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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHNHU pabouel MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJQJ] B E€CTCCTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHWUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®eaepanuu, peaU3yrOUIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHS KakK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNne 3HaHWUM O  JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMaIEl (PU3NUECKOTO COJEPIKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMmmMe no ¢Gu3MKe MnepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT IPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJbIlle BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IAUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIapHUKa B SKHJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT TIPUIOKEHHOU CHUIIBI.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMa, TemrepaTyphl. llepemaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBAHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXxJiIeHue Ipu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSHHBIX ~MAarHUTOB IMpPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koneOaHUil Tea MOJA AEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOICTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [liockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omTuhueckass cucteMa. biu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIUHM YaCTULBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHHUH BCETO Kypca U3HKH, a TAKKe JJI MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYMBAETCSl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKu Ha YpOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TAaKOI'o X€E Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM,

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCJICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
NPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYTHUX,

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHMM M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4eOHOH ¢u3udecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABICHHOMY ILJIAaHY OIIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMANBbHYIO (OpPMY TPEACTABICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33aJ]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pPa3IMuue U CXOACTBO MO3UIHI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOW (hU3UUecKon
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO pe3ybTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIAEAOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JIBMXKEHUE, HWHEpIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMHCAHUI0 HUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXHUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUA U EIUHHIIBI (PU3UYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW IpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanojoxkeHue  (rumoresy),  pa3inuyaTb W UHTEPHPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYA0BaHMUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKMX BEIUYUH B BUJC



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIa, JCHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3MUYECKHUX SBJICHUM M HEOOXOAUMbIC (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COOJIOIACHHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAITHIO, KOTOpas SBISIETCS MTPOTHBOPEYUBONW WM MOXKET OBITh
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEAOBaHMH, NpPU H3TOM TPAMOTHO HCIOJIB30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaAWUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3YYECHHBIE CBOMCTBA T U (PU3UYECKHUE SBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPHUIMEHT TOJEe3HOTO JEHCTBHUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH ONHCAHUM MPaBUJIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrMM, Ipd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PpEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SIBICHUW WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhl KUAKOCTU H
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DSJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXHOCTH BO3/yXa, CHUJIbl TOKA, HAIpPSKEHUS C MCIHOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpEeHUM  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HU3MEpPEHHs] (PU3MUYECKMX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, SIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeaoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHnsi 0€30MacHOCTH MPpU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW ©U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIICIATH  HHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEepHET, BiaieTh MPUEMAaMH KOHCTIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MNYyOJIUMYHO TMPEACTABIATH PE3yJbTaThl
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pachpenessaTh OO0SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peiiath KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE, OTPAKECHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYeHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN ()OH, KOCMHUYECKHE Jy4H, PAAMOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOJB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEIINONOKEHNE, OIICHUBATh MPABWIBHOCTh MOPSAIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsl SHEPruM, 3aBUCHUMOCTh NEpHoAa KojeOaHUN Npy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B COOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOJNUTH TMPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): [UIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PABHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparoled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1a00paTOpHbIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HMCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU i1 obecriedyeHus: 6€30MacHOCTH MPU OOpaIIeHUH C MpUOopamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3allpOC, HAXOAUTD



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BiafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO MPEACTABIATh PE3yJIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 dusuka - HayKa 0 IPUPOIE 2 bu6muorexa LHOK
' K PHPOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METO/I TO3HAHHSI 2 1 o 1614
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
FPETATHRIE COCTORHIT Befmertsa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHNE 3 bubnnorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 Wuepuus, macca, II0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuorexa [JOK

33 (-una. Bunkt cin 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATmoChepHOE AaBCHHe 0 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > . https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas SHepris 4 1 https://m.edsoo0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubmmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Jara nzydyenus
N KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
[1]
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Konrpoabnsie | IIpakTHyeckue 7a 76
Bcero pecypchl
padoThI padoThI
®du3nka — HaykKa o NpUpoJIe. 1 1
1 SABnenus npuposl. Pruzndeckue 1
HeIes HeIes
SIBJICHUS
MexaHuueckue, TeIIoBbIe, 1 1
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1
HeIes HeIes
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 DuU3NYECKUE BEIUYUHBI U UX 1 2 2
HN3MCPCHUC HEACIIA HEACIIA
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI IIPU ITIOMOIIU 1 1 2 2
AKHUJKOCTHOTO TEPMOMETpA U Helensl | Hemelns
JaT4yrKa TeMIeparypbl”
Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
5 npupoay. EcrecTBeHHOHay4YHbIN 1 3 3 bubmuoreka [JOK
MeToJI no3HaHus. Onucanue Helens | Heaens https://m.edsoo.ru/ff09f72a
(U3MYECKUX SIBICHUN C TIOMOIIBIO
MOZEeIIen
VYpok-uccnenosanue "lIposepka 3 3
6 TUIIOTE3BI: NAJBHOCTH MOJIETA 1 1
Henensa Henensa

mrapuvka, MymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OoJibIIIe BhICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JTIOKA3bIBAIOIINE TUCKPETHOE 4 4 Bubmrorexa LIOK
P HEmenst | Hemes https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIleCTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA 4 4 bubmorexa LIOK
1 BOHI Henens | Hemens https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OmbITH IO c c
9 HaOJIFOAEHUIO TEIJIOBOrO
Henensa Henens
paCIIUPEHHS Ta30BY
5 5
10 ArperatHble COCTOSIHHSI BEIIIECTBA
Henens Henens
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX 6 6 bubnuoreka [{OK
ATOMHOMOJIEKYJISIPHBIM Helens | Hexens https://m.edsoo.ru/ff0a0378
ctpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSTHUHN BOJIBI
MexaHn4eckoe ABHKEHHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE 0 0 bubamorexa [TOK
p p p HeAelns | Hemeus https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
7 7 but6mmoreka [JOK
13 CxopocTb. EquHuIibl CKOpOCTH
p A 1 p Henend | Hemens https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu u BpemeH" 7 7 bubmuorexa [JOK
TBUKEHUS Hemens | Hemens https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aKkoH UHEPIUH.
15 BzaumoneiicTBue TN Kak 8 8 bubnmorexa LIOK
MIPUYMHA U3MEHEHHS CKOPOCTH Helens | Hexens https://m.edsoo.ru/ff0a0c10

