEepEeMEIIeHUs, KOOPAWHATHI TP PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU’KEHUU
CBobogHoe mageHune. GopMyIibl, OMHUCHIBAIONINE CBOOOMHOE MaJeHUE Tela IO
BepTUKAIN (JABMKEHUE Tella BHMU3 WM BBEPX OTHOCUTEIHHO TIOBEPXHOCTU
1.5 3emnu). ['paduku 3aBucMMOCTH OT BpeMEHH IJs MPOCKIUU YCKOPECHHS,
MPOEKIIMA CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM IaJeHUU Tela TI0
BEPTUKAIIN
1.6 CKOpOCTh pPaBHOMEPHOI'O JBMKEHHUs Tela MO0 OKpyxXHocTh. HampaBineHue




CKOPOCTH.
dopmysa i BBIYUCIECHHUS CKOPOCTH Yepe3 paauyC OKPYKHOCTH H TEPHOJ
oOpareHus:

2mR

T

LenTpocTpeMurenbHoe yckopeHue. HampapiieHue LIEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra 11t BBIYUCIECHUS] YCKOPEHHUS:

Macca. II1oTHOCTB BeIleCTBA. (DOPMYHa JJI BBIYUCICHUS IINIOTHOCTH

fis m
1.7 V
1.8 Cuna — BexktopHas ¢uszndeckas BenuduHa. CI0KEeHUE CHTT
1.9 SIBnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBiaeHHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJO
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fz—>1=—F1—>z
Tpenue nokosi U TpeHue cKoJibkeHus. @opMmyia i BEIYUCICHUS MOTYJISI CHUITbI
TPEHUS CKOJIbKEHUS:
1.12 F_=pn-N
=k
13 Hedpopmanus Tena. Ynpyrue W Heynpyrue aegopmanuu. 3aKoH YIPYyrou

nedopmaruu (3akoH ['yka):




F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

my - 1,
'L
Cuna TsxecTd. Y CKOpeHHne CBOOOIHOTO MaJACHHUS.
dopmyia 7151 BBIYUCICHUS CHIIBI TSDKECTH BOIM3H moBepxHocTH 3emnn: F = mg.
JBwxenue minanet Bokpyr Connna. [lepsas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BeIMInHa.
D=mi

Nmmnynsc cucremsl tein. M3menenune umnyibsca. IMImyasc cuiisl

1.16

3aKkoH COXpPaHCHUS UMITYJIbCa IJIA 3aMKHyTOﬁ CUCTEMBI TCII.
D=y +m, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexanndeckast pabora. @opmyiia sl BBIYUCICHUS PAaOOTHI CHIIBI:

A=Fsoosct

Mexannueckas MOITHOCTb:

1.18

Kunernueckas n NMOTCHIMAJIbHAs SHCPIrUs. dDOpMyna JUIA BBIYHUCJIICHUA

KHUHETUYECKOM OHCPI'UH:

2

1
B

Teopema o kuHeTHYECKOU dHEprun. DopMmyia i BEIYUCICHUS TOTEHIIMAIBHOMN

OHCPIUHU TCJid, IOAHATOI'O

HaJl 3eMIIEN:

E, = mgh

1.19

Mexanndeckas SHEpTHUsL:

E=EE+EP




3aKOH COXpaHEeHMsI MeXaHNUeCcKo! sHeprun. Gopmyia ajs 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUII TpeHUs: £ = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUU NPU HAJTUYUU CUJIBI TPEHHUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peraar. Momenrt cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

1.20
[MoaBuxubI 1 HenoABUKHBIN O510Kku. KITJI mpocThix MexaHM3MOB,
S ‘411{‘4135113.3
‘{HIIHHECEH&H
JlaBiieHue TBEpAOTO TENA.
@opMyia sl BBIYMCIICHUs] 1aBJICHHs] TBEPIOTO Tena:
7= F
S
121 JaBnenue raza. ATMOChEepHOE JTaBlICHUE.
I'mapocraTuyeckoe naBlIeHUE BHYTPH KAJKOCTH.
@dopmya 1715 BBIYMCIIEHUS JaBIE€HNUS BHYTPU KHUIKOCTH:
P=pgh+Py
1.22 3akoH [lackans. ['unpaBnuyeckuii npecc
3akoH Apxumena. Dopmyna Aud  ONPENCIICHUS BBITAIKUBAIOUIEH CHIIBI,
NeCTBYIOIIEH Ha TEJ0, HOTrPYKEHHOE B )KUJIKOCTh WJIU T'a3:
1.23
F_—"-_I:..'i. = ng
Ycnosue raBanus tena. [InaBanue cyz0B ¥ BO3AyXOIUIaBaHUE
MexaHnnueckue KoyieOaHus. AMIUIMTYJa, TEpPHOJ W YacToTa KOJIeOaHHIA.
124 ®dopmyiia, cBSI3bIBAIOLIAS YACTOTY M EPUOJT KOJIeOaHuIt:
1
V==
T
195 MaremMatnueckuii W INpYyXKUHHBIM MasATHUKW. [IpeBpamienue sHepruu npu
KoJIe0aTenbHOM JIBUKEHUU
1.26 3aryxatomue konebanus. Beinyxkaennsie konebanus. Pe3onanc
Mexannueckue BOJIHBL. [IposiosibHBIE M moOmNEpeuHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTb paCIPOCTPAaHEHUS BOJIHBI:
1.27

