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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlI€HO HAa (OpPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHS
¢u3MKN Ha JAEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIINXCs.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHUHU paboueii mporpaMmbl IO YIeOHOMY MPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, IMOCKOJBbKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
NO3HaHMsI, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa30BaTeIbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYyYalol[uXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH JUISI Pa3BHTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX IeJiel mporpaMMbl 10 ()U3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOEHUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUM;

OCBOGHHME METOJOB pEIICHHS MPOCTEUIIMX Pacy€THBIX 3aJad C
UCIIOJIb30BaHUEM busznuecKux MOJIENEH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOII0IAaTh MPUPOIHBIC SIBJICHUS U BBIIOIHATH OMBITHI,
nabopaTopHble pabOTBI H  DKCHEPUMEHTANIbHBIC HCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHKCHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON IeSTEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemsplii B mporpaMmmMe no (U3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKa AKCICPUMEHTATBHBIX 3aJIaHUM, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuznyeckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SIBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpUOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBumwxkenue, auddysus. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenne nuddysumn.
3. HabGmionenue  sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuwie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPUUH. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwita Kak XapakTepUCTHKa B3auMoAeHcTBHS Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelrcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE TOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. Halnronenme MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HabOnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJIEHCTBUU TeE.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000youku 3emiu. OmbiT Toppuyemmu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
T€Ja Y MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOMW YKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJaBaHUE WJIM MOTPYKEHHUE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAauH:
TEIUIONPOBOIHOCTD, KOHBEKIIS, U3IyYEHHE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabGnronenue TemioBoro paciupeHus Tei.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Buae! Tennonepenayn.

OxJtaxieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuwvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tejla B Pe3yJibTare
Terionepeaayr U padboThl BHEIITHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TeII000MeHE C HAarpeThiM METATUITMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousid. IlpuHimn
CYIEPHO3ULIMU MEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DnexkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekTpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaTHyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3aps0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEpPMETPOM.
. I3MepeHne 251eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpPOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEl NOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHune u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNIPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  HUX
OoOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBUCUMOCTh CHJbl  B3aHUMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmnpaBJCHUsS TOKa B
KATYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUs. PaBHOMEpHOE MPAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOo/HOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpamnieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpOCTpeMUTENIbHOE YCKOPEHHUE.

IIepBebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEpPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS TTIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianer BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUkKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHnanbHas sHeprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxxaTtou npyxxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MexaHMUeCKOro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

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

CpaBHEHHME TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABUKECHUS.

Habmroienue nBU»KeHUs Tea 1o OKPYKHOCTH.

Habnrogenne MexaHn4eCKUX SBJICHHI, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM  JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa MPU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUr pHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TEJIA MO IEHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WIIU TEJICKKHU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIBLHOTO JIaBJICHHUS.

Omnpenenenue kodphunreHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTHM TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
IONEpeYHble  BOJHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenue npoa0ibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYecKOTo
MasTHHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUH NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUW TIpy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

I



OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BOMHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lIcronb30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrthueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMonMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XOJ ny4yer B pacCEeUBAIOLICH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaK€HUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEIOMJIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIIEH JIUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue v MoroeHne cBera aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespameHus. [lepron nmomypacnana aTOMHBIX SI€Ep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU HA JKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpsbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINK MOYJb TIPEAHA3HAYEH JJI1 CUCTEMATU3aluU
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE JUIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIMX ATOT YYCOHBIN MpeaMET.

[Ipy U3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaETCsl JOCTHIKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOHOB HCCIENOBaHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (hU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIIBHOCTHBIM XapaKTep NaHHOIO paszeliia peaau3yercs
3a cuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEIJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKkue BICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIENOBAHMS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JIO003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aromoJIy4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0pa3a JKHW3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(OpMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 e MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM IPaKTUYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (HU3MYECKUX 3HAHUM JJIA pelieHus 3a1ad B
00JIacTH OKpY’Kalolllel Cpejbl, IJIAaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

peleHus;

e §8) ajanTanuM K HM3MEHSIOIMMCSH YCJIOBHSAM CONHMAJIbHOM W MPHPOJHOM
cpeabl:

e - TOTPEOHOCTH BO B3aWMOJICUCTBUU TPHU BBINOJHEHUH HUCCICIOBAHUN U
POEKTOB (DM3MYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METANPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (QHU3UKE HAa YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnle Jjornueckue 1eiicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKKM OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBAThH CYMIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
000OIICHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBAEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NICCKUX
SIBJICHWA W TIPOIIECCOB, JIEJaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHME HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIbHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAILIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
bu3ndecKoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY TMpPEICTaBICHUSA
uHpopMalUu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOWHALIUSMHU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllCJICHHBIE HA pELICHHE 33JaYd M MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHMUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTM COBMECTHOW JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANPABJICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIECHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYALUSIX, TPEOYIOUIUX
JUISL pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3IMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pelIeHUi
TpyIIon);

CaMOCTOATENLHO COCTABJISITh AITOPUTM pellIeHUs (U3HMUECKON 3aa4l WU
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS)  PE3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIE B XOJ BBINIOJHEHUS
(GuU3MUEeCKOro UMCCIEAOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPABHOJAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
pPaBHOMEPHOE  JIBW)KCHHE, HEpPaBHOMEPHOE  JIBW)KCHHE, HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya AaBJICHUS TBEPABIMU TEIaMHU, XUIKOCTIMU U
razamyd, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pblyaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpeHus, AaBliecHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYEeCKash M TMOTEHIHaTbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIHOJIb3yeMbIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecus pbryara (0oka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEIUYUHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaThH MIPOBEPSIEMBIEC
IPENOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHHUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSMbIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYroCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHHUsA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJUTH KOCBEHHBIE HU3MEPEHHsS (PU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOImAas Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AelCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MACHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS JIOCKOCTD;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIPABIWYCCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPhl  (HAXOAWTh WHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOCHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONTb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BIaJeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKAaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WK Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALIAEH;

IpU BBITIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHHUIN paclpenesiTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIOJI30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACHIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsifl, SICKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIHN JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIAEBAHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpPOBOHOCTD, KOHBEKIIHUS, U3IIy4YCHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsIOB, JCHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JICHCTBUE
MarHuTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBJIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIC SIBJICHUS B TPUPOJE,
KpUCTAJUTbI B mpupoje, u3nydeHue CoJiHIA, 3amMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOJOCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJieNIbHAas TEIUIOEMKOCTh BEIECTBA, YJAEdbHAsA TEIUIOTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeiIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBIIECHUE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BeElIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BEIUYHMH, 0003HAYEHUS U €IMHUIIBI
¢u3nyeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BETUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUH
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULUHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJisl yyacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DSHEPruUM, IIpU 3TOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
IaroB ¢ Omnopol Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pelatb pacu€THble 3a7adyd B 2—3 JCWUCTBUS, HCMOJB3YySd 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX JIJIS  peIIeHHs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peleHus, NPOBOAUTH PACUEThl M CpPAaBHUBATh
MOJIYYEeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(¢u3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEOBAHMS, BBIIEIATH
MIPOBEPSAEMOE  MPEAINOJNIOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSAKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1eJIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3nyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHHH OT I[BETa H3JIydarolle (TmorjoIiaromei)
MIOBEPXHOCTH, CKOPOCTh UCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IJIoIAa €€ IOBEPXHOCTH, DJJEKTpHU3alus TEl W B3aWMOJCUCTBUE
NEKTPUYECKUX  3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEPSAEMBbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
PE3yNBTAaThl U3MEPECHUN C YIETOM 33JaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATEIIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€Iys MPEIIOKEHHON MHCTPYKIUU, U
BBIUUCIISATh 3HAUCHNE BEJINUMHBI,

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOMl Ha HMX omnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATEIBHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOAUTh  NpUMEphl  (HAXOauWTh  WHGMOpPMAIUMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUWA B TIOBCETHEBHOU
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOMIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYKAIOLIEH CPELIE;

OCYIIECTBJIATh TOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAILMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH y4E€OHBIX 3aJJaHUN HAay4YHO-TOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIOPABOYHBIE MaTepHUalbl,
pecypcol cet MIHTepHET, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHSATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MpPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpeliesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJ]a4aMHU, CJIEIUTh 3a BHINIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJI30BaTh IOHATHSA: CHCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMXXKEHHS, Aedopmarius
(ympyrasi, mjgacTU4eckas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTpPbl UCIYCKaHWs U MOTJIOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIbL, SIAEPHAS] SJHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JIBUKCHHE, PaBHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE



TeJI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarolue u
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IBETa TeT,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIECUCTBHE BUAUMOTO,
yiIbTpauOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHbIN
pPaIMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OMHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, MCTIONB3YS
dbu3nUeckue BEIUYUHBI (CpEeIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHue, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJA TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4ecKkass paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOHSTOTO HAJl MOBEPXHOCTHIO 3€MJIM, TMOTCHIIMAIbHAS JHEPTHUS CKATOU
NPYXKWHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHW4YecKas JSHEepTus,
MIEPUOJT M YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHHUS CPEbl), IPH OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (DU3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIBI (U3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCEN



IpU SACPHBIX PEAKIMIX, MPU ITOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE NIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUMBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPU TTOMOIIH
$uU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEANOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJNTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
(¢u3nUecKux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHENHOE paclpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOMCTB HW300pa)KeHHsI MpeaMeTa B CcoOMparomien
JAUH3€e, HAOMIOJEHHE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA © €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
cCpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHUS
(M3MepUTEILHOTO PUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (IU3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepuoja
KoJIe0aHUI MaTeMaTH4YeCKOro MasTHUKAa OT IJMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢usznyecKkux BeIMYMH B BUAE TaOIMMI U rpaduKoB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJIHOIO MAaJeHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBKEHMS, MEXaHHueckas padoTa M MOIIHOCTh, 4acToTa U
nepuosa KojeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass CuJa COOMparolled JIMH3bl, paAUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIMH, BBIYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy10BaHUEM;

pa3nnyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS MW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, JNATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHA U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI I CXE€MaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie U COOUpArOLeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KAIOLIEH cperie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUU YYE€OHBIX 33JaHUIl HAy4YHO-MONYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
MHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
HNEATEIbBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapar K3y4aeMoro pasiena (U3HKM U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbie | IlpakTHyeckue
n/n MPOrpaMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 ®usuka - HayKa o one 2
M3HKa - Hayka 0 Hpupos https://m.edsoo.ru/7f416194
1.2 DOHU3NYCCKUE BEITUYNHBI 2 1 bubmorera [TOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecrBennona i METO/T TTO3HA 2 1
TECTBCHHOHAYHHBI METOA LOSHAHA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHavaibHbIE CBeeHUS 0 CTPOCHNH BelleCTBa
bu6mmorexa [IOK
2.1 C 1
TPOCHHE BeIECTBA https://m.edsoo.ru/7f416194
29 JIBr>KeHue U B3aUMOICCTBUE YaCTHUII ) | bubnnorexa [JOK
) BellleCcTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbie COCTO elecTna 2
TPEratHet ORI BEMECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK




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

bu6mmoreka [IOK

33 Cuna. Bt cin 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenus TBEPALIMU 3 bubmuorexa [JOK
) TEJIaMH, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(HEPHOC JaBiICHHC https://m.edsoo.ru/7f416194
44 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa n MOIIHOCTD. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTHHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpoctsie mexanusmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHITHECKas SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pPa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTtpoeHnune U CBOMCTBA BeEIECTBA 7 bubmorexa LOK
) P m https://m.edsoo.ru/7f4181ce
b K
1.2 TernmoBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DJIEKTPUYECKUE 3apsi/ibl. 3apsiKEHHbIC Tela 7 | bu6mmoreka [IOK
) U UX B3aMOJEHCTBUEC https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7| 7 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps:/m.cdsoo.ru/7i418 ] ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHUTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 6 4
JICKTPOMATHUTHA HHYKHHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPorpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexanun4ueckue siBJICHUSA
11 MexaHn4eCcKOoe JBMKCHUE U CIIOCOOBI €TI0 10 | bubmuoreka [JOK
’ OITUCaHU https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3anmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4ab
bub6 K
1.3 3aKOHbI COXpPaHEHUS 10 3 nommorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 Mexanuyeckue kojeda 7 3
XAHHMHCCKHIC KOICOani https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiieKkTpoMarHuTHoeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJe U 6 ) bubnmoreka [JOK
’ JJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2 JInH3BI 1 onTHYECKHE TPHOOPHI 6 3 hitps://m.edsoo.ru/7f4 1ada6
bubmuorexa [JOK
4. P 2
3 a3no)keHue 0eoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
5.1 Hcnyckanue v MOronieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpocHHE aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FlAcpHEIe peaKiuy ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O IIPUPOJE.
SIBnenns npuponsl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

du3nyeckre BETUYUHEI B UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHU
KUAKOCTHOTO TEPMOMETpA U JaT4YnKa
TeMIEepaTyphl”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4yaroT IPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYecKux
SIBJIEHUH C IIOMOIILIO MOJEIEH

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

Ypok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIbHOCTD MOJIETA MIAapHKa,
MYLEHHOTO0 TOPU30HTAIIbHO, TEM
Oosble, yeM OoJble BHICOTA ITycKa"




Crpoenue BemiectBa. ONbITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIIESCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccinenopanue «OnbITHI 1O
9 HAOJII0/ICHUIO TEIIOBOIO PacIIiPEHMS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocBs3b MeX1y cBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCcoOCHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa [JOK
p p P https://m.edsoo.ru/ff0a05c6
IBHKEHHE
bu6mmoreka [JOK
13 Ckopocts. EquauIer ckopocT
P e 1 P https://m.edsoo.ru/ff0a079c¢
14 PacueT myTH U BpeMeHHU IBMKEHUS bubmorexa HOK
yr P https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3aKkoH HHEPLIUH.
15 BSaPII)MOHeﬁCTBHe TeJ'IpKaK OpuYrHa bubmorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKCHHUSI TEIT
16 ITmorHOCTE BelecTBa. Pacuer maccel bu6mmoreka [JOK
1 00BEMA TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «Ornpenenenue




IJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agaua mo reme "IlnorHOCTH

bu6mmoreka [JOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoiecTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3ydenue
20 3aBUCUMOCTH PACTSKCHUS
(redopmanivn) NpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI»
21 SBaenue TaroreHus. Cuia TSKeCTH
CBsi3b MEXy CHIION TSAXKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmmorera [JOK
https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cwuna Tsoxecta”
23 Cuiia TSKeCTH Ha ApYTruX IJIaHeTax. bubnnoreka [JOK
Pu3nyecKue XapakKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenne cnn. Jlunamonmerp https://m.edsoo.ru/ffO0al8cc
bu6mmoreka [IOK
2 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CIio’)keHHe ABYX CHUJI, HalPaBICHHBIX
26 1O OJTHOM npﬂifi)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Penrenue 3amad mo reme
"PaBHOnElcTBYIOIIASA CHIT"
)3 TpeHue CKOIbXKEHNS U TPEHUE MTOKOSI. bubnnorexa [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopnast pabora «3yuenue bubnmuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CWJIBI JABJICHUS U
XapakTepa COIPHUKACAIOUINXCsA
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Penrenue 3amaud mo remam: «Bec

31 Tenay, «I'paduyeckoe n3o0pakeHue bubnmoreka [JOK
cuy, «Cuisly, «PaBHOAeCTBYOIIAasA https://m.edsoo.ru/ff0alde0
CHII»

KoHTposbHas paboTta 1mo Temam:
«MexaHuueckoe JIBHKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'padrueckoe n300pakeHUE CUITY,
«Cuibn»

13 Hasnenue. CriocoObl yMEHBIIEHUS U bubnuoteka [JOK
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBHCUMOCTD

34 JIaBJICHHS Ta3a OT 00bEMA, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenava maBiaeHUs TBEPABIMU
35 TCJII;.MI/I, JKUIKOCTSIMM U II‘)a3aMI/I. bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBneHue B )XUAKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3amgau no reme «JlaBnenue B bubnmnoreka [JOK
JKHAKOCTH U raze. 3akoH ITackams» https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs cocybl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Pnpapiiecknuit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBo
SKMAKOCTHBIN Hacoc
Atmocdepa 3emnn. [Ipuannen
CYILIECTBOBAHUS BO3, HOMU
41 ?H OYKH 3eMJIn 3;1[3}$CIHMOCTL bubmmorexa LOK
ool - https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JIaBJICHUSI OT BBICOTHI
HaJl ypOBHEM MOPs
bubmuoreka [JOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https.//m.edsoo.ru/ff0a2bSa
43 N3mepenne atMochepHOTO JaBICHHUS. bubnnoreka [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BI)ICOTI)%)HI; OBHEM bubmmorexa [OK
B
AaBT AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapometp-anepoua. Armocdepnoe bubnuotexa [JOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATtmocdepHoe aaBneHue"
elCTBHUE KUJIKOCTH U Ta3a Ha
47 A A X e bu6mmoreka [IOK
TOTPYKCHHOC B H ero. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

JIEUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE
B )KUJIKOCTEY

https://m.edsoo.ru/ff0a33fc




JlaboparopHast paboTa 1o Teme

49 «MccnenoBanne 3aBUCHMOCTH Beca bubmuoreka [JOK
TeNa B BOJIE OT 00BhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TeJa»
50 [InaBanue Ten bubmmorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYUPOBAHUE JIOJIKH 1
onpeeneHue e€ rpy30nobEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
50 cya0B. Bo3nyxonnaBanuey, bubnuorexa [JOK
«/laBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 Mexanunueckas pabota bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
54 Momnuocts. EquHUNEI MOITHOCTH bubmmorexa LOK
https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOU ITpU
NoABEME T10 JIECTHUIIE"
56 IIpocTeie MexaHu3Msbl. Peryar.
PaBHOBecue cuit Ha peruare
KonTponbhas pabota no teme
57 «/laBieHME TBEPBIX T, JKUIKOCTEH
1 Ta3oBy» / Beepoccuiickas
poBepoyHas paborta
58 PesepBHblit ypok. PaboTta ¢ Tekctamu bubnmorexa LIOK

https://m.edsoo.ru/ff0adffe




1o TeMe «JlaBiieHre TBEPABIX TEII,
XKUJKOCTEH U Ta3oBy» / Beepoccuiickas
poBepoyHas pabora

59

Pervaru B TexHuKe, OBITY U IPUPOJIE.
JlaboparopHnas pabota
«MccnemoBanue yCiaoBUi PaBHOBECHSI
pbIuara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pentenue 3amau mo teMe «Y CIIOBUA
paBHOBECHS pblUara

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

61

Koaddumuent nose3Horo nercTBus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/[ HakinoHHOM
TTOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"

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

63

MexaHnueckas JHeprusl.
KuneTtndeckas ¥ NoTeHIMAIbHAS
SHEPTHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

65

VY PpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIPEIeICHNE
WU3MEHEHHUs KHHETUYECKOU 1
NOTEHLNAIbHON PHEPTUH NTPH
CKaThIBaHUM TeJia 110 HAKJIOHHOM
MJI0CKOCTH"

66

KonTtponbHas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHI»




67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
no teme "MexaHudeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
PesepBHeIit ypok. Pabora ¢ TekcTramu
68 o Teme "Pabora. MoIHOCTG. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUIKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 bubnrorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmmpeHue u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUSI 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bubnuoreka [IOK
W3MEHEHUSI BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buzael reruionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuorexa [JOK

11
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEII0BOro OanaHca. bubnnorexka [HOK

13 p 0
TemnyooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer koau4uecTBa TEIIOTHI,

15 HE0OXO0IMMOTO ISl HATPEBAHUS TEla
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Omnpeznenenue bubnnoreka [JOK
yIeIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHNE

18 KPHUCTAIINYECKUX 1;en VY neapHas bubmmorera [IOK

p ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIebHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCALHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas termmora bu6mmorexa [IOK




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO aBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEIBLHOM BJIIAXKHOCTH BO3TyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpenencHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurares.
TermioBele IBUTATENN U 3aIUTA

OKpY>Karolle cpeibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXpaHCHUA U IIPCBpALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUH
BemecTsa"

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

28

KonTponbnas pabora no teme
"TemnoBele ABiIeHud. M3menenune
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"




B3aumMozeicTBue 3apsyKeHHBIX TEIl.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
1 HanpsikeHHOCTD 371€KTPUUYECKOTo bubmumoreka [IOK
nons. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
Hocutenu snekrpuueckux 3apsios.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmorexa [IOK
COXPAaHEHUs 3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHNE bubnmnoreka [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUSI €r0
36 cyliecTBoBaHMs. McTOuHUKM Bubmorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeNCTBUA SIEKTPUYECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnoreka [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1ienb U €€ COCTaBHbIE
4acTH
Cuna Toka. JJaboparopHas pabota
bu6mmoreka [JOK
41 "N3mepeHue u peryiupoBaHHe CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHUE.