JABMOKCHUSA TCJI



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

IImotHOCTE BemiecTBa. Pacuer

8 8 bubnunoreka LIOK
16 Macchl ¥ 00bemMa Tejia 1o ero
Helens | Hemens https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabGopaTopHas paboTta g g
17 «Omnpenenenue MIOTHOCTH
. Henensa Henensa
TBEPAOTO TEIIa»
18 Pemenue 3anau mo reme 9 9 bubmuoreka [JOK
"ITnoTHOCTH BemecTBa" Henens | Hepmeld https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
. 10 10
19 B3anMoaecreug tein. Cuia
Henens Henens
ynpyrocti. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHMOCTHU PaCTDKECHUS 10 10
(nedopmanuu) Ipy>KUHBI OT Helens | Heaens
MPUIIOKEHHOMN CHITBD»
21 SIBnenne tarorenns. Cuiaa 11 11
TAXKCCTHU HCIOCIIA HCIOCIIA
CBs13b MEXKIY CHIION TSHKECTH U
22 Maccou Tenz:lyBec Teia. Pemenne 1 1 bubmmorexa [TOK
' " . " Henens | Hemens https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuna TsHKeCcTH
Cuita TsoKecTH Ha 150.4
23 JIaHeTax ®H3Hq;1:<}1:11; 12 12 bubnnorexa [TOK
) Henend | Hemens https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKH TUIAHET
12 12 but6mmoreka [IOK
24 Wsmepenne cui. JlnuHamomer
p A p HEnend | Hemens https://m.edsoo.ru/ff0al8cc
13 13 bubnunorexa LIOK
25 Bec tena. HeBecoMocTh
Hedens | Hemens https://m.edsoo.ru/ff0al778
26 CrnoxeHne IByX CHIIL, 13 13 bubmuorexa [IOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

HaIlpaBJIEHHBIX 110 OJHOM IPSIMOIL. Helens | Hemens https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIASA CHIT
97 Pemenne 3agay mo teme 14 14
"PaBHOelcTBYIOIIAS CHIT" HEmels | Hemems
TpeHne CKOJIbXXEHUs U TPEHUE
28 nokos. TpeHue B mpupoae u 14 14 Eubmiorexa HOK
AP pHp Hemens | Hexens https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas pabota «M3yuenue
3aBUCHMOCTH CHUJIBI TPEHHS
15 15 bubnuoreka [{OK
29 CKOJIEJKEHHS OT CUJIbI TaBJICHUS U
Helens | Hemeus https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITUXCS
MMOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHue 15 15
PaBHOJECHCTBYIOLIEH CUIIBI HeAens | Hemems
Pemenne 3amad mo Temam: «Bec
31 Tenay, «I'papuyeckoe 16 16 bubnmorexa [JOK
n3o0paxkeHue cunmy, «CHIIb, HeAens | Hemes https://m.edsoo.ru/ff0alde0
«PaBHOZEWCTBYIOILIAS CUID»
KonTponbHas pabota mo Temam:
«MexaHU4eCcKoe IBUKCHHEY,
16 16
32 «Macca, IIIOTHOCTEY, «Bec Temay,
Henensa Henensa
«I"paduyeckoe nzobpakeHue
criy, «Cuiab»y
33 JHasnenue. CriocoObl yMEHBITICHUS 17 17 bubmmnoreka [JOK
Y YBEJIMYEHHUSI TaBJICHUS Helens | Hexens https://m.edsoo.ru/ff0a20a6
JlaBrieHue ra3a. 3aBUCUMOCTD
. 17 17 but6mmoreka [IOK
34 JIaBJICHHS Ta3a OT 00bEMa,
Helens | Hemeus https://m.edsoo.ru/ff0a2376

TeMIepaTypbl



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenava naBneHus TBEPALIMHU

35 18 18 bubnunoreka LIOK
TCTAMH, XHUIKOCTAMH H T43aMH. Hemensd | Hemens https://m.edsoo.ru/ff0a25b0
3akon Ilackais

eHHE CTH H Tase,

36 flasrerue B X?HKO 18 18 but6mmoreka [JOK
BPISBAHHOC JICHCTBHEM CHIbI Hemens | Hemens https://m.edsoo.ru/ff0a2718
TSKECTH
P

37 CHICHHE 3/ 1O TeMe 19 19 but6mmoreka [JOK
«JlaBenue B KUAKOCTH 1 raze. Hemenst | Hemens https://m.edsoo.ru/ff0a2826
3akon [Tackamsy

38 Coob 19 19 bubmmoreka [JOK

OODIIAIOIHECH COCY B Hemens | Hemens https://m.edsoo.ru/ff0a2970

39 r . 20 20 bubnmorexa LIOK

HApaBJIHCCKII Tipece Henens | Hemes https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopHeBon 20 20
JKHUJKOCTHEIM HAacOC Hemens | Hemens
Atmocdepa 3emiu. [Ipuannbl

a1 C}émeCTBOBBa HHs B();HymHOﬁ 21 21 but6mmoreka [JOK
ODOJIOTKH SEMIH. SABHCHMOCTE HeJensd | Henes https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