h=v-T




1.28

3Byk. I'poMKoCcTh U BbicOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHHIIE

nByX cpell. MH(dpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXUHBL;, KO3(PPUIMEeHTa TPEeHHUsSI CKONbKEHUS; padOThl CHIIBI TPEHHUS, CUJIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKCHHS OpycKa MO HAKJIOHHOW IUIOCKOCTH,
YCKOpeHHs Opycka Mpu JBHKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M TepHoja
KOoJIeOaHU TPY)KUHHOTO MAasiTHUKA; MOMEHTA CHJIbI, JICMCTBYIOIIETO Ha phIUar;
paboThl CUIJIBI YIPYTOCTH MpU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME IPpy3a ¢ TIOMOIIBIO MTOIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MHOTrpyKEHHON
YaCcTH TeJla U OT TUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BHITAIKUBAIOIICH CHJIIBI
OT MAcCChl Te€Ja; CUJIbl TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIbHOT'O JIABJICHUS U OT
po/ia MOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3ZHUKAIOIIEH B MPYXKUHE, OT CTETICHU
nedopMalui MpYy>KUHBI, YCKOPEHUsI Opycka OT yIJla HaKJIOHA HaIlpaBJISIOIICH;
nepuojia (4acToThl) KOJIEOAHUNW HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIEPHOJIA
Koje0aHui MPY>KUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU TMPY>KUHBI,
HCCIIeIOBaHNE HE3aBHUCHMOCTH MEpHoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHSI pbldara

1.30

Qusuueckue A61eHUs 6 Npupoode: TIPUMEPHI IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOW U HEXHUBOW NPUPOAE, NENCTBUE CUIIbI TPEHUS B IIPUPOJIE U
TEXHHUKE, TNPWIMBBl W OTIUBBL, JBUWXKEHHE IaHeT COJHEYHON CHCTEMBI,
PEaKTHBHOE JIBU)KEHHE KUBBIX OPTaHU3MOB, PblYaru B TEJI€ YEJIOBEKA, BIUSHHE
aTMOC(EepHOTO J[ABJICHUS HA JXUBOW OpPraHM3M, IIaBaHHUE PBIO, BOCIPHUATHE

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

1.31

Texuuueckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, IWHAMOMETpP, TMOAIIUIHUKN, PAKEThl, pblYar, MOABMKHBIA H
HETIOJIBIKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTh, MPOCThIC MEXAHHW3MBI B OBITY,
COOOIIAIOIIUECS COCYABI, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHHUKEC

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TOJIOKEHUS  MOJICKYJIIPHO-KMHETUYECKOM  TCOPHHM  CTPOCHUS
BemecTBa. Mozenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIlleCTBa.

