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MOACHUTEJIbHAS 3AININCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuérom (deaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUA M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueroM (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEMUHU MpenoiaBanus yueoHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3yYCHHS
bu3MKM Ha NEITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METalPEAMETHBIM pe3yJibTaTaM 00yUYEHUsI, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMsl.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpeesieHre YueOHOro MaTeprana
o rojaM o0ydeHus (Mo Kjaccam), mpejyiaraeT MpPUMEPHYI0 MOCIIEI0BaTEIbHOCTh
W3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl O YYEOHOMY IIPEIMETY.

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIs1 €CTECTBEHHOHAYYHBIX YIeOHBIX
MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3yYyaeMbIX XUMHEH, Ouosoruedt, acrpoHomued u ¢GU3UIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
MPENIOCTaBIsIeT HamOoJee SCHbIE OOpas3Ibl TMPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUSA, TO €CTh CIIOC00A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3NYECKOro 0O0pa30BaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIONIaracT OBJIAJCHHE
CICAYIOIIMMH KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL HAHHBIC KM HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYYCHHA BBIBOIOBY.

enn wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
ONpeJeNeHbl B KOHUENUMU MpernojaBaHus ydyeOHoro mnpeamera «®Du3nka» B
oOpa3oBarelbHBIX oOpranu3anusx Poccuiickoit ®eneparnuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

enun uzydyenust pu3nKu:

NpuOOpEeTeHNE HWHTEpeca W CTPEMJICHUS OOydJaromuxcsi K HaydIHOMY
M3YUYCHHIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ€ TTO3HAHUSA B (hOPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNA O PO (U3UKU JJIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TIPEACTAaBICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAILHON ESITEIbHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJTOTOBKA K
JTanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTHKEHHME 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 0OECTICYMBAETCS PEIICHUEM CISAYIOIMNX 3a/1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSACHATHh (DU3MYECKUE SBICHUS C
UCTIOJIb30BAaHUEM TTOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYEeTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKux MOJIeTIeH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIATh PUPOIHBIC SBIICHUS W BBIIOIHSITH OIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ WHMOpMaIuel PU3NIECKOro CoIepKaHus,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSX (PU3UKH, aHATTU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepaMu TPoPECCUOHATILHON JIESITENIbHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO01mee Yncno 4acoB, peKOMEHIOBAHHBIX I U3y4YeHHs (DU3UKHU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68
gacoB (2 yaca B Heaemwo), B 9 kmacce — 102 uyaca (3 waca B HEHIEI).

[Ipennaraemslii B mporpaMmMe no (U3MKe MnepedyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JETaeT BHIOOP NpU MPOBEACHUU
7abopaToOpHBIX PabOT M OMBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CucKa IKCIEPUMEHTAIBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1Mo (pU3UKE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3nKa U €€ poJib B NIO3HAHMM OKPYKAKOLIEr0 MUPA.

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

®uznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Dusznyeckue
npubopsl. [lorpenmHocTs u3Mepernii MexryHapoHasi CuCTeMa €NHHUII,

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4alOoT IPUPOLIY.
EcrecTBeHHOHAy4HBI METOJI TMO3HAHUA: HAOJIIOACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemoro sieieHus. Onucanue GU3NUEeCKUX SBJICHUM C TTIOMOIIBIO MOJIeTIei

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpUOOPHI M MPOLETypa MPIMBIX U3MEPEHU aHAJIOTOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHune 1EHbI ICTCHUS IIKAIbl U3MEPUTEIHLHOTO TTPHdOpa.

2. HM3mepeHue pacCTOSAHUM.

3. Hsmepenue oO0béMa XHIKOCTH U TBEPIOTO TEa.

4. OmnpeneneHue pa3MepoB MajbIX TEl.

5. M3Mepenue Temmneparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M

JlaTYuKa TEMIIEpaTypBbl.
6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bl: JANbHOCTH IMOJETA
apuka, MymeHHOr0 FOpU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlle BhICOTA
Iy CKa.
IlepBoHaYabHbIEC CBEACHUA 0 CTPOCHUM BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OMNbITHI,
JIOKAQ3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBRA.

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

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpucTayuIM4ecKux) Ted. B3auMOCBsI3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M WX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmrogeHne OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddysum.



3. HabGmionenune ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuameTpa aroMa METOAOM pAloB (C  MCHOJb30BaHUEM

dboTorpaduii).

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 JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHUU. Pacyer mytu u
BPEMEHHU JIBUKECHMUS.

SBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJIENCTBHE TEN Kak NPUYMHA
U3MEHEHHsI CKOPOCTM JBMXKEHUs Tel. Macca Kak Mepa HHEpPTHOCTH Tera.
[InoTHOCTH BemiecTBa. CBSI3p IUIOTHOCTA C KOJWYECTBOM MOJIEKYJN B €IMHHUIE
0o0BEMa BEIECTBA.

Cwita Kak XapakTepucTrKa B3aumMoaeucTBus Tenl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Chila TSHKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHuUs.
TpeHue CKOIbKEHNs U TPEHUE NOKOs. TpeHue B Mpupoe U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MexaHnueckoro JIBUKEHUS TeTa.
N3mepenne cKopocTy NPSMOJINHEUHOTO IBUKEHUS.
HaGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CrnoxxeHue cuJjl, HalpaBJICHHbBIX 110 OJHON MPSIMOM.

Jlabopamopnsie pabomuel u onvimol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOIO JBMKEHUs (IIapuKa B JKHUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeIHEH CKOPOCTU CKOJNBXKEHHs OpycKa WM IIapuKa I0
HAKJIOHHOU TIJIOCKOCTH.

1
2
3
4. HabnroneHne n3MEHEHUs! CKOPOCTHU MPU B3aUMOJEHCTBUU TE.
5
6.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmbITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTshKeHHUs (nedopMariym)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.
5. OmnbITHI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.
JaBjeHne TBEPAbIX TeJl, JKUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYCHUS JaBieHUs. /[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparypbl. l[lepenaua maBneHwus
TBEPJIBIMU TEJIAMH, XUJIKOCTAMU U ra3amu. 3akoH I[lackans. [lHeBMaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratnueckuit
napajokc. Coobmatomuecs cocyibl. ['unpaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

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

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.

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

Jlabopamopnsie pabomel u onvimol.

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

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

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

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH.

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

PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. lIpumeHeHMe npaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3omotoe mpaBwio» MexaHukd. KosdduuumeHnt monesHoro aeictBus (naiee —
KII/I) npocthix MexaHnu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

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

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHHH Tela

110 TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

TemoBbie siBJICHUS.

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

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

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

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

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

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

3aKOH COXPAHEHHUS U TPEBPAICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

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

Habmonenne nuddysun.

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

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

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

HaOnroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

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

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

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

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. /[Ba poma aneKTpuyecKux 3apsiaoB. B3anmmoneinicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

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



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

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

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

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

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

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

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUIECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH U JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO TOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTprUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH CONpOTUBIICHUN.
. B3anumoseiicTBrue MOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMAarHUTHON UHIYKIIMH.

Omnbrter @apajes.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3ALMU TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHHUHU.

WccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TVDIIEKTPHUKH.

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

N3mepenue u peryaupoBaHue HAMPSKEHUS.

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

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

[IpoBepka mpaBmiIa CIOXKEHUA HANPSOHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbI TOKa MPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KII/[ narpeBaTesi.

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

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



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

18. MI3yueHue AeiCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

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

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHU.

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

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

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

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

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

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

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

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

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

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYeCKOro ABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEI

OTCYETA.
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8.
9.

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

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

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

HalOnronenue 1BM>KEeHHs Tela IO OKPYKHOCTH.

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

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

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOICHCTBUH TEII.

CoxpaHeHre UMITYJIbCa PU HEYNIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbCca NPy a0COIIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabOnronenne peakTUBHOTO ABUKEHUS.

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

Jlabopamopnuie pabomul u onvimol.

1.

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

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

Onpenenenue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUSA CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

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



10. Ompeenienne  pabOTHl  CWJIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.
MexaHnn4veckue KoJ1e0aHUs U BOJIHbI.

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

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

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

Hemoncmpayuu.

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

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

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

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

rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOaHUN MPYKUHHOTO MasSTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

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

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOMJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

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

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

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

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

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

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

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XOJ Iy4yer B pacCEeMBAIOIIEH JINH3E.

[Tomydyenune n300paxeHu C TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mojensb ria3za.

11. Paznoxxenue 6enoro cBera B CEeKTp.

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

Jlabopamopnwie pabomel u onvimol.

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

2. M3yueHue xapakTEPUCTUK N300paKEHU MIPEAMETA B TUIOCKOM 3epKalie.

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

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CHEKTP.

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

KBanToBbI€e siBJICHHS.

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

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

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

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX H3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoaOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus n3nydeHHs1 NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HalGmropeHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.

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

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



SBJIICHUNM TPHUPOABl M TEXHHUKH, OBJAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUS, TPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIN XApAKTEp JAHHOTO pa3jeiia peannu3yercs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYECHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3nYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEIHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJOB;

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

Kaxngas w3 TeM [JaHHOTO MOAYJA BKIKOYAET HAKCHEPUMEHTAIbHOE
uccienoBanue o0oOIarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHUsI.