42 Bonbsr™merp. JTaboparopnas pabota 0.5 bubmmoreka [JOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY enbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3IEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJIHUKA OT €r0 JAJIUHBI, ILIOWAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabora
"NccnenoBanue 3aBUCUMOCTH CHJTBI
46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucTope”

47 [TocnenoBarenbHOE M MapaIICIHHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka

43 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [JOK
IOCJIEI0BATEIBHOM COEINHEHNH JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”

JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU 1 bubnuorexa [IOK

napajuieIbHOM COeAMHEHUN
pe3uctopon"

https://m.edsoo.ru/ffO0aadle




Pemenue 3aga4 Ha npuMeHEeHUE

50 3akoHa OMa ISt pa3jJInyHoro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OmnpeneieHue
52 a60TpLI u II:/IOH_II}I)OCTI/I SHCKTpI/I‘IeCKOl"O buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
. bubnuorexa [JOK
53 ANEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
55 Ypok-uccnenosanue "M3yuenue bubnnoreka [JOK
MOJ€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMJI1 U ero 3Ha4YeHue IS )KU3HU Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUYECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3anuMoaercTBuA. I10CTOSTHHBII
AIEKTPUUYECKUNA TOK"
KonTponpHas pabota mo Teme
"DHIEKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsiKEHHBIE TeJla U UX

B3anMoiericTBUS. I1oCTOIHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepouHas paboTa

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe noje
JIEKTPUUYECKOro TOka MarHutHoe
10JI€ KaTyIIKU C TOKOM

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

61

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTaTENb TOCTOSTHHOTO
Toka. Mcrions3oBanue
AJEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI ekTpoaBurarens"”

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

63

OnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenuna

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIEeKTPUUECKHe U




MAarHUTHBIE SIBJICHUS"

KonrponsHas pabora o teme

" bubnnoreka HOK
66 DNEeKTPUYECKUE U MAaTHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubmuorexa [IOK
o teme "TernoBsie aBieHUS" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. Paborta ¢ Tekctamu |
1o Teme "MarHuTHbIe sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
[
Jl:;_n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue fI[:;'—?EHI/IH :)I;I[()l;l;(;?::eﬂbﬂble
padoThI padoThI pecypenI

1 MexaHnnueckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubnuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubnuoreka [IOK
JIBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnorexka HOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Tena Ipu | | bubmuorexa [JOK
PaBHOYCKOPEHHOM ABIXKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

2 CBoboanoe nagenue tei. OnbITh 1
lNanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuotexa [JOK
oKpyxHOCTH. [lepnona u yacrora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMHUTEIIBHOE YCKOPEHHE
1 IlepBeb1it 3ak0oH HproTona. BekTop bubnuoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpuMeHeHue bubmmoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
Bu6moteka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnast pabota «Ornpezenenue bubnmnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Cira Tpers hnps://m.edsogru/fmam8
19 Pemenne 3agau mo teme «Cuna bubmunoreka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
Kod(dulieHTa TPEHUS CKOIbKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
Tpems” https://m.edsoo.ru/ff0afb8e
2 Cuia TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnmnoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




HajcHus

Ypoxk-koHpepenuus "JIBrkeHue et

23 BOKPYT I'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['aaktuku"
Pemenue 3agau mo teme "Cuna
24 TSIKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
: P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
’5 [lepBas kocMHuyecKas CKOPOCTb. Bbu6mmotreka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHaIbHOW TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
N bubmuorexa [JOK
26 PaBHOBecue TBEp0OTO TENA C
. " https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmenT cuinsl. LenTp TsKECTH
PaBHOBeCcHe MaTepHaIbHOW TOYKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpOTO TEMA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
73 Pemenue 3agaq mo reme "MomeHT bu6mmoteka [IOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe
29 o TeMe "MexaHnueckoe IBHKEHHUE bubmmorexa HOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbnas pabota mo Teme
30 "MexaHHnYeCcKOe IBKEHHE bubmmorexa TIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
31 Nmnynec Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIIPYTO€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
133 VYpoxk-konpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Bubmuoteka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTD https://m.edsofm/ff0b0a84
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnuoreka [{OK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEprUH U pabOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yuenue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBHIKEHUE U €r0 but6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnuotexa [JOK
Brinyxaennsle koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKuil ¥ NPy KUHHBINA

MasiTHHUKH




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
IIPY>XKAHBL X MACCHL ITPy3a»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUIX

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJIeOaHn i
NPY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH MEpUO/ia KoJeOaHuit
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHW4YecKux BOJH. [IpononbsHbIe 1
MONIEPEUHBIE BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0b2 1fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
UH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe

bubnunorexa LIOK




110 TeMe "3aKOHbI COXPaHEHMUS.
Mexannueckue KojieOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o Teme

55 "3aKoHbI COXpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJIHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypoxk-koupepennus "Llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3zyuenue
. bubnuoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemrenue 3amau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETA.
. bubnuoreka [{OK
61 CxopocTts cBeTa. BoHOBBIE CBOICTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bu6mmoteka [IOK
62 pacmpocTpaHeHue cBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha mpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmnoreka [JOK




MMpCIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHoe BHYTpEeHHEE OTpaxKeHUE
cBera. Mcrosabp30BaHue MOJIHOTO

bu6nmoreka [IOK

05 BHYTPEHHETO OTPAXKECHHUS B https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJIaX
Jlaboparopnas pabdota "Hccrnenoanme
66 3aBHCHMOCTH YTIJIa IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla maJieHus Ha
rpanuiie "Bo3nyx-crexno""
Ypok-koupepenuus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [IOK
68 JIunzel. OnTryeckas cuiia JMH3bI hitps:/m.cdsoo.ru/fOb3f2c
69 [Toctpoenue n3o0paxeHuii B TMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI bubmmorexa LIOK
CHTE cobparomedi THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubnmnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubamorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "egexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceera B CIIEKT.
74 Omnertel HetoToHa. Croxkenue bubmmorexa [IOK

CIIEKTpaJIbHBIX IBETOB. [{ucnepcus

https://m.edsoo.ru/ff0cOf4c




CBCTa

Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo 06eJI0ro CBeTa B CIEeKTP U

75 BOCIIPUSTHIO LIBETA MPEIMETOB MPHU UX bubmorexa [IOK
P 1 pedl P https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 [BETOBhIC
bunbTph"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBA CBETA: AUCIIEPCHUSI,
uHTephepeHus u qudpakums’"
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 morjonieHue cBera
. bubnuoreka [IOK
79 atomoM. KBaHThbl. JInneluaTeie
https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habmtonenue bubnnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoOro sipa. Hykinonnas bubmuorexka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NTpEBpALCHUS. bubnmnoreka HOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau o teme: but6mmoreka [IOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nonypacnana
26 Ypok-koHpepenus "PagnoakTiuBHbIC bubnuotexa [JOK

HU3JIy4YCHUS B IIpUPOAC, MCIUITNHC,

https://m.edsoo.ru/ff0c2126




Texuuke"

87

SnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsAJ0BOI0 U MacCOBOTO
qucel

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c1c58

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUun

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1d7a

&9

Pemenue 3ampau no reme "SnepHeie
peaxkuun"

90

Peakuuu cunTes3a u aenenusd saep.
Hctounuku sHeprun CosiHIla U 3BE3]T

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c1e88

91

Ypok-koupepenmus " nepras
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITy4YEeHUH Ha KUBbIE
OpraHu3Mbl"

92

ITonroToBka Kk KOHTPOJBHON paboTe
110 TeMe "DJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabora no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBsic siBIeHHS"

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3aumoneiicteue ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX ¥ Ka4YeCTBEHHBIX 33]1a4 110
teme "TemoBble mpoiecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572




[ToBTrOopenue, o6o0mmenue. Pemenue

bub6nmoreka [IOK
96 pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 M0 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTropenue, o6o0mmenue. Pemenne
97 aCUETHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 buGnuorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpeHmEe, 0600IIEHHE.
98 JlabGopaTopHbIe pabOTHI IO KYPC 1 1 buGnnorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBELIE SIBIIEHUS
[ToBTOpenue, o600meHne. Pabora ¢
" bubnmnoreka [JOK
99 TEKCTAMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IpOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM TNEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUN

1.4

ONKCHIBaTh H3y4YCHHbIE CBOMCTBA Tel MU (DU3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (U3NYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, UX
0003HaueHMsI ¥ €AUHULIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCpPU3OBaTh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA W IPOLIECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpKU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTréMaTUu4d4CCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIITL NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOTMYEeCKHX ImaroB c omopo Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA WMIIH

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHaIN3a
YCIIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE YCJIOBHE, IMOJICTABIISAThH
busznyecKkre BEMUINHBI B (OPMYIIBI M POBOJUTH PACUEThI, HAXOAUTH
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC JUTSI PEIICHHsSI 3a/1a4, OLICHUBATh

PEAUTUCTUIHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYeCKUX METOJOB, B OIMCAHUU HCCIEAOBAHUSA BBIICTATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
HMHTEPIPETUPOBATh MOJNYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYecKux  CBOMCTB  Tei:  (OpPMYyIHMpPOBaTH  MPOBEPsEMBbIC
NPEINoNIOKEeHNUs, coOupaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHHs] C HCIOJIb30BAHHUEM AaHAJIOIOBBIX U
UQPPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS TMPHUOOPOB C YIETOM

3aJJaHHOM aOCOTIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (U3UYECKOil
BEJIMYUHBl OT JPYrol C UCIHOJB30BAHUEM MPSIMBIX H3MEPEHMI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUS], CIEAYs NPEIIOKEHHOMY IIJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, 1€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I?>I/ILI€CKI/IX BCJIIMYHH, CJICays
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IPU BBINIOJIHCHUHA I/I3MCpCHI/II71 CO6I/IpaTB
SKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJIMYHHBI

1.13

CO6J’IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBAaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JEUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OINHMCaHUS,
UCIIONIB3YSl 3HAHUS O CBOMCTBaX  (PU3MYECKUX SBIEHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCTOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUH U TMyTEM CpPaBHEHHS pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMALUIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBIIIOJIHEHUH Y4eOHBIX 3a/1aHuI
HAy4YHOIIOMYJIAPHYIO  JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHWUs,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHeT, BlageTh
npuéMaMy KOHCIICKTHPOBAHMSI TEKCTa, TpeoOpa3oBaHus WH(DOpMALIUN

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MMMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (GU3NIECKOro
COJIep’KaHus, B TOM 4YMcie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHHUS O
pesyibTaTax MPOEKTOB WM YYeOHBIX HCCIEJOBaHUH, NPU 3ITOM
rpaMOTHO HCIOJIb30BaTh HM3Y4YEHHBIM MOHATUIHBIN ammapaT Kypca

(GU3HKH, CONPOBOXKIATh BHICTYIJIEHUE NPE3eHTalluel

1.19

IPU BBIOJHEHUU Y4YE€OHBIX MPOEKTOB M UCCIECIOBaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJla4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ] B JEATENbHOCTb TPYMHIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBASK MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapPAaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 33aJauy B YYEOHYIO, BBIICIATH

CYyIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU IMPABUIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyEMBIX  BEIHYHH,
0003HaueHMs U €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, (1)I/ISI/IIICCKI/IG ABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3alucCblBaTb €ro MaTr€éMaTH4CCKOC

BBIPAKECHHE

1.6

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BbsCHEHUE u3 |
— 2 JIOTMYECKHX IIaroB C TOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCMONb3Ys 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX JJI1 pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HEOoOXOoMuMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh PacUY€Thl M CPAaBHUBATH
MOJIydeHHOE 3HA4YeHHE (U3MUYECKOM BEIMYWHBI C HM3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpOGJ’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHN, BEIACIATH
MMPOBCPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPpAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

MNpOBOAWUTL OIBITHI 110 HaGJIIO,Z[CHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU WJIHA
(GU3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  MIpOBEpsEMbIC

OpPEANoNoKeHUsl, coOuparb  yCTAaHOBKY M3  IPEMJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YHUKOB (1)I/I?>I/ILIeCKI/IX BCJIIMYMH, CpaBHUBATh PE3YJIbTaThbl

U3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

MPOBOAWTH  HCCIEAOBAHHE 3aBUCUMOCTH  OAHOW  (PU3UUECKOU
BEIMYMHBI OT JPYrol C MCHOJb30BAaHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpEHUs, CIeAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJE TaOMUIl U rpaduxos,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  H3MEpPEHUs  (U3UUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clenys MpEeNIOKEHHOW MHCTPYKLUH, W BBIYMCIATH 3HA4YCHUE

BCJIMYHHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH pabore ¢

J1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CX€MaM U CXEMATUYHBIM PHUCYHKAaM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX Lelell C IoclIeqoBaTelIbHBIM U napaiC]IbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaYCHHS

9JICMCHTOB JJICKTPUYCCKUX nenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMeEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HH 171 oOecrieueHHs O€30MacHOCTH TMpU  OOpaleHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (HU3NUECKOTO CONEPKAHHSI B CETH
NHTepHeT, HAa OCHOBE HMMEIONIUXCA 3HAHUM U TMYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpasda

ABIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCIONIb30BAaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth HTepHeTr; BnageTh npuUEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIC MMChMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCIICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaluel

1.20

9 KJIACC

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M MCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBIIOJIHEHUEM ILIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTb KOHQIUKTHI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BATh U3YYCHHBIC TOHATUS

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHHE W3YYEHHbIX (U3UYECKUX SBJICHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOWCTBA Teln M (DU3UYECKHE SIBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3yeMBIX  BEJIHYMH,
0003HaYCHHS U €IMHUIIBI PU3HUYECCKUX BETUYNH, HAXOIUTh (DOPMYIIBI,

CBSI3BIBAIOIIME JIAaHHYIO (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTCpU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG ABJICHHA W IIPOLCCCHI,
HCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3alucCblBaTb C€ro Mar€éMaTH4CCKOC

BBIPAXECHHE

1.6

O00BSCHATH (PU3HYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YUCIE U B
KOHTEKCTE CUTyallull IpPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2
— 3 JIOTMYEeCKHX IIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemate pacu€THble 3aJauyd (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHUI), WCIONB3ys 3aKOHBI ¥  (OPMYIBI, CBS3BIBAIOIIHE
¢usnueckue BEMUYMHBI: HAa OCHOBE AaHAIM3a YCJIOBUS 3aJadu
3alKChIBaTh KPAaTKOE YCIIOBHE, BBIABISATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUI pelIeHUsl, IPOBOJUTh pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJIyYEHHOT0 3HA4Y€HUs (PU3HMUECKON BEITUUUHBI

1.8

pacriosHaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOILU
(bu3MYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIICT0BAHUS, BBIICIATH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLICHNWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIIECAOBAaHUA, JEJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIBITOB

1.9

MPOBOAMTH OIBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOIUMOCTH CEPHI0 MpPSAMBIX H3MEpEHHil,
ompesieNsis CpelHee 3HaueHHWEe H3MepsieMoil BenuuuHbl ((hokycHOe
paccTostHUE coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MEpeHUs (M3MEPUTEIBHOTO IPUOopa)

1.11

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEITUYHUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMU: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DHUKCHpPOBATh pPeE3yJIbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC TaG.HI/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOALI 1O pE3yJIbTaTaM UCCICAOBAHU A

1.12

IPOBOJIUTH  KOCBEHHBIE  H3MEPEHHs  (U3MYECKUX  BEJIHYMH:
IUTAHUPOBATh U3MEPEHHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPEIIOKEHHOW HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pEe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHHI

1.13

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pasnnyaTh OCHOBHBIC NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelNeit:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIENIb aTOMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKkTepru30BaTh MPHUHIUIBI JEHCTBHS W3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTHYHblE PHUCYHKH HW3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB NPU PEHIEHUH Y4YeOHO-IPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS 300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOAWUTh HWHPOPMAIUIO O IpUMeEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HH 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3[IOPOBBS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIH (HU3HUECKOTO COACPKAHUS B CETU
WNHTepHeT, caMOCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3aIpoc,
HAaXOAUTh NYTU  ONPENECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA M JOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuanbsl, pecypcbl cetu VHTepHer; Biaaerb npuUEMaMU

KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBCHHHG IMUCBbMCHHBIC W YCTHBIC C006H_[eHI/ISI Ha
OocHOBe HWHGOpPMAllMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3MUECKOro
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WM
UCCIENOBATENbCKOM  AEATENbHOCTH, MpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YUYEHHBIN MOHATUMHBIN anmnapaTr u3y4aeMoro pasjaeia
GU3UKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4éToMm

O0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IPU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M HCCIIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNiATh 005 3aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJICAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pasjaena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIEIO MHUPA

1.1

Odu3uka — Hayka O TMpupoAe. SBICHHUS MPUPOJBL.
dusnueckue SABJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

JJICKTPHUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl.  M3Mepenune  usmueckux
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €TMHULL

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IPOBCPKE THUIIOTE3, 00BsICHEHHE

HAOJIOIAaEMOTO SIBJICHUS

1.4

Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

1.5

[IpakTuyeckue paboTHI:

#H##Par###13mMepeHne pacCTOSTHUMN.
#H#HPar##l3MepeHne 00bEMa JKUJIKOCTH M TBEPIOTO
Telna.

H#H#H#Par###Onpenenenre pa3MepoB MajbIX TeEJ.
##HPar#H##l3Mepenue  TeMreparypbl NpU  TOMOILU

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPLI

[NEPBOHAYAIJIBHBIE CBEJJEHNA O CTPOEHNUN BEIIIECTBA

2.1

##HPar#H##CTpoeHne BellecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepbl.  ONBITH,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

22

###HPartHH ]| pmokeane  yactui,  BemiectBa.  CBS3b
CKOPOCTH  JIBIDKEHHsS 4YacTHI[ C  TeMIIepaTypou.

BpoynoBckoe nBmxenue, muddy3us

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U




OTTAJIKMBAHHUC

Hi##ParfH#H# ArperaTHple COCTOSIHMSI BEILLECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

24 B3anMocCBs3bp MeXay CBONCTBAMH BEIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuyeckue pabOTHI:
###Par###O1eHKa quaMeTpa aToMa METOJOM PsJioB (C
HCIoJib30BaHueM (otorpaduii).

