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MOACHUTEJIbBHAS 3AININCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE MOJOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (denepaibHON pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueroM (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEUHU MTpenoiaBanus yueoHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3yYCHHUS
bu3NKM Ha NEITeNbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoOro mpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAlPEAMETHBIM pe3yJibTaTaM 00YyUYEHHUSI, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET pACIpEeIeHHe YueOHOro MaTepraa
o rojaM o0ydeHus (Mo Kjaccam), ImpejyiaraeT MPUMEPHYI0 MOCJIEI0BaTEIbHOCTh
M3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpPKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl IO Y4EOHOMY IIPEIMETY.

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
MPEIMETOB, TOCKOJIbKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosoruedt, acrpoHomued u ¢GU3UIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
MPENIOCTaBIsIeT HamOoJee SCHbIE O0O0pas3Ibl MPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3NYECKOro 0Opa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIOJIaracT OBJIAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL AAHHBIC KM HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYUYCHHA BBIBOIOBY.

lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
ONpeJeNieHbl B KOHULENUMU MpenojaBaHus ydyeOHoro mnpeamera «Du3nka» B
oOpa3oBarenbHBIX oOpranusanusx Poccuiickoit Deneparuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI.

Henun uzydyenust pu3nKu:

MpuOOpeTeHNE HWHTEpeca W CTPEMJICHUS OOydaromuxcsi K HaydIHOMY
M3YUYCHHUIO TPUPOJBI, Pa3BUTHC HMX HMHTCIUICKTYaJIBHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (POPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNH O PO (HU3UKU JIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHMHM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHANILHOMN ESITEILHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJTOTOBKA K
TanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pazoBaHus 0OECIICYHBAETCS PEIICHUEM CIEAYIOIMNX 3a/1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOCHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKHUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpPUOOpETECHNE YMEHUN OMUCHIBATH U OOBSCHATHh (DU3MYECKUE SBICHHS C
UCTIOJTb30BAaHUEM TTOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIaTh IPUPOIHBIC SBIICHUS W BBIIOTHSITH OIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJbHBIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ WHMOpMaIel PU3NIECKOTO COepKaHUS,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHATTU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepaMu TPOPECCUOHATILHON JIESITEIbHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO61mee YncIo 4acoB, peKOMEHIOBAHHBIX I U3y4eHHs (DU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68
gyacoB (2 waca B Heaemwo), B 9 kmacce — 102 uyaca (3 waca B HEHIEI).

[Ipennaraemsplii B mporpaMmMe no (U3MKe NnepedyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JETacT BbIOOp NpU MPOBEACHUU
7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CucKa IKCIEPUMEHTAIBHBIX 3aJlaHU, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (pU3MKE.



COIAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3nKa U €€ poJib B NIO3HAHMH OKPY/KAKOLIEr0 MUPA.

@®usnka — Hayka o mpupone. SBieHuss npupoisl. PuU3NUECKUE SBICHHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JJIICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbBL. M3Mmepenue @usnueckux BenuuuH. Dusznyeckue
npubopsl. [lorpenmHocTs U3MepeHnit MexryHapoHasi CuCTeMa €NHHUII.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT MPHUPOLIY.
EcrecTBeHHOHAy4HBI METOJI IMO3HAHUA: HAOIIOACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, IKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmomaemoro sieieHus. Onucanue GU3NUEeCKUX SBJICHUM C TTIOMOIIBIO MOJIeTei

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.
2. ®usuyeckue MpUOOPHI M MPOLEIypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
U (POBHIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmpeneneHue 1EHBI ICTICHUS MIKAIbl U3MEPUTEIHLHOTO TTpHbdOpa.

2. M3mepeHue pacCTOSAHUM.

3. Hsmepenue oO0béMa XHIKOCTH U TBEPIOTO Tea.

4. OmnpeneneHue pa3sMepoB MajbIX TEl.

5. M3Mepenue Temmneparypbl IMPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa M

JlaTYuKa TEMIIEPaTypBbl.
6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bl: JANBHOCTH IMOJETA
apuka, MymeHHOr0 rOpU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlle BhICOTA
Iy CKa.
IlepBoHayajbHbIEC CBEACHUA O CTPOCHUM BelleCcTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBRA.

JBmxeHne uactui BemecTBa. CBs3b CKOPOCTH JBWKEHUS YACTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue dYacTuil
BEILECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpucTamuiM4eckux) Teia. B3auMOcCBs3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmrogeHnue OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddysum.



3. HabGmionenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuameTpa aroMa METOAOM psAloB (C  MCHOJb30BaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOIIOACHHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KeHMEe M B3aMMOAeiiCTBUE TeJl.

Mexannueckoe nBHKEHME. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHMUS.

SBeHne wHepHuu. 3aKOH HMHEpUUH. B3auMOJENCTBHE TEN Kak NPUYMHA
U3MEHEHHsI CKOPOCTM JBWXKEHUs Tel. Macca Kak Mepa HHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTA C KOJWYECTBOM MOJIEKYJ B €IMHHUIE
o0BEMa BEIECTBA.

Cwta Kak XapakTepucTrhKa B3aumMoaeucTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIA
TskecTd. Chila TSHKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJIIEHHBIX IO OJHOM mpsiMoil. PaBHOaelcTByromas cui. Cuia TpeHuUs.
TpeHue CKOIbKEHUs U TPEHUE NIOKOSA. TpeHue B Mpupoe U TEXHUKE.

Hemoncmpayuu.

HabGmronenne MexaHnuecKkoro JIBUKEHUS TeTa.
N3mepenne cKopoCTy NPSMOJIMHEUHOTO IBUKEHUS.
HabGnronenue siBeHUs] UHEPLIMH.

CpaBHEeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CrnosxeHue cuJjl, HalpaBJICHHbBIX 110 OJHON MPSIMOM.

Jlabopamopnwie pabomuol u onvimol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOIO JIBHKEHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

2. Ompenenenue CpeaHEH CKOPOCTU CKOJNBXKEHHsS OpycKa WM IIapuKa I0
HAKJIOHHOU TIJIOCKOCTH.

1
2
3
4. HabntoneHne n3MEHEHUs1 CKOPOCTHU MPU B3aUMOJEHCTBUU TE.
5
6.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHHUs (nedopMariym)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.
5. OmnbITHI, IEMOHCTPUPYIOUIME 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.
JlaBjeHune TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIHMYCHUS JaBieHUs. [[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparypbl. l[lepenaua maBieHwus
TBEPJIBIMU TEJIAMH, XUIKOCTAMU U ra3amu. 3akoH I[lackans. [lHeBMaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiyOwHBI. ['mapocratnueckuit
napajokc. Coobmaromuecs cocyibl. ['unpaBinueckue MEXaHU3MBbl.

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

[elicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa U IJIOTHOCTU KUIAKOCTH.

PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

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

Jlabopamopnwie pabomel u onvimol.

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

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

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

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOLIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpeneneHue e€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3omotoe mpaBwio» MexaHukd. KoadduuumeHnt monesHoro aeiictBus (naiee —
KII/I) npoctbix MexaHnu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

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

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

10 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TemnoBbie sIBJICHUS.

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

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

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

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

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix nBurateneit KIIJ TemmoBoro aBuratesns.
TennoBple IBUTATENH U 3aLUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

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

Habmonenne nuddysun.

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

N3meHeHnne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HAarpeBaHUM WIH
OXJIAXKJICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

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

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue gaBieHUs BO3yXa B OaJJTIOHE HITTPUIIA.

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

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

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

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAaHWUU XOJIOJHOW U
ropsiueu BOJIBI.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENbHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOU TEIJIOTHI IUIABACHUS JIbJA.

DJIeKTpU4YeCKHe U MATHUTHBIE SIBJICHHUS.

OnekTtpu3auus Ten. /[Ba poma anekTpuyecKkux 3apsaoB. B3ammoneinictBue
3apsbKeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

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



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

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

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

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

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

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

Hemoncmpayuu.

DIIeKTpur3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH M JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpruIeCcKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH COpOTUBIICHUN.
. B3aumoieiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON UHIYKIIWH.

Omnbrter @apages.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMKU TENl HWHAYKIHEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TDIIEKTPHUKH.

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

N3mepenune u peryanpoBaHue HAMPSKEHUS.

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

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

[IpoBepka mpaBmiIa CIOXKEHUA HANPSHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbl TOKa NPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KII/[ narpeBaTesi.

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

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



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

18. MI3yueHue AerCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. smepenue KII] anekTpoaBuraTeIbHOM yCTaHOBKH.

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

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHU.

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

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

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

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

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

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

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

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

Mexanudeckass pabora ¥ MONIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpTruu U padoThl. [loTeHIManbHas SHeprus Tena, NOJAHIATOrO Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIIMabHas SHEPTUs CxKaTOM NpyKkuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHMS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabOmropeHne MeXaHWYeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
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8.
9.

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

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

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

HalGnronenue 1BM>XEHHs Tela IO OKPYKHOCTH.

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

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

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbca NPy a0COIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabnroneHnne peakTUBHOTO ABUKEHUS.

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

Jlabopamopnuie pabomel u onvimol.

1.

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

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

Onpenenenue yCKOpPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

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



10. Ompereniene  pabOTHl  CUJIBI  YIIPYTOCTH TIPU  TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.
MexaHnn4veckue KoJ1e0aHUs U BOJIHBI.

Konebarensnoe aemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUiA: TIEpUOI,
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

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

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

Hemoncmpayuu.

1. HaOmronmenne koseO0aHMii Tel MO JEWCTBUEM CHJIBI TSIOKECTH U CHIIBI
YIIPYTOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BoIHY)ICHHBIX KOJI€OaHU U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M TEpUoJa KoJeOaHWW MaTeMaTHYECKOro
MAsITHUKA.

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

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

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJICOAHUN MPYKUHHOTO MasSTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHojia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  Mepuoja  KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIEC BOJIHBI.

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

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmosHerHOe
pacrnpoctpanenue cBera. 3atmenus CoisHua u JIynsl. OTpaxenue cBera. 1lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHX CBETOBO/IAX.

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

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

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxenue cBera.

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

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xop nyuei B coOuparonieit JInH3e.

XO0J Iy4yer B pacCEeUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopensp riasza.

11. Paznoxxenue 6eoro cBera B CEKTp.

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

Jlabopamopnwie pabomul u onvimol.

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

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

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

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITBI IO BOCTPHUSATHIO LBETA MPEAMETOB MPHU MX HAONIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€ siBJICHHS.

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

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

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

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX M3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOMIECHHUS.

2. CrhexTpsl pa3JIMYHbIX Ta30B.

3. ChmekTp BoaoOpoa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HabGmropeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue paaroakTUBHOTO GoOHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

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

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



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

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

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

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

OOBSCHATh HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX UCTOYHHUKOB
SHEPrMHd HAa OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKIKOYAET HJKCHEPUMEHTAIbHOE
uccienoBanue o0oOIarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JUATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsl.