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

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMUs HAIMPABIICHO

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

B pesynbrare nzyuenus pu3MKM HA yPOBHE OCHOBHOTO 00IIIEeT0 0Opa30BaHUS

y oOyuarorierocss OyayT copMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

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

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

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

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

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

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

- pa3BUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, MHTEpECA K HCCIEA0BATEIbCKOM
NEeSATENBHOCTH;

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

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

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

6) Tpy10BOT0 BOCIIMTAHMS:

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



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

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

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

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

e - OCO3HaHME TJI00ALHOIO XapaKTepa SKOJOTHMUECKUX MpOOIEeM M MyTeu ux

pelieHus;

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

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

e - TIOBBIIIEGHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NEeSATEeNbHOCTD;

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

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

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

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

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

METANIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

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



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

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

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

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

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

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

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

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

Pabora c nunpopmanueii:

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

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

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

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

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

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



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

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

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

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

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHH3aHHﬂ:

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

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

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

CﬂMOKOHTpOJIb, IMOIUOHAIBLHBIN NHTEJJIEKT:

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

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

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

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



NPEAMETHBIE PE3YJIBTATBI

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

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

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



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

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

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

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

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

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

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



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

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

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

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

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

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

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



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

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

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

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

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

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



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

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

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

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

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



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

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

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

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

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



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

OCYIIECTBIATh TOUCK HHPOpMALMM  (QU3NYECKOrO COAEpKaHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOJTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTepHET, BiIaeTh NpuEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
o6o6mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOUYHUKOB (HU3UYECKOTO
COolepKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM HUCCIEAOBATEIbCKOW NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIEVICTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3perniarb KOH(IUKTHL.

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

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

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



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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPorpamMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. ®us3uka u eé posib B IO3HAHUHU OKPY:KAIOIIEro MUpa
bu6mmoreka [JOK
1.1 du3uka - HayKa o onie 2
i Hay TPHpOA 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 bubmmorexa [JOK
’ Y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeJeHHS] O CTPOEHUH BelllecTBA
bu6mmorexa [JOK
2.1 C 1
TPOCHHE Bemecta https://m.edsoo.1u/7f416194
27 JIBi>KeHUEe U B3aUMOICUCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPCTATHRIC COCTOAMMA BeLecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3aUMOAeHCTBHE TeJl
b K
3.1 MexaHHYeCKOe IBUKEHHIE 3 nosmmoreka LO

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



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

bu6mmoreka [IOK
3.2 Hrepuns, macca, moTHOCT 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. /laBinenne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMUA 3 bubnuorexa [JOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoc(peproe naseHie 6 https://m.edsoo.1ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.1ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bubmnoreka [IOK
A P 1
> aboTa 1 MOMEOCTS 3 https://m.edsoo0.1u/7f416194
bu6mmoreka [{OK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaieckas sHeprus 4 ! https://m.edsoo0.1ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m Konrpouabnsblie | IlpakTuyeckne
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJIeHUS
11 C s orBa ccTBa 7 bubmmoreka [JOK
' TPOCHHE I CRONCTRA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Tenuobsie npoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DaexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DneKTpuUYecKue 3apsabl. 3apsKEHHBIE Tena bubmunoreka LIOK
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/78418 1 ce
bubmmoreka [JOK
2.3 MartuTHELE SBICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKUHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5



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

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m Konrpouabnsblie | IlpakTuyeckne
NMPOrpamMmmbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexanu4yeckue siBJIeHUs
L1 MexaHn4eCKOe IBMKCHUE U CIIOCOOBI €0 10 1 bubnuorexa [JOK
' ONHUCAHUA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAUMOACHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOTB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexann4veckue K0J1e0aHUSL M BOJIHBI
bu6mmoreka [IOK
2.1 M 3
SXAHMYECKHE KOIIeOaHnA 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXAHMYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarauTHoOE 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
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but6mmoreka [JOK

4.1 3aKOHBI PacpOCTPaHEHHUS 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 IBICHUA
bu6nmmoreka [JOK
5.1 Hcnyckanue v noriomeHue cBeTa aroMomM 4 1 hitps://m.cdsoo.ru/741ada6
bu6nuoreka [JOK
32 CTpoOCHHE ATOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeIbHO-0000111a101IMIT MOTYJIb
6.1 [ToBTOpenue u 06001IEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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INPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPoOBEPsIEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bHO]71 nporpaMmmMbl OCHOBHOI'O 0o01ero 06p33OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiinyaTtb ABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHME M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPO/E,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (pu3MyYecKue sBICHUS,
UCTONb3ysd (PU3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCHOJB3YyEMBIX BEIMYHH, HUX
0003Ha4YEHUS M €AUHULIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIbL,
CBSI3bIBAIOIIME JIAaHHYIO  (U3HYECKYI0 BEIMYUHY C JIPYTHMMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SBIICHUS U TPOIIECCHI,
WCIIONIBb3Ysl W3YYEHHBIE 3aKOHBI, NpPHU O3TOM JaBaTh CIOBECHYIO
GbopMyIHUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOIECCHl U CBOMCTBA Tell, B TOM
qyuciae M B KOHTEKCTE CHUTyalluii IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne M3 | — 2 joruyeckux MmaroB ¢ omopot Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WUIH

3aKOHOMEPHOCTHU

1.7

pemaTth pacy€THbie 3a1aud B 1 — 2 JEMCTBUS, HCTHONIB3YS 3aKOHBI U
(dbopMyibl, cBsi3bIBatOLINE (PM3UUYECKHE BETUYUHBI: HA OCHOBE aHaJIN3a

YCJIOBUSA  3ala4d  3allMChIBATH KPATKOC YCJIOBHC, TIOACTABJIATH




¢buznyeckre BeJUYUHBI B (POPMYJIbI M IPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHbBIE JaHHBIE, HEOOXOAUMBIE NIJISl pelIeHHs 3a7ad, OlIEHUBATh

PEATMCTUYHOCTD MOTYYEHHON (PU3MUECKOM BEIIMYUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HpPHU MOMOLIA
(¢u3NYeCKUX METOJOB, B ONHCAHUU HCCIIEJOBAHUS  BBLAEIATDH
IIpOBEpsieMOE  MPEANOJIOXKEHUe  (TUHoTe3y),  pa3iuyarb U
UHTEPIPETHUPOBATh IOJyYEHHBIH pe3ynbTaT, HAXOJUTh OHIMOKU B

XOJ¢ OIIbITa, AC€JaTh BBIBOJBI I1O €TI0 pE3yJibTaTaM

1.9

MIPOBOJUTH OIBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHHNA WIIH
¢busznyeckux  CBOMCTB  Ten:  (opMyIMpoBaTh  IPOBEpsieMbIe
NpPEINoNoXKEeHUs,, CcoOUpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO

000py/10BaHus, 3aIIUCHIBATH X0/ OMBITA U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAHHMEM AHAJIOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS NMPHUOOPOB € YUETOM

3aJIaHHOW a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH  WCCJEJAOBAHWE  3aBUCHUMOCTH  OJHOW  (PpU3MUYECKOU
BEJIMYMHBI OT JPYroMl € MWCIHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN,
y4acTBOBaTh B IUIAHUPOBAHUU YYEOHOTO HCCICIOBAaHUS, COOHMpaTh
YCTAHOBKY W BBINOJHATh U3MEPEHHUS, CIEysl MPEAJIOKEHHOMY TUIaHy,
(buKCHpPOBAaTh PE3YIbTATHl TMOJYYCHHON 3aBUCHMOCTH (DU3MUECKHUX
BEJIMYUH B BUJE MPEIOKCHHBIX TAOIHI] U Tpa(UKOB, 1e1aTh BHIBOIBI

110 pe3yJibTaTaM HUCCICAOBAHUA

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEeays
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEpPEHHU coOuparth
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHCIATH 3HAYEHHE MCKOMOMU

BCIINYHHBI

1.13

coOnrofaTh IMpaBWiIa TEXHUKM Oe3omacHOCTM IHpu  pabore ¢

1abopaToOpHBIM 000pyIOBAaHUEM

1.14

yKa3plBaTh NPUHIMIMbBI  JEHCTBHS NPUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTb IMPHUHIMIBI JEUCTBUS H3YyYECHHBIX
NpUOOPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO UX ONMCAHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaX (U3MYECKHX  SBICHHA |

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpUMepax)

MPAKTUYECKOTI'0 MCIOIb30BaHUs (PU3NYECKUX 3HAHUHM B MOBCEIHEBHOM




KU3HM I8 oOecrieueHHsi 0€30MacHOCTH MpU  OOpaleHuud ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHS 37I0POBBS U

cOOJII0ICHNS HOPM DKOJIOTMUYECKOTO MOBEICHUS B OKpY Karollel cpeae

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMALUIO, KOTOpasl SBISETCS NPOTUBOPEUMBON WM

MOXET OBITh HEZJOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
Hay4YHONOIYJISIPHYIO ~ JIUTEparypy  (U3MYECKOro  COAeprKaHus,
CIIPaBOYHBIE MaTEpUalbl, pecypcbl cetd MHTepHeT, BiageTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALUK

13 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIC U YCTHBIC COOOICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMaUu (PUINIECKOTO
COJIep>KaHusi, B TOM 4HKCje MyOIMYHO AeNaTh KpaTKUe COOOILICHHS O
pe3yabTaTax IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPH STOM
rpaMOTHO HCIIOJB30BaTh HM3YYEHHBIM TMOHATUMHBIA amnmapaT Kypca

(bu3MKH, CONPOBOXK/IATH BHICTYIUICHUE NPE3CHTALIUCH

1.19

IIPY BBINIOJTHEHUM YUEOHBIX ITPOEKTOB M UCCIIEIOBAHUI pacpeesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABICHHBIMU 33Ja4aMH,
CIICIUTH 3a BBINOJHEHHWEM IUIAHA JEWCTBMM, AIE€KBATHO OLICHUBATh
COOCTBEHHBIH BKJAJ B JEITEIbHOCTb TPYMIbI, BHICTPAaWBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHUE

OKPY>KaIOIIHUX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HUCIIOJBb30BaTh IMOHATHA

1.2

pas3iindaTtb SABJICHUA IO ONMHMCAHUIO HUX XAPaKTCPHBIX CBOMCTB W Ha

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

1.3

pacnio3HaBaTb IMPOABJIICHHUC HN3YUYCHHBIX (I)I/IBI/I‘-IGCKI/IX SBJICHUH B




OKpY’KarollleM MHUpe, B TOM 4Hciie (U3NYEeCKHe SBIECHUS B MPHUPOJE,
MIPH 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aady B yueOHYIO, BBIIECISATH