42 Bec Boznyxa. AtmocdepHoe 21 21 bubnmnorexa [JOK
JABJICHHUE Henens | Heaend https://m.edsoo.ru/ff0a2b5a

43 W3mepenue armochepHoro 22 22 bubmuorexa [IOK
nasienus. OneiT Toppuuennu Henens | Hemens https://m.edsoo.ru/ff0a2da8
3 arMochepHOro

a2 apHEHMOcT® Gep 22 22 bubmuorexa [JOK
AQBIICHIA OT BEICOTHI Hall Hemens | Hemens https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpST

45 bapomerp-anepou. 23 23 bu6muoreka [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

ATMocdepHOe TaBJICHHE HA Henens | Hememns https://m.edsoo.ru/ff0a2fc4
Pa3IMYHbIX BBICOTaX
46 Permrenue 3agad mo reme 23 23
"AtmochepHoe naBieHue" Henens | Hememns
JleficTBrE XKUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. 24 24 bubmorexa HOK
Helens | Heaens https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHnas pabora
48 «OrnpeseneHue BbITAIKUBAIOLIEH 24 24 bubnuorexa [IOK
CHJIBI, JICHCTBYIOIICH Ha TEJIO, Henend | Hemens https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTB)
Jlaboparopnas paboTa 1mo Teme
«MccnenoBanne 3aBUCUMOCTH
49 Beca Teja B BOJIE OT 00bEMa 25 25 buGnuorexa [IOK
B Helens | Hemens https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tenay
25 25 bubnmorexa LIOK
50 Hnaase Tex Helens | Hexens https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KonctpyupoBanue apeomerpa 26 26
51 W KOHCTpYI/Ipf)BaHI/Ie JIOJIKU U wenens | Hexens
onpeeneHue e
Ipy30N0abEMHOCTH"
Pemenwue 3anay mo Temam:
59 «[InaBanue cynos. 26 26 Bbubnuorexa [JOK
BosnyxorutaBanue», «/laBnenue Henmenst | Hemeus https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
27 27 bu6mmoreka [IOK
>3 Mexaririeckas pabota Hezjens | Hejens https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

54 MomHocTs. EnuHuIEI MOIHOCTH 27 27 Eubmiorexa HOK
: Heseas | Hezews https://m.edsoo.ru/ff0a3f82
VYpok-uccinenoranue "Pacuér 28 28
55 MOILHOCTH, Pa3BUBAEMOI1 I1pu 1
. HeJens | Heaeus
noabéMe 1o jectHuue"
56 IIpocteie MexaHu3Mbl. Peryar. 28 28
PaBHOBecue cui Ha pbryare Heseas | Hepews
KonrponsHas pabora o reme
«JlaBreHue TBEpbIX Tel,
. 29 29
57 KUIKOCTEN U ra3oBy /
N Henens Henens
Bceepoccuiickas npoBepouHas
pabora
PesepBHylit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
58 TBEPJIBIX TEJI, KUIKOCTEH U Ta30B» 29 29 bubmmorexa LIOK
PABIX TEIL, KHA Henens | Hemens |  https:/m.edsoo.ru/ffOa4ffe
/ Beepoccuiickasi mpoBepovHas
paborta
Peruaru B TexHuke, OBITY U
59 npupoje. JlaboparopHas padota 05 30 30 bubnuotexa [JOK
«HccnenoBanue ycIoBUn ' Helens | Henens https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara
60 Pemenue 3anau mo teme 30 30 but6mmoreka [JOK
«Y cII0BUs paBHOBECHS pblyara Helens | Heaens https://m.edsoo.ru/ff0a48a6
Koadduunent noneznoro
JeWCTBUS MEXaHU3MA. 31 31
61 JlaGopatopHnas pabora 0.5
Heaens Heaens

«M3mepenue KII/ HaknoHHOM
IJIOCKOCTH



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62 Pemenue 3amad mo treme "Pabora, 1 31 31 bubmunoreka LIOK
MouHocTh, KIT/" Hedens | Hemens https://m.edsoo.ru/ff0a4c48
MexaHn4ueckast SHEPTHUS.

63 Kunernueckas u r[opTeH HalabHas 1 32 32 bubmmorexa [JOK

I Henens |  Hemens https://m.edsoo.ru/ff0a4252
SHEprus

64 3aKOH COXpaHEHUsI MEXaHUYECKON 1 32 32 bubmuoreka [{OK
SHEPTUH Hemens | Hemens https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TeME
"DKcneprMeHTalIbHOE

65 OllpeAeIICHUE U3MEHECHUS 1 1 33 33
KUHETUYECKOU U ITOTEHIIHAIILHON Hemens | Hemens
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaAKJIOHHOM MI0CKOCTH"

66 KontponbHas paboTa mo teme 1 33 33
«PaboTa 1 MOIIHOCTb. DHEPTHUs» Henens | Hemelsd
PesepsHbIii ypok. PadoTa ¢

67 ek TpaMH HYI; " 1 34 34 bubnuoteka [JOK

CKC 0 TeMe Henend | Hemens https://m.edsoo.ru/ff0a4ee6

"MexaHnueckoe IBHKeHne"

PezepaHbiii ypok. Pabora ¢
34 34

68 TekcTaMH 1o TeMe "Pabora. 1

Henens Henens

MomuHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jdara nzyyeHus

8a

86

8B

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH U UX
OITBITHBIE
MTOATBEPKICHUS