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

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO

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

B pesynbrare nzyuenus pu3MKM HA ypOBHE OCHOBHOTO 00IIIETr0 0Opa30BaHUS

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

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

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

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

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

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

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

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

- pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

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

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

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

6) Tpy10BOT0 BOCIIMTAHMS:

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



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

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

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

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

e - OCO3HaHHE TJI00ALHOIO XapaKTepa SKOJOTMUECKUX MpOoOIeM M MyTeu ux

pelieHus;

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

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

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

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

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

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

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

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

METANIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC y4eOHbIC AeHCTBUS

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



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

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

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

ba3oBble ucciieoBaTe/IbCKHue AeiiCTBUA:

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

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

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

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

Pabora c unpopmanueii:

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

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

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

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

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

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



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

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

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

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

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHnsaum{:

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

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

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

CﬂMOKOHTpOJIb, IMOIUOHAJIbLHBIN HHTEJJIEKT:

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

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

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



NPEAMETHBIE PE3YJIBTATBI

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

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

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



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

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

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

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

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

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

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



NpeUIOKEHHBIX TaOnull U TpaduKoB, JAeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMSI;

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

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

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

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

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

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



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

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

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

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

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

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



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

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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



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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NPorpamMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAIOILIEro MUpa
bu6mmoreka [JOK
1.1 duzuka - HayKa o onie 2
i Hay 1PHpOa https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 duznueckue Be 2 1
HSITICCRHE BETHAHIbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmmorera [JOK
’ Y g https://m.edsoo.ru/7f416194
Hroro no pazmeny 6
Pa3nes 2. [lepBoHayajibHbIe CBe/IeHUS] 0 CTPOEHUM BelllecTBa
Bbu6mmorexa [JOK
2.1 C 1
TPOCHHE Betecta https://m.edsoo.1u/7f416194
27 JIBi>KeHUEe U B3aUMOICUCTBUE YaCTHUII ) 1 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
2.3 A 2
FPETATHRIC COCTOAMMA BeLecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOJAeHCTBHE TeJl
b K
3.1 MexaHHYeCKOEe IBUKEHIE 3 nosmmorexa O

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 Hrepuus, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Buner cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHust TBEPABIMUA 3 bubnuorexa [JOK
) TEJIaMH, )KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocpeproe naseHie 6 https://m.edsoo.1ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo0.1u/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
A P 1
> aboTa 1 MOMEHOCTS 3 https://m.edsoo.1u/7f416194
bu6mmoreka [{OK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaiieckas SHeprus 4 ! https://m.edsoo.1ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTuyeckne
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJIeHUS
11 C s orBa ccTBa 7 bubmuoreka [JOK
' TPOCHHE I CRONCTRA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Tenuossie npoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
DneKTpuuecKue 3apsabl. 3apsKEHHBIE Tena bubmunoreka IIOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUI TOK 20 2 7 hitps://m.cdsoo.rw/ 784181 ce
bubmuoreka [JOK
2.3 MartuTHELe SBICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOeE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTuyeckne
NMPOrpaMmmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. Mexanu4veckue siBJIeHUsI
L1 MexaHn4eCKOe JIBHKEHUE U CIIOCOOBI €0 10 1 bubnuotexa [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAMMOACHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOTB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue K0J1e0aHUS M BOJHBI
bu6mmoreka [IOK
2.1 M 3
SXAHMYECKHE KOIIeOaHmA 7 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHMYECKHUE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [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

but6mmoreka [JOK

4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.rw/7f41 ada6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3nes 5. KBanToBbIC IBJICHUA
bu6nmoreka [JOK
5.1 Hcnyckanue v MOrIomeHue ¢BeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7 41 ada6
bu6nuoreka [JOK
32 CTpOCHHE ATOMHOTO AApPa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a10 1M MOTYJIb
6.1 [ToBTOpenue u 06001IEHNE COEPIKAHUS 9 5 bubnnoreka [IOK
' Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro 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 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpoiabusie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
®u3uka — HaykKa O PUPOJE.
1 SABnenus npupoasl. Pusnueckue 1 https://m.eds00.ru/3¢9¢9366
SIBJICHUSI
Mexanudeckue, TEIIOBbIE,
2 AJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6{b8
CBETOBbBIE, 3BYKOBBIE SIBJICHUS
®u3nyecKre BEIUUYUHbBI U UX
3 1 https://m.edsoo.ru/6185¢e41e
U3MEpEeHNE
Ypoxk-uccienoanue "N3mepenue
TEeMIIepaTypbl IPU IOMOIIU
4 PaTypeliip m 1 1 https://m.edsoo.ru/2312¢9d7
XKUIKOCTHOTO TEPMOMETpPA U 1aTUUKA
TemnepaTrypbl"
Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HayKH{ U3Yy4aroT [IPUPOLTY.
5 EcrecTBeHHOHAYUYHBIN METOT 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3nIecKux
SIBJIEHUH C IIOMOILBIO MOJEIEH
Ypok-uccrnenosanue "[Ipoepka
TUTIOTE3BI: JATBHOCTH MOJETA
6 a 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MyImEeHHOT0 TOPU30HTAIIBLHO,
TeM OOJIbIIIE, YEM OOJIbIIIE BHICOTA



https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/3c9c9366

mycka'

Crpoenue BeriecTBa. ONBITHI,
JOKa3bIBAIOIINE UCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KEHUE YaCTHUIl BEIIECTBA

https://m.edsoo.ru/bedf4162

Ypok-uccinenoBanue «OnbITH O
HAOJIFOAEHUIO TEIUIOBOIO
pacuIMpeHus Ta30B

https://m.edsoo.ru/dc28d455

10

AFpeFaTHbIe COCTOsHMA BEIICCTBA

https://m.edsoo.ru/93dd87d7

11

B3anMocBs3p Mexay CBOWCTBAMU
BCIICCTB B PAa3HbIX arpCraTHbIX
COCTOSIHUSIX U UX
aTOMHOMOJIEKYJISPHBIM CTPOEHUEM.
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

https://m.edsoo.ru/bb22e4a5s

12

MexaHndeckoe IBHKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBH)KCHUE

https://m.edsoo.ru/43ceabl19

13

Ckopoctb. Enunuie! ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer IMYTHU U BpCMCHU JIBUKCHUA

https://m.edsoo.ru/f1164e28

15

WNuepiusi. 3akoH UHEPITUN.
BzaumoneicTBre Ten Kak MpUYrHA
M3MEHEHUSI CKOPOCTH JIBUKEHHUS TEIl

https://m.edsoo.ru/7b9b482¢

16

IImoTHOCTE BemecTBa. PacueT MaccChl
1 00beMa Tea Mo €ro IMJIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGoparopHnas pabota
«Ornpeenenue MIOTHOCTH TBEPAOTO
Tea

https://m.edsoo.ru/766f1{89
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Pemrenue 3amad mo treMe "I1oTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepucTUKa

19 B3anMoaencTeus Tei. Cuia https://m.eds00.1u/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yuenue

20 SABHCHMOCTH PaciDReHHA https://m.edsoo.ru/atbd9bdd
(mehopmanun) mpy>KUHBI OT
MIPHIIOKEHHOM CHITBD)

21 SBnenue Tarotenus. Cuma TSHKECTH https://m.edsoo.ru/5f763ae9
CBsI3b MEX]y CUIION TSXKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3anay no teme "Cuia Tsxectu"

23 g:;;jlg:::{z:ial;zsfey;;:TiiiH;;:zéT https://m.edsoo.ru/384f287b

24 N3mepenue cuit. JluHamomeTp https://m.edsoo0.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso0.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJICHHBIX

26 110 OJTHOW MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOnelcTBYIOIAs CHUIT

27 F;iiiii;i::;}gfuzhiiﬂu https://m.edsoo.ru/78755da8

28 ig:gi: EKI_?;I;;I:;{:; fe:ie;ie HOKOA. https://m.edsoo.ru/8481b4bd
Jlaboparopuas padota «3yueHue

29 3ABHCHMOCTH CIUIBT TPEHUA https://m.edso0o.ru/99ea5ef7

CKOJIBXXCHHUS OT CUJIBI JaBJICHUS U
XapaKkTepa COMPUKACAIOIINXCS
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MMOBEPXHOCTEID

30

Pemenue 3amau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJIIBI

https://m.eds00.ru/38b267b8

31

Pemenue 3aga4d no temam: «Bec
tenay, «['paduyaeckoe n3odpaxkeHue
cuy, «Cuiby, «PaBHOACHCTBYIOITAS
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbhas paboTa mo Temam:
«MexaHnuecKkoe JBHUKESHHUEY,
«Macca, IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe n3odpakeHNE CUID»,
«Cunb»

https://m.edsoo.ru/33fe531c¢

33

Jasnenue. CiocoObl yMEHbILICHUS U
YBEJIMUECHUS 1aBICHUS

https://m.edsoo.ru/e56bd875

34

JlaBieHue raza. 3aBUCUMOCTD
JIaBJIEHHS Ta3a oT 00bEMa,
TeMITepaTypbl

https://m.edsoo.ru/41e7cacb

35

[Tepenaua naBieHust TBEPIBIMU
TeJaMH, JKUIKOCTSIMH U Fa3aMH.
3axoH Ilackais

https://m.edsoo.ru/ctb73461

36

I[aBJ'ICHI/Ie B )XUJKOCTH U Ira3sc,
BBI3BAHHOC I[GI\/'ICTBI/IGM CHJIBI TAXECTHU

https://m.edso0.ru/8e8367b5

37

Pemenwne 3agau mo Teme «JlaBienue B
JKUOKOCTH U rase. 3axoH [lackams»

https://m.edsoo.ru/3c9f6fad

38

Coobmatommuecs: cocyibl

https://m.edsoo.ru/384621b8

39

I'mapaBauyeckuit mpecc

https://m.edsoo.ru/f6417ca4

40

Manowmerpsl. [TopimHeBoin
JKUIIKOCTHBIA HAacoC

https://m.edsoo0.ru/158766b
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41

Atmocdepa 3emn. [IpuanHb
CYIIIECTBOBAHMS BO3yIIHON
000J10uKH 3eMiId. 3aBUCHMOCTD
aTMOC(EpHOTO TaBJICHHSI OT BHICOTHI
HaJl ypOBHEM MOPSI

https://m.eds00.1ru/9249b692

42

Bec Bo3mgyxa. ATmocdepHoe
TaBIICHHE

https://m.edsoo.ru/ccd4dad5s

43

H3mepeHue atMoc(hepHOro 1aBiIeHuUsI.
OmnsiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTB aTMOC(HEpPHOTO
AABJICHUA OT BBICOTHI HAZl YPOBHEM
Mopst

https://m.edsoo.ru/6¢c48c¢524

45

bapomerp-anepoua. AtmocdepHoe
JIaBJICHHE Ha pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemenue 3amay no teme
"AtmochepHoe naBneHue"

https://m.edsoo.ru/c12835a8

47

JlelicTBuE ®KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopuas padota
«OmnpeneneHue BHITAIKUBAIOIICH
CHWJIBI, ICVCTBYIOIIEH Ha TENO,
IMOrpy>KE€HHOC B X XUJKOCTbH»

https://m.edsoo.ru/3749d5¢cc

49

JlaboparopHnas paboTa 1mo reme
«HccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJE OT 00bEMa MOTrpyKEHHOM
B XKUJAKOCTb 4aCTH TEJIa»

https://m.edsoo.ru/3¢11398¢

50

IlnaBanue Texn

https://m.edsoo.ru/celf25ac
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51

Jlabopartopnast pabota
"KoncTpyupoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOJKH U
omnpeesieHue e€ rpy30n01bEMHOCTH"

https://m.edsoo.ru/ce4a818a

52

Pemenne 3amau mo remam:
«IlimaBanue cynos.
Bo3nyxormnaBanuey, «JlaBinenue
TBEPBIX TEJ, )KUJIKOCTEH U ra30B»

https://m.edso00.ru/3373694¢

53

Mexanudeckas pabora

https://m.edsoo.ru/8a8cac47

54

MormHocTs. EquHUIBI MOIITHOCTH

https://m.edso0.ru/4395592¢

55

Ypoxk-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
MoabEME IO JecTHUIE"

https://m.edsoo0.ru/8e9{821a

56

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peluare

https://m.edsoo.ru/1283aa34

57

KonTponbhast pabota no teme
«/laBrieHue TBEPIBIX TEI, )KUIKOCTEH
1 Ta3oB» / Beepoccwuiickas
npoBepoyHas pabora

https://m.eds00.ru/3¢391d99

58

PesepBubiii ypok. Pabora ¢ Tekctamu
o Teme «JlaBnenue TBEPABIX TeII,
KUIKOCTEH U Ta30BY /
Bcepoccuiickas nmpoBepouHasi pabota

https://m.eds00.ru/76988618

59

Prrdaru B TexHuKe, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccnenoBanue ycinoBHil paBHOBECUS
pbIyaray

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenne 3agay mo teMe «Y CIOBUS

https://m.edsoo.ru/6d1cdc72



https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/76988618
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/8e9f821a
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/ce4a8f8a

paBHOBECHSI phlUara»

61

KoaddutmenT mone3noro neicTBus
Mexanu3ma. Jlaboparopnasi pabota
«3mepenune KII/] HaknoHHOM
TUIOCKOCTHY

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenune 3aga4d no teme "Pabora,
MottHocTh, KIT/"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckast JHEpIusl.
Kunetnueckasi 1 noTeHIMaIbHAS
SHEPrus

https://m.edsoo.ru/2delcc24

64

3akoH COXpaHCHUA MEXaHUYeCKOU
SHEPTUn

https://m.edsoo.ru/92e9¢efac

65

YPOK-3KCIEPUMEHT MO TEME
"DKCIEPUMEHTAIBHOE OTPEICTICHUE
M3MEHEHHUs KUHETUYEeCKOU 1
MOTEeHLUATBHON YHEPTUH MTPU
CKaThIBAaHHMHM TeJa MO0 HAKIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