CYILLECTBEHHbIE CBOMCTBA (IpU3HAKHN) (PU3UUECKUX SBICHUM

1.4

OMUCHIBATh HW3YYEHHbIE CBOICTBA Tel M (PU3HUYECKUE SIBICHUSA,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICT  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaUYeHUA U eAUHUIIBI (PU3MUECKUX BEIMYHH, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3HYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMUYMHAMHU, CTPOUTh  TIpaUKd  HM3YyUYEHHBIX  3aBHUCHUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCJINYHNH

1.5

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

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM UYUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-H/IHHO-CJIeI[CTBeHHBIe CBA3U, CTpOI/ITB 06’IJSICHCHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ momompblo | — 2 KM3ydYeHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUN, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1aud B 2 — 3 JIEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyiibl, cBsi3bIBatOLIME (PU3UYECKUE BETUUYUHBI: HA OCHOBE aHaJIN3a
YCJIOBUSA 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISIBIATH HEJOCTATOK
JNaHHBIX JJIs pelleHus 3a/Jayd, BbIOMpaTh 3aKOHBl U (OPMYIIBI,
HeoOXoauMble Uil €€ pEIIeHUs, MPOBOAUTH Pacu€Thl U CPaBHUBATH
MOJyYeHHOE 3HauyeHue (U3NYECKOW BEIMYMHBI C HW3BECTHBIMH

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIA
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHNE UCCIICIOBAHMSI, BBIICIIATh
MIPOBEPSIEMOE IPEAINOJIOKEHHE, OLIEHUBATh MPABWIBHOCTH IOPsIKa

MPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3UYECKUX ~ CBOWCTB  Tel:  (OpMyIHpoOBaTH  IPOBEpPSEMbIC
MPENIoNIOKEeHNs, CcoOUpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUs, OTIMCHIBATH X0 OTBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BLIIIOJIHATE IIPAMBIC HU3MCPCHHUA C HCIIOJIb30BAHHEM AHAJIOI'OBLIX




puOOPOB U AATYUKOB (PU3MUECKUX BEIUYUH, CPABHUBAThH PE3YJIbTAThI

M3MEepEeHUi ¢ y4€TOM 3a/1aHHOM a0COIOTHOM MOTPENTHOCTH

MPOBOANWTH  HMCCIEOBAHHE 3aBUCUMOCTH OJHOU  (PU3UUECKOM
BEJIMYMHBI OT JAPYroil € HCIHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJIOBaHME, COOMpATh YCTAHOBKY M BBIMOJHSTH
U3MEpEeHUs, CIeAys MPEeAJIOKEHHOMY  IUTaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIE€ TaONHI] B rpaduKOB,

ACJIaTh BBIBOJLI IO PE3YJIbTATaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeAJIOKEHHOW HWHCTPYKUMU, M BBIYUCIATH 3HAYCHUE

BCIINYHHBI

1.13

coOmolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a00paTOpPHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHIUINBI JIEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHMH U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pr o cXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATH CXCEMbI
QJICKTPHUYCCKUX LIeIlell C TIOCIEAOBAaTEIbHBIM U napajijiCJIbHbIM
COCAMHEHHUEM 9JICMCHTOB, pas3inn4dad YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOAUTh TPHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOT0 UCIIOJIb30BAHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU
KM3HM i obecrieyeHus 0O€30MacHOCTH MpH  OOpallleHuH C
npuOopaMy U TEXHUUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3/J0POBbS U

COﬁJ’II-OI[eHI/IH HOPM 3KOJIOTHYCCKOTI'O ITOBCACHUS B OKp}/')KaIOH_[CI‘/‘I cpeac

1.17

OCYILECTBIIATh MOUCK MH(POpMaIUK (U3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIUXCS 3HAHUW W INYTEM CpaBHEHUS
JONOJTHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON HIIM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCIIONIb30BaTh TPHU  BBHIMOTHCHWH YYEOHBIX 3a/laHUil  HAydHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAep KaHUs, CIPaBOYHBIC

Marepuaibl, pecypcbl cern  MuTepHer, BuageTh  NpUEMaMHU




KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

cOo3JaBaThb COGCTBGHHBIC IMUCbMCHHBIC U KPATKUC YCTHLIC COOGH_ICHI/ISI,
0000m1ast uHGOpMaIUIO W3 HECKOIBKUX HCTOYHUKOB (DHU3UUECKOTO
CONIep’KaHusi, B TOM 4HCIE MyOJIUYHO NPEACTABISATH PE3yIbTaThl
MPOSKTHON WM HCCICIOBATEIIbCKONW JICATEIBHOCTH, MPH OTOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapat Kypca

(bU3UKH, COMPOBOXK/IATH BHICTYIUICHUE NPE3CHTAIIUCH

1.20

P BBITIOJTHEHUN YYEOHBIX TMPOEKTOB M HCCICHOBAHUN (PUINICCKUX
MPOLIECCOB pacCHpeeNsiTh 00s13aHHOCTU B TPyNIe B COOTBETCTBHH C
IOCTABJICHHBIMU  3aJla4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNEWCTBUA W KOPPEKTHPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIAA B JCITENbHOCTb TPYMIBI, BBICTPaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBISISE  TOTOBHOCTH

pazpemath KOHGIUKTHI

9 KVIACC

Kon
NpoBepPsSieMOTro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1.1

HCIOJIB30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasinyaTth SABJICHHUA IO OIMHMCAHHUIO HX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IHCCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YUYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpYy’KarollleM MHUpe, B TOM 4Hclie (U3NYEeCKHe SBIECHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIEIAThH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYEHHbIE CBOICTBAa Tel M (PU3UUECKUE SIBJICHUSA,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TPABUIBHO
TpPaKTOBaTh  (PU3MYECKUII  CMBICT  HCHOJB3YyEMBIX  BEJIMYHH,
0003HAaYEeHUS U eIUHULIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH  TIpaUKHd  HM3YyYEHHBIX  3aBHUCHUMOCTEH

(I)I/ISI/I"IeCKI/IX BCINYHNH




1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SBJICHUS U IPOILIECCHI,
WCIIONb3ysl HW3YYEHHBIE 3aKOHbI, NPHU 3TOM JaBaTh CIOBECHYIO
(GhOpMyITUPOBKY 3aKOHa M  3alHMCBhIBATh €r0  MaTeMaTU4YecKoe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IMPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE U3 2
— 3 JIOTMYEeCKMX IIAaroB € MOMOIIBI0 2 — 3 M3yYEHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIC 3adadd (OMUpAIOIIUecs Ha CUCTeMy W3 2 — 3
YPaBHEHMI), HCHOJB3Ysd 3aKOHBI U  (OPMYIIbI, CBS3BIBAIOIINE
¢u3znyeckue BENUWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKO€ YCIOBHE, BBIABIATH HENOCTAOIIUE WIN
130BITOYHBIE JaHHBIE, BBIOUPATH 3aKOHBI U (POPMYIIbl, HEOOXOUMbIE
IUI pellleHus], MPOBOAUTH pacué€Thl U OLEHMBATH PEATUCTUYHOCTD

IMOJIYUYCHHOT'O 3HAaUCHU A (1)I/ISI/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh TMPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU TTOMOIIU
(GU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIICIOBAHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOpSAAKa
MIPOBEICHUS] MCCIIEOBAaHUs, [eaThb BbBIBOJBL, HHTEPIPETHPOBATDH

PE3yJIbTAThI Ha6J'II-0)IeHPII>i 1 OIIBITOB

1.9

MPOBOAWTH OMNBITHl MO0 HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHHUSA, OMHUCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEpPUI0 MPSMBIX H3MEpPEHHI,
Ompezessisi CpelHee 3HAuCHHE H3MepsieMol BennuuHbl ((poKycHOoe
paccTrosiHue coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

M3MEpPEHHS (M3MEPUTEIHHOTO MprUOopa)

IIPOBOJUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (M3NYECKUX BEIMYMH C
HCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHUN: IJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (DUKCHpPOBAaTh pPE3YJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOIUIU

Fpaq)I/IKOB, ACJIaTh BBIBOALI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIINYHH:




IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh M3MEPEHHUs, Cleays MNpPeIo)KEeHHOM HHCTPYKIIHH,
BBIYUCIISITh 3HAYEHWE BEJIWYWHBI M aHAJIM3UPOBATh TMOJYYCHHBIC

PE3YJIbTAaThI C y‘IéTOM 3a,Z[aHHOI>'I MMOTpCITHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIOI[aTI:> IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

nabopaTOpPHBIM 000pyIOBaHHEM

1.14

pasiauyaTh OCHOBHBIE MPHU3HAKU W3YYEHHBIX (DU3MUECKUX MOJIENEH:
MaTepHuajibHas TO4YKa, aDCOIOTHO TBEPJIOE TEJIO0, TOUCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOJICJIb aTOMHOTO SIpa

1.15

XapaKTepu30BaTh MPUHIUIBI ACHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OINHUCAHMS, HCIONb3YS
3HaHHUA O CBOMCTBaX (DU3MYECKUX SBJICHUA U HEoOXOoauMbIe

(bI/I3I/I‘{eCKI/Ie 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIICHUH Y4eOHO-IPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IIJIOCKOM

3epKaje 1 coduparouieil TmH3e

1.17

MPUBOJUTL TMPUMEPBl  (HAXOAUTh HMH(POPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTOIb30BaHUS (PU3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM 171 oOecrieueHHsl 0€30MacHOCTH MpU  OOpaleHud ¢
npubOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U

cOOJTIOICHNS HOPM HKOJIOTMYECKOTO MOBEECHHUS B OKpY Karolle cpene

1.18

OCYILECTBIIATh NOUCK MH(OpMauK (GU3NIECKOTO COJEPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpMYJIHpYys IOMCKOBBIA  3ampoc,
HaXOAUTh IYTH  OMNpEAEJCHUs]  JIOCTOBEPHOCTH  MOJYyUYEHHOU
MHpOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIONIb30BaTh TMPHU  BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUECKOro COAep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE NHCBMEHHBIE H YCTHBIC COO6HIGHI/I$I Ha