1
HEIEIs

1
HEIEIs

1
HEens

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep
aTOMOB M MOJIEKYJI

1
HeIenst

1
Heaes

1
Heneust

Mogaenu TBEpIOTO,
JKUIKOIO U
ra3000pa3HoOro
COCTOSIHUM
BEIIECTBA

2
HEIEIs

2
HEIEIIs

2
Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

OObscHEHUE
CBOWCTB TBEPAOTO,
JKHIKOTO U
ra3zo00pazHoOro
COCTOSTHHH
BEIECTBA Ha
OCHOBE ITOJIOKECHHI
MOJIEKYJISIPHO-
KHMHETHYECKOM

2
HeIest

2
HEIEIIs

2
HeeIst



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

TEeopuun

KpI/ICTaJ'IJ'II/I‘IeCKI/IC n

3

3

3

bubmuoreka [JOK

> amMop(dHBIC Tena Hemensi | Hemens | Hemenst | https://m.edsoo.ru/ff0a5800
CMaunBaHuEe U

6 KallWJUIAPHOCTb. 3 3 3 bubnnoreka [HOK
HOBerHOCTHOC Heaes Heaens HEICIs https://m.edsoo.ru/ff0a5530
HATSHKCHUE
TemnoBoe

y 4 4 4 bu6mmoreka [IOK
PACIIMpCHHC 1 Hemens | Hemedas | Hemens | https://m.edsoo.ru/ff0a5a26
cxKatue
Temmneparypa.
CBs3b

8 TEMIIEPATYPHI CO 4 4 4
CKOpPOCTBIO HCaCIs1 HCOCIIA HCaCIA
TEIJI0OBOTO
JBHKEHHUS YaCTHII
Buyrpennss
sHeprus. CrocoOsl

9 P s 5 5 5 bu6nmoreka [JOK

H

H3MEHE . Helens | Henens | Hepmens | https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH
SHEPTUU

10 Buel 5 5 5 bu6nmoreka [JOK
TEIIonepe1ayn Hezens | Henmens | Hemens | https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHueckoe

1 HCIIOJIb30BaHHE 6 6 6 bu6mmorexa [IOK
TEIJIOBLIX CBOMCTB Henens | Henmens | Henmens | https://m.edsoo.ru/ff0a65c0

BCIICCTB U
MaTCpHaIoB B



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

HEJISIX
sHeprocoepekeHus "

12

KonnuectBo
TEIUIOTHL. Y AeIbHAas
TEILIOEMKOCTD

6

HEIEeIs

6

HEIEIIS

6

HEeIes

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

13

VYpaBHeHue
TEILJIOBOro OajaHca.
TemmooOMeH u
TEIUIOBOE
paBHOBECHE

7
HeIenst

7
Heaes

7
Henelst

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTopHnas
pabora
"UccneqoBanue
SIBJICHUS
TeII000MeHa pu
CMEIIIMBaHUU
XOJIOTHOHN U
ropsiueit BoabI"

7
HEIEIs

7
HEIEIs

7
HEens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonngecTBa
TEIUIOTHI,
HEO0O0XO0IMMOr0 IS
HarpeBaHus Tejaa u
BBIZEIIIEMOTO UM
MIPU OXJIaXKI€HUU

8
HeIenst

8
HeIeIs

8
Henelst

16

JlaGopaTopHnas
pabota
"Onpenenenune
YAEIbHOU
TETUIOEMKOCTH

8

Heens

8

Henens

8

Heens

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

BenrecTna"

17

DHeprus TOIINBA.
VenapHas TEILIOTA
cropaHus

9

HEIEeIs

9

HEIEIIs

9

HEeIes

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJUTUYECKUX
Teql. Y aenbHas
TEIUIOTAa IUIaBJICHUS

9

Heaenst

9

Henes

9

Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHnas
pabora
"Onpenenenune
yIIeJIbHON TEIIOTHI
mJIaBjieHus apaa"

10
HEIEIs

10
HEIEIs

10
HEens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpazoBanue u
KOH/JICHCALIUS.
Hcnapenue

10
HEIEIs

10
HEIEIIS

10
Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue.
YaenbHas TemioTa
napooOpa3oBaHus U
KOHJICHCAIIHH.
3aBUCHUMOCTh
TeEMIIEpaTypsl
KHUIICHUS OT
aTMOC(epHOro
JaBJICHUS

11
HeIenst

11
HeIeIs

11
Henelst

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxuoctb

BO3yXa.
JlaGopaTopHas

11
Heens

11
Henens

11
Heens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

paborta
"Onpenenenue
OTHOCHUTEIIFHOU
BJIQ)KHOCTH

BO3yXa"

23

Pemenue 3aau Ha
OnpeAcIIcHuE
BJIAJKHOCTH BO3/1yXa

12
Heaenst

12
Henes

12
Henens

24

[IpuHMns paboTh
TEIJIOBBIX
JIBUTaTENEH.
[TapoBas TypOuHa.
JIBUraTesp
BHYTPEHHET 0
CropaHusl

12
HEIEeIs

12
HEIEIS

12
HEens

25

KII/I TermoBoro
JIBUTATEIIS.
TemnoBsie
JIBUTATEIIA 1
3amuTa
OKpY’Karomen
cpelbl

13
HeIenst

13
HeIeIs

13
Henelst

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS
U TIpEBpALICHUS
SHEpIuu B
TEIUIOBBIX
mporeccax

13
HeJens

13
Henens

13
Heens

27

IToaroroBka x
KOHTPOJIBHON

14
HeIest

14
HEIEIIs

14
HeeIst

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



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

pabote 1o Teme
"TemnoBeie
SIBJICHUS.
Hsmenenue
arperaTHbIxX
COCTOSIHUM
BenecTna"

28

KontposbHas
pabota 1o Teme
"TemnoBbie
SIBJICHHSI.
N3mMmeHeHue
arperaTHbIixX
COCTOSIHUM
BenecTna"

14
HEIEIs

14
HEIEIS

14
HEens

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a86ae

29

DnekTpu3anus Tel.
Ba pona
ANMEKTPUICCKUX
3apsI0B

15
HeIenst

15
HeIeIs

15
Henelst

30

Ypok-
UCCIIEJOBAaHHE
"DnexTpuzanus Ten
WHAYKIUEN U IIPU
COMPUKOCHOBEHUH"

15
HEIEIs

15
HEIEIIS

15
Heaens

31

B3aumonelictBue
3apsSKEHHBIX Tell.
3axon Kynona

16
HeIest

16
HEIEIIs

16
HeIest

bubmuoreka [JOK

https://m.edsoo.ru/ff0a87e4

32

DneKTpruyYecKoe
moJe.