Kontponbhas pabota 1mo teme
«PaboTa 1 MOIIHOCTh. DHEPT U

https://m.edsoo.ru/1a4d3478

67

PesepBubIii ypok. Pabora ¢ Tekctamu
o tTeMe "MexaHnueckoe ABuxeHue"

https://m.edsoo.ru/355411fe

68

PesepBHbIit ypok. PaboTta ¢ TekcTamu
o TeMe "PaboTa. MomHOCTG.
Ouneprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12
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8 KUIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara u(poBbIE
n/n Tema ypoka Bcero Kontpoannpie | Mpaxtuyecku ilayqemm ](;lﬁ[()l;I;OBaTeJ]bele
padoThI e padoThblI pecypesI

OCHOBHbIE TIOJIOKEHUS

1 MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU 1 https://m.edsoo0.ru/4b6b1523
Y UX OIBITHBIC MOATBEPKICHUS

2 Macca u pa3zMep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758

3 Mopenu Taepaoro, KHHK(EFO " 1 https://m.eds00.ru/7236¢919
razo00pa3HOro COCTOSIHUM BelecTBa
OO®bsicHeHHE CBOICTB TBEPOTO,
XKHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHMI BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHU N MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH

5 Kpucrannnueckue u amop¢Hsie Tena 1 https://m.edsoo.ru/5d25b3dd

6 CMaHBAHNE  KAHILIAPHOCTE. 1 https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE

7 TennoBoe paclIMpeHHe U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBs3b TeMnepaTypbl

8 CO CKOPOCTBIO TETJIOBOTO ABHXKEHUS 1 https://m.edsoo.ru/767b611b
YacTHUIL

9 BHYTPCHH5T SHEPIHS. ?HOCO6H 1 https://m.edsoo.ru/7al161b6d
M3MEHEHUS! BHYTPEHHEN SHEpruu

10 Bunae! rerionepenaun 1 https://m.edsoo.ru/e5c7ce2c
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11

VYpok-koudepenus "lIpakTuyeckoe
MCIOJIb30BaHUE TEIIOBBIX CBOWCTB
BEIIECTB U MaTEPHUAJIOB B LIETAX
sHeprocoepekeHus"

https://m.edso0.ru/47298c48

12

KonndecTBO TemIoTEL. Y AeibHAs
TCIINIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEeHHE TEIUIOBOTO OanaHca.
Teroo0MeH 1 TeIUIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

JlaGopartopHas paboTa
"HccnenoBanue IBIEHUS
TETI000MEHA MPU CMEIINBAHUT
XOJIOAHOW U ropsiueit BoabI"

https://m.edsoo.ru/b1634a45

15

Pacuer konnuuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO AJI1 HarpeBaHUs TEJla
U BBLACIACMOTO UM IMPU OXJIAKICHUN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTopHnas pabota
"OnpenaeneHue yaeabHOM
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/aabf9721

17

DOHeprus ToMBa. Y AeabHast
TEIJIOTa CTOPAHMS

https://m.edso0.ru/2¢f8923b

18

IInaBneHue U OTBEpCBAHKE
KPUCTAJTMUECKUX Tell. Y ieibHast
TEIUIOTA IJIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

JlabopaTtopHnast pabota
"Onpenenenne yaeabHOU TEII0ThI
TIaBJICHUS Jibaa"

https://m.eds00.1ru/9cb89b68

20

[TapooOpazoBaHue U KOHICHCAIHSL.
Hcnapenue

https://m.edsoo.ru/943361ac
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21

Kunenue. Y nennHas Temiora
mapooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHMOCTH TEMIIEPATYPhl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/edc6ee3f

22

BnaxuocTs Bo3ayxa. JlabopaTopHas
pabora "Onpenenenne
OTHOCUTEIBHOMW BJIIAXKHOCTH BO3Tyxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneneHre
BIIQYKHOCTH BO3/yXa

https://m.eds00.ru/9197285d

24

[IpuHIHIBI paOOTHI TETIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPECHHETO CTOpaHUS

https://m.edsoo.ru/al4fldbc

25

KIIJI TenoBoro gBurares.
TemnoBsle ABUraTeINd U 3alllUTa
OKpYXKaroIlel Cpebl

https://m.edsoo.ru/c1c67641

26

3aKkoH COXpaHCHH: U ITIPCBPALLICHUA
OHCPI'vU B TCIJIOBLIX ITPOLIECCAX

https://m.edso00.1ru/89535ae3

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TeryoBbIe ABICHUSA.
N3MeHeHune arperaTHbIX COCTOSTHUM
BenrecTna"

https://m.edsoo.ru/dfea43fc

28

KonTponbhas pabota no teme
"TeruioBble siBNIeHUs. MI3MeHeHMe
arperaTtHbIX COCTOSIHUI BelecTBa"

https://m.edso0.ru/64eb961f

29

Onektpuzanus Ten. [[Ba pona
AIIEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/17ef865b

30

Ypok-uccnenoBanue "OneKTpu3anusl
T€JI UHIYKIUEN U NIPU

https://m.edsoo.ru/1de2a6dc
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COIPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TEIL.
3akon Kynona

https://m.eds00.ru/9753¢836

32

DNEKTPUUECKOE TOJIE.
HanpsikeHHOCTD JIEKTPUYECKOTO
nosis. [IpuHnun cynepnosuuuu
ANEKTPUYECKHUX TTOJIEN

https://m.edsoo.ru/46777142

33

Hocurenu aneKkTpuuecKux 3apsioB.
OnemeHTapHbId 3apsan. CTpoeHue
aToMa

https://m.edsoo.ru/d5afc8eb

34

[TpoBOTHUKY M TUAJIEKTPUKH. 3aKOH
COXPAaHEHHUS ANEKTPUIECKOTO 3apsia

https://m.edsoo.ru/f2d4al34

35

Pemenue 3a1ad Ha mpUMEHEHHE
CBOMCTB AJICKTPUICCKUX 3aPsI0B

https://m.edsoo.ru/5e7ea9cc

36

DNEeKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHud. ICTOUHMKH
AIEKTPUYECKOT0 TOKA

https://m.edsoo.ru/67367ddc

37

JIefiCTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "JleiictBue
AIEKTPUYECKOTO MOJIsl Ha
MIPOBOJIHUKHU U IUAJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

BHGKTpI/I‘leCKI/Iﬁ TOK B MCTaJljlax,
KHUIKOCTAX U Ira3dax

https://m.edso00.ru/23935322

40

DnexTpuueckas LUenb U €€ COCTaBHbIE
YacTH

https://m.edsoo.ru/e19acc53

41

Cuia Toka. JlabopaTtopHas pabora
"N3MepeHne U peryJiupoBaHUe CUIIbI
ToKa"

0.5

https://m.edsoo.ru/d67176b6
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42

DJIEKTPUYECKOE HANPSIKEHHUE.
BoasT™meTp. JTabopaTopras pabota
"M3MepeHue u peryaupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

ConpoTuBieHnEe MPOBOAHHKA.
VY nenbHOE COMPOTHBIICHHE BELIECTBA

https://m.eds00.ru/98c11226

44

JlabopaTopHas pabota "3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTHUBIICHUS

NPOBOJHHKA OT €0 JJTHHBI, TUTOIIAH
MOTIEPEYHOr0 CeUYeHusl U MaTepuana”

https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma s
y4acTka 1enu

https://m.edsoo.ru/224862ac

46

JlaGoparopHas paboTa
"HccnengoBaHue 3aBUCUMOCTH CHIIBI
TOKa, UAYILIETro Yepe3 pe3ucTop, ot
COIIPOTHUBIICHUS PE3UCTOPA U
HalpspKEeHUs Ha pesucrope”

https://m.edsoo.ru/8fbc7c5a

47

ITocnepoBaTenpHOE U napajieJIbHOC
COCAUHCHUA ITPOBOAHUKOB

https://m.edsoo.ru/7314d541

48

JlaGopaTtopnas padora "IIpoBepka
MpaBHJIa CJII0KEHUS HANPSLKEHUH TpU
MoCIe0BaTEeIbHOM COETMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopHnas pabora "IIpoBepka
IpaBuJia JAJisl CUIIBI TOKA IIPU
napajuieIbHOM COeIMHEHUN
pe3uctopon”

https://m.edso0.ru/6b9{d546



https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/6a219ef8

50

Pemienue 3a1ay Ha MpUMEHEHHE
3akoHa Oma 1Sl pa3IuyHOTO
COCTMHECHHMS TIPOBOTHUKOB

https://m.edso0.ru/24e¢36972

51

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH J[xoynsa-Jlenma

https://m.edsoo.ru/82114c5b

52

JlabopaTtopHnast pabota
"Onpenenerne padboOTHI U MOITHOCTH
AIEKTPUUECKOTO TOKA"

https://m.edsoo.ru/dd1d4d66

53

DJeKTpUUECcKUe 1IeTU U MOTpeOuTenu
AIIEKTPUUYECKON SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

https://m.edsoo.ru/f4fle71a

54

ITocTostHHBIC MAar"HuThbl, UX
B3aUMOJCHUCTBHUE

https://m.edsoo0.ru/6e766¢29

55

VYpoxk-uccienopanue "M3yuenue
MOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarauTtHoe 1osie. MariutHoe 11oJjie
3eMIIH ¥ €ro 3HaUEeHHUE T )KU3HA Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroToBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsIbl.
3apspKeHHBIE Tena U UX
B3auMoieicTBus. [locTosTHHBIN
AIIEKTpUYECKUil TOK"

https://m.edsoo.ru/325ebb45

58

KonTponbHas pabota no teme
"DIeKTpUUECKHe 3apsibl.
3apspKeHHbBIE Tela U UX
B3aumoieicTBus. [locTosTHHBIN
AIIEKTpUYECKUi TOK" /

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/f4f1e71a
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Bcepoccuiickas nmpoBepouHas pabota

59

Peseprublil ypok. Paborta ¢ Tekctamu
no teme "[locTosHHBIH
AIIEKTpUYECKHil TOK" /
Bcepoccuiickas nmpoBepouHas paboTa

https://m.edsoo.ru/713efeab

60

OmneIT OpcTrena. MaruutHoe nosie
AJIEKTPUYECKOr0 TOKa MarHutHoe
10JIe KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpMeHeHne IIEKTPOMAarHuTOB B
texHnuke. Jlabopatopnas pabora
"N3yueHue neicTBUSI MAarHUTHOTO
I10JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DJEeKTPOIBUTATENb TOCTOSIHHOTO
Toka. Micnonb3oBanue
AIIEKTPOABHUTraTENCH B TEXHUUECKUX
yCTPOHCTBAaX M HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpoBaHue U U3yYeHHE
paboThI AseKTpoABUraTess"

https://m.edso00.ru/9¢99a4b7

63

Oneitel @apanes. 3aKoH
JIEKTPOMATrHUTHON MHAYKIHH.
IIpaBuino Jlenua

https://m.edso00.ru/2981eldb

64

Onektporereparop. Crocoos
MOJTyYEHUS IIEKTPUIECKON DHEPTHH.
DJIEKTPOCTAaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPruu

https://m.edso00.1ru/d926dc7f

65

[ToaroToBka K KOHTPOJILHOM paboTe

https://m.edsoo.ru/e35¢6336



https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/d4f9896c
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1o TeMe "DIIEKTPUYECKUE 1
MarHuTHBIE SIBJIeHUS"

KonTponbHas pabota no teme

66 "DneKkTpruuecKre U MarHUTHbIE 1 https://m.edsoo.ru/fc544d96
saBieaud"
Peze i1 ypok. Pabora ¢ Texcra

67 pBHIT'IH yp T T" ramu 1 https://m.edsoo.ru/7d3485¢l
o teMe ""TenioBble IBJIEHUSA
PesepBHeblil ypok. Pabora ¢ Tekcra

68 p " yp " MH 1 https://m.edsoo.ru/46a7afas
o TeMe "MarauTHbIe IBICHUA

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/46a7afa5
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/fc544d96

9 KUIIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpouabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThblI
pecypchbl

MexaHnueckoe IBHKEHHEC.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcdyera. OTHOCHTEIIFHOCTE

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO IBMKCHUS
PaBHOMEpHOE IPAMOJIMHENHOE

3 p p 1 https://m.edsoo.ru/bc342e86
JBIDKEHHE
HepaBHoMepHOE npsAMOInHENHOE

4 nerkeHne. CpenHsas 1 MrHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
ITpssMonmHEHHOE PAaBHOYCKOPEHHOE

5 P p yerop 1 https://m.edsoo.ru/cbb4116b
JBH)KEHUE. Y CKOPEHUE
CkopocTb IpSIMOIMHEWNHOTO

6 PaBHOYCKOPEHHOI'O JBUKECHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlaGopatopHnas pabora "OnpezneneHue

CKOpEHUs Tejia IpU

7 YCHOp P | | hitps://m.eds0o.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUU T10
HaAKJIOHHOH miIockocTH"
CoOognoe nanenue teil. OnbITh

8 A a 1 https://m.edsoo.ru/163cf472
TI'anunes

9 ParomepHoe BwKeHKE 11O 1 https://m.edsoo.ru/7a978b7a

okpyxHocTH. [lepnon u yactora



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/54c98fca

oOpamienus. JInneiHas u yriioBas
CKOpPOCTH

10 LlenTpOCTpEMUTENBLHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
Ile i 3akoH HrroToHa. BekTo

11 PBbIH HHBIOTOR Top https://m.eds00.1u/8776289d
CHJIBI
Bropoii 3akon HerotoHa.

12 . https://m.eds00.ru/6b639d94
PaBHonelicTByrO1IAs cuiia
Tperuii H .