OCHOBE HH(pOpMAIMM M3 HECKOJbKUX MCTOYHHUKOB (PU3HMUECKOro
cojiepKaHus, MyOIMYHO MPEICTaBISATh Pe3yJbTaThl MPOEKTHOM Win
UCCIIEIOBATENIbCKOM  JAESITENbHOCTH, HpU  3TOM  TI'PAMOTHO
MCIOJIb30BaTh N3YYCHHBIN MOHATUIHBIN anmapar u3y4yaeMoro pasjena
(GU3MKKH W COMPOBOXKIATh BBICTYIUICHHWE NpPE3CHTAlMed ¢ ydETOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

[P BBINOJHEHUH Y4YEOHBIX MPOEKTOB U UCCIENA0BAaHUNA (PU3NYECKUX
MIPOIIECCOB pacHpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  33Ja4aMH, CJICIATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUpPOBATb  €ro, AaJCKBATHO  OLICHUBATh
COOCTBEHHBIH BKJAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaWBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOSABISAA  TOTOBHOCTH

paspemiats KOHQIHKTHI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon
pa3nena

Kox
JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®uszuka — Hayka O Ipupoje. SBiaeHus npUpOABL.
@usnyecKkue SBICHHA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusznueckue BeIMYUHBL.  M3MepeHne  (QHU3MUECKUX
BenuunH.  Pusuueckue  npubopsl.  [lorpemmHocTts

I/IBMepCHHﬁ. MC)K,Z[YHapOI[Ha}I CUCTEMA CAMHMUIL

1.3

EcrecTBeHHOHAYYHBII METOA NO3HAHUS: HAOIIOJCHHUE,
ITIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBM)KEHHE THIIOTE3,
9KCHEPUMEHT TI0 TMpOBEpPKE THUMOTe3, OOBsICHEHUE

HAOJIFO1AEMOT0 SIBJICHUS

1.4

Onucanvie GpU3NUECKUX SBICHUH ¢ TOMOIIbIO MOJIENIEeH

1.5

[IpakTuueckue padbOTHI:

N3mepeHune paccTosHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeTa.
Onpenenenne pasmMepoB MaybIX TEJ.

N3mepenue temmepaTypbl IPU IMOMOIIU KHJIKOCTHOIO

TEPMOMETPA U AATYUKA TEMIIEPaTyphl

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNHN BEIIECTBA

2.1

CrpoeHue BewecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBI.
OnbITel,  JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOCHHUE

BE€IICCTBA

2.2

JBmwkenue yactury BemiecTBa. CBsi3b  CKOPOCTH
JBH)KEHUS YacTUL C TeMIepaTypoul. bpoyHOBCKoe

NBUKEeHHE, TUPhy3ust

23

BzaumopeiicTBre YacTHUI BEIIECTBA: PUTSHKEHUE U

OTTAJIKHMBAHHUC

24

ArperaTHHe COCTOSAHMA BCIIECTBA: CTPOCHHUE TIa30B,




KUIKOCTEH ©  TBEPABIX  (KPUCTAUIMYECKUX) T
B3aumocBsI3p MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX

arperaTHbIX COCTOSAHHAX WM HMX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 OCOoOEeHHOCTH arperaTHbIX COCTOSIHUI BObI
[IpakTuyeckue pabOTHI:
Onenka guaMeTpa aToMa  METOJAOM  psiioB  (C
"6 UCIoJIb30BaHueM (hoTorpaduii).

OnbITHI 110 HAOJIOIEHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.
OnbIThI o 00Hapy)KEHHIO JICUCTBUSA cun

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanndeckoe JIBIDKCHUE. PaBHOMepHOE "
‘ HEpPaBHOMEPHOE JIBIKEHUE
17 Cxopoctb. CpenHsisi CKOpPOCTb IPH HEPABHOMEPHOM
‘ JIBH>KEHUU. Pacu€r myTH U BpEMEHH IBUKEHUS
SlBnenne uHepuuu. 3aKOH WHEpUUH. B3anmoneicTBue
33 TeJ Kak MPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa UHEpTHOCTH TeJla
14 IInorHocTek BemecTBa. CBA3b INIOTHOCTH C KOJIHYECTBOM
' MOJICKYJI B €IMHUIIC 00bhEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
‘ MOMOIIIbIO TUHAMOMETpPA
37 SIBneHNEe TATOTEHHA W cuia TshkecTH. Cuila TSHKECTH Ha
‘ Ipyrux miaHerax. Bec tena. Hesecomocts
13 Cuna Ttpenusi. TpeHHE CKOJIBKEHUS U TPEHHUE TMOKOS.
‘ Tpenue B IpUpoOAE U TEXHUKE
39 Ciio)keHre Cwi, HamnpaBJI€HHBIX MO OJHON MPSMOM.
‘ PaBHOpelicTBYIOIIASA CHIT
[IpakTrueckue pabOTHI:
3.10 OrmpezenieHHe CKOPOCTH  PAaBHOMEPHOTO  JABUKECHUS

(mapuka B OKUAKOCTH, MOJENIU  DIEKTPHUUYECKOIrO

aBTOMOOWIIE ¥ Tak janee). OnpeneneHue cpeaHen




CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka [0
HaKJIOHHOM  miockocTH. OmpeneneHne  MIOTHOCTH
TBEPOTO Tena. OnbITsl, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKEeHUs (nedopManuu) HpyKUHBI OT
NPUIOKEHHOW cuiibl.  ONBITBI, AEMOHCTPUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@usnyeckue SBICHUS B IIPUPOJIE: NIPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JICVCTBHUE CUJIBI TPCHHUA B IPUPOAC U TEXHUKE

3.12 TexHuyeckue yCcTpoucTBa: TMHAMOMETP, NOAMIUITHUKI
JIABJIEHUE TBEP/IBIX TEJIL, XXUJKOCTE U TA30B
41 HaBnenue TBEpAoro tena. CrocoObl yMEHBIIEHUS H
' YBEJIMYECHUS 1aBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
‘ TEMIIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TEJIaMHU, KUAKOCTAMU U
' razami. 3akoH [lackans. [lHeBMaTHUeCKHEe MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
4.4 Iunpocratuaeckuii napagokc. CooOarommecs cocy bl
['unpaBnuueckre MEXaHU3MBbI
Atmocdepa 3emnu u armocepHoe nasnenue. [IpuauHbI
45 CYIIECTBOBAHMS BO3AYIIHONW 000m04ku 3emid. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTBI HaJ YPOBHEM MOpsI
46 W3mepenue armochepHoro naminenus. [Ipubopsl ams
' M3MepeHus: aTMOC(HEpHOro AaBJICHUS
JleficTBHe KMAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
4.7 Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BozayxomiaBanue
[IpakTuueckue padboOTHI:
4.9

HccrnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT

0o0béMa MOrpy>k€HHOM B JKMAKOCTh 4YacTHU  Tela.




OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIIECH Ha
TEI0, MOrpyxEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TEJIO0 B JKUIKOCTH, OT MacCchl Tena. OIBITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAIKHBAIOIIEH
CHWJIBI, JICHCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00BEMA
MOrPYKEHHOM B KUJAKOCTh YAaCTHU Te€la U OT ILNIOTHOCTH
JKHJIKOCTH. KonctpyupoBanmue apeomeTpa WIIH
KOHCTPYMpPOBaHHE  JIOJKM WM  OmpejaesieHue  eé

Irpy30I04bEMHOCTH

4.10

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(bepHOl"O JaBJICHHA Ha JKUBOM OpraHusMm, IJIaBaHUC

pBIO

4.11

TexHuueckue ycTpoHCTBAa: COOOLIAIOIIMECS COCYIBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, MOPLIHEBOW HacocC,

apeoMeTp

PABOTA, MOIIIHOCTDb, SHEPT'MA

5.1 Mexanundeckas padbora
5.2 Mexannueckass MOIITHOCTD
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' miockocTh. [IpaBuiio paBHOBECHS phlyara
54 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koaddumuenr
5.5 MIOJIE3HOTO JEUCTBUSA MEXaHHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTentmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckast sneprus
53 [lonnas mexaHuueckass SHeprus. 3aKOH W3MEHEHHs U
. COXpaHEHUsI MEXaHUYECKON YHEPTUn
[IpakTuueckue padbOTHI:
59 ##HtPar###Onpenenenre  paboOTbl CUJIBl TPEHHUS IIPH

pPaBHOMCPHOM JIBHKCHHUHU TCJIa IO FOpHSOHTaHBHOﬁ

noBepxHoctu. MccienoBaHue yclIoBHM  paBHOBeCHUs




pbruara. Mamepenue KIIJI HakIoOHHOM IJIOCKOCTH.