2.6 #HHPar###ONbITH o HaO0II0ICHUIO TEIJI0BOTO

pacIIMpEeHHs Ta30B.
HH#HPar#H#H#0NbITl 10 OOHAPYXKEHHUIO JCHCTBHUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHn4ecKoe JIBIDKCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBI)KECHUE
H##H#P arf#H#CKOpOCTb. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacyér myTtu u BpeMeHu
JIBHOKEHUS
SBnenue uHepuuu. 3akoH HHepuuu. B3aumopeiicTBue
33 TeJ KaK NMPUYMHA U3MEHEHUS! CKOPOCTH JBMKCHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par### ImorHocTh BemecrBa. CBA3h IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00hEMA BelecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUSA TeEIl
Y Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOIIIbIO JUHAMOMETpPA
37 ###HPartHHtSIBnene TaroTeHus U cwia Tsokectd. Cuia
' TSKECTU Ha Apyrux miuaHerax. Bec tena. HeBecomocTh
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOSI.
' Tpenue B npUpoJIe U TEXHUKE
3.9 H#H#HPar###Crnoxkenue CuJl, HaMpaBICHHBIX [0 OJHOU

npsaMoil. PaBHoiecTByIOMAs CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPHYECKOIO
aBTomMoOMIIA U Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka 1o
HaKJIOHHOM  IuIocKocTH.  OmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (aegopmaiiui) Mpy>KUHBI OT
NPWIOKEHHON  cuiibl.  ONbITBI, JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusndeckue SBICHUSI B mpupoac: NpuMeEpbl IBHKCHUS C
Pa3 IMYHbIMHU CKOPOCTIAMHU B JKHMBOH M HEKHBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MIOAIIHUITHUKA

JJABJIEHUE T

BEP/IBIX TEJL, )XUKOCTEN 1 TA30B

4.1

HaBnenue TtBEporo tena. CrocoObl yMEHBUICHUS U

YBCJIUYCHUS NABJICHUA

4.2

JlaBrienue raza. 3aBUCMMOCTbD JIaBJICHUS Ta3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3axoH Ilackais. [ITHeBMaTHUEeCKHE MAIITHHEI

4.4

3aBUCHUMOCTh  JABICHHUS JKUJKOCTH OT TIyOWHBI.
IMaapocraTuueckuii mapamokc. CooOIaronmecs coCcymbl.

FI/I,Z[paBJ'II/IquKI/IC MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atmochepHoe gaBiaeHue. [IpudauHb
CYIIECTBOBaHMS BO3IYIIHON 000104k 3emiu. OmpIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPS

4.6

N3mepenue armocdepHoro pasinenus. llpubopsr s

M3MepeHust aTMOC(HEpHOro JaBIeHUS

4.7

JleiicTBHE KUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[LnaBanue ten. Bo3ayxoraBanue

4.9

[IpakTuyeckue pabOTHI:

HUccnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0béMa TMOTPYXKEHHOM B JKUIKOCTh YACTH TeJa.
OnpeneneHre BbITAIKUBAIOLICH CUJIBI, JEHCTBYIOIIECH Ha
TEI0,  INOrpyxkEéHHoe B xKuAakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JEMOHCTPUPYIOLUIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTHU, OT 00BEMA
MOTrpY>KEHHOM B JKUJKOCTb YAaCTHU TeJIa U OT IJIOTHOCTHU
JKHIKOCTH. KoncrpynpoBanue apeoMeTrpa WJIH
KOHCTPYMpPOBAaHHE  JIOAKM M  OmpeAesneHue  eé

rpy30I0AbEMHOCTH

4.10

Qdusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 J1aBJICHHs Ha )KUBOW OpPraHu3M, TIaBaHUE

pBIO

4.11

TexHuueckue ycTpoiicTBa: cooOuarommecs Ccocymbl,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUNA Ipecc,
MaHoOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOIIIHOCTbB, SHEPTI'UA

5.1 Mexanunueckas pabota

5.2 Mexanndeckast MOIIHOCTh

s3 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS

' IJI0CKOCTE. [IpaBuiio paBHOBECHS phlyara

54 [IpumeHeHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koaddunment

5.5 MOJIE3HOT'O NEUCTBUA MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

sg [TonHass mexaHWdYeckas JHEprusi. 3aKOH W3MEHEHUsS U

COXpaHEHUS MEXaHUUYECKOH 3HepTun




59

[IpakTuyeckue pabOTHI:

###Par###Onpeneneare pabOTBHl CHJIBI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHMM TeJla 10 TOpPU30HTAJIbHOMN
noBepxHocTU. MccnenoBaHue yclIoBHM — paBHOBECHs
ppruara. HM3mepenne KIIJI HaxkIOHHOM IIIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

5.10

dusndyeckue SABJICHUS B opupoac: pbHaru B TEIIC

YCJIO0BCKa

5.11

TexHuueckue YCTPOﬁCTBaI pblvyar, HO,I[BPI)KHHIZ u
HGHOILBI/DKHHﬁ 6J'IOKI/I, HaKJIOHHAasA IINIOCKOCTb, INPOCTHIC

MCXaHHM3MEI B 6HTy

8 KVIACC

Kox
pasaea

Kox
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOEHUs BelecTsa. Macca U pa3Mepsl
MoJIeKyl.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUU

6.2

Mogenmu  TBEpAOro, KUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucramnnmueckue u amopdHbie

TCIIa

6.3

OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeEl
Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETHYECKOU

TEOpUun

6.4

CwmaunBaHUe U KanmUJIUIIPHBIC ABJICHHUA

6.5

TemnoBoe pacmMpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIepaTrypbl €O CKOpPOCTHIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]

6.7

Buytpennss sueprust. Crioco0bl U3MEHEHHS BHYTPEHHEH

SHEPIHH: TeIIonepeaua u CoOBepIIeHue padboThl




BI/II[BI TEIIONEpCaAaAYn: TCIIOIIPOBOAHOCTh, KOHBCKIMA,

6.8
U3Iy4yeHue
KonnuectBo  TemnoTsl.  YaenpHas — TEIIOEMKOCTh
6.9
BELIECTBA
TemsooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBepAEBaHNE KPUCTALTUYECKIX BEILECTB.
' VY aenpHas TEMIOTAa MJIaBICHUS
[TapooOpa3zoBanue u  koHaeHcanms. VcmapeHue.
610 Kunenue. VYaenbnas  Ttemnmora mnapooOpa3oBaHUsI.
' 3aBUCHUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Mpunmuner  paboTel  TeruoBbix apuratenendn  KITJ
6.15 TEIUIOBOTO JBUrareis. TemsioBble OBUTATEIN U 3aIl{ATa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUsS U MPEBPAIICHUSI SHEPTUH B TETUIOBBIX
6.16
poueccax
[IpakTuueckue pabOTHI:
HHHPar###0npITEl 1O OOHApY)KEHHIO JCUCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#HHParf#H##0NbITBl  TI0  BBIPAIIMBAHUIO  KPHUCTAJJIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##O0npITBl 1O  HAONIOIEHUIO  TEIUIOBOTO
6.17 pacUIMpEeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEIL.

###Par###Onpenenenne naBieHUs BO3yXa B OaJsloHE
HITpHIIA.

H#HParfH##ONBITH, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTh
TaBJICHUS] BO3AyXa OT ero o0b&éMa M HarpeBaHUs WU
OXJIQXKJICHUSI.

#H##Par### [poBepka runore3bl JIMHEHHOW 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIIepaTyphbl.

#i#ParfH#Habmonenne WU3MEHEHUs BHYTpPEHHEN
JHEPTUU TeJNa B pe3ylbTaTe TEIuIonepeaadyd u padoTh
BHEIIHHUX CHIJL.

###Par###lIccnenoBanue sIBJICHUS TEIUIOOOMEHa TIpH
CMEIIMBAHUH XOJOJAHOW U rOpsYEr BOJIBI.
#HH##Par###Onpenenenue KOJIM4YeCTBa TEIIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeTbiM
METaJUTMYCCKUM ITUITHHAPOM.

###Par###Onpenenenne  yneabHOM — TEMJIOEMKOCTH
BCIIECCTBA.

#H##Par###ccrienoBanue mpoiecca ucnapeHus.
#H##Par##H#OnpenesnieHue OTHOCUTEIIBHOM  BJIAXKHOCTH
BO3/IyXa.

###Par###Onpenenenne ynenbHON TEIUIOTHI TUTABJICHUS

JIbaa.

6.18

Ousnyeckue SBICHHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE W KanWUSIpHbIE SIBJICHUS B TIPUPOJIE,
KpUCTaJUTBI B TIpupoze, u3nydeHne CoHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpolcTBa:  KallWJUIAPBL, NPUMEPHI
HCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIH TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, MCHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTrOPAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Ten. [[Ba posia aNeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX Ten. 3akoH  Kynona

7.2 (3aBUCUMOCTB CHUJTBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEIl OT
BEJIMYMHBI 3aPSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 DnekTpuyeckoe nosie. Hanpssk€EHHOCTh 3JIEKTPUYECKOTO




noss. [IpuHIUI Cynmeprno3uiuu SJIEKTPUUECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBogHuky u

JUAJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

ANEKTPUYECKOTO TOKA. ICTOYHMKM MOCTOSTHHOTO TOKa

JeiicTBus AIEKTPUYECKOTO TOKa (TemnoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M ra3ax

Onexktpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
7.8

HarnpsHKeHHe

ConpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COTIPOTHUBIICHNE BEIIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

[TocnenoBarensHOE W MapajuIeIbHOE  COEAMHEHHUE
7.11

MIPOBOTHUKOB

PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKTpuuecKue Ienu U MOTPEOUTENTH SICKTPUYECKOU
7.13

sHepruu B ObITy. KOopoTKoe 3aMbIkanme

[TocrosHHble MarHuTHl. B3anMoaelcTBHE MOCTOSTHHBIX
7.14

MarHuTOB

MarauTtHOe mone. MarHuTHoe Tone 3eMJIM MU €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJEe SIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

JleficTBHe MarHUTHOrO MOJs HA IPOBOJHUK C TOKOM.