Kpucrannumueckue u amopdHble Tena

2.2

I[BI/I)KGHI/IG qacTull BCHICCTBA. CBs3b CKOpPOCTH  ABMIKCHHUA YacTul C




TeMieparypoi. bpoyHoBckoe aBumxenue, 1upPysus

2.3 CmaunBaHUE M KallWJUSIPHBIE SIBJICHUS
2.4 TennoBoe paciupeHue U ckaTue
2.5 TennoBoe paBHOBECHE
"6 Buytpennsas snHeprus. Pabora u Termuonepenadya Kak CHOCOOBI HM3MEHEHHS
' BHYTPEHHEHN YHEPrun
2.7 Bunel Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITyUEHHE
HarpeBanne wu oxnaxaenue Ten. KoauuectBo  Temnorel. Y iaenbHas
TEIUIOEMKOCTb:
2.8 - &
Q=cm(t,—t, |
3aKOH COXpaHEHWUs PHEPrMHM B TEIUIOBBIX MpOIECCaX. YPaBHEHHE TEILUIOBOTO
OanaHca:
2.9
Q1 _Qg +..=0
HUcnapenue u koHueHcauus. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE
210 ucrapeHuss M KoHAeHcauuu. KuneHwe IKUIKOCTH. YenbHas TeIloTa
' napoobpazoBanus: L = O/m
2.11 BnaxnocTs BO3myxa
[InaBnenne wu Kpucraiumsauus. VI3MeHeHHMe BHYTPEHHEH OHEpPIUMM IpH
IJIABJICHUU U KPUCTAJUIA3ALMU. Y IeJIbHAs TEIUIOTA IUIaBJICHHUS:
2.12 o
A——
m
BHyTpeHHss sHEprus Cropanus TOIUIMBA. Y IeJbHas TEIJI0Ta CrOpaHysl TOILUINBA:
2.13 q=0/m
2.14 [Tpuntume! padoTs! TermnoBbix Asurarenei. KI1J[ TermmoBoro apurarens
IIpaxmuueckue pabomul
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (DUKCUPOBAHHOM
2.15

MacCCbl, B KOTOpPYIO OIIyLICH HaneTBIﬁ OUJIMHAP, KOJUYCCTBA TCIUIOTHI,
OTAAHHOTO Harpe€TbiM HUWJIMHAPOM, IIOCJIC OITYCKaHHA €TI0 B BOAY KOMHATHOH
TCMIICPATYPHI; OTHOCHUTEJIBbHOM BIIAXKHOCTHU BO3yXa, yHGHBHOﬁ TCIIJIOTHI

wiaBjieHus  spna.  MccnenoBaHue W3MEHEHHUs TEMIIEpaTypbl  BOJbBI  IIPH




PA3JIMYHBIX YCJIOBHAX, SABJICHUA TeriooOMeHa npu CMEIIMBAaHUU XOJ'IOI[HOI71 n

ropﬂqeﬁ BOJBI; IIpOoHeCCa UCIIApCHUSA

DQusuueckue A61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWJUIIpHbIE

2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAUIBI B mpupoje, uznydenue ConHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHl, TyMaHa, UHEs, CHETa
Texnuueckue ycmpoiicmea. KalWUISAPbI, IPUMEPHI HCIIOJIb30BaHHUs KPUCTAJIOB,

517 KHUJIKOCTHBIM TEPMOMETp, JAaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHMS

' JIOMOB, TUI'POMETpBI, NICUXPOMETP, MapoBasi TypOMHA, IBUTraTelb BHYTPEHHEIO
CrOpaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpusanus Tei. /[Ba Buaa 3JeKTPUUECKUX 3apsI0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aK0oH COXpaHEHUs ICKTPUICCKOTO 3apsiaa

14 Onektpruyeckoe mone. Hanpspk€HHOCTE 3nekTpuyeckoro mnois.  I[lpuHnun

' CYIEPIIO3UIIMU AJIEKTPUYECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn »snextpruueckux 3apsaoB. JIeHCTBUE 3JIEKTPUYECKOrO IIOJIs HaA
' aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosAHHBIN 7eKTpUYECKHl TOK. JlefcTBUS 3neKTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/t, U=A4/4
DJNEeKTPUUECKOe CONPOTUBIIEHUE. Y AETbHOE 3JIEKTPUIECKOE CONPOTUBIICHHUE:!

3.7 R =pl/S

38 3akon Oma aiis yyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE POBOIHUKOB!

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coeIMHEHNE IPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:
R
U=UsI=I+1;R="1.
CMmeniaHHble COEJUHEHMSI IPOBOJHUKOB
3.10 PaGora u momHOCTh A5tekTpudeckoro Toka. 4 = Ult, P = Ul

3.11

3akon Jlxoyns — Jlenna:




OmngIT 3pCTe,ua. MarauTHoe 1oJje npaMoro mnpoBOJHHUKAa € TOKOM. JInHun

312 MarHuTHON UHIYKIIUH
113 MarauTHOe TMOJIe TMOCTOSHHOTO MarHuta. B3anmoaeicTBhe MNOCTOSIHHBIX
' MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpakmuyeckue pabomul
W3mepenue  3IEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B TPOBOJIHUKE
316 (pe3ucTopsl, TaMIIOYKa), OT HAMPSHKEHHUS HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
' COMPOTHUBIIECHUS OT JJUHBI MPOBOAHUKA, TUIOMIAIN €r0 MOMEPEYHOTO CEUCHUS U
YAEIBHOTO COITPOTHUBIICHMUS.
[IpoBepka mpaBuia Juist 3JAEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHHUH TIPOBOJIHUKOB; TPABHWIA I CHJIBl SJEKTPUYECKOrO TOKa MpH
napayiebHOM CO€MHEHUN TIPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue se6leHUs 6 nNpupode. DICKTPUYECKUE SBIEHUS B aTMmocdepe,
3.17 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, Apel( MmoarocoB,
POJIb MATHUTHOTO MOJIS JIJ1s1 )KU3HU Ha 3eMiie, MOJISIPHOE CUSHHE
Texnuueckue ycmpoiicmea: >SIEKTPOCKON, aMIEPMETpP, BOJIBTMETP, PEOCTarT,
CYETUUK  DJICKTPUYECKOM  DHEPTUHU,  IJIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIC ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUUECKUE
MPEAOXPAHUTENN, BJIEKTPOMArHUT, 3JEKTPOJBHUIaTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKana 3JIeKTpOMarHuTHBIX BOJTH
3.20 JlydeBasa mozenb cBeta. [IpsMoHeitHoe pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [lockoe 3epkaio
3.22 IIpenomiieHune cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xon nyueit B nuH3e. POKYyCHOE pacCTOsHHME JUH3bI. OnThueckas cuia
' nun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue nNpudopsl
3.26 Ilpakmuueckue pabomol




#H#HPar#H##l13Mepenue oNnTUYECKOM CHIIBI cOOMparolel JHMH3BL, (POKYCHOrOo
paccTosiHUs COOMpArOIIel JIMH3bI (10 CBOMCTBY PaBeHCTBA pa3MEpOB MpeaAMeTa U
n300pakeHHsl, KOrjga MpeaMeT paclojoXKeH B JBOWHOM (oKyce), MOoKa3zaTess
IIPEJIOMIIEHUS CTEKJIA.

#H#HPar#t#llccnenoBanue cBoiicTBa M300pa)KEHHs, MOJIYYSHHOTO C TIOMOIIBIO
coOuparomeld JHUH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CJIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJja MPeIOMJICHHUS CBETOBOIO Jiyya OT yrja MaJeHus Ha

IrpaHulC «BO3AYX — CTCKIIO»

Qusuueckue seneHuss 6 npupoode: 3atmenuss ConHua u JlyHbl, 1BeTa Ted,

327 ONITUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TI€PHCKOI, (oToamnmapar, ONTUYECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
41 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHusi. Peakiuu anbda-u Oera-
' pacnaga
4.2 OmnbiThl Pesepdopraa mo paccesnuto anbga-yactull. [lnanerapHas Moaens atoma
4.3 CocraB aromHoro saapa. M3otomnsl
4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP
4.5 SnepHbie peaknuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s61eHUs 8 Npupode: ECTECTBEHHBIM pPaJHOaKTUBHBIN  (oH,
4.6 KOCMHMYECKHE Jy4YH, pPaJUOAKTUBHOE H3JIy4YE€HUE MPHPOJHBIX MHUHEPAJIOB,
JIeiCTBUE PaJIMOAKTUBHBIX U3Iy4eHUI Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, WHANBHUIYaJIbHBIN TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHasd OHCPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

e Ousuka. bazobiil ypoBeHb.7 kinacc. YueOnuk. llepsimkun Y. M., BaHoB A.
., IIpocsemenne. 2024 r.

o ®usuka. ba3oBsiil ypoBenb, 8 kinacc. Yueonuk. [lepeimkun Y. M., iBanoB A.
., IIpoceenienue, 2024 ¢

o ®dusuka. bazoBsiil ypoBenb. 9 kinacc. YueOnuk. Ilepwsimkun Y. M., I'yTHHK

E. M., UanoB A. ., IIpoceemienne 2025 r.

METOANYECKHUE MATEPUAJIbBI U151 YAUTEJIA

o ®dusuka. O6o00maroMe 1abopaTopHbIe PA0OTHI 32 KYPC OCHOBHOM IIKOJIBI
(moBTOpeHME, cucTeMaru3zanus noarotoska k OI'D) nmpaktuky. be3yriosa
I'. C., MaxnenkoC. I'., Atamanuenko A. K., Jlermuon M, PoctoB-Ha [{ony,
2025 1.

o «Duzuka Ha nanpuax. Jns gereit u poaurenei, KOTOPbIE XOTAT OOBICHAThH
netsam»: HukonoB A. I1.; FCN; Mocksa; 2016

o ®usmuka B unporpaduxe. C. B. Baxuuna, Oxcmo, Mocksa, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/

https://uchi.ru/
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