I/I3yqu1/Ie 3daKOHa COXPAaHCHUA MEXaHHYeCKOH SHEPTUn

5.10

@dusnueckue SABICHUA B IPUPOJE: pblYard B Tele

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, IMOJBWXHBIM U
HEMOJIBIKHBIN OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MEXaHHU3MBI B OBITY

8 KVIACC

Kon
pa3nena

Kox
JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOCHMs BemecTBa. Macca U pa3Mepsl
MoJieKyl.  OmbITbl, TOATBEP)KIAIOLIME  OCHOBHBIE

IIOJIOXKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPUU

6.2

Mogaenu  TBEPAOro, OKHAKOTO M ra3o00pa3HOro
cocTtosiHMi BermecTBa. Kpucramumdeckue u aMopdHbIe

TCJ1a

6.3

OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH W TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETHYECKOMN

Teopuu

6.4

CMauuBaHue U KallWJUISIPHBIC ABJICHUA

6.5

TermoBoe pacmmpeHue u cxxaTue

6.6

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO

TCIIJIOBOT'O IBUXKCHUA YaCTHUIL

6.7

Buytpennss sneprus. CnocoObl U3MEHEHUS] BHYTPEHHEHN

OHEpIruu: TCIuionepeaadya 1 COBCPUICHUC pa6OTBI

6.8

BI/II[LI TCILUIONCpEAaYr: TCINIOIIPOBOAHOCTb, KOHBCKIIHA,

HU3JTY4YCHUC

6.9

KomnaectBo TCIIJIOTBI. Y nenpHas TEILIOEMKOCTD




BEIECTBA

TemnooOMeEH H TEIUIOBOE paBHOBECHUC. YpaBHeHHe

6.10
TEIUIOBOTO OanmaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUNIMYECKUX BEIICCTB.
' VY nenbHas TEIIIOTa IUIABJICHUS
[TapooOpa3zoBanue u  KoHAeHcanus. VcmapeHue.
610 Kunenne. YpaenpHas  TemoTa  MmapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIMEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Bnaxnocts BO3myxa
6.14 OHeprus TOIIUBA. Y IebHAs TEIIOTa CTOPaHUs
[Ipunnuner  padotel  TemmoBeix — aBuratene  KITJ]
6.15 TEIJIOBOro ABuratesns. TemioBble ABUTraTeNM W 3aliuTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rpoleccax
[TpakTudeckue paboOTHI:
OnbIThI o 00HapYKEHUIO JIeUCTBUS cui
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OneITel 1O BBIPAIIMBAHUIO KPUCTAUIOB MOBAapPEHHOU
COJIM WJIU caxapa.
OnbIThl O HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUIKOCTEN U TBEPABIX TEIL.
6.17 Omnpenenenve AaBlieHUs BO3yxa B OajsIoHe IIPHUIIA.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs MM OXJIAKICHHSL.
[IpoBepka rumoOTE3bl JMHEHHON 3aBUCHUMOCTH JJTMHBI
CTOJIOMKA J>KHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTypsbl.

HaGntonenne n3MeHeHHs BHYTPEHHEH SHEprHM Tela B
pe3yJibTaTe Temonepeaadn 1 paboThl BHEIIHUX CHIL.

I/ICCJ'Ie,Z[OBaHI/Ie SIBJICHUS TeIIooOMeHa IIpru CMCIIMBAHUN




XOJIOJTHOM Y TOPSIY€i BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO
BOI[Oﬁ HpI/I TGHHOO6M€H€ C HaneTLIM MCTAJINYCCKHUM
LIUJIAHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca uCrapeHusl.

Onpe;[eneHI/Ie OTHOCHTGHLHOP'I BJIA’KHOCTHU BOBI[yXB..

Omnpenenenue yaenpHON TEMIOTHI IUIABICHHUS JIbJA.

6.18

Odusnueckre SBICHHS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHWE W KanmWULIPHBIE SIBIEHUS B MPHPOJE,
KpUCTaJIJIbl B IpUpoJie, u3nydeHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHeTa.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPBL, INPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >XKMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBHCUMOCTB CHJIBI B3aUMOAEHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUSI MEXTy TEJIaMH)
DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTrO

7.3 nosst. [lpuHnmn cyneprno3uuuu 3J€KTPUYECKUX IOJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsoB. OJIeMEHTapHbII

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

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

6 DNeKTpuYeckuid  TOK.  YCJIOBUS  CYIIECTBOBaHUS

SJICKTPHUYECKOI'O TOKA. M CcTOYHHKN NOCTOSIHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX U razax
o Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ComnpotuBnenue MIPOBOJIHUKA. VY nensHOE
' COMPOTHUBJICHUE BEIIECTBA
7.10 3axon OMma Ui ydacTKa Lenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGora W MOIIHOCTh AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DJeKTpUYecKrue Ienu U TOTPEOUTENH BIEKTPUYECKOU
' sHepruu B ObiTy. KopoTKoe 3aMbIkaHue
[TocrossaHbie MarHuThl. B3ammMopencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mTojie 3eMJIM U €ro
' 3HaUYEHME VIS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MaruutHoe 1oJie AIEKTPUYECKOT0 TOKa.
' [IpuMeHeHne 31EeKTPOMarHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJS Ha MNPOBOAHUK C TOKOM.
717 DNeKTpOABUTATENb MMOCTOSTHHOTO TOKa. Mcmonab3oBaHue
. AJIEKTPOJIBUraTeNel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCHopTe
Oneitel  @apanes.  SIBiaeHHE  3IEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHepaTop. Crioco6b1 MOJTYy4YEeHUS
7.19 JJIEKTPUYECKOM  DHEPIuM. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
7.20 OnbITH 110 HAOTIONCHUIO DJICKTPU3AIUN TEJT UHIYKIIHEH

" IpH COIIPUKOCHOBCHHUU.




UccnenoBanue nA€MCTBHS OAIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUDJIEKTPUKH.

C6opka u mnpoBepka palbOTHl BJIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHue HaAIPSHKCHMUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
AIEKTPUYECKOTO CONPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA IONIEPEYHOr0 CEUEHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TIPHU
MOCJIEIOBATEIbHOM ~ COCAUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajljIeIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcCTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUSA IOCTOSIHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO MOl TOCTOSIHHBIX MAarHUTOB MIPHU
uX o0benMHEHHMH W pazaeneHun. lcciemoBanwue
JNEUCTBHUS SJIEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUsd TOKa B Karymke. M3ydeHue

JIEUCTBUS MarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3yyeHue paboThI
JJIEKTPOABUIATEIIA. N3mepenue KILJ
ANIEKTPOJIBUraTeIbHOM  ycTaHOBKM.  OmNBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTPOMaFHHTHOfI HWHAYKIWHA:

HUCCIICIOBAHNE HW3MEHEHUM 3HAa4YeHUs u HallpaBJICHUS




HHAYKIOUMOHHOI'O TOKa

Odusuueckre SBICHUS B TMPUPOAE: DIIEKTPUUYECKHE
ABNICHUA B  aTMocdepe, OSJICKTPUYECTBO  KHMBBIX
7.21 OpPraHW3MOB, MarHUTHOE TIOJie 3eMid, apeid MooCcoB,
POJIb MAarHUTHOTO TOJIS AJIS )KU3HHU Ha 3emJie, MOJsipHOe

CHAHUC

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOIL, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPIuH,

AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumeps), ANEKTPUUECKUE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, AJIEKTPOJBUraTEIb
MTOCTOSTHHOTO TOKa, TeHEepaTOp MOCTOSTHHOTO TOKa
9 KJIACC
Kon
paznen Kog snementa [IpoBepsiembie 371IEMEHTHI COAEPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
g1 Mexannueckoe JBWXEHUE. MarepuanbHas —TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENILHOCTh MEXaHUYECKOTO JBHIKEHHUS

8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBHoMepHoe mnpsimoniuHeiiHoe nBrkenue. CpemHsis

8.4 W MTHOBEHHasi CKOPOCTb Tejla TMPH HEPABHOMEPHOM

8 JBHKCHUH
a5 YckopeHue. PaBHOyCKOpeHHOE IIPSAMOJIMHEMHOE
' JIBIDKCHHE

8.6 CsoOoanoe magerue. OnslTel [anuies
PaBHoMepHOe aBMXKEHHE MO OKpykHOCTH. [lepuon u

8.7 yacTtoTra oOpamieHus. JIuHeiHas U yriioBas CKOPOCTH.
[lenTpOoCTpEMUTENBLHOE YCKOPEHUE

8.8 [TepssIii 3akoH HeroTOHA




8.9

Bropoti 3akon Herotona

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIIMTT Cynepro3UIIUU CUTT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHuUs: cujla TPEHUS CKOJBXEHUS, CHJIa TPEHHS
' MOKOS1, APYTHE BUBI TPCHHUS
S 14 Cuna TsKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaieHuUs
%15 Jewxenne tuaner  Bokpyr  Comnma.  Ilepsas
' KocMu4ecKasi ckopocTb. HeBecoMoCTh U neperpysku
S 16 PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPI0E
' TeJ0
%17 PaBHOBecue TBEpPAOro TEma € 3aKpEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. MI3mMenenune ummnynbca. UMnynsce cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTtuBHOE IBHKEHME
8.21 Mexanudeckas paboTa U MOIITHOCTh
82 PabGora cun Tsxectw, ynpyroctv, TpeHus. CBs3b
' SHEPTUuu 1 paboThl
823 [loreHunanbHas dSHeprus Tejla, MOAHATOIO  Haj
' MTOBEPXHOCTHIO 3eMJIN
8.24 [ToreHmanpHas SHEPTUs CHKATOW MPYKUHbI
Kunernyeckass »Heprus. Teopema o0 KUHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[TpakTuueckue pabOThI:
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS Opycka
WIM JBWKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
297 Onpenenenre yCKOpeHUs! Tella MPU PaBHOYCKOPEHHOM

JIBUKEHUH I10 HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHHM IIPU
PaBHOYCKOPEHHOM JBI)KEHUH 0e3 HayaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JBWDKEHUM 0e3 HadaJlbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psi HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHU OJJUHAKOBBEI.

HccnenoBanue 3aBUCMOCTH CHIIbI TPEHHS CKOJIBKEHUS
OT CHJIBl HOpMallbHOrO JaBiieHus. OmnpeneneHue
kod(dduimenta TpeHUs ckoibkeHus. OmnpeneneHue
KECTKOCTH TMpy)kuHbL. OnpenencHue padOThl CHIIBI
TpeHUsd TpU PABHOMEPHOM [IBIDKEHHH Tejla II0
TOPU30HTANBHOW MOBepXHOCTH. OrmpeneneHue padOThI
CUIBl  yOpyrocTd  mOpu  noabéMe  Ipysa ¢
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBUXKHOTO

OJIOKOB

dusznyeckue SIBICHUS B mpupoac: NMpujIrvBbl U OTJIMBBI,

8.28 nBkeHne TiaHeT COJIHEUHOW CHUCTEMBbI, PEAKTUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
229 TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JAaTUYUKHU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUS, pPAaKEeThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJIEOAHUH: TIepHO/, YacTOTa, AMIUIUTY 1A
02 MareMatnueckuit u IIPYKAHHBIN MasITHUKHU.
' [IpeBpateHre sHepruu Npu KoueOaTeIbHOM IBHKEHUU
93 3aryxawomue KoneOaHusi. BbIHYyXJIeHHbIE KONeOaHUS.
' Pe3onanc
Mexanudeckue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W mONEepedHble BOJIHBL. [[1MHA BOJHBI U
' CKOpPOCTb €€ paclnpocTpaHeHUs. MexXaHUYeCKUue BOJIHBI
B TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3BYKa
9.6 NHppa3Byk u ynbTpasByk
[TpakTuueckue paboOThI:
9.7 OmnpeneneHnue 4acToThl M TNepHoAa  KoJjeOaHHA

MaATEMAaTUYCCKOI'O MassiTHHUKA.