DNeKTpoABUTaTellb MOCTOSSHHOTO TOKa. Mcnonb3oBaHue
7.17

JJIEKTPOJBUIaTEIe B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTE




OnbiTel  ®@apaned.  SIBieHWEe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuno Jlenna
DIIEeKTPOTreHEePaTop. Crioco05b1 MOJTyYCHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTAHITUHI Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
OMnbITH 110 HAOJIOJACHHUIO AJICKTPU3AIUN TET MHIYKIIUCH
Y TIPU COMPUKOCHOBECHHH.
HccnenoBanue nedCTBHS DIIEKTPUYECKOrO IOJIS  Ha
MIPOBOHHUKY ¥ TUIJICKTPUKH.
COopka ® mpoBepka pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u perynmpoBaHue CUIIbI TOKA.
N3mepenue u perymmpoBaHue HAMIPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HAPIKEHUS
Ha PEe3UCTOpE.
OIBITHI, JIEMOHCTPHPYIOTIINE 3aBUCHMOCTD
720 ANEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCJIEIOBATEIBHOM ~ COCIUHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuiIa A CUIBI TOKa MPU MapajlieIbHOM
COeMHEHUN  pe3ucTopoB.  Ormpenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYILEro 4epe3 pe3UucTop.
OmpenenneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKA,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYIIETO 4Yepe3 JIAMIOYKY, OT HamlpsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBHUS IOCTOSTHHBIX MAarHHTOB.
I/I3Y‘IGHI/I€ MAaravMTHOIO IIOJIA IMOCTOAHHBIX MArHuTOB IIpU
ux oObeauHeHMM © pazaeneHud. HccnenoBanue

JEHCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.




OneITel, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KAaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TOoKa B Karymke. l3ydeHue

ﬂeﬁCTBHH MAaroiuMTHOIO IoJid Ha HOPOBOJHHUK C TOKOM.

KoucrpynpoBanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEISL. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHUIO SABJICHUA I-)HGKTpOMaFHPITHOﬁ HWHAYKIHH:
HCCICOOBAHUC W3MEHEHHH 3HAYeHUS MU HaIpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJIE: IIEKTPUUYECKUE
SBJICHUS B  arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJTH, Apei] MOIFOCOoB,
POJIb MAarHUTHOTO TOJIS JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

7.22

TexHuyeckue ycTpoWcTBa: SIEKTPOCKOM, aMIEpMETp,
BOJIBTMETP, PEOCTAT, CUETUHUK DIICKTPHUICCKOH DHEPTHH,
AIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTCIIbHBIC
ANEKTPONIPUOOPHI (mpumeps), AIEKTPUUYECKHUE
MpEeIOXpaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHMS
pasnena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBUKCHUA
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE IBUKEHUE
2.4 #H##Par##HHepaBHOMEpHOE TIPSMOJMHENHOE ABUKECHHUE.

Cpennsis 1 MIHOBEHHass CKOpPOCTb Tela  IpH




HCPAaBHOMCPHOM JABUKCHUUN

s YckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
5 JIBUOKEHUE
8.6 #H#HPar#t#CBobogHOe manenne. OnbiThl ["anunes
H#H##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 [lepuon m wacrora obOpameHus. JluneiHas u yriosas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOpEHUE
8.8 ITepBbsiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetuii 3akon HeroToHa
8.11 HH#Par##H#] [puHuun cyneprno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
g ##HPar##H#Cuna  TpeHus: cujla TPEHUS CKOJIBXKEHMS,
= CHJIa TPEHHS TTOKOS, IPYTHE BUABI TPEHHS
#HiHParfi##Cuna  TSDKECTH W 3aKOH ~ BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaJeHUs
%15 JBuxenne  maHer  Bokpyr  Comuma.  [lepBas
' KOCMHUYECKasi CKopocTb. HeBecOMOCTh 1 neperpys3ku
PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPI0E
8.16 oo
#H#HPar###PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHON
817 0CbI0 BpamieHuss. MomeHT cuibl. LleHTp Tskectn
8.18 Nmnynsc Tena. M3menenue ummyibsca. IMIyasc cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HH#HPar##PeakTHBHOE IBIM)KEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun TSOKEeCTH, YNPYrocTH, TpeHus. CBs3b
8.22 SHEpPruu U paboThI
[TorennuanbHass dHEpPrus Tena, MOAHATOTO  Hal
823 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHuManbHAas SHEPTUs CXKATON NPYKUHBI
825 ###Par##H#Kunetnueckass ~ sHeprusi.  Teopema O

KUHETUYECKON SHEPIUU




8.26

HHHParf##3aKkoH COXpaHEHHS] MEXaHUYECKON DHEPIUU

8.27

[TpakTuyeckue paboOTHI:

OnpezneneHue cpenHeill CKOPOCTU CKOJIBXKEHHs Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOM IUIOCKOCTH.
OnpezneneHue yCKOpeHHUs Tesla IPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THUIOTE3bI: €CIW MPU PABHOYCKOPEHHOM
JIBIDKEHUN 0€3 HAdaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX 4YHCENI, TO COOTBETCTBYIOIIME
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHHS CKOJIBKEHUS
OT CWibl HOpMaIbHOro JaBieHus. OmnpeneneHue
kodpduuuenTa TpeHus ckoibxeHud. OnpezneneHue
KECTKOCTU MpyKuHbl. OmnpeneneHue padOTHl CUIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAILHOM ToOBepXHOCTH. OmpezneneHue pabdoThI
CHJIBI  YOpPYrocTd  MNpu  mHoabéMe  rpy3a ¢
UCTIONI30BAHUEM  HETIO/IBIDKHOTO M TIOABHIKHOTO

0JIOKOB

8.28

du3nyuecKkue SBICHUS B npupoac: MpuiIrBbl U OTJIIMBBI,
JABMKCHUC IIJIAHCT ConaeuyHoMI CUCTCMBI, PCAKTHUBHOC

JABMKCHUC )XUBBIX OPIraHU3MOB

8.29

TexHuueckne  yCTpPOWCTBA:  CHUJOMETP, JATYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHBIC XapaKTCPUCTHUKU

o1 KOJIeOaHM: IEPHO/I, YaCTOTa, aMILUTHTY/a

9. Maremarnueckuit u MPYKAHHBIN MAasITHUKU.
' [IpeBparieHue sHEPrur Npu KoneOaTEILHOM JABHKEHUN

93 3aryxatomue KkoyieOaHus. BbIHYXJeHHBIE KOIeOaHMS.
' Pe3onanc

9.4 Mexanndeckue BOHbI. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOIIOHBHBIC U MOHNCPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI H




CKOpPOCTb €€ pacnpoCTpaHeHUs. MeXaHUYECKUE BOJIHBI

B TBépI[OM TECIIC, celiCMUYECKHE BOJIHEI

9.5 3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U ynbTpa3sByK
[TpakTuueckue paboThI:
OnpeneneHne 4YacTOThl W Mepuona  KoseOaHui
MaTeMaTHYECKOTO MasiTHHUKA.
Onpenenenre 4acTOTBl W Iepuona  KosieOaHui
MPYKUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoyeOaHuit
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JJIWHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoyeOaHWi
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTHU nepuosa Kose0aHui rpysa,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHbL. MI3Mepenne yckopeHus CBOOOTHOTO MaieHUs
®dusnueckue SBICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACEHHE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
9.9 TexHuueckne yCTpOMCTBA: HXOJIOT, MCIIOJIB30BaHHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE ITTOJIE U JIEKTPOMATHUTHBIE BOJIHBI

10.1

aﬂeKTpOMaFHI/ITHOC IToJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja cBera. CKOpPOCTh CBETa.
' BonHoBEBIE cBOMICTBaA cBETA
[TpakTyeckue paboOTHI:
10.4 N3yuenne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIJIBHOTO Tene(oHa
dusnueckue sBIEHUS B NpUpojAe: OHOIOrHYecKoe
10.5 JeiicTBue BUJUMOTO, yIBTPauOIETOBOTO U
PEHTT€HOBCKOTO U3Ty4eHUI
10.6 TexHuueckue YCTPOMCTBA: HCTIOJIb30BaHHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBS3H

11

CBETOBBIE SBJIEHUA
11.1 JlydeBas monenb cBera. UcTouHnku cBeTa
11.2 [IpsamonHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenue cera. [lnockoe 3epkano. 3aK0oH OTpaKECHHS
' cBeTa
114 [Ipenomnenue cBera. 3aKkOH MPEJIOMJICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyueit B 1MH3€
116 Ontrueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TenecKorna
117 I'ma3 kak onrudeckas cHcTeMa. biauM3opykocTs H
' JAITbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HproTOHA.
' CrnosxeHue CeKTpadbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTudeckue paboOTHI:
###Par###Accnenosanue 3aBUCUMOCTH yria
OTpaXKeHMsI CBETOBOTO JTy4ya OT yIJia MajeHHusl.
HiHParf##l3ydenre  XapakTepUCTHK  M300pa’keHus
npeaMeTa B INIOCKOM 3epKale.
###Par###Accnenosanue 3aBUCUMOCTH yria
MPETOMIIEHUsI CBETOBOTO Jiydya OT yIJIa MaJeHUs Ha
119 TPaHUIIE «BO3IyX — CTEKIION.
' #i#Par#Ht# lonyuenne u300pakeHH € TIOMOIIBIO
coOMparoIe TUH3HI.
#i#Par#Ht#Onpenenene (QOKyCHOrO paccTOSIHUS U
ONITUYECKOH CHIIBI COOMPAFOTIEH JTMH3BI.
HHHPar###ONBITEL IO Pa3lIOKEHHUIO Oeloro cBeTa B
CHIEKTP.
HH#HParf##ONBITBL 10 BOCHPHUATHIO LIBETA IPEIMETOB
MIPU UX HAOJIOJIEHUN Yepe3 IIBETOBbIC (PUIIBTPHI
dwusnyeckue sBIEHUS B mpupoje: 3atMenuss CoHIa u
11.10 JlyHbI, mIBETA TEJ, ONTUYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)




Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

H-H doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHU A
1 OmnbiTel Pezepdopna u miaHerapHas MOJENb aTOMA.
' Mogaens aroma bopa
122 Hcnyckanue M NOTJOLIEHUE CBeTa aToMOM. KBaHTBHI.
' JIuneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro szapa. Hyknonnas wmopnens
' aTOMHOrO siapa. M3otonsl
125 PannoaktuBHble npespamieHus. [lepuon mnomypacnana
' ATOMHBIX sJEP
126 Snepuble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b Macchl U SHEPTUU
198 Peakuuu cunresa u genenus siaep. Mcrounuku sHeprum
12 ' Connua u 38€31
129 SlnepHas sHepretuka. JleMcTBHE  pPagUMOAKTHUBHBIX
' U3JTy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTudeckue paboTHI:
Habmtoienne CrjomHelIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPTrUU YacTUILIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO hoHa
duznueckre SBIEHUS B INPHUPOJAE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE W3JIyYCHUE IIPUPOJHBIX MHUHEPAOB,
JIEMCTBUE PAJMOAKTHUBHBIX M3JIy4YE€HUU Ha OpraHu3M
yeJioBeKa
1912 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUIYAIbHBIN 1O3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NIPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHPa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU TPUPOABI, O POJH DKCIEPUMEHTa B
¢usuke, o cucreMooOpasymomeldl poaun (UMK B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHHCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETrO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHJAAX MaTepuu (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX W KBaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PaclO3HaBaTh MPOSBIEHNUE N3YYEHHBIX (PU3NYECKUX
ABJICHUHN B OKPYXXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKH)

Bianenne ocHOBaMM MOHSATUHHOIO anmapara W CHMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsI PEHICHHs] YYeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKHE SBJICHHUS H

MMpoNHeCChl, UCIIOJIb3Ys (I)YHI[&MCHT&J'IBHBIC " OMIIMPUYCCKUC 3aKOHBI

VYMeHne OmnuchIBaTh HU3Y4YCHHBIC CBOWMCTBA TE€I M (1)I/IBI/II-IGCKI/IC

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCIINYHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOICHHs IPaBHJI OE30IMacCHOTO TpyAa: HaOmoaeHHe (PU3NUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLMH, OMUCHIBATH XOJ
OMBITA U 3aIMCHIBAT €r0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOABI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHUN (PU3MUYECKUX BEITHYHH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATENIBHO COOUpaTh
OKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HWHCTPYKIHH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYEHHbIE PE3YJbTATHI C
y4€TOM 3aJaHHOU MOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJ0BaHMIA;
CaMOCTOSITENIFHO ~ COOMpAaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  WCCIEAOBAaHUE IO  HMHCTPYKLUMH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh MOTPELIHOCTH, JAEIaTh BEIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOZETei
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPJOE TENO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHasi MOJEJb aTOMHOIO $1pa) U YMEHHME NPUMEHATHh UX IS

00BSICHEHUS (PU3UUECKUX MTPOIECCOB

YMeHue oOBSCHATH (pU3MUEecKHe MPOLECCHl U CBOWCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTYyallMil NpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMECPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI U (OpMyInbl, CBs3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBaTh KPAaTKOE YCIIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBL,
HEoOXouMBbIe Uil €€ pelIeHus], UCI0Jb30BaTh CIIPABOYHbIE JaHHbIE,
MPOBOANTH pPAcu€Thl M OLEHUBATh PEATHCTUYHOCTh MOJIYYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

(bu3nYeCcKOi BETMYNHBI, TOTYYEHHON NPU PEIICHUH 3a1auu

YMeHre XapakTepu3OoBaTh MPUHLHUIBI JCHUCTBUS  TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBJICHUH U HEoOXoaumble (U3UIECKHE




3aKOHOMEPHOCTHU

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil oOecrneyeHus O€30IacHOCTH  IpH
oOpamieHUn Cc  OBITOBBIMM ~ IpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/0pOBbsi U  COONIONEHUS HOPM
DKOJIOTUYECKOr0 IOBEJCHHMS B OKpYXKaloIleHd cpele; MOHMMaHUE
HEOOXOAMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT mnoMcka, NpeoOpa3oBaHMs M MNPEACTABICHHUS HHPOpPMALUU
(GU3NUECKOr0 COAEpKaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUUA U
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJlaHUil HAyYHO-TOMYJIAPHYIO JIHTEPATypy
(GU3MUecKOro cojepKaHus, CIPaBOUHbIE MaTepUalbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IIPeOOpa3OBaHUA
uHpOpMaLlMM M3 OJHOM 3HAKOBOH CHUCTEMbI B JpPYryl0; YMEHHE
co3faBaTb COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIICHMSI Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHHEe. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCHUTEIEHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBHkeHHe. CpenHss ckopocTb. Dopmyna st
1.2 BBIYHCIICHUS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEHHOE JIBM)KCHHE. 3aBUCHUMOCTh KOOPAMHATHI Telda OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKECHUS:
13 x(f)=x,+vt
I'padukmu 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIUHU CKOPOCTH, TMPOCKIIHH
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJMHEHHOM
JIBIKEHUA
3aBUCHMOCTh KOOpPJIMHATHI TeJda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
£
Sp(f) =V, *I+a;* =
@opMynbl ISl MPOCKUUU TEPEMEUIEHUs, MPOEKLIHUH CKOPOCTH U IMPOEKLIUU
YCKOPEHUS TPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 —yy -t+a. -
: 'F.xUj_LrEI.'L' +a, ot
v ()=, +a.-t,
a, (r) =canst,
Uy, =y, =la.s,
I'padviky 3aBHCHUMOCTH OT BPEMEHHM MJIs TMPOCKIUU YCKOPEHUS, IMPOCKIIHH
CKOPOCTH, TIPOSKIIUH TEepEeMEIeHUsI, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHHUH
CBoOoanoe manenune. Gopmysbl, OMUCHIBAIONINE CBOOOJHOE TAaJeHUE Tena IO
1.5 BEpTUKAIN (ABMKEHUE Tella BHMU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucuMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHS,




MPOEKIIUK CKOPOCTH W KOOPJAMHATHI MpHU CBOOOJHOM TAaJEHUHM Teia II0

BCpTUKAIU

CkopocTh PaBHOMEPHOTO JABIDKCHHUS Tela II0 OKpPYXHOCTH. Hampasienue
CKOPOCTH.

dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH M TEepUOJ

oOpareHus:
2R
=
T

HeHTpOCTpeMI/ITeHLHOC YCKOPCHHUC. HanpaBneHHe OCHTPOCTPEMUTCIILHOI'O

ycKopeHusi. Popmyiia i1 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = v
" R
®dopmyiia, cBsI3bIBaIOLIAst IEPUOJ U YACTOTY OOpaICHUS:
V= 2
T
Macca. IInotHocts Bemecrsa. @opmyrna 1is BHIYUCICHUS TUIOTHOCTH
o= m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHue cuil
1.9 SAsnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, IEHCTBYIOIEN Ha
TEJO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F2—>{=_Fl—>2
12 Tpenue oKosl U TpeHUE CKOJIbKEHUs. POpMyIIa Ui BBIYUCICHUS MOJYJISL CHIIbI

TPECHUA CKOJIbXXCHUSA:




1.13

Hedopmarmuss tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKoH yHIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aK0H BCEMUPHOIO TATOTEHUS:
my - My

-
R
Cuia TSOKeCTH. yCKOpCHI/Ie CBO60)IHOFO naacHus;.

F=0G

®opmyia 1715 BBIYUCIIEHUS CUIIbI TSDKECTU BOIM3H noBepxHocTH 3emin: F = mg.
JBuxenue ninaner Bokpyr Connua. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbee Tena — BekTopHas pu3nyecKkas BeIMYUHA.
D=mo

Nmnynbe cucremsl Ten. U3MeHnenne umnynbca. UMIynbe Cuibl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIS1 3aMKHYTOﬁ CUCTEMBI TCII:
p=nyly +m,Uy =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckas MOIITHOCTE:

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. CDopMyna JJIA BBIYHUCIICHU S

KUHETUYECKON DHEPIUU:
2
my
BT

Teopema o kuHeTnyecko sHeprun. opmMysna aJisi BEIYUCICHUS MOTCHIIMATbHON




OHCPIUU TCJia, MOAHATOrO

Hag 3eMIIEi:

Ey= mgh

1.19

Mexanuyeckas dSHEprus:

E=E;+E,

3aKOH COXpaHEHMsI MEXaHUYECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYeCKOM 9HEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HATMYUU CUIIBI TPCHHUSL.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXaHHUKH.
Peryar. Mowmenr cuiel: M - FL.

YcinoBre paBHOBECHS phlvara:
M, +M, +..=0
[MoasmxubIN 1 HeOABWXKHBIN O0510Ku. KITJ[ mpocThix MexaHH3MOB,

n= Anonesnas
Aﬂrpaqeﬂ:ﬁra:a

1.21

JlaBiieHure TBEPAOTO TENA.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBép,[LOl"O TCIa:

_F
P=73-

JaBnenue raza. ATMocepHOe TaBiIeHHUE.

FI/I,Z[pOCTaTI/I‘-IeCKOG AaBJICHUC BHYTPU KUIKOCTHU.