16
HeIest

16
HEIEIIs

16
HeeIst

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hanpsioxkennoctb
AIEKTPUIECKOTO
nosst. [Ipunun
CYTNEPITO3UIIHH

AIEKTPUUECKUX
moJiei

33

Hocurenn
AIEKTPUUECKUX
3aps/oB.
DneMeHTapHbII
3apsan. Ctpoenue
aToma

17
HEIEIs

17
HEIEIs

17
HEens

34

IIpoBogHuUKH U
JADTICKTPUKH.
3aKOH COXpaHECHUS
3JIEKTPUYECKOTO
3apsaa

17
HeIenst

17
Heaes

17
Henest

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3amay Ha
MIPUMEHEHUE
CBOMWCTB
AJIEKTPUUECKUX
3aps0B

18
HeIenst

18
HeIeIs

18
Henelst

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNeKTpUYECKUit
TOK, YCJIIOBUS €T0
CYIIECTBOBAHHS.
Hcrounuku
ANEKTPUIECKOTO
TOKa

18
HeJens

18
Henens

18
Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

HeicTBus

19

19

19

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

SJICKTPHUYECCKOIO
TOKa

HEIEeIs

HEIEIs

HEIes

https://m.edsoo.ru/ff0a96b2

38

Ypok-
UCCIIEIOBaHKE
"JleiicTBHUE
ANEKTPUYECKOTO
I10JIs Ha
MIPOBOJIHUKH U
JTUAJIEKTPUKN"

19
Heaenst

19
Henes

19
Henens

39

DNEeKTPUUYECKHUIN TOK
B MeTaJllax,
KHUJIKOCTSX M ra3ax

20
HEIEIs

20
HEIEIS

20
HEens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DnekTpuyeckas
LEeIb U €€
COCTaBHbBIE YaCTH

20
HEIEIs

20
HEIEIS

20
HEens

41

Cuna Toka.
JlaGopatopHas
pabota "U3mepenue
U pEeTyJIupoBaHue
CHJIBI TOKA"

0.5

21
HeIenst

21
HeIeIs

21
Henelst

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8bd6

42

DneKkTpruyecKoe
HanpsDKCHHUE.
BonbT™meTp.
JlaGopaTopHas
pabota "U3mepenue
U peryJiupoBaHHe
HanpspkeHus"

0.5

21
HeJens

21
Henens

21
Heens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOHHKA.

22
HeJens

22
Henens

22
Heens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

VeapHOE
COTPOTHUBJICHUE
BEIlECTBA

44

JlaGopaTopHas
paborta
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COTIPOTUBIICHUS
MIPOBOHHKA OT €T0
JUTWHBI, TJIOIIAAH
MOTIEPEYHOT O
CeueHus u
Marepuaia"

22

HeIenst

22

Heaes

22

Henelst

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CUJIBI
TOKa OT
HapsDKEHUs. 3aKOH
Owma ni1s1 yyacTka
ey

23
HeIenst

23
HeIeIs

23
Henelst

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHas
paborta
"UccnenoBanue
3aBHUCHUMOCTH CHITBI
TOKa, UIYIIEr0o
4yepes pe3nucTop, oT
COTIPOTUBIICHUS
pesucropa u
HaIPsDKCHUS Ha
pesuctope"

23
HeJens

23
Henens

23
Henens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

TlocienoBaTenpHOE

24

24

24



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

" IapaJljIeIIbHOC
COCIUHECHUA
IIPOBOAHHUKOB

HEIEeIs

HEIEIs

HEIes

48

JlaGopaTopHas
pabora "IIpoBepka
MIpaBUJIa CIOKECHUS
HaIpsHKEHUN IIPU
[10CJIEI0BATEILHOM
COCITMHEHUH JIBYX
pe3uctopon”

24
Heaenst

24
Henes

24
Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopnas
pabora "IIpoBepka
MIpaBUJIA JUISI CUIIBI
TOKa MPHU
napauieIbHOM
COCAMHEHUHT
pe3uctopon"

25
HEIEeIs

25
HEIEIS

25
HEens

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenne 3amay Ha
MIPUMEHEHHE 3aKOHA
Owma mist
Pa3IM4YHOTO
COCIMHECHMUS
MIPOBOJHUKOB

25
HEIEIs

25
HEIEIIs

25
Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOIIIHOCTH
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

26
HeJens

26
Henens

26
Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopHas
paborta

26
HeIest

26
HEIEIIs

26
HeeIst

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

"Onpenenenue
paboTHI
MOILIHOCTH
AIEKTPUIECKOTO
TOKa"

53

DNEeKTpUYECKUe
(2112871
noTpeOuTenu
3JIEKTPUYECKON
SHEPTHUH B OBITY.
Kopotkoe
3aMbIKaHUE

27
HeIenst

27
Heaes

27
Henelst

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab660

54

IlocTostHHBIE
MAarHMuTBI, HX
B3aHMOJIEICTBUE

27
HEIEeIs

27
HEIEIS

27
HEens

55

Ypok-
HCCTIEIOBAaHUE
"N3y4yenue nosei
MTOCTOSTHHBIX
MAarHuToB"