OHpCI[eJ'IeHI/IC 4aCTOTbI n rnepuoaga KoJIeOaHMI




MPYXUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH  TEpUOJA  KOJeOaHMIA
MOJBEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IMepuoja  KoyieOaHHi
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCHUMOCTH nepuozaa Kosie0aHuit rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyxuHbl. M3Mepenue yckopeHusi cBOOOIHOTO MaleHus

dusuueckue SIBICHUS B MPUPOE: BOCIPHUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
IIyHaMH, 2XO0
09 TexHuueckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMArHuTHOE MoJe. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [ITxana 3neKTpOMarHUTHHIX BOJIH
103 DnekTpoMarouTHas mnpupoaa ceta. CKOpOCTh CBeTa.
. BosiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenehoHa
dwusuveckre SBICHUS B NpUPOJE: OMOJIOTHYECKOE
10.5 JIEHICTBHE BHUJIUMOTO, ybTpaduoIeTOBOrO 51
PEHTI€HOBCKOTO U3JTyYEHHI
10.6 TexHuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. IcTouHMKH cBETa
11.2 [IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA
11 13 Otpaxxenne ceta. [1nockoe 3epkano. 3aKOH OTpaKeHUs

CBCTa

11.4

[lpenomnenne cBera. 3aKOH TIPEJOMIICHHUS CBETA.

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop tyuen B JIMH3E

OnTuueckas cucreMma QoroamnmnapaTa, MHKPOCKONa H

11.6
TEJIeCKOoIa
117 I'ma3 kak onruyeckas cucreMa. bau3opykocTs U
' JTAIIbHO30PKOCTh
118 Paznoxenune 6emoro ceeta B criektp. OnbiTel HeloTOHA.
. CrnoxxeHue CrieKTpaJibHbIX LIBETOB. J(ucnepcus ceeta
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTH  yrjia  OTPaKCHUS
CBETOBOTO JIyya OT yrIJia MaJeHusl.
N3yuenne xapakTEepUCTHK H300pakKeHHUsS MpeaMeTa B
IUIOCKOM 3epKaie.
HccnenoBanue  3aBUCHUMOCTH  yIjla  NPEIOMIIECHHUS
CBETOBOTI'O JIy4a OT YyIJIa MaJeHHs Ha FPaHuLe «BO3IYyX —
11.9 CTEKJIO».
[Tonyyenne u3o0pakeHUH C TMOMOIIBIO coOMparomien
JIUH3BL.
Omnpenenenrue (HOKYCHOTO PACCTOSHHUSI M ONTHYECKOM
CHJIBI COOMpAIOLIEH INH3HI.
OmNBITHI 110 Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.
OnpITl MO BOCHPUATHIO I[BETA MPEAMETOB IMpPU HX
HAOII0/IEHUU Yepe3 IIBETOBbIE (QUIBTPHI
®duznueckue siBJIeHUs B npupoje: 3arMeHuss CoyiHLa U
11.10 JlyHbl, 1IBETA TEJN, ONTHYECKHUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11 Texnuueckue YCTpOMCTBA: OYKH, MEPUCKOIL,
' ¢doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
11 Onwitel  Pesepdopna u 1utanerapHas Mojzielb aTroma.
. Mogens aroma bopa
12 129 Hcnyckanue M NOMVIOLIEHME CBETa aTOMOM. KBaHTBHI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(ha, 6eTa- 1 raMMa-u3ITydeHUs
12.4

Crpoenne aromHoro szapa. HyxionHas Moxens




aToMHOTO sipa. M30Tomnsl

PannoaktuBHble npeBpamieHusa. Ilepuon momypacnana

12.5
aTOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOT'O YHCEII
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
123 Peakuuu cunresa u nenenus saep. IcTOYHUKH 3HEprun
' CounHua u 3BE31
129 SnepHas osHepretuka. JleWicTBHE  paIMOAKTHUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTaHU3MBbI
[TpakTuueckue paboOThI:
HaGnronenue CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
U3JIy4YCHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenne paaroakTuBHOTO GoHa
dusnueckue ABIEHUS B INPUPOJE: €CTECTBEHHBIN
paZvoaKTUBHBII ¢om, KOCMHUYECKHE JIy4H,
12.11 paIOaKTUBHOE W3JyYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUH Ha OpraHu3M
YeJI0BeKa
12 TexHuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBUIyaJIbHBIA JO3UMETP, KaMepa Bunbcona




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

Kon
NpoBepsIeMoOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOro 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 MPUPOIBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucreMooOpasyromeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOTud, 00 »HBOJIOLUU
¢u3nUecKux 3HAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, O BKJIAJE€ POCCHUICKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAaX MaTepuu (BEIIECTBO W TMOJE), O ABMKCHUH KakK
crocobe cyIiecTBOBaHUsI MaTepUn, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUSI BEUIECTBA, O (U3UUECKON CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMSI 110 ONIMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBJICHMUE;
yYMEHHE PACIO3HaBATh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKpYXKalOLIEM MHpE, BBIIEIAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

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

MMpONHECCChI, UCIIOJIB3YA (I)YH,Z[aMeHTaHBHBIe 1 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
coOroIeHns paBuil 0e30MacHOro TpyJa: HaOMoJeHne (U3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENIbHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OTIbITA U 3aMUCHIBATh €TO PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YMEHHE TIUIAaHHUPOBATh HW3MEPEHHs,, CaMOCTOATENBHO COOMpaTh
JKCIEPUMEHTAJIbHYI0O YCTAHOBKY II0 HMHCTPYKUUH, BBIYUCIATH
3HAUYEHHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJYyYEHHBIE DPE3YJbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  MCCIIEIOBAaHUM;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOTPELIHOCTH, J€JaTh BEIBO/bI IO Pe3ysIbTaTaM

HUCCICIOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYeCKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEM M TBEPABIX TEJ, IUIAHETapHas MOJEIb AaTOMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX AJIs

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

YMmeHue oOBACHATH (pU3MUecKHe MPOLECChl U 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 (PH3MUECKUX

SIBJICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBs3bIBalOIIUME (DU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3ajaydu,
BBISIBJISITh HEJIOCTAIOIIUE JIaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEoOXOUMBIC TSl €€ pEelICHHs], UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC,
MPOBOJIUTH PACYETHI W OICHUBATh PEATUCTHYHOCTh MOJTYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONMpPEIEsITh Pa3MEPHOCTh

(u3nYeCcKOil BENMYNHBI, OTYYEHHON IPU PEILIEHUH 3aaun

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

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




3aKOHOMECPHOCTHU

10

YMeHue UuCHoNb30BaTh 3HAaHMS O (U3MYECKUX SBJICHUSAX B
MOBCEHEBHON KM3HM s oOecrieyeHHss ©O€30MaCHOCTH — NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TIOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (PU3MKU U TEXHOJIOTUH

AJI palluOHAaJIBHOT'O NPUPOAOIIOJIBE30BaAHUA

11

OnpIT moMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJEP’)KaHMUSI C HCIOJIb30BaHMEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpPMAIMM Ha OCHOBE WMEIONIMXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJB30BaTh  IIPH
BBITMOJIHEHUH YYEOHBIX 33/JaHUI HAYYHO-TIOMYJIIPHYIO JTUTEPaTypy
(bu3MYECKOTO COMAepIKaHUs, CIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU — IpeoOpa3oBaHUs
nHbOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3/laBaThb COOCTBEHHbIC NHMCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 11O ®U3UKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 MEXAHWYECKUE SBJIEHU
. Mexannyeckoe JaBuWkeHHe. MartepuanbHas Touka. CucremMa oTcyéra.
' OTHOCHTENBHOCTD ABIKEHUS
PaBHOMepHOE W HepaBHOMepHOe ABMKeHHE. CpemHsisi ckopocth. Dopmyiia
1.2 JUTSL BBIYMCIIEHUS CpeIHEN CKOpocTu: v = S/t
PaBHOMEpHOE TpAMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTh KOOPIWHATHI Tena
OT BPEMEHHU B CITy4ae PABHOMEPHOTO MIPSIMOJIMHEHHOTO JABYKCHUS
13 xX(f)=x,+ut
I'padmkn 3aBUCUMOCTH OT BPEMEHH JJISi MPOSKIIMA CKOPOCTH, MPOSKIIUU
MepeMeNIeHus, IMyTH, KOOPJMHATHI IMPH PABHOMEPHOM MPSIMOIMHEHHOM
JIBHOKCHUH
3aBUCHMOCTh KOOPJMHATHI TEJa OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKCHHUS:
5
Sy =vy, s+ ay= ;
2
dopMybl TSI TPOSKIMK TIEPEMEIIECHUS, MMPOCKIIMA CKOPOCTH M MPOESKIINH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU:
1.4 s, (r)=vgl\.-r—n_\.-£.
2
U.\'U) =Upy 1,
a (f)=canst,
L):I: - v-_l.: =2a.s,
I'padyiky 3aBUCHMOCTH OT BpPEMEHU ISl MPOCKIUU YCKOPEHHUS, MPOSKIMH
CKOPOCTH, TPOEKIUU MepeMEeIIeHUs], KOOPAUHATH MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUHT
CpoOoanoe manenne. DopMyJsibl, OMUCHIBAIOIINE CBOOOJHOE TAJCHUE Teia
1.5