13 PCETHH 3aKOH HbIoTOHa https://m.edsoo.ru/6155617¢
Cymniepno3urus cui
Pemenne 3amau Ha €HEHHE

14 HICHIE 3B Ha fpuMetietu https://m.edsoo.ru/52¢8393d
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CHICHHE S/ 1O TeMe (L HTa https://m.edsoo.ru/3bf34eb¢
yOPYroCTU»
JIa6 3 O

17 abopatoprast paboTa CpeAeIeHue https://m.edsoo.ru/aa6e6bc3
KECTKOCTHU TIPYKUHBD)

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
Pemenne 3aga4u no teme «Cuna

19 HHCHHE SAAT O TEM o https://m.eds00.1ru/97¢5¢938
TPEHUSD
JIaboparopHas padora "OnpeneieHue

20 baTopHaz pabot HPEAE Hl/f' https://m.edsoo.ru/78ff698¢c
KOd(UITUEHTA TPSHUS CKOJBKCHHUS
Pemenne 3aga4d no teme "3aKoHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885¢c63el
TpeHus"
Cuiia TSKECTH ¥ 3aKOH BCEMHUPHOTO

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3

naacHus



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/6b639d94
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https://m.edsoo.ru/21f74a13

23

VYpok-koubepenius "J[BmkeHue Tei
BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrtema). ["amakTuku"

https://m.edsoo.ru/6a48e5¢3

24

Pemenue 3aga4u no teme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9183

25

IIepBas kocMu4ecKkas CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBECHE MaTepruaIbHOW TOYKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuinsl. LlenTp TsKEeCTH

https://m.edsoo.ru/a351cela

27

PaBHOBECHE MaTeprUaIbHOW TOYKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuinsl. LleHnTp TsKecTH

https://m.edsoo.ru/6872abf4

28

Perrenne 3amau mo teme "MoMeEHT
cwibl. LleHTp TsxecTn"

https://m.edsoo.ru/77b2c6¢5

29

[ToaroroBka Kk KOHTPOJIBHOM padboTe
o TeMe "MexaHnuecKoe IBUKEHHUE.
Bs3aumogeiictBue Ten"

https://m.edsoo.ru/2batb487

30

KonTponbhas pabota no teme
"MexaHn4YeCcKOe IBHKEHUE.
Bs3aumopeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe u

https://m.edsoo.ru/251e6f13



https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/6a48e5c3

HEYIPYTroe B3auMOJCHCTBUE

Pemtenne 3amau o reme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUsI UMITyJIbCa
VYpok-koH(DEpE "Peax o€

33 P Hépepert B | https://m.edsoo.ru/8b5e27f1
JBYKEHUE B MIPUPOJIC U TEXHUKE

34 MexaHnuyeckasi paboTa U MOIITHOCTh https://m.edsoo0.ru/848ba637
Pabora cHIIBI TKECTH, CUIIBI

35 https://m.edsoo.ru/d7a7¢555
YIPYTOCTH M CHJIbI TPEHUS
Jlabopartopnast pabota «Ornpezaenenne

aboTEI C €

36 PabOTRL CHIILI TPEHHA TPH https://m.edso00.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHUH TeJIa 10
TOPU30HTAIBLHON TTOBEPXHOCTHY
CBs3b dHE a00TEI.

37 BASH FHCPTHH 1 paboThl https://m.edso00.ru/84817179
[ToreHnimanpHas 3HEprust
Kunetnueckas sHe . Teopema o

38 HHETIH il Heprit peM https://m.edsoo.ru/24d61ab5
KHUHETUYECKON SHEpTrUu
3aKOH COXpaHEHU SHEPTUH B

39 p p https://m.edso0.ru/24661129
MeEXaHHUKe
JlaboparopHas padora «3yuenne

40 patop p Y https://m.edsoo.ru/48838ca3
3aKOHA COXPaHEHUS YHEPTUM»
KonebarensHoe €HUE U €T0

41 JICOATCILHOT ABHACHHC 1 € https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKHU
3aryxaroime KojIeOanus.

42 TYXAIOIHE KOIEOAMIA https://m.edsoo.ru/ad17f942
Boinyxnennsie kosebanus. Pesonanc
MateMmaTudeckuii K 7|

43 e https://m.edsoo.ru/4a6aa385
MasTHUKU

44 Vpok-uccienoBaHue «3aBUCUMOCTD https://m.edsoo.ru/b1c7271b



https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/4a6aa385
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https://m.edsoo.ru/848ba637
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nepuoja KojaebaHui oT KeCTKOCTH
MPYXUHBI U MacChl Tpy3a»

45

[IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOoaeOaHusIx

https://m.edsoo.ru/8544337¢

46

Jlaboparophnas pabota «OnpeneneHue
4acTOTHI U Iiepuoia KoneOaHui
MPY>KUHHOI'O MasiTHUKA»

https://m.edsoo.ru/bald1d48

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIeprojia KojaeOaHHii
rpy3a, HOJBEIIEHHOTO K HUTHU, OT
Macchl rpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoaHEL. CBOKWCTBa
MEXaHU4eCKHUX BOJIH. [IpononbHbIE U
MIOIIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367¢e7

49

Ypok-koHpepeHnius "MexaHudecKue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJIHbBI"

https://m.edsoo.ru/ebd8d7b6

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

https://m.eds00.ru/8a594969

51

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

https://m.edso0.ru/2b951238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

https://m.eds00.ru/699e3612

53

Ypok-koHpepeHus "YIbpTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "3aKOHbI COXpaHEHHsI.

https://m.edsoo.ru/b347159¢
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MexaHnueckue KojieOaHusi U BOJIHBI"

55

Konrpomnpnas padora mo reme
"3akoHbI cCOXpaHeHHUs. MexaHnuecKue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DIEKTPOMarHuTHOE IOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa 9JICKTPOMAIrHuTHBIX BOJIH

58

Ypok-koudepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHME 3JIEKTPOMArHUTHBIX
BOJIH JI1 COTOBOM cBsA3U"

https://m.edsoo.ru/48{68a2d

59

Ypoxk-uccienopanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3amau Ha onpenenexHue
HaCTOThI U JJINHBI 3J'I€KTpOMaFHI/ITHOI71
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHas Ipupoia CBETa.
CkopocTs cBeTa. BosHOBEIE cBOIiCTBa
CBETa

https://m.edsoo.ru/ecb99257

62

Hcrounuku ceera. [IpsmonunenHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)X€HUs CBETa. 3epKaia.
Pewrenue 3a1au Ha npuMeHeHUE
3aKOHa OTPaXEHUs CBETa

https://m.edso0o0.ru/45e¢9{872

64

[Ipenomnenue cBeta. 3akoH
MIPEJIOMJICHUS CBETA

https://m.edsoo.ru/3¢c5{f91f5



https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/45e9f872
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65

[TonHOE BHYTpEHHEE OTpaKeHHUE
cBeta. Mcronp30BaHre MOJIHOTO
BHYTPEHHETO OTPa)KCHUS B
ONTHYCCKUX CBETOBOJAX

https://m.edsoo.ru/4e43afa2

66

JlabopartopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIJICHUS] CBETOBOTO JIyda OT yTJia
MaJICHUs Ha rpaHule "BO3AYyX-

nn

CTCKJIO

https://m.edsoo.ru/835faed9

67

Ypoxk-koH(pepeHmwus "Mcnons3oBaHne
IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA:
CBE€TOBO/bI, OIITHUKOBOJIOKOHHAsA
CBSI3B"

https://m.edsoo.ru/2ce88641

68

JImaser. OnTHYecKast CHIIa JIMH3BI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne n300pa>keHHi B IMH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlabopaTtopHnas pabota "OrnpezeneHue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOI
CHUJIBI COOMpAroIeH JTUH3HI"

https://m.edsoo.ru/911a47¢cb

71

Ypok-koubepenius "OnTuaeckue
JIUH30BBIC TTPHUOOPHI"

https://m.edso00.ru/5b79227a

72

I'na3 xak ontnyeckasi cucTeMa.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypoxk-koHpepenmus "JledexTs
3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/4dc7b213

74

PasnoxxeHue 6emoro cBera B CIIEKT.
Onwitel HetoTona. CiioxxkeHue
CHEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874
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https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/4e43afa2

JlabopaTtopHnast pa6ota "ONBITHI 11O
pas3IoKeHUI0 OeIoro CBeTa B CIIEKTpP U

75 BOCHIPUSATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/b4867994
HaOJIOJICHUY Yepe3 [IBETOBBIC
¢bunbTpH"
VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHius u gudpaxuus"
O P

77 mbiTht Pesepdopria i aneTapras https://m.edsoo.ru/c36effbs
MOJIEJIb aTOMa
IT bopa. M

78 OCTYATHL bopa. MOACIH atoMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue v norionieHue cBera

79 atoMoM. KBautsl. JIuHelyaTeie https://m.eds00.ru/9tb5689b
CHEKTPBI
VYpoxk-npaktukym "HaOmroneHue

80 P p Y " a https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKaHUS

81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/8e724769
CTtpoeHre aTOMHOI'O a.

82 TPOCHHE aATOMHOTO AP https://m.edso0.ru/2d85bef3
Hyxnonnas monens
P .

83 AAHOAKTHBHBIC HPEBPATICHIT https://m.edsoo.ru/8b56a71d
W3oTomnnbl
P :

84 " CHICHIE 3a]1at TO TeMe " https://m.edsoo.ru/f241bbdc

PannoaktuBHBIE TpeBpaleHUs

85 [Tepuon monypacmnana https://m.edsoo.ru/523a9317
VYpok-koH(pepeHuus "PaaroakTBHbIE

86 HU3IyYECHUS B IPUPOJE, MEIUIIUHE, https://m.edsoo.ru/4eadf6e4

TexHuke"



https://m.edsoo.ru/4ea4f6e4
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87

S nepHble peakiyu. 3aKOHbI
COXpaHEHHs 3apsI0BOTO U MaCCOBOTO
YHCel

https://m.edsoo.ru/c4cbe7ee

88

DHeprus CBsA3M aTOMHBIX sijiep. CBs3b
MacChl M DHEPTUHU

https://m.edsoo.ru/734f11cl

&9

Pemenue 3anau o reme "Snepueie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U qeneHus saaep.
Ncrounuku sHeprun CoaHIa U 3BE3]

https://m.edsoo.ru/2d7262c2

91

Ypok-koubepenmus "SAnepHas
sHepreTuka. JlercTeus
PaaNOAKTUBHBIX U3IyUYEHUN Ha
KHUBBIE OpraHU3MBbI"

https://m.edsoo.ru/bd4bb6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "DJIEeKTPOMarHuTHOE MOJIE.
DJEeKTPOMarHUTHbIE BOJTHBI.
KBanToBbIC siBeHUS"

https://m.edsoo.ru/d9f1261a

93

KonTponbhas pabota no teme
"DNeKTPOMarHuTHOE TOJIE.
DJeKTPOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypcCy
"B3aumopernctaue Tea"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o6o0mmenue. Pemenne
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110
teme "TeruioBbie mpoiecch”

https://m.edsoo.ru/d3248943

96

IToBTOpenue, o6o0meHNE. Penenue

https://m.edsoo.ru/28f67bc4
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pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIx gBuraTenei"

97

[ToBTOpeHnue, 06061meHue. Pemenue
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110
teme "KIIJ[ anekTpoycraHoBOK"

https://m.eds00.ru/39914911

98

[ToBTOpenue, o6o0IIEeHHE.
JlaboparopHbie pabOTHI IO KypCy
"CBeToBblIe siBJICHUS"

https://m.edsoo.ru/1¢d92¢22

99

IToBTOpenue, o6o0mmenue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, o6ob6menue. Pabora ¢
Tekcramu 1o Teme "Konebanusa u
BOJIHBI"

https://m.edso00.1ru/497cclc6

101

[ToBTOpenue, 0600meHNe. PabGoTa ¢
TekcTaMu 110 TeMe "CBETOBEIE
siBJIeHus"