28
HeIenst

28
HeIeIs

28
Henelst

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHoOe II0JI€.
MarauTHoe I10JIe
3eMJIn U ero
3Ha4YEHME JIIIS
JKM3HHU Ha 3eMiie

28
HEIEIs

28
HEIEIIs

28
Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

57

[Toaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"DreKTpuUecKue

29
HeIest

29
HEIEeIIs

29
HeeIst

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apsJibl.
3apsiKEHHbIE TeJla U
150.4
B3aUMO/CICTBHUA.
IlocTossHHEBIM
BJIEKTPUYECKHUI

"

TOK

58

KontposbHas
pabota 1o Teme
"DyeKTpuUecKre
3apsibl.
3apspKeHHbIE TeNa U
ux
B3aUMO/ICVCTBUS.
ITocTosiHHBIH
BJIEKTPUYECKHUI
TOK" /
Bcepoccutickas
MpOBEPOYHAas
pabota

29
HeIenst

29
Heaes

29
Henelst

bubmuorexa [JOK

https://m.edsoo.ru/ff0abea8

59

PesepBHbIii yPOK.
Pabota ¢ Tekcramu
10 TEME
"[MocTostHHBII
AIEKTPUYECKHI
TOK" /
Bcepoccutickas
[IpOBEPOYHAas
pabota

30
HeIest

30
HEIEIIs

30
HeIest

bubmuoreka [JOK

https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OnbIT Opcrena.
MarsauTHOE 110JIe
AIEKTPUIECKOTO
TOKa MaruuTHoe
T10JI€ KaTYIIKH C
TOKOM

30

HEIEeIs

30

HEIEIIS

30

HEeIes

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

IIpumeHeHue
3JIEKTPOMArHUTOB B
TEXHHUKE.
JlaGopaTtopHas
paborta "U3yuenue
IEUCTBUS
MarHMTHOTO OIS
Ha MPOBOIHHUK C
TOKOM"

0.5

31
HEIEIs

31
HEIEIs

31
HEens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATEIb
MOCTOSIHHOTO TOKaA.
Hcnons3oBanue
BJIEKTPOJBUTATEIICH
B TEXHUUYECKUX
YCTPOMCTBAX U HA
TpPaHCIOPTE.
JlaGopatopHas
paborta
"KoncTtpynpoBanue
U U3y4eHue paboThl
AJIEKTPOBUTATENS "

31
HEIEIs

31
HEIEIIS

31
Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel Dapajes.
3aKkoH

32
HeIest

32
HEIEeIIs

32
HeeIst



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

3JICKTPOMArHUTHOM
WHTYKIIAH.
[IpaBuio Jlenma

64

DJIEKTPOreHepaTop.
CrniocoOsl
MOJTy4YEHUs
BJIEKTPUYECKON
SHEPTHUH.
DNEeKTPOCTaHIUU Ha
BO300OHOBIISIEMBIX
HUCTOYHUKAX
SHEPTUHU

32

HeIenst

32

Heaes

32

Heneust

65

IloaroroBka k
KOHTPOJIbHOM
pabore 1o Teme
"DyeKTpUUeCcKue 1
MarHUTHBIE
siBJIeHUS "

33

Heaenst

33

HeIes

33

Henelst

66

KoHntponbHas
pabora 1o Teme
"DnexTpuieckue u
MarHuTHbIE
SIBJICHUS "

33
HEIEIs

33
HEIEIIS

33
Heaens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIii yPOK.
Pabora ¢ Tekctamu
mo Teme "TennoBkie
SIBJICHUS"

34
HeJens

34
Henens

34
Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0accse

68

Pe3epBHbIit ypok.
Pabota c Texctamu

34
HeIest

34
HEIEIIs

34
HeeIst



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

10 TEME
"MarguTHble

sBJIeHUS"

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68

145




9 KJIACC

ara u3ydeHus DJIeKTPOHHbIE
KosmuecTBo yacos A o P
Ne uudposbie
Tema ypoka
n/n B Kontpoabubie | IlpakTnueckue 9a 96 oOpa3oBare/bHbIE
cero
padoThbI padoTbI pecypcbl
Mexanunueckoe 1 1
1 JIBIKEHUE. 1
Henens Henens
MarepuanpHasi TOUKa
Cucrema orcyera.

5 OTHOCUTENBHOCTh 1 1 1 bubmuoreka [{OK
MEXAHUYECKOTO Henmenst | Hemenst | https://m.edsoo.ru/ff0ad474
JIBKEHUS
PaBHomepHOE

3 P . 1 1 1 bubmuoreka [{OK
MPSIMOJIMHEITHOE

p Henens | Henens | https://m.edsoo.ru/ff0ad19a
JIBUKEHUE
HepasHomepHoe

4 MPSMOJIMHENHOE 1 2 2
nekenue. CpeaHsisa u Helemns | Hemems
MTHOBEHHAsi CKOPOCTh
[Ipsamonunerinoe

5 p 1 2 2 bubmuoreka [IOK

ABHOYCKOPEHHOE
p yckop Hemens Henens https://m.edsoo.ru/ff0ad8d4
JIBUKEHUE. Y CKOpEHUE
CxopocTb
MIPSAMOJIMHENHOTO 5 5
6 PaBHOYCKOPEHHOTO 1
HEACIIA HCOCIA
neuxenus. ['padux
CKOPOCTH



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

JlaGopaTopHas paboTta

"Onpenenenue

7 YCKOpPEHHUS Tesa Ipu 3 3 bubnmnoreka HOK
PaBHOYCKOPEHHOM Henens | Henens | https://m.edsoo.ru/ff0adbl8
JBUKCHUH 10
HaKJIOHHOM TUI0CKOCTH"