M0 BEPTUKATIHN (,[[BI/I)KCHI/IC TCJIa BHU3 WJIA BBCPX OTHOCUTCIIBHO IMOBCPXHOCTH

3emiun). I'paduku 3aBUCHMMOCTH OT BpPEMEHHU JJIsi MPOEKIUHU YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI MPH CBOOOJHOM TMAJACHUU TeJa IO

BCPTHUKAIN

CKOpOCTh PaBHOMEPHOTO IBIDKEHHS Tela MO OKPYXHOCTH. HampasiieHue
CKOPOCTH.
dopmya 11 BEIYUCICHHUSI CKOPOCTH Yepe3 PaaryC OKPYKHOCTH U MEPHOJ
oOpareHus:
_ 2nR
T

HGHTPOCTpeMI/ITeJ'ILHOG YCKOpPCHHC. HanpaBneHI/Ie HOCHTPOCTPEMUTCIIBHOT'O

ycKkopeHusi. @opmyiia 71l BBIYUCICHHUS] YCKOPEHUS:

1.6
p
b
TR
dopmyiia, CBSI3bIBAIONIAS IEPUOJT U YACTOTY OOpaICHUS:
V= 1
/2
Macca. ITnotHocts Bemectsa. @opMysia 1 BHIYUCICHUS INIOTHOCTH
i m
1.7 V
1.8 Cuna — BexkTopHas ¢usznueckas BeauarHa. ClIoKeHue Chil
1.9 SBnenne unepiuu. [lepsoiii 3akoH HeroToHA
Bropoii 3axkoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOPA CHJIBI,
JICUCTBYIOILIEH Ha TEJIO
B3aunmoneiicteue ten. Tperunii 3akoH HeroToHa:
1.11 F2—>1:_Fi—>2
1.12

TpeHue nokos U TpeHue CKoJbxkeHus. Popmyia JJIsl BBIYUCICHUS MOIYJIs




CHJIBI TPCHUS CKOJIbXKCHUSA!

FIP =pn-N

1.13

Hedopmanust Tena. Ynpyrue u Heympyrue nedopmanuu. 3aKOH YNpyrou

nedopMmaruu (3akoH ['yka):

F=Fk-Al

1.14

BCCMI/IpHOe TITOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -1~
R 2
Cuna TSDKeCTH. YCKOpeHI/Ie CBO6OI[HOI"O IIaACHUA.
@OpMyHa JIJIA BBIYHUCIICHHUSA CUJIBI TAXKCCTHU B6HI/I3I/I HOBerHOCTI/I 3eMHI/I: F =
mg.
I[BI/I)KGHI/IC IJIAaHCT BOKPYT COJ'IHI_IEL HepBaﬂ KOCMHUYCCKast CKOPOCTh.

HesecomocTs u neperpysku

1.15

Nmmynse Tena — BekTopHas pu3udecKast BeTudnHa.
p=mi

Nmnynbe cucremsl Ten. M3menenne umiysnbsca. IMIynbc Cuiibl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTCMBI TCII:
p=myly +m, U, =const

PeakTuBHOE ABHKEHUE

1.17

Mexanunueckas padota. @opmyia A BBIYUCICHUS PaOOThI CUIIBI:

A=Fscosct

Mexannueckass MOITHOCTD:

1.18

Kunernueckas n MOTCHIMAJIbHAA SHCPIUi. d)opMyna JJISA BBIYHCIICHUA

KHHETHYECKOU OHCPTHUHU:




2
LY
B
Teopema o kuHeTnyeckou sHeprun. opmMyra 11s1 BEIYUCIEHUS
MOTEHI[UATBLHOU SHEPTUH TENa, OIHATOTrO

HaI 3eMIIEH:

E_=mgh
P‘ —

1.19

Mexanndeckas SHEPTHUsL:
E=E;+E p

3aKOH COXpaHEHUs MeXaHUuecKol 3Hepruu. @opmyna Juis 3aKkoHa

COXpaHEHUS MEXaHUUYECKOM 3HEePTUU B OTCYTCTBHE CUJI TpeHus: £ = const.

HpeBpameHI/Ie MEXaHUYeCKOMH OHCPTHHU IMPU HAIIUYUHU CHIIBI TPCHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE MPABHUIIOY» MEXAHUKH.
Pergar. Moment cuisl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M +M,+...=0
[ToaBuxHbIN 1 HeTOABXKHBIN O6510KU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas

‘4-&111:;1113.133415

1.21

JlaBienue TBEpIOro TEIIA.

@opMyia JiIs BBIYMCICHUS TaBJICHUs TBEPIOTO TeJa:

=
P=rg:

JaBnenue raza. ATMmocdepHoe aBiieHue.

FHI[pOCTaTI/I‘-IQCKOC JaBJICHUC BHYTPH KUAKOCTH.

cDOpM}’J'Ia JJI BBIYUCJIICHUA OaBJICHUA BHYTPH KUAKOCTU!

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBauueckuii npecc

1.23

3akon Apxumena. Dopmyna IS ONPEACICHHS BBITATKHBAIOMICH

CHIIBI,




JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ra3:
Ir _.‘l._I:m. =pE v

Ycnopue maBaHus Tena. [lnaBanue CyI0B 1 BO3YyXOIlJITaBaHUEC

1.24

Mexannueckue kosebaHus. AMIUIMTYJA, HEpUOJ U YacToTa KoJieOaHHi.

dopmya, CBSI3BIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremaTuyeckuii U MNpYyXUHHBIA MasATHUKU. lIpeBpaleHue sHepruu npu

KOJIEOATEIBHOM JIBUXKEHUU

1.26

3aryxatomue kojaebanusi. Beinyskennsie konedanus. Pezonanc

1.27

MexaHandecKre BOJIHEL. HpOJlOJ'II)HI)Ie 1 IOIICPCYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTB pacClpOCTPpaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI HA TPAHUILIC

nBYyX cpen. MH(ppa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mmepenne cpeaHel MIOTHOCTH BEILIECTBA; APXUMEIOBOM CHIIBL, )KECTKOCTH
NPY>KUHBL; KO3 UIIEHTA TPEHUS CKOJIXEHUS; Pa0OThI CUIIbI TPEHUS, CUIIBI
YIPYTOCTH; CPEIHEN CKOPOCTH JBUKEHUSI OpYCKa MO HAKIOHHOM IMJIOCKOCTH;
yCKOpeHHs OpycKa IpH JIBUKEHHUU IO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHM MaTeMaTHYeCKOro MasTHHKA, YacTOThl M Mepuoja
KoneOanuii IPY>KUHHOI'O MasaTHHUKA, MOMCHTA CHIIBI, )ICI\/'ICTBYIOHIGFO Ha
pblyar; paboThl CHJIBI YOPYrOCTH IpH TNOABEME TIpy3a C MOMOILBIO
HETMOABUKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TMPU MOABEME Tpy3a C
MOMOIIBIO TIOJIBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
YacTH Tejla U OT IUIOTHOCTH >KMIKOCTH; HE3aBHCHMOCTH BBITAJIKHBAIOIIEH
CHWJIBI OT Macchl TeJa; CWJIbl TPEHMsI CKOJBXEHHS OT CUJIBl HOPMAJIBHOIO
JaBJICHUA W OT poJa MNOBEPXHOCTHU; CHJIIbI YIPYTOCTH, BOSHI/IK&IOHICIZ B
Hpy>XHHE, OT CTENeHH AedopMaly NpPYKUHBI; YCKOpEHHUs Opycka OT yria
HaKJIOHAa HampapisAioulel; nepuoaa (YacToTbl) KoJI€OAHUI HUTSHOTO
MasTHUKA OT JJIMHBl HUTH; MEepHOa KoJeOaHUIl NpPYKUHHOIO MasiTHUKA OT

MacChl Ipy3a UM JKECTKOCTHU IPYXKUHBI, HCCICIOBAHME HE3aBUCUMOCTH




nepuona KoseObaHM HUTAHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka

YCJI0BUA paBHOBECH pblyara

Qusuueckue s6NeHUsA 6 npupooe: TPUMEPHl JBIKEHUS C pa3IMYHBIMHU
CKOpPOCTSIMM B JKMBOM M HEXHMBOM NIPUPOAE, NECUCTBUE CUIBI TPEHUA B

npupoac W TEXHUKE, NPUIHNBBI W OTJIHUBBI, ABHMIXCHHC IIJIAHCT ComHeuHOM

1.30 CUCTEMBI, PEAKTUBHOE [BUKCHUE OKUBBIX OPraHU3MOB, pblYard B TeJE
YyeJI0BEeKa, BIUSHUE aTMOC(EpPHOro 1aBIeHUS Ha KUBOW OpraHu3M, IJaBaHUe
pbIO, BOCIpHSTHE 3BYKOB JKMBOTHBIMH, 3E€MIIETpSICEHHE, CceiicMUYecKue
BOJIHBI, LIyHAMH, 9XO0
Texuuueckue ycmpoticmea. CIUAOMETp, JATYUKU TOJIOKEHUS, PaCCTOSHUS U
YCKOpPEHHUS, AMHAMOMETp, NOJIIWIHUKH, PaKeThl, pblYar, MNOJBMXKHBIM MU

131 HETIOABIDKHBINA OJIOKH, HAKJIOHHAS MJIOCKOCTb, MPOCThIE MEXAaHU3MBI B OBITY,

' coo0wIaroImuecs cocysl, yCTpOMCTBO BOJONIPOBO/IA, THAPABIMUYECKHUM Mpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHuE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHWA
OCHOBHBIE TIOJNIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKOH TEOPUU CTPOEHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, JKUAKOTO U ra3zo00pa3HOro COCTOSHHUN
BenlectBa. Kpucrannuueckue u amopgHble Tena

55 JlBmxkenue dacTtul BemecTBa. CBs3b CKOPOCTH JIBUXKEHHS YacTHULl C

. Temneparypoil. bBpoyHoBckoe nBuxenue, tuddy3us

23 CMaunBaHUE U KaIUJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacHUIMpEeHHE U CKATUE

2.5 TemnnoBoe paBHOBecHE

Y Buytpennss sueprus. Pabora m Teruronepenavya Kak crnocoObl M3MEHEHUS

' BHYTpEHHEH 3HEPruu

2.7 Bunpl Termonepeaayn: TeIONPOBOJHOCTb, KOHBEKIIHS, U3TyYeHUE
Harpesanne wu oxnaxzaeHue ten. KonuuecTBo TEIUIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8 : \