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, o6ob6menue. Padora ¢
TeKcTamu 1o TeMme "KBaHTOBas u
snepHas puzuka"

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iindaTthb SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBICHHE M3YUYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3HMUECKUE SBICHUS B MPHUPO/IE,
IIPU 3TOM TEPEBOJUThH MPAKTUUYECKYIO 3aJauy B yueOHYIO, BBIICISATH

CYLIECTBEHHBbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONUCHIBATh HM3yYEHHBIE CBOWCTBA Tel W (u3UyYecKHe sBIICHUS,
UCTIONB3Yysl (U3WYECKHE BEIWYUHBI, TPH ONHCAHWUU TPABHIEHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, UX
0003HAYCHHS U eIUHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYIIbI,
CBS3BIBAIOINME JAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIMYUH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHHUS W TPOIECCHI,
HCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa W 3alMChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA’XCHHUC

1.6

OOBSICHATh (PU3UUECKUE SBJIEHHS, MPOLIECCHl U CBOMCTBA Tel, B TOM
yuclie MU B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIIBIATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHMe M3 1 — 2 JorMYeckux IaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarb pacu€rHble 3aa4d B 1 — 2 JNEWCTBUSA, UCIOJB3Ys 3aKOHBI U




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

PEAUTUCTUIHOCTH TIOTYYSCHHON (PU3UUYECKON BETNIHHBI

1.8

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

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1O €TI0 PE3yJIbTaTaM

1.9

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

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

1.10

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

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

IIPOBOAMTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEIUYHMHBI OT JAPYTOM C MHCIOJNB30BAHUEM IIPSAMBIX HW3MEPEHMUI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOTO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY W BBINOJIHATh U3MEPEHMUS, CIEAYs NPEIIOKECHHOMY IUIaHY,
(UKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE NMPEJIOKEHHBIX TaOJIUI U rpadUKOB, /1e1aTh BBIBObI

110 pe3yJibTaTaM HUCCICAOBaHUA

1.12

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

BCJINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH TMpH  pabore ¢

nabopaTOPHBIM 000PYTIOBaHUEM

1.14

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

HEeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTHU




1.15

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

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpe/e

1.16

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

MOXKET OBITh HCI[OCTOBCpHOﬁ

1.17

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

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

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

(bHSPII(PI, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauI/Ieﬁ

1.19

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

OKPY>KaIOIINUX

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pasiinyaTtb ABJCHHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE

1.3

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

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SBICHHIMA

1.4

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

(hbMBUYECKUX BETMYUH

1.5

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

BBIPA’>XCHHUC

1.6

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

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

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

JaHHbIMH

1.8

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

IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

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

MPEJIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPEJJIOKEHHOIO




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

1.10

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

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

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

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM UCCICA0OBAaHUA

1.12

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

BCINYHHBI

1.13

coOmoaTh NpaBWiIa TEXHUKM O€30MacHOCTH mpu  pabore ¢

71a00paTOpPHBIM 000PyI0BaHUEM

1.14

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

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

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

OJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

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

cOOJII0ICHNS HOPM HKOJIOTMUYECKOTO MOBEICHUS B OKpPY Katollel cpeae

1.17

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

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCTOJNB30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4HO-




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

3HAKOBOM CHCTEMBI B APYyryro

1.19

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

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

1.20

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

paspemaTh KOH()IUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yabTara

HpOBepﬂeMble NMPEIAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bHOI71 nporpaMmmMbl OCHOBHOI'O 0o01ero 06pasonaﬂnﬂ

1.1

HCIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiinvyaTtb SABJICHHA IO OMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/IquKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPOIE,
IIPYU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONUCHIBATh HW3YYEHHBIE CBOICTBA Tel M (PU3MUECKHUE SIBICHUSA,
UCHONb3ysd (PU3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaThb  (U3WYECKHI  CMBICI  HUCMOJNb3YEeMBIX  BEJIHYUH,
0003Ha4YeHUS M eAUHUIIBI (PU3MUECKUX BEJIMYHH, HAXOAUTH (POPMYJIBL,

CBSI3bIBAIOIIME  JIAHHYIO  (U3HMYECKYI0 BEIMYMHY C  JIPYTHMMHU




BEJIMYMHAMH, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBHUCHUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCJINYHUH

1.5

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

BBIPA)KCHHE

1.6

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

¢bu3nueckux ABICHUN, GPU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

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

MOJTy4E€HHOT0 3HaUYeHHUs (PU3HUECKON BEIIUYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MpPU MOMOIIU
(U3UYECKUX METOJIOB, WCIIONB3YsI ONMMCAHWUE WCCIICAOBAHMS, BBIICISTH
MIpOBEpsAEMOE TPENINOJIOKEHNE, OLIEHUBATh MPABUILHOCTh MOpSAKA
MPOBEJECHUS] UCCIEAOBaHUsA, JeNaTh BbIBOJbI, WHTEPIPETHPOBATD

pe3yNbTaThl HAOJIOICHHI 1 OTIBITOB

1.9

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

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

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

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

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

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




rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

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

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000pyI0BAaHUEM

1.14

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

MOZCJIb aTOMHOIO AApa

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

(u3nyeckre 3aKOHOMEPHOCTH

1.16

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

3epKajie U coOMparoIei JTH3e

1.17

[PUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUs (PU3NIECKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU JIsi  oOecriedeHuss OE30MacHOCTH TMpH  OOpalleHuH ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

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

1.18

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

HMCTOYHHUKOB

1.19

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

KOHCIIEKTHPOBAHMsI TeKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM




3HAKOBOMW CUCTEMBI B IPYTYIO

1.20

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

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB

1.21

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

pazpemats KOHGIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon Kona
IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pa3aena 3JIeMEHTAa
®U3UKA U EE POJIb B IIOSHAHNU OKPYKAIOIIET'O MUPA
®dusznka — Hayka O Tmpupoje. SBiIeHUs NPUPOJIBIL.
1.1 du3nyeckue  ABJIEHHWA: MEXaHHMYECKHE, TEIUIOBBIC,
3JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Ouznyeckue BenuyuHbL. M3Mepenwne  uzmueckux
1.2 BenuunH.  @usnyeckue  npubopsl.  IlorpemHocts
n3MepeHuil. MexxayHapoHas CUcTeMa €IMHMI]
EctecTBeHHOHay4YHBI METOJ TMO3HAHUS: HaONIOICHUE,
) 13 MOCTAaHOBKAa HAy4YHOTO BONPOCA, BBIJIBMKEHUE THUIOTE3,
' SKCTIIEPUMEHT 110 IIPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0JII01a€MOTO SBJICHUS
14 Onucanvie pU3NIECKUX SBICHHUHA C TOMOIIBIO MOJIEIICH
[IpakTuueckue padbOTHI:
N3MepeHne paccTosTHUMN.
15 W3mepenne 00bEMa JKUAKOCTH U TBEPOTO TeNa.
' Ornpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenue temrnepaTypsl P MOMOIIN KUJKOCTHOTO
TEPMOMETPA U JATUHKA TEMIIEPATYPhI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNMU BEILIECTBA
CrpoeHue BemecTBa: aTOMBI M MOJIGKYJIBI, UX
2.1 pa3Mepbl. ONbIThI, J0KA3bIBAIOLINE JAUCKPETHOE CTPOEHUE
BEIICCTBA
2 JBwxkenue yactuil BemectBa. CBS3b  CKOPOCTH
2.2 JBWKEHUS  4YacTUll C Temmeparypoil. bBpoyHoBckoe
nBmkeHue, nuddysus
)3 B3anmopeiicTBre yacTHIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAaHHUC




ArperaTHHe COCTOsIHM BCIICCTBA: CTPOCHUC Ia30B,

KUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell.

2.4 B3anmocCBsI3p  MeXIQy CBOWCTBAMHM BEIIECTB B PA3HBIX
arperaTHhIX COCTOSHUSIX M HUX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[TpakTrueckue paboTHI:
Onenka [guameTpa aromMa METOAOM psoB  (C
UCTIONB30BaHUEM (oTorpaduii).
2.6 OnbITel 1O HAOJIOJCHHUIO TEIUIOBOTO PACHTUPECHHS

ra3os.
OnpiTel 1O OOHapy>KeHUIO  JEWCTBUS  CHII

MOJICKYJISIPDHOTO ITPUTAXKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe NBIDKCHUE. PaBHOoMepHOE u
' HEpPaBHOMEPHOE JIBUKEHHE
12 Cxopoctb. CpenHsii CKOPOCTh NMPU HEPABHOMEPHOM
' JIBUKEHUU. Pacuér myTH v BpeMEeHH JIBH>KEHUS
SABnenne mHepuuu. 3aKOH WHEpUMU. B3ammoperctBue
33 TeJ Kak NPUYMHA U3MEHEHHUS! CKOPOCTH JIBHXKEHMS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBSI3p  IJIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJ B €IMHHIIC 00BEMA BEIIECTBA
3.5 Cuila KaK XapaKTepUCTHKA B3aUMOICUCTBUS TE
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl c
' MOMOILBIO TMHAMOMETpPA
37 SIBnenue TaroreHus u cwia TsxecTd. Cuiia TSKECTH
' Ha Apyrux miuaHerax. Bec Tema. HeBecomocTs
33 Cuna Tpenusi. TpeHUE CKOJBKEHUS M TPEHHE IOKOS.
' Tpenue B npUpo/ie U TEXHUKE
19 Clio’)keHHe CWJI, HAlpaBJICHHBIX MO OJHOW MPAMOI.
' PaBHOelicTBYIOIIASA CHIT
310 [IpakTuueckue paboTHI:

OHpCI{CHCHI/IC CKOPOCTH  PAaBHOMCPHOI'O  IBHWIXCHUA




(mapuka B JKUAKOCTH, MOJAETH  DIIEKTPUYECKOTO
aBToMoOmWIg u Tak pganee). OmpeneneHue cpenHein
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka 1o
HAKJIOHHON miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, J€MOHCTPHPYIOLIUE
3aBUCUMOCTh PACTsDKEHUs (nedopmaryu) Npy>KUHBl OT
NPUJIOKEHHON  CWiibl. OmNbITB, JEMOHCTPUPYIOIIHE
3aBHCUMOCTB CHJIbI TPEHUS CKOJBKEHHs OT Beca Tena U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

duzndeckue SIBICHUSI B npupoac: NMpuMepbl IBUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMH B KMBOW M HEKMBOM IPUPOIE,
JIeUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnyeckue ycTpoHcTBa: AMHAMOMETP, HOIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEH 1 T'A30B
41 Hasnenne TBEpAoro tena. CrocoObl yMEHbUICHHUS H
' YBEJIMYEHUS 1aBJICHUS
42 JlaBiieHue raza. 3aBHCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenauya naBieHus TBEPABIMHU TEJIaMU, KHUJIKOCTAMU U
' razamu. 3akoH [lackans. [ITneBMaTH4ecke MalImHbI
3aBUCUMOCTh  JIaBJIECHUS KMJKOCTU OT TJIyOMHBI.
4.4 IMunpocratuueckuii mapagokc. CooOIIArIMUEcs: COCY/IbI.
['uapaBnnyeckne MeXaHu3Mbl
AtMmocdepa 3emin u atMocepHoe aasieHue. [puanHsl
45 CYLIECTBOBaHMs BO3AYHIHON 00010uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTABICHUS OT
BBICOTHI HaJl YPOBHEM MOpPs
46 N3mepenue atmocdepHoro nasieHus. IlpuGopsr s
' U3MEpeHus: aTMOC(EepHOro aBICHUS
JleficTBue KMAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apXxuMemoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. BozayxomnnaBanue
4.9 [IpakTuueckue padboOTHI:




HccnepoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0b€Ma TOrpyXEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKHBAIOMIEH CHIIBI, JIEUCTBYIOIICH
Ha TeJI0 B JKUAKOCTH, OT Maccel Tena. OnbIThI,
JEMOHCTPHUPYIOIIUE  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CHJIBI, JEHUCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJIa U OT IUIOTHOCTHU
JKUAJIKOCTH. KonctpyupoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHE  JIOJAKM U  ompeneieHue  eé

IpPy30N0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B TMPUPOJE:  BIMSHUE
aTMoc(epHOro JaBieHUs Ha dKUBOM OpraHU3M, IJIaBaHUE

pbIO

4.11

TexHuueckue yCTPOHCTBA: COOOILIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' U