3 CBobonHOe najieHne 3 3
ten. Oneitel [Nanunes Helens | Hemems
PaBHOMepHOE
JBUKCHHE T10

9 okpyxHoctu. [lepuon u 3 3 Bu6moteka [JOK
4acToTa 00OpaIleHHUs. Henens HeIels https://m.edsoo.ru/ff0ael76
Jluneitnas u yriosas
CKOpPOCTH

10 LlenTpocTpemutensHOE 4 4
YCKOPCHI/IC HEACIIA HCOCIA

1 IlepBrlii 3aK0H 4 4 bubmuoreka [IOK
Herorona. BekTop cuibl Henend | Henend | https://m.edsoo.ru/ff0ae612
Bropoii 3akoH

12 HrroToHa. 4 4 bu6nunorexa LIOK
PaBHoeiicTByrOIIAs Henens Heels https://m.edsoo.ru/ff0ae72a
cuiia
Tpetuii 3akoH

13 Hp oHa 5 5 bubnuotexa [JOK

BIOTOHA.
Henmens | Henmena | https://m.edsoo.ru/ff0ae982

Cynepno3unus cui
Pemenue 3amau Ha

14 A 5 5 5 bubnuotexa [JOK

aKOH

HIPTIVICHEHIE SAIOHO Henens | Henens | https://m.edsoo.ru/ff0aeb6e

Hrrotona



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Cuia ynpyroctu. 3aK0H 5 5 bubmmoreka [JOK
15
I'yka Henens | Henens | https://m.edsoo.ru/ffO0aeca2
16 Permrenue 3agad mo reme 6 6
«Cuia ynpyroctu» Helensl | Hemens
JlaGopaTopHas paboTta
17 «OIbeIeeHIe 6 6 bu6nmoreka [IOK
pel Henena | Henens | https://m.edsoo.ru/ff0aee28
KECTKOCTHU TIPYKHHBD»
6 6 bubmuoreka [{OK
18 C
v Tpett Hemens | Hexenst | https://m.edsoo.ru/ff0af738
Perienne 3aga4 mo reme 7 7 bubnunoreka LIOK
19
«Cuna TpeHus» Henens | Henmens | https://m.edsoo.ru/ffOafa26
JlaGoparopHnas pabora
20 "OnpeneneHue 7 7 bubnunoreka LIOK
K03 hULMEHTa TPEHHS Henens | Hexens | https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUS"
Pemenue 3anay mo Teme
21 "3akonsl HeroTOHA. 7 7 bubnuoreka [IOK
Cuna ynpyroctu. Cuia Henens | Henens | https://m.edsoo.ru/ffOafb8e
TpeHus"
Cuia TSKECTH U 3aKOH
99 BCEMHUPHOI'O TATOTECHMUS. 8 8 bubmmnoreka [HOK
Y ckopenue cBOOOTHOTO Henens | Henens | https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT 8 8
23 IPaBUTALlMOHHOIO
Henes Henens

nentpa (Conneunas
cucrema). ['amaktuxu"



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

24

Permrenue 3agad mo reme
"Cuia TSHKECTH U 3aKOH
BCEMHUPHOTIO TSATOTCHUS"

8

HEIEeIIs

8

HEeIes

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas kocMuyeckas
ckopocTh. HeBecomocTh
U IIEPErpy3KH

9

HEIEIIs

9

HEeIes

bub6nmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcue
MaTepUaIbHON TOUKH.
AOGCOIIOTHO TBEPIOE
teio. PaBHoBecne
TBEPAOIO Tena ¢
3aKpEIIEHHOW OChIO
BpauieHusi. MomMeHT
cuibl. LleHTp TshKecTH

9
Heaes

9
Heaelst

bubnunoreka LIOK
https://m.edsoo.ru/ff0afe36

27

PaBnoBecue
MaTepuaibHOI TOUKH.
AOGcCo0THO TBEPI0E
teno. PaBHoBecne
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpauieHus. MomMeHT
cuibl. L{eHTp TshKecTH

9
HeIeIs

9
Henelst

28

Pemenue 3ana4 no reme
"MowmeHT cuisl. Llentp
TAXKECTH"

10
Henens

10
Henens

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBska k
KOHTPOJIbHOHM paboTe 1o
TeMe "MexaHH4ecKoe
JIBH)KEHUE.

10
HeIeIIs

10
HeeIst

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b0408



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

BsaumogeiictBue Ten"

KonTponbhas pabora no

TeMe "MexaHHYecKoe 10 10 bubnunoreka LIOK
30
JIBU>KEHUE. HeIens Heaens https://m.edsoo.ru/ffOb06ec
BsaumogeiictBue Ten"
Nmnynbce Tena.
Nmnynbe cuibl. 3akoH
31 COXpaHEHUs UMITYJIbCca 1 11 bubmorexa HOK
p Y ) Hejens | Henens https://m.edsoo.ru/ffOb07fa
Yupyroe u Heynpyroe
B3aNMMOJICHCTBHE
Pemenue 3amay mo teme
32 "3aKOH COXpaHEeHUs 1 1 bubmorexa LIOK
§ p Henenst HeIels https://m.edsoo.ru/ffOb096¢c
UMITyJIbCa
Ypok-koH(bepeHus
,, 11 11
33 PeaxTuBHOE NBIKEHIE
Henens Henens
B IIPUPOJE U TEXHUKE"
34 Mexanunueckast pabota 12 12 bubmmnoreka [HOK
U MOIITHOCTD Hepena | Hepens | https://m.edsoo.ru/ffOb0a84
PaGoTa cHIIBI TSKECTH,
35 CHUJIBI YOPYTOCTH U CUIIBI 12 12 bubnmorexa [JOK
yipyr Hegensa | Hegensa | https://m.edsoo.ru/ffOb0db8
TPEHUS
JlaGopatopHnas pabora
«Omnpenenenue padOThI
CHJIBI TPEHUS IIPH
p p 12 12
36 paBHOMEPHOM
Hepena | Hepena