@opMyia 11 BBIYMCIICHHS 1aBJICHUS] BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. Dopmyia Ui ONPEACTCHHUS BBITAIKHMBAIOIICH

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTb WIH Ia3:

Faop =pgV

Ycaopue miaBanus teia. Ilnapanue CYAO0B 1 BO3AYXOILIaBaAHUEC

CHJIBI,




1.24

Mexanuueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHHI.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

KOJIe0aTeIbHOM IBHKEHUHN

1.26

3aTyxa10Hme KOJIEOaHHSI. BI)IHY)KILGHHBIC Kxonebanus. Pe3onanc

1.27

Mexanuueckue BOJHBI. [IpononbHbIe UM TOnEpeyHble BOJHBI. JlIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

r=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKaA. OTpa)I(eHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MH(pa3ByK U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXUHBL, KO3((dUIIMEeHTa TPEeHUsI CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsI, CHJIbI
YIOPYTrOCTH; CpPeAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOW TJIOCKOCTH,
YCKOpeHusi Opycka MNpH JABWKEHHM 10 HAKJIOHHOM IIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCcKOro MasTHHMKA; 4YacTOThl M Iepuoja
KosieOaHUH MPYKUHHOTO MasTHHKA; MOMEHTA CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboThl CHJIBI YHOPYrOCTH HpU NOJIBEME Ipy3a C IMOMOILBIO HEMOJBHKHOTO
610Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOH CHUJIBI OT 00BbEMa MOrPYXKEHHOM
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJA; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOIO JAaBJIEHUS U OT
poJla TOBEpXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MPYXHUHE, OT CTENEHU
neopManuy MpyKUHBL, YCKOpEHUsI Opycka OT yIJyla HaKJIOHA HaIlpaBISIOLICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KoJieOaHUH TMPY)KUHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCIIEIOBAaHNE HE3aBHUCHUMOCTH IepHoJia KoJieOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Qusuueckue sA6neHUs 6 npupooe: TPHUMEPbl JABWKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKE, IMPUIMBBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuyHoM CHUCTEMBI,




PCAKTUBHOC JABUKCHUC KUBBIX OPraHU3MOB, pblYarv B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOM OprausM, IIJIaBAaHUC pr6, BOCIIpHATHEC

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJOXKCHHUA, PACCTOAHUA U
YCKOPC€HHA, OUHAMOMETpP, IMIOAIIMIIHUKHK, PAKEThI, pbIyar, HOZ[BH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

131 COOOIIAIOIIUECS] COCYAbI, YCTPOWCTBO BOJONPOBOJAA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU  CTPOEHUS

2.1 BelecTra. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHHM BEIIECTBA.
Kpucrannuueckue u amopHbie Tena

55 JIBrxkenne wyactuy BeniecTBa. CBs3b CKOPOCTHM JABMKEHUS YacTHUI[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, mudppy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TenoBoe paciiupeHue u cxarue

2.5 TeroBoe paBHOBeECHE

Y Buytpennsas snHeprus. Pabora u Termuonepenadya Kak CHoCOObI HM3MEHEHHS

' BHYTPEHHEHN SHEPTrUU

2.7 Buapl Terionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3Ty4eHUE
HarpeBanue u oxnaxnaenue ten. KoaumdecTBo  TemioTel. Y enbHas
TEIUIOEMKOCTD:

2.8 : .

O=cm\t,—1,)
3aKOH COXpaHEHHUsI PHEPrUU B TEIUIOBBIX MpOLECCax. YPaBHEHUE TEIIOBOIO
OanaHca:
2.9
G +0, +..=0
Ucnapenue u koHueHcauusa. V3MeHeHHE BHYTPEHHEW HSHEpPruu B IIPOLECCE
510 WClapeHuss M KoHAeHcauuu. KureHwe IKUIKOCTH. YaenbHas TeIoTa

napoobOpazoBanus: L = Q/m




2.11

Bnaxnocts Bo3nyxa

2.12

[InaBnenne wu Kpucraiumsauus. II3MeHeHHE BHYTPEHHEH DJHEpPIUM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. YIICJ'IBHaH TCIJI0TA I1JIaBJICHUA !

5,9

-"-:_
m

2.13

BHyTpeHHSIS SHEpIUst CrOpaHus TOIUIMBA. Y IelibHAs TEIUIOTa CrOpaHus TOILINBA!
q=0/m

2.14

[Ipunuuns! pabots! TemnoBbix asurateneii. KI1/[ reroBoro asurarens

2.15

IIpaxmuueckue pabomol

N3mepenne yaenbHOM TEMIIOEMKOCTH METANIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMreparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld MUIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThIM LMIMHIPOM, IOCJIE€ OMYCKAHHS €ro B BOJY KOMHATHOU
TeMIEepaTypbl; OTHOCHUTEJIBHOM BJIAQXHOCTH BO3AYyXa; YAEIbHOMW TEIUIOTHI
IJIaBJIeHUs Jpja. MccimenoBaHue M3MEHEHMs TEMIIEpATypbl  BOJABI  IIPU
Pa3IUYHBIX YCIOBUSX; SIBJICHHUS TEIIOOOMEHA NPH CMENIMBAHUM XOJOJHOW H

FOpH‘lCﬁ BOJBI; IIpoHecCa UCIIAapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHnC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWUIAPbI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIEPaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHBI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHU/JIa SJICKTPUYICCKUX 3aps/10B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

34

Onexrpuueckoe mnone. Hanpsx€HHOCTh 3nekTpuueckoro mnoss. [lpuHnun

CYIIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpuyeckux 3apsaoB. JleHcTBUE SJIEKTPUYECKOrO TOJIS Ha

JJIEKTpUYECKUe 3apsAabl. [IpOBOAHUKY U JUAIIEKTPUKU




[TocTostHHBIN 31eKTpUUYecKUid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cusia Toka.

Hanpsioxenue.
3.6 I=qt,U=A/)
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE ANEKTPUUECKOE COMPOTUBIICHHE:
3.7 R = pl/S
13 3axon Oma a1 yyacTka aiekrpudeckoi uenu: I = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
s JT—=TT A7 - R—R 4.
I,=1,; U=U,+U,; R=R +R,
3.9 [TapamiensHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U :U'\: I:Ir +I‘1: R:_.-
1 2 1742 2
CMmeniaHHble COEIUHEHUS IPOBOIHUKOB
Pabora 1 MouIHOCTb 3ekTpryueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenma:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IOJIE NPSIMOTO IMPOBOJHHKA € TOKOM. JIMHHMHM
MarHMTHON MHIYKIIUU
113 MarsuTHOoe 10J€ TIOCTOSIHHOTO MarHuTa. B3auMoaeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO TOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBumno Jlenma
IIpakmuueckue pabomul
W3mepenne  DIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIOuKa), OT HAIMPSHKEHUS HA KOHIIAX MPOBOJIHMKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT MJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YIEIBHOIO COIIPOTUBIICHHUS.
IIpoBepka mpaBuna Ui IEKTPUYECKOTO HANPSDKEHUS IPU MOCIEI0BATEIBHOM
COCIMHEHUM IPOBOJHMKOB; MPAaBWIA I CUIBl JJIEKTPUUYECKOrO0 TOKa IpH

napayuiebHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3zuyeckue sa6leHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHMU3MOB, MATHUTHOE TOJIe 3eMJIH, TP MOIIOCOB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: OSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUTYMK  DJIGKTPUYECKOW  DHEPTrUH,  OIJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIe ANEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKUE
MpeIOXpaHUTENH, SJICKTPOMArHUT, OJJIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DnekTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBast moaens cBeta. lIpsimonnHeliHOe pacnpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA
3.23 Jucnepcus cBera
394 Jlunza. Xon mydeit B nuH3ze. DOKYyCHOE pacCcTOsHHME JUH3BI. OnThueckas cuiia
' muu3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbl
IIpaxmuueckue pabomul
#H#HPar#t#l13MepeHre ONTUYECKON Cuibl coOMparomel JHMH3bI;, (OKYCHOTO
paccTosinusl coOuparomiei JTuH3bI (0 CBOMCTBY paBeHCTBAa pa3MEpOB MpeaMeTa
U U300paxKeHusi, KOrJa MpeAMeT PacrlojokeH B ABOMHOM (hOKyce), ToKa3aTes
3.26 MIPEeIOMJIEHUS CTEKJIA.
#H##Par#t#llccienoBanue cBoiicTBa M300pa)KeHMsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomel JHUH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUS CBETOBOTO Jyya OT yria MaJeHus Ha
IpaHUIE «BO3JIYX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
‘ ONTHYECKHUE sABJIeHUS B aTMocdepe (1iBeT Heba, pedpakius, paxyra, MUpaxK)
308 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOIN, (oToanmapaTr, ONTHUYECKUE
‘ CBETOBOJIbI
4 KBAHTOBLBGIE ABJIEHUA




PamnoaktuBHOCTE. Anb(da-, Oera-, raMMa-u3nydeHus. Peakium anbda-u Oera-

4.1
pacmana

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vactuil. [ImanerapHas Moaens aroma

4.3 CocraB aromHoro sjpa. M3oromsl

4.4 [Tepuon monypacnana aTOMHBIX sIAEP

4.5 SnepHbie peakiyu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO YHCEN
Quzuueckue s6leHUss 6 Npupode. ECTECTBECHHBIH pPaTUOAKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JENCTBUE PAAMOAKTUBHBIX U3Ty4YECHUN HA OPraHU3M YeIOBEKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, MHAUBUYabHBIM TO3UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-¢ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AximonepHoe o6miectBo «3naTenscTBo
«IIpocsemenue»

» dusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-€ U3/IaHue, TepepadoTaHHOE
[eppimkun .M., UBanoB A.U. AkimonepHoe o6rmiecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOE
[eppiikua .M., I'ytauk E.M., iBanoB A.W. u 1p. AKIMOHEpHOE 00I1IECTBO

«M3parenbctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» ®usuka: 7-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3jaHuEe, epepadoTaHHOE
[Meprimkuna .M., BanoB A.U. AkimonepHoe o0recTBo «M3marenscTBo
«IIpocseuieHue»

» dusuka: 8-i kiacc: 0a30BbIM YPOBEHB: YUCOHUK; 3-€ U3/IaHuE, epepadoTaHHOe
[Teprrimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «31arenbeTro
«IIpocsemenue»

» ®usuka: 9-i kimacc: 6a30BbI YPOBEHB: yUeOHUK; 3-€ U3aHue, nepepadoTaHHOe



[Mepoimkun U.M., I'ytauk E.M., UBanoB A.W. u ap. AkunoHepHoe 00111ecTBO

«I/I3,[[aT€J'IBCTBO ((HpOCBCHICHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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