5.1 Mexanudeckas pabora
52 Mexannyeckasg MOIIHOCTE
53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas
' mockocTh. [IpaBuiio paBHOBeCHS phluara
54 [IpumeHnenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmoroe  mpaBwio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOTO JEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanpHas SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [TonmHast MexaHW4ecKas HHEPrus. 3aKOH W3MEHEHUS H
' COXpaHEHUS MEXaHUYECKOU dHepPTUn
59 [TpakTrdeckue paboOTHI:

Onpenenenne  paboTbl  CHJIbl  TPEHUS  IpuU




PaBHOMEpPHOM  JIBWKEHUM Tejla [0 TOPU30HTAIbHOU
noBepxHocTu. MccienoBanue yciuoBUM paBHOBECHUS pblyara.
N3mepenne KIIJ[ naknonHo# mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHHYECKOU OHCPIun

dusznueckue sBJICHUI B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HETOJIBUKHBIA OJIOKM, HAKJIIOHHAs IJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTpOEHMsI BemecTBa. Macca u  pa3Mepsl
. Mosiekysl.  OmbITbI, TNOATBEP)KIAIOIINE  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
6.2 COCTOsIHMI BemiecTBa. Kpucrammmueckue u aMopgHBbIC
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 HAa OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETUYECKOMN
TEOPUHU
6.4 CmauuBaHME M KallWJUISIPHBIE SIBIICHUSA
6.5 TemoBoe paciiupeHue u cxxatue
66 Temnepatypa. CBsi3b TeMmMmepaTrypbl €O CKOpPOCTBHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprust. Cioco0bl U3MEHEHHsI BHYTPEHHEN
' SHEPruM: TEIJIONEepeaaya U COBEPIIEHUE padOThI
63 Bunpl Temonepenaun: TEmIONPOBOJHOCTh, KOHBEKIIMS,
. U3JIy4eHUe




KomnuectBo  TemioThl.  YaeiapHass — TEIIOEMKOCTH

6.9
BELIECTBA
TermooOMeH W TemioBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHne 1 OTBEpAEBaHNE KPUCTAININYECKUX BEIECTB.
' VY aenpHas TEIIIOTA MJIaBICHUS
[TapoobOpa3zoBanue w  KoHAeHcamms. VcmapeHue.
610 Kunenue. VYnapenbHas  Ttemiora  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TE€MIEpaTypbl KMIIEHUS OT aTMOC(HEPHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0Ta CrOPAaHUs
[Ipunnuner  paboTel  TermnoBbiXx — aBuratene  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensaoBble ABUTaTeNd U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHMs M NPEBPAILECHUS YHEPTUH B TEIUIOBBIX
6.16
mpoueccax
[TpakTudeckue paboTHI:
OnpiTel 10 OOHApY)XEHHIO  JCHCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSKCHHUS.
OnbITEl M0 BBIPAIMBAHUIO KPUCTAJIJIOB MOBAapEeHHON
COJIM UJIM caxapa.
OnbiTel 10 HAOMIOJEHUIO TEIUIOBOTO PAaCIIUPEHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEIL.
6.17 Onpenenenue 1aBiaeHus Bo3AyXa B OalsloOHe IIIPULIA.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTL HOABJICHUA
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUSI.

[IpoBepka rumnore3sl JUHEHHOW 3aBUCUMOCTU JIJIMHBI
CTONOMKAa KUAKOCTH B TEPMOMETPHUECKOH TpyOke Ot
TEMIIEPATYPHI.

Habntonienue n3MeHeHus BHyTpEHHEH SHEpruu Tena B
pe3yJbTaTe Terionepeaadn 1 paboThl BHEITHUX CHIL.

HccnenoBanue SBJICHUS TEII00OMEHA pu




CMEILIMBAaHUU XOJIOHOW U TOPsTYEH BOJIBI.

HWIAHIPOM.

Hccnenosanue mpouecca uCIIapCHuA.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTBI, IIOJYYCHHOI'O

BOI[Oﬁ npu TEIUIOOOMEHE ¢ HarpeTbiM MCTAJINIMYCCKUM

Onpenenenne yaeabHONU TEIIOEMKOCTH BEIIECTBA.

Onpe;[eneHHe OTHOCHUTEIBbHOMN BIAXKHOCTH BO3yXa.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbJA.

dusuyeckue SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HATSOKCHUC W KAllWJUIAPHBIC SBJICHUA B IIPHUPOIAC,

6.18 KpUCTaJIJIbl B IpUpoJie, u3nydeHue CoiHia, 3aMep3aHue

WHes, CHeTa.

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

TexHuueckue  ycTpoilcTBa:  KamWuIsipbl, TNPUMEPHI

UCIIOJIb30BAaHUsl KPUCTAIIOB, JKUJIKOCTHBI TEPMOMETD,

6.19 JATYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMAa OTOIICHUS

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUA.

JIOMOB, THTPOMETpBI, TCHUXPOMETp, IMapoBas TypOHHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUECKUX 3apsI0B

B3aHMOHeﬁCTBHe 3apsKCHHBIX — TCII.

3akon Kynona

7.2 (BaBI/ICI/IMOCTB CHIIBI B3aMOACHCTBUS 3aPSAKCHHBIX TCII OT

BEJIMYMHBI 3aPs/I0B U PACCTOSTHUSI MEXTy TEJIaMH)

DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTrO

7.3 nosnist. [IpuHIMI cynmeprno3unuy SIEKTPUUECKUX MoJei

(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsoB. OJIeMEHTapHbII
7.4 anekTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBogHukM 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
DNeKTpuyeckuid  TOK.  YCJIOBHUS  CYIECTBOBaHUS

7.6

SJICKTPHUYECKOI'O TOKaA. M CTOYHHKY OCTOSIHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TertoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX U razax
o Onexktpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBnenue MIPOBOJIHUKA. VY nensHOE
' COMPOTHUBJICHUE BEIIECTBA
7.10 3axon OMa Ui ydacTKa Lenu
[locnenoBarenpHOE W HapajUleIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
Pabora W MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DJeKTpUyYecKrue Ienu W MOTPEOUTENH SIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTKkoe 3ambikaHue
[TocrossnHble MarHuThl. B3ammopencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mTojie 3eMIM U €ro
' 3HAUYEHME VIS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MaruutHoe 1oJie AIEKTPUYECKOTo TOKa.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBUe MarHUTHOTO MOJS HAa MNPOBOAHUK C TOKOM.
717 DNEeKTpOABUTATENb MMOCTOSTHHOTO TOKa. Mcmonab3oBanue
. AJIEKTPOJIBUraTeeil B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Oneitel  @apanes.  SIBiaeHHE  3JIEKTPOMArHUTHOU
7.18
nHaykuuu. [pasumno Jlenna
DJIEKTPOreHeparTop. Crioco6b1 MOJTYy4YEeHUS
7.19 JJIEKTPUYECKOM  DHEPIuM. DIEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue padbOThI:
7.20 OnbITH 110 HAOTIONCHUIO DJICKTPU3AIUN TEJT WHIYKIIHEH

" 1IpH COIIPUKOCHOBCHHUU.




UccnenoBanue nAEMCTBHS SJIEKTPUYECKOrO IO Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka palbOTHl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHUE CUIIBI TOKA.

N3mepenue u peryaupoBaHue HAIPSHKCHUS.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO Yepe3
pPE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh
AJEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA IONIEPEYHOI0 CEUEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW — TPHU
MOCJIEIOBATEIbHOM ~ COCAUHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajlIeIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UucCTop.
OnpeneneHne  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO Yepe3 JIAMIIOYKY, OT HaINpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUSA IOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MIPHU
UX o0benMHEHHMM W pazaeneHun. lcciemoBanwue
JNEUCTBHUS 3JIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUsd TOKa B Karymke. M3ydeHue

JIEUCTBUST MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHHe paboThI
JJIEKTPOABUIaTEIIA. H3smepenue KILJ
ANIEKTPOJIBUraTeNIbHOM  ycTaHOBKM.  OmNBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTPOMaFHHTHOfI HWHAYKIWHA:

HCCIICIOBAHNE HW3MEHEHUM 3Ha4YeHUs u HallpaBJICHU S




HHAYKIOUMOHHOI'O TOKa

Oduzuyeckne SBICHUS B MPUPOJIE: DIEKTPUUECKUE
ABIICHUS B  aTMocdepe, OJICKTPUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJie 3eMId, apeid MOooCcoB,
POJIb MAarHUTHOTO TOJIS JJISl )KU3HHU Ha 3emJie, MOJIspHOoe

CHAHUC

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

ANIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeNbHbBIE

722 ANEKTPONPUOOPHI (mpumeps), ANEKTPUUECKUE
MPEAOXPAHUTENIH, DJIEKTPOMArHUT, AJIEKTPOJBUraTEIh
MIOCTOSIHHOTO TOKA, T€HEPATOp MOCTOSHHOTO TOKa
9 KJIACC
Kon
pasznen Kop anementa [IpoBepsieMble 371€EMEHTBI COAEPKAHMS
a
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanudeckoe JABW)KEHME. MarepuanpHas —TOYKA.
' Cucrema otcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE
HepasHomepHoe IIPSMOJIMHEMHOE JBHKCHUE.
8.4 CpenHsis W MTHOBEHHass  CKOPOCTh  Tella  IpH
8 HEPABHOMEPHOM JBH)KEHUU
o5 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
' JIBUJKECHHE
8.6 Cso0Ooanoe magerue. OnslTel [anuies
PaBHOMepHOE nBHXKEHUE MO OKpYKHOCTHU. [lepuon u
8.7 yactota oOpamienus. JluHeliHass M yryioBask CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 [TepssIii 3akoH HeroTOHA




8.9

Bropoti 3akon Herotona

8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIIMTT Cynepro3UIIUU CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CWIa TPEHUS CKOJBXEHUS, CHIa
' TPEHUS TIOKOS, APYTHUE BUIBI TPCHUS
% 14 Cunma TsDKECTH M 3aKOH BCEMHPHOTO TSATOTCHHUS.
' YckopeHnue cBOOOIHOTO MaieHUs
215 Jewxenne  tuaner  Bokpyr  Comnma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecoMocTh U neperpysku
2 16 PaBHOBecue  marepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIUIEHHON OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. I3menenune ummnynbca. IMnynbe cuiibt
8.19 3aKOH COXpaHEeHMsI UMITyJIbca
8.20 PeakTtuBHOE IBHKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
82 PabGora cun Tsxectn, ymnpyroctd, TpeHusa. CBs3b
' SHEPTUu 1 paboThI
823 [loTenuumanbHass »HEprus Tena, MOJHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMJITN
8.24 [ToreHmmanpHas SHEPrUs CHKATOM MPYKUHBI
Kunernyeckas sueprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON IHEPIUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeiHel CKOPOCTU CKOIBKEHHsI Opycka
WM JABWKEHUS MIapHKa [0 HAKJIOHHOM TUIOCKOCTH.
297 Omnpenenenre yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM

JIBUKEHUH I10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BpPEMEHHM IIPU
PaBHOYCKOPEHHOM JBIKEHUH 0e3 HayaJlbHOW CKOPOCTH.

IIpoBepka THIIOTE3bl: €CJIM INPU PABHOYCKOPEHHOM




JBIKCHUN 0€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIKE
IPOMEXKYTKH BPEMEHU OJJMHAKOBBEI.

HccnenoBanre 3aBUCMOCTH CHJIbI TPEHUST CKOJIBKEHHS
OT CWJIBl HOpMallbHOTO JaBieHus. OmnpeneneHue
kod(dduimenta TpeHUs CcKodbxkeHusa. OmnpenencHue
KECTKOCTH TMpyXHHbL. OnpeneneHue padOThl CHIIBI
TpeHUsd IIpU pPAaBHOMEPHOM [IBIDKEHHMM Tela IO
TOPU30HTANBHONM MOBepxHOCTU. OmpeneneHue padboThl
CUIBl  yOpyrocTd  mpu  noabéMe  rpysa ¢
UCTIOJIb30BAHUEM  HETMOJBIKHOTO W TOJBHIKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: NMpujirBbl U OTJIMBBI,

8.28 nBkeHrue TuiaHeT COJHEYHOM CHUCTEMBbI, PEAKTUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
899 TexHuueckue  yYCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEeThI

MEXAHUYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarensHoe JBHXXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

>l KoJIeOaHUH: TIEpHOJI, YacTOTa, AMIUIUTY 1A
97 Maremarnueckuit u IIPYKUHHBIN MAasITHUKU.
. [IpeBparenue sHepruu Npu KoueOaTeIbHOM IBUKEHUU
93 3aryxawomue KosneOaHusi. BbIHyXJeHHbIE KoJIeOaHMUs.
' Pe3onanc
Mexanudeckue BoiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononsHele M monepeuHsle BOJIHBL. [[nMHA BOJHBI U
' CKOpPOCTb €€ pacIpOoCTpaHEHUs. MeXaHN4eCKUE BOJIHbI
B TBEPJIOM TeJIe, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 HNHuppa3Byk u ynbTpasByk
[TpakTuueckue paboThI:
9.7 Omnpenenenre YacToTbl M MepHoAa  KoJjeOaHHi

MaATEMATHUYCCKOI'O MassiTHHUKA.