O=cm(t, -1 )
-9 3aKOH COXpaHEHMsI SHEPIrUU B TEIUIOBBIX MpOIECCaX. Y pPaBHEHUE TEIIOBOTO

OastaHca:




Q1 _Qg +...=0

2.10

Ucnapenue n konaeHcauus. Mi3MeHeHHe BHYTPEHHEW >HEPTUM B MPOLECCE
UCTIapeHusi M KOHJeHcauuu. KumeHue KUAKOCTU. YenpHas TeIuoTa

napooOpa3oBanus: L = O/m

2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne u Kpucraumsauus. 3MeHeHHe BHYTPEHHEH DJSHEpPruM IIpU

IJIaBJICHWHU U KpUCTAJIIN3allH. Y aennHas TEIJIoTa MaBJICHUS:

2.13

BHyTpeHHsIE »Heprusi cropaHusi TOIUIMBA. YJAeNbHAas TEIJIOTa CrOpaHUs

ToruBa: ¢ = Q/m

2.14

[Tpuniuns! paboTs! TerioBbix apurarenei. KI1[ TemnoBoro nurarens

2.15

IIpaxmuueckue pabomul

N3mepenne  yAenbHOW  TEIUIOEMKOCTH  METAUIMYECKOr0  LMJIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOM KOMHATHOM TeMIlepaTypsl
(UKCUpPOBAaHHOM Macchl, B KOTOpPYI OIyIEH HarpeTrbli LMIUHAD;
KOJINYECTBA TEIUIOTHI, OTJAHHOI'O HarpeThIM LWJIMHAPOM, IMOCJE OIyCKaHUs
€ro B BOJly KOMHATHON TeMIIEpaTyphl; OTHOCUTEIBHON BIA)KHOCTH BO3]lyXa;
yAENbHOM  TEmIoThl  IUIaBleHUs Jbaa. VccienoBaHue  U3MEHEHUs
TEeMIIepaTypbl BOJBI NMPH PA3TUYHBIX YCIOBUAX; SBJICHUS TEINIOOOMEHA MpHU

CMEIIMBAHUY XOJIOJHOW U ropsiue BOABL; IpOLEcca UCTIapEHUS

2.16

Duszuueckue s61eHUs 8 npupode: IMOBEPXHOCTHOC HATSAKCHUC U KAITUWJIJIAPHBIC
SABJICHUS B IPHUPOAC, KPHUCTAJIIBI B ITPUPOIC, U3JTYUCHUC COJ'IHI.IE[, 3aMCpP3aHnC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa

2.17

Texnuueckue  ycmpoucmea:  KalWUIAPBL, INPUMEPBl  MCIOIb30BaHUS
KPUCTAJUIOB, JKMIKOCTHBIH TEPMOMETp, HNaTYUK TEMIEPATYphl, TEPMOC,
CUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETPBI, IICUXPOMETp, MapoBasi TypOHuHa,

JABUT'ATCJIb BHYTPCHHET'O CrOpaHus

SJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

9J'ICKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd SJICKTPUYCCKHUX 3apsi 0B




3.2

B3aumopeicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe noiae. Hanpsx€HHOCTh anekrpuueckoro mnoss. [IpuHinun
CYNEpPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snektpuyeckux 3apsanoB. JleficTBHE 3JIEKTPUYECKOrO TMOJs Ha
ANeKTpudecKue 3apsabl. [[pOBOJHUKN U TUANEKTPUKH
ITocTosiHHBIN 3neKTpuYeckuil TOK. [leficTBus 3nekTpuueckoro toka. Cuiia
Toka. Hampsxenue.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
18 3akon Oma 1 ygacTka anektpuaeckout nenu: / = U/R
[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
e TT—FT AT - R—R 4.
3.9 [TapannenpsHOE COEIMHEHNE IPOBOIHUKOB PABHOTO COMPOTHUBIICHUS:
U=U,I=[+I;R=—.
-7 ST 2
CMeniaHHble COEJUHEHMSI IPOBOJHUKOB
3.10 Pabota u momHOCTh 2nekTpudeckoro toka. 4 = Ult, P = Ul
3akon Jxxoyins — Jlenna:
3.11 .
: O=I"-R-t
312 OmnbiT Opcrena. MarHuTHoe 1Mose MpsSMOTo MPOBOAHHMKA € TOKOM. JIMHHM
MarHUTHOM MHIYKIIHH
113 MaruutHoe 10Ji€ IOCTOSHHOIO Mar"ura. B3ammonelcTBuE IOCTOSHHBIX

MAarHuToB




3.14

JlelicTBME MAarHUTHOTO TTOJISI HA MTPOBOAHUK C TOKOM

3.15

OmnbiTel @apanes. SBneHue 3aeKTpoMarHuTHON uHIyKuu. [lpaBumno Jlenmna

3.16

Ipakmuueckue pabomul

W3mepeHne 3IEKTPUYECKOrO  CONPOTHBIIEHHS  PE3UCTOpPA; MOIIHOCTH
JIEKTPUYECKOr0 TOKA; PAOOTHI IEKTPUUECKOTO TOKA.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, BO3ZHHUKAIOIIETO B IPOBOJHUKE
(pe3ucrophl, JaMIo4ka), OT HANpsDKEHUs] Ha KOHILAX IPOBOJHUKA;
3aBUCUMOCTH CONPOTHUBIIEHUS OT JUIMHBI IIPOBOJHUKA, IUIOIIAJH €ro
MIOTIEPEYHOI0 CEUYEHUS U YJEIBHOIO CONIPOTHUBIIEHUS.

[IpoBepka  mpaBwiia  Ajsi  DJIEKTPUYECKOTO  HANpPSDKEHUS — IpH
[OCJIEIOBATEIbHOM ~ COEIMHEHUHM MPOBOJHUKOB;, TMpaBWiia s CHJIbI
AJIEKTPUYECKOTO TOKAa MpU MApajUIeIbHOM COEIUHEHHHM HPOBOJIHUKOB

(pe3uCTOpHI M TAMITOYKA)

3.17

Qusuueckue sa61eHUs 6 npupode. DIIEKTPUUECKHE SBJICHHS B aTtMmocdepe,
AIIEKTPUYECTBO KHMBBIX OPraHU3MOB, MarHuTHoe Tmojie 3eMiH, apeid

IMOJIFOCOB, POJIb MAarHUTHOI'O IIOJIA JJIA )KMU3HU Ha 36MJ’IC, IOJIAPHOEC CUAHUC

3.18

Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEpMETp, BOJIbTMETpP, peocTarT,
CUETUMK OJIEKTPUUECKOM HSHEPruH, DIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
IIPEIOXPAHUTENN, DJIEKTPOMArHUT, JIEKTPOABUIaTENb IOCTOSHHOTO TOKa,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19

3J'I€KTpOMaFHI/ITHBIC BoaHsI. IlIkana SJICKTPOMArHMTHBIX BOJIH

3.20

JlydeBast mozenb cera. [IpsmonnHeiHOE paclipOCTpaHEHHE CBETA

3.21

3akoH oTpaxeHus cBera. [ockoe 3epkaiio

3.22

[Ipenomnenue cBeTa. 3aKOH NMPETOMIICHUS CBETA

3.23

]_II/ICHepCI/IH CBCTa

3.24

Jlunza. Xop myueit B mun3e. @OKyCHOE pacCTOsHUE JIUH3BL. ONTHYECKas cuila
yuusel: D= 1/F

3.25

I'na3 kak ontuueckas cucreMa. Onruyeckrue npudopsl

3.26

IIpakxmuueckue pabomul

W3mepenne onTuyeckoil cuibl coOuparoiieil TMH3bL;, (POKYCHOTO PACCTOSHUS
coOuparonieid JTUH3bI (110 CBOWCTBY pAaBEHCTBA pPa3MEpPOB TIpeaAMeTa |
M300pakeHHs, KOT/Ia TIPEIMET PACIIOIOKEH B IBOMHOM (POKyce), moKa3aTes

MMPCIOMJICHUA CTCKJIA.




HccnenoBanue cBoilcTBa H300pa)K€HMs, IOJYYEHHOTO C  IIOMOIIBIO
cobuparoniell JUH3bl; N3MEHEHHs (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa NPCIIOMJIICHHUA CBECTOBOTO Jiyda OT yIJia MaJACHUA Ha

rpaHuie «BO3AYyX — CTCKIIO»

Qusuueckue saenenus 6 npupode. 3atmeHus ConnHua u JIyHbl, 1BeTa Tel,

327 ONTUYECKUE SBJICHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PannoaktuBHOCTh. Anb(a-, OeTa-, ramMmma-uziaydeHus. Peakuuu anbda-u
. Oera-pacmajna
42 Omnbwitel Pesepdopna mo paccesHuro anbda-gactum. [lnanerapHas momenb
' aToma
4.3 CocrtaB aToMHOTrO0 siapa. M30Tomnbl
4.4 [lepuon momypacmnaga aTOMHBIX SIA€P
4.5 SnepHble peaky. 3aKOHBI COXPaHEHHUs 3apsI0BOI0 U MaCCOBOT'O YUCET
Qusuueckue s6NeHUA 6 Npupooe: €CTECTBEHHBINH paaMOaKTHUBHBIN (OH,
4.6 KOCMHYECKHE JY4YH, DPaJHMOAaKTUBHOE H3JIIy4YCHHE TPHPOIHBIX MUHEPAJIOB,
JeHCTBUE pAaJHOAKTUBHBIX U3ITyUYeHU HA OPraHu3M YelloBeKa
47 Texnuueckue ycmpovicmea: CHEKTPOCKOI, WHAWBUIYAIbHBIH 103UMETD,

kamepa BunbcoHa, siiepHasi 3HepreTuka
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