OHpCI[eJ'IeHI/IC JaCTOTbI )4 rnepuoaa KoJIeOaHMt




MPYXUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH  IepHoja  KoJeOaHui
MOJBEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IepHoja  KojeOaHui
MPY>KUHHOTO MAasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHuit rpysa,
MO/IBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3Mepenue yckopeHusi CBOOOIHOTO Ma/ieHus

dusuueckue SIBICHUS B MPUPOJE: BOCIPHUSTHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI,
IyHaMH, 5XO
9.9 TexHuueckue yCTpPOMCTBA: 3XOJOT, HCHOJb30BAHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DIEeKTPOMArHUTHOE Mojie. DIEKTPOMArHUTHbIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas mpupoaa cBeta. CKOpPOCTh CBeTa.
' BosiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
dwusuveckue SBICHUS B TNPUPOJE: OHOIOTHYUECKOE
10.5 JIEHICTBHE BHUJIUMOTO, yJIbTPapuOIETOBOIO "
PEHTI€HOBCKOTO U3JTyYEHUI
10.6 TexHuueckue YCTpOMCTBA: WCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. IcTouHMKH cBETa
11.2 [IpamonuHeitHOE pacIpOCTpaHEHUE CBETA
11 113 Otpaxxenue ceta. I1nockoe 3epkano. 3akOH OTPAKEHUS
' CBETa
114 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHMSI CBETA.

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop tyyei B JIMH3E

11.6

OnTuueckas cucreMa (oroamnmnapaTa, MHKpPOCKONa M

TCIICCKOIIa

I'ma3 kak onruyeckas cucreMa. bnusopykocTs u

11.7
JTAIbHO30PKOCTh
118 Paznoxenune 6enmoro ceeta B criektp. OnbiTel HptoTOHA.
' CrnoeHue crieKTpaibHbIX LIBETOB. Jlucnepcust ceera
[TpakTuyeckne paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIJla  OTpask€HUs
CBETOBOI'O JIy4a OT yIJla Ia/JICHNUS.
N3ydyeHne xapakTepuCTUK U300pa’KeHUs MperMeTa B
IUIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH YIJIa  IIPEJIOMIICHUS
CBETOBOI'O Jy4ya OT yrja MaJieHus Ha TPaHHIEe «BO3AYX —
11.9 CTEKJIO».
[Torydyenne n300pakeHU ¢ MOMONIbIO COOMparoIen
JINH3BI.
Omnpenenenne GOKYCHOTO PAaCCTOSHHS U ONTHYECKOM
CHJIBI COOMpAIOIIEH JINH3HI.
OMBITHI IO Pa3I0KEHUIO OETIOT0 CBETA B CHEKTP.
OnbITEl MO BOCHPHATHIO LIBETa MPEIMETOB IMPU HX
HaOJII0IEHUH Yepe3 [BETOBbIE (DUIBTPHI
dusnueckue sABIEHUs B npupoze: 3arMeHus CoaHua u
11.10 JlyHbl, miBEeTA TEN, ONTHYECKHE SBJICHUS B atMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHnueckue yCTpOMCTBA: OUKH, MIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBBIE SBJIEHU A
1 Oneitel Pesepdopna u mianerapHas MoOJElb aToMma.
' Mogens aroma bopa
12 129 Hcnyckanue M IOIVIOLIEHME CBETa aToMOM. KBaHTHI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
12.4

Crpoenune aromHoro szapa. HyxionHas Mopens




aToMHOTO siapa. M30Tomsl

PannoaktuBHble mpeBpaieHus. Ilepuoa momypacnana

12.5
aTOMHBIX S7EP
126 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAI0BOrO U
' MacCOBOT'O YHUCEII
12.7 DHeprusi CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
123 Peaknuu cunrtesa u nenenus suaep. ICTOUHUKN SHEPTUU
' CounHua u 3BE31
129 Snepnas osHepreruka. JlelicTBUE  paJMOaKTUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHNU3MBbI
[TpakTuueckue paboOThI:
HaGnroneHue CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
W3JIy4YEHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YACTHILIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paaroakTuBHOTO GhoHa
dusnyeckue SABICHHWS B IPUPOAE: ECTECTBEHHBIN
paZvoaKTUBHBII ¢on, KOCMHUYECKHE Jy4H,
12.11 paaOaKTUBHOE W3Iy4YeHUE TMPUPOIAHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIyYCHUH Ha OPraHu3M
YeJI0BeKa
112 TexHuuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHJVBUyaJIbHBIA JO3UMETP, KaMmepa Buinbcona




IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NMpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonnmanue ponu  (GU3MKM B HAy4YHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3U
U TO3HAaBa€MOCTH SIBICHUN MPUPOJBI, O POJU SKCIEPUMEHTA B
¢usuke, o cucreMooOpasyroomeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOrud, 00 HBOJIOLUU
¢u3nUecKux 3HAHUH W UX POJM B LIEJIOCTHOH €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, O BKJIAJE€ POCCHUICKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAaX MaTepuH (BEIIECTBO W TMOJE), O ABMKCHUH KakK
crocobe cyIiecTBOBaHUsI MaTepUn, 00 aTOMHO-MOJIEKYJISIPHOU Teopuu
CTPOCHHUSI BEUIECTBA, O (PU3UUECKON CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHUYECKHNX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMSI 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SBJICHHUE;
YMEHHE PACIO3HaBATh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKPYXKalOLIEM MHpe, BBIIEIAS UX CYILIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenne ocHOBaMM MOHSTHMHOIO amnmapata ¥ CHMBOJIHYECKOTO
s3bIKa (PM3UKHU W UCTIONB30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBIICHUS H

IMpONHECCChI, UCIIOJIb3YA (I)YH,Z[aMeHTaHBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘-ICCKI/IC SIBJICHHA,

WCTIONB3YS (PU3UIECKUE BETUIMHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOoIeHns paBuil 0e30MacHOro TpyJa: HaOMoJeHne (U3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OTIbITA U 3aMHUCHIBATh €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHYUH:
YMEHHE TIUIAaHUPOBATh HM3MEPEHUs,, CaMOCTOATENBHO COOMpaTh
JKCIEPUMEHTAJIbHYI0O YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIATH
3HAYECHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYyYEHHBIE DPE3YJbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHU;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEIOBAaHUM;
CaMOCTOSITEJIbHO  COOMpPATh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  HWHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpadMKOB, yUUTBIBATh IOTPELIHOCTH, J€JaTh BHIBO/bI IO PE3yJbTaTaM

HUCCICIOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pu3MuyecKkux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOAEIU CTPOCHHS
ra3oB, JKUJIKOCTEH M TBEPABIX TeJI, IUIAHETapHas MOJEIb AaToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO f1pa) U yMEHHE NPUMEHATbh UX AJIs

0OBsCHEHHS (1)H31/I‘ICCKI/IX MpoueccoB

YMmeHue oOBACHATH (pU3MUECKHe MPOLECChl W CBOWCTBA Tel, B TOM
qyuciae W B KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATh IPUUNHHO-CIICACTBCHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PH3UUECKUX

SIBJICHUH, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJCIIH

YMeHue pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBsI3bIBaKOIIME  (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3ajaydu,
BBISIBJISATh  HEJIOCTAIOIIME JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYIIBI,
HEOoOXOUMBIC TSl €€ pEelICHHsI, UCIIOJIb30BaTh CIPABOYHBIC JaHHBIC,
MIPOBOJIUTHh PACYETHl M OICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE OMPEIESITh Pa3MEPHOCTh

(bu3nYeCcKOil BeINYNHBI, TOTYYEHHON PU PEILIEHUH 3adaun

YMeHue xapakTepu3oBaTh NPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO0 MX OMUCAHUIO, UCIIONB3YS 3HAHUS O

CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SBJICHUH WU HeO6XO,Z[I/IMBIe (1)1431/1%01(1/16




3aKOHOMECPHOCTHU

10

YMeHue UuCHonb30BaTh 3HaHUS O (U3MYECKUX SBJICHUSAX B
MOBCETHEBHON M3HM s oOecrieuyeHHss ©O€30MacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJIEHUS B OKpY’Kalolled cpezae; MOHUMaHHE
HEOOXOJUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (U3MKU U TEXHOJIOTUH

AJIg palfuOHAaJIBHOT'O IPUPOAOITIOJIB30BaAHUA

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJEP)KaHMUSI C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJIb30BaTh  IIPH
BBITMIOJIHEHUH YYEOHBIX 33/JaHUIl HAYYHO-TIONMYJIIPHYIO JTUTEPaTypy
(bu3MYECKOTO CO/AepIKaHUs, CIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BBIMH  HaBBIKAMU  IpeoOpa3oBaHUs
nHpOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3llaBaTb COOCTBEHHbIC NHMCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

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




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe JBWkeHHe. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENHLHOCTD JABHKXCHUA

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. CpenHsis ckopocTh. Dopmyna Juis

1.2 BBIUMCIIEHUS cpeiHeil cKopocTH: Vv = S/t
PaBHOMEpHOE NpPSIMOIMHENHOE IBIKEHHE. 3aBUCUMOCTb KOOPJMHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 xX(7)=x, +ut
I'padukn 3aBUCHMOCTH OT BpPEMEHH ISl TNPOCKIMH CKOPOCTH, HPOEKIUH
NepeMelIeHus, MYTH, KOOPAWHATHl TIPH PABHOMEPHOM IPSIMOJUHEHHOM
JBIKCHUU
3aBUCHMOCTh KOODPJHMHATHI Telda OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOTO
NPSIMOJMHEIHOTO ABHKCHUS:
2
Sy(f)=vo, *f+ay* ;
2
@opmynbl Ui TPOEKUUH IMEPEMENICHUS, MPOCKIUU CKOPOCTH M HPOCKLUH
YCKOpEHHs IIPH PAaBHOYCKOPEHHOM NPSIMOJINHEHHOM JIBU)KEHHH:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'padukn 3aBUCHMOCTH OT BpEMEHH JUIsi MPOCKIMU YCKOPEHHS, MPOCKIUU
CKOPOCTH, TIPOEKIMHM MEPEeMELICHUs,, KOOPAMHATHl MHpPU PAaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JBHKCHUH
CBoOoanoe maneHue. GopMyIibl, OMMCHIBAIONINE CBOOOIHOE IAJICHUE Tela I10
1.5

BCpPTUKAIU (Z[BI/DKGHI/IG TCJIa BHHU3 HWJIM BBEPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emnu). I'paduku 3aBUCMMOCTH OT BpeMEHHM ISl MNPOEKIUHU YCKOPEHMs,




MPOEKIIMU CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJ€HUU Teja Io

BCpPTUKAJIN

CkopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyxHocTu. HampasieHnue
CKOPOCTH.
dopmyna Ans BBIYHMCICHUS CKOPOCTH uepe3 Paauyc OKPYKHOCTH WM TEPUOJ
oOparnieHus:

2MR

T

LenTpocTpeMuTtenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra ist BBIYUCICHUST YCKOPEHHUS:

1.6
2
L L
% R
dopmyia, CBSI3bIBaIOIIas IEPUO U YACTOTY OOpaIeHHUS:
V= .
'
Macca. ITnotHocTs BemecTBa. @opmyJia 711 BBIYUCICHHS TIIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, JEHCTBYIOIIEH Ha
TEJNO
Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1=_Fi—}2

1.12

TpeHHe IMOKOA U TPCHUC CKOJILKCHUSA. dDOpMyna JJI1 BBIYUCIICHHUA MOJAYJISI CHJIbL

TPCHUA CKOJIbKCHUA:




1.13

Hedopmarus tema. Ynpyrue u Heymnpyrue aedopmamuu. 3aKoH YIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
'L
Cuna TsxecTd. Y CKOpeHue CBOOOIHOTO MaeHHS.
dopmyna 17 BEIYUCICHUS CUIIBI TSDKECTH BOM3H MOBepxHOCTH 3emiu: F = mg.
JBuxenue rmanet Bokpyr Connua. [lepas kocMuueckasi CKOpPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BeIUYrHa.
p=mi

Nmnynbe cucteMsl Tei. M3menenne ummynbca. UMmysibe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTCMBI TCJI:
D=0, +im, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexannueckast pabora. @opmyna sl BEBIYUCICHUS PAaOOTHI CHIIBIL:

A=Fscosct

Mexanndeckast MOIITHOCTB:

1.18

Kunetnueckas u NOTCHIMAJIbHAs SHCPIUs. cI)OpMy.]'Ia JJIA BBIYUCJICHUA

KUHETUYECKON IHEPTHMU:

2
mu
B

TGOPGMa 0 KHHETHUYECKOMH OHCPI'UH. d)opMyna JIISI BBIYMCIICHUS TTOTEHITUAILHOM




OHEPIUU TCjia, MOAHATOIO

Hag 3eMIISit:

E _ =meh
F o

Mexanudeckas SHCPTUA:

E=E;+E p
119 3aKOH COXpaHEHHsI MEXaHU4eCKOH sHepruu. @opmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CUJI TpEHU: E = const.
[IpeBpalieHue MEXaHUYECKOM SHEPTUU MTPU HAJTMYUU CHIIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. MomenT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABXKHBINA 0110ku. KIT/] mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHune TBEPIOTO TENa.
@®opMmyna 17151 BBIYUCICHUS 1aBJIEHUsI TBEPIOTO Tena:
_F
pP= 5
. JaBnenue raza. ATMochepHOe TaBlIeHUE.
' I'mapocratuyeckoe JaBiieHUE BHYTPH KUJIKOCTH.
®opMyna 17151 BBIYMCIICHUS IaBJICHUS BHYTPH KUIAKOCTH:
P=pgh+ P,
1.22 3akoH [Tackans. ['mapaBnuueckuit mpece
3akoH Apxumena. dopmyna A ONPEACNICHUs] BBITAIKUBAIOMIEH CHIIBL,
JEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

F_:'-_I:ﬁ. =ng

Vcaosue nnapanus tena. [lnapanue CYZ0B U BO3AYyXOILTaBaAHUEC




1.24

Mexanndeckue KojeOaHus. AMIUIMTYyZa, TEPUOJ W 4YacToTa KojeOaHMid.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMatuueckuii ¥ IpyKUHHBIM MasATHUKU. [IpeBpaiienue oSHeprum Imnpu

KOJIe0aTEeIbHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyk/1eHHbIe KoeOanus. PezoHanc

1.27

MexanndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC " TIOIICPCUYHBIC BOJIHBI. HJ’II/IHa BOJIHbI U

CKOPOCTH pacCIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha T'paHHULIC

nByX cpen. MH(dpa3Byk u yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MepeHne cpenHel IUIOTHOCTU BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHUsS; pabOThl CHIIBI TPEHMS, CHUJIbI
YOPYTOCTH; CpelHeH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs1 Opycka NpH JABWKEHHM [0 HAKJIOHHOM IJIOCKOCTH; YacTOThl M
nepuoga KoieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoaa
KosieOaHU NPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO0 Ha pbIYar;
paboThl CHJIBI YIPYTrOoCTH TPH MOABEME TPy3a C IMOMOIIBIO HETMOABH)KHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOILIBIO OJBHKHOTO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CUJIBI OT 00BbEMa MOrpyKEHHOM
YacTH Tela U OT IUNIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO AABJIEHUS U OT
polia MOBEPXHOCTH; CHJIBI YHPYTrOCTH, BO3HMKAIOLIEH B MpPYXHHE, OT CTEHNEHH
negopManuy Npy>KUHBL; YCKOpEHUs] Opycka OT yria HakjoOHa HampaBIIIoLICH;
nepuoja (4acToThl) KoseOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEpHoaa
KosieOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IEpuoJia KoJIeOaHU HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHSI phlyara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TPUMEPbl JABWKEHHS C pa3IUYHBIMU
CKOPOCTSIMM B KUBOW U HEKUBOU NPUPOJIE, AEUCTBUE CUIIBI TPEHUSI B IPUPOJE U

TCXHUKEC, MNPHUIHNBBI W OTJIHMBBI, ABHXXCHHUC IIJIAHCT ComHeynon CHUCTCMBI,




PEAKTUBHOC JABUKCHHUC XXUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIUAHNC
aTMOC(I)epHOFO JaBIICHUS Ha >KUBOMU OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, IyHaMH, 5X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHWKU IIOJOKCHHA, PACCTOAHUA U
YCKOpCHUSA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pbiyar, MNOJBIKHBIA U

HCHOIIBI/I)KHI)If/i 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IHPOCTHBIC MCXAaHU3MbI B 6I)ITy,

t1 cooOmIaImecs: cocybl, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAaHUE YJIBTPA3BYKA B OBITY U TEXHUKE
2 TEIIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
2.1 BelecTBa. Mojienu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannuueckue 1 amopgHsbie Tena
57 JlBmkeHne dvactul BemecTtBa. CBA3b CKOPOCTH  JBMJKEHUS 4YacTUL[ C
. Temrneparypoil. bpoynoBckoe nsmxenue, nuddysus
23 CMaunBaHUE U KaWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxatue
2.5 TerioBoe paBHOBECHE
26 Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHocoObl M3MEHEHHS
' BHYTpPEHHEHN 3HEPTUU
2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTD, KOHBEKLUS, U3ITyYCHHUE
Harpesanne wu oxnaxaenue Ten. KoamdectBo — TemnoTel. Y aenbHas
TEILUIOEMKOCTb:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHWs 3HEPrMM B TEIIOBBIX IpoOIeccax. YpPaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
Hcnapenne u konaeHcanus. V3MeHeHHWE BHYTPEHHEH HSHEPrHHM B IIpoliecce
510 UCIapeHns W KoHAeHcaunmu. KuneHue SKHAKOCTH. YenbHas TeIuloTa
' napoo6OpazoBanus: L = O/m
2.11 BrnaxxHocTs BO31yxa




2.12

[InaBnenne wu Kpucraiumsauus. VI3MeHeHHe BHYTPEHHEHW OHEpPIUM IIpH

IUIABJICHUHU U KpUCTAJIJIM3alllH. Y,I[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

,_9

P
m

2.13

BryTpeHnHss dHeprus cropaHus TOILUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntume! padoTs! TermaoBbix ABurarenei. KI1J[ TermmoBoro apurarens

2.15

Ipaxmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIWYECTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Maccepl, B KOTOPYIO OIyII€H HAarpeTblii IWIMHAP; KOJWYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThiM LWIMHIPOM, IOCJIe OMYCKaHHWs €ro B BOJY KOMHATHOMU
TEMIEPATypbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOW TEIIOTHI
wiaBjieHus Jpaa. MccnenoBaHue W3MEHEHHUsT TeMIlepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCJIOBUSX; SIBICHUS TEMJIOOOMEHa MpPU CMEIIMBAHUU XOJOTHOM M

ropsiueit BOJbI; Mpoiiecca UCHapeHust

2.16

Dusuueckue s61eHUS 8 npupoc)e: MOBCPXHOCTHOC HATSXKCHUC W KAIWJIJIAPHBIC
SABJICHUSA B IPHUPOAC, KPUCTAJUIbBI B IPHUPOAC, U3IIYUCHHUC COJ'IHHa, 3aME€p3aHuc

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHeTa

2.17

Texnuueckue ycmpoticmea: KalWUISpbl, IPUMEPbl UCIIOIb30BAaHUS KPUCTAILIOB,
AKHMJIKOCTHBIM TEpPMOMETp, JaTYMK TEMIIEpPaTyphl, TEPMOC, CHCTEMA OTOILUIEHUS
JIOMOB, TUIPOMETpBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENb BHYTPEHHETO

CTOpaHHUSI

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

DnekTpuzanus Tei. JIBa Buaa 3JIeKTPUYECKUX 3apsI0B

3.2

Bzaumoneiictue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXpPAHCHUA JJICKTPHUUICCKOI'O 3apsaa

3.4

QHGKTpI/ILIeCKOC IIOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYNEPHO3UILMH IEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOro IOJIsi Ha

QJICKTPHUYCCKUC 3apPAIbI. HpOBO,Z[HI/IKI/I U JUSJICKTPUKHU




[TocTosAHHBIN 3J€KTpUYECKHl TOK. JleicTBUS 3neKTprudyeckoro Toka. Cuiia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4q
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE MIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 11 ydacTka aekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:
e TT_—TT T. p_
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUSL:
R
U=U;:;I=1+1:R=—.
] - I 2
CwMmeriaHnHbIe COCTMHEHHS TIPOBOTHUKOB
3.10 Pabota 1 MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>oyns — Jlenna:
3.11 2
. Q=I"-R-t
112 OneiT Dpcrena. MarHuTHoe moJjie MPSAMOro NPOBOJHUKA C TOKOM. JluHum
MarHUTHON MHIYKIIUH
113 MarauTHOE T1I0JIE TOCTOSHHOTO MAarHuTa. BzamMoaencTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue aneKTpoMarauTHON MHAyKuuu. [Ipasuno Jlenna
Ipaxmuueckue pabomul
HN3MepeHre  AIEKTPUYECKOrO0  CONMPOTUBICHHS  PE3UCTOpa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBHCHMOCTH  CHJIBI TOKA, BO3HHKAOOIETO B IPOBOJHHUKE
(pCSI/ICTopBI, HaMHO‘IKa), OT HAIIPsKCHHA Ha KOHIAX IIPOBOAHHKA, 3aBUCHUMOCTH

CONMPOTUBJICHHA OT IJIMHBI IPOBOAHHWKA, TNIOIIAAW Cro NONCpCYHOr0 CCUCHUSA U




YACJIBHOI'O COIIPOTUBJICHUA.
HpOBepKa npaBujia JIsA JJICKTPUYCCKOI'0 HAIMPSIKCHUS IIPU MMOCICIOBATCIIHBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJIia JIA CHJIBI JJCKTPHYCCKOIO TOKa IIPpHU

ImapajajicjibHOM COCINHCHHUU IIPOBOAHNKOB (pe3I/ICTOpBI u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUSA B arMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE T0JIe 3eMJIH, Apel( MmoIrocoB,
POJIb MAarHUTHOTO TIOJISL JIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: OSIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTarT,
CYETUHUK  DJICKTPUUECKOM  DHEPTrUHu,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTe/IbHbBIC AJIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUIECCKHE
MpPEeIOXPaHUTENH, DSJICKTPOMArHHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSTHHOTO TOKA
3.19 OnexkTpoMaruuTHble BOJIHBL. [IIKkana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasa mozenb cBeta. [IpsMonHeitHOe pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 JIunza. Xon nyueit B nuH3e. POKYyCHOE paccTOsHHME JUH3bI. OnThueckas cuiia
' nun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomul
W3mepenune onTUYecKO CHUIBI cOOHMpArolIeil JTMH3BI; (POKYCHOTO PaCCTOSHUS
coOuparolei JMH3bI (II0 CBOMCTBY paBEHCTBA pa3MepoOB IpeaMeTa U U300pakeHus,
326 KOT'/la IPeIMET PacIoIOKeH B ABOMHOM (oOKyce), MoKa3aTelNs IpeIoMICHUS CTEeKIIa.
' HccnenoBanne CcBOMCTBA  M300pakKeHUsS, TOJIYYEHHOTO C  ITOMOIIBIO
coOuparolel JIMH3bl; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JBYX CJIOXKEHHBIX JIHMH3;
3aBUCHMOCTH yTIJia MPEJIOMJICHHS CBETOBOIO JIy4a OT yria MaJCHHUsS HA TPAHMIIC
«BO3J1yX — CTEKJIO»
307 Qusuueckue seneHuss 6 npupoode: 3atmenuss ConHua u JlyHbl, 1BeTa Ted,
. OINITHUYECKHUE sIBIIEHUS B aTMochepe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texunuueckue ycmpoticmeéa: OYKH, TEPUCKOIN, (QoToammapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1

PagnoaktuBHOCT. Anb(da-, OeTta-, ramma-u3inydenus. Peakuun anbda-u Gera-




pacnaja

4.2 Omnertel Pe3epdopaa o paccesauro anbda-dactuil. [Imanerapras moiens atoma

4.3 CocraB aTroMHOrO0 sifjpa. M3oTomnsl

4.4 [lepuoa nonypacnajga aTOMHBIX SiAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MaCCOBOI'O YUCEN
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIM paJHMOaKTUBHBIA (oH,

4.6 KOCMHUYECKHE JIy4d, pPAJIUOAKTHBHOE W3IyUYCHHUE TMPUPOJHBIX MHUHEPAIIOB,
JEHUCTBUE PAAMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN JO3UMETp, Kamepa

BI/I.HI)COHa, AACpHad SOHEPreTuKka




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

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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