JIBH>KEHUU TeJia 10
TOPU30HTAIILHOU
IIOBEPXHOCTH



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs3b SHEpPruu 1

37 paboThL. 13 13
[TorenmuanpHas Hedena | Hedens
SHEPTHs
Kunernueckas sneprusi.
13 13 bub6nmoreka [IOK
38 Teopema o
. Hepens | Hepensa | https://m.edsoo.ru/ffOb0c32
KHHETUYCCKOU SHEPTUU
39 3aKOH COXpaHEHUs 13 13
JHEPTUU B MEXaHUKE Hegena | Headens
Jlaboparopras pabora
40 J3vHeHIe 3aKoHa 14 14 bubnunoreka LIOK
ya Hegens | Hegens | https://m.edsoo.ru/ffObl12fe
COXPAHCHHUS SHEPTU
KonebarenpHoe
41 BKCHIC I €ro 14 14 bubnuorexa [IOK
g wenens | Hepens  hitps://m.edsoo.ru/ff0b1858
XapPaKTEPUCTUKU
3aryxaromue
42 KoJieOaHusI. 14 14 bubmmoteka IIOK
Brinyxiennsie Hepena | Hepens | https://m.edsoo.ru/ffOb20f0
koJsieOanus. Pe3oHanc
43 MareMaTH4EeCKUN U 15 15
MPYXKUHHBIA MasSsTHUKA Hedena | Headens
Ypoxk-uccienoBanue
«3aBHCUMOCTh MepUoa
44 KoJieOaHUH OT 1> 1> bubmorexa [JOK
Hegensa | Hegensa | https://m.edsoo.ru/ffOb197a
KECTKOCTH TIPYKHHBI U
MAacChI Tpy3a»
45 [IpeBpatienue sHepruu 15 15
MIPU MEXaHUYECKHIX Hegena | Heaens



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

KOJIEOaHUAX

JlaGopaTopHas paboTta
«OmnpeeneHne 4acToThI

. 16 16 bu6nmoreka [IOK
46 W TIepuojia KojiebaHui
Hepensa | Hegensa | https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO
MasITHHKa»
Jlaboparopuas pabota
«IIpoBepka
47 HE3aBUCHUMOCTH 16 16 bubnunoreka LIOK
nepuoja Kojaedanui Hedena | Hegena | https://m.edsoo.ru/ffOb197a
rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a»
MexaHU4YEeCKHUE BOJTHBI.
CBoiicTBa
16 16 bubnunoreka LIOK
48 MEXaHUYCCKHX BOJIH.
Hegens | Hegensa | https://m.edsoo.ru/ffOb21fe
IIpononbHbIC U
MOTICPEYHBIE BOJTHBI
VYpoxk-koHpepeHuus
49 "MexaHu4YeCKHE BOTHBI 17 17
B TBEPJIOM TeJIe. Hegdens | Hegens
CeiicMuuecKre BOJIHBI"
50 3ByK. Pacripoctpanenue 17 17
U OTpa)KEHHUE 3ByKa Hegdens | Hegens
Ypok-nuccnenoBanue
51 "Habmronenune 17 17
3aBUCHMOCTH BBICOTBI HegZens | Hegens
3ByKa OT 4YacTOTHI"
52 I'poMKoOCTB 3ByKa U 18 18
BBICOTA TOHA. HefZena | Hegens



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

AKyCTHYECKHUI
pe30HaHC

Ypok-koHbepeHIus

"VapTpa3Byk u 18 18 bubmuorexa [JOK
53
uH(}pa3ByK B IpUpoOie U Hepena | Hegena | https://m.edsoo.ru/ffOb23ca
TEXHUKE"
IloaroroBka k
KOHTPOJILHOHM paboTe 1o
54 TeMe "3aKOoHEBI 18 18 bubnunoreka LIOK
COXpaHEHHSI. Hedena | Hepena | https://m.edsoo.ru/ff0b25f0
MexanndecKue
Kose0aHus U BOJHEI"
KoHntposnbHas pabota mo
TeMe "3aKOHBI
19 19
55 COXpaHEHHS.
Hepensa | Hegens
MexaHnn4deckue
KOJIcOaHHS U BOJHEI"
DNEeKTPOMarHuTHOE
ToJie. 19 19 bubnuoreka [{OK
56
DNeKTpOMarHuTHBIE Heaens | Hepena | https://m.edsoo.ru/ffOb2abe
BOJIHBI
CroiicTBa
19 19
57 AJIEKTPOMArHUTHBIX
Hepena | Hepens
BOJIH
VYpok-koHpepeHus
"[kana
58 DJIEKTPOMATrHUTHBIX 20 20 bubmorexa HOK
p Hegens | Hepens | https://m.edsoo.ru/ffOb2fe6

BOJIH. Mcnonb30BaHue
QJICKTPOMATrHUTHBIX



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BOJIH UL COTOBOM
cBs3u"

59

VYpok-uccienoBanue
"N3y4yeHue CBOMCTB
ANEKTPOMArHUTHBIX
BOJIH C ITIOMOIIIBIO
MobunpHOTO Tenedona"

20
Heaena

20
Heaens

bub6nmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3anau Ha
ONPEAEIICHUE YaCTOThI 1
JJINHBI
3JIEKTPOMArHUTHON
BOJIHBI

20
Hepens

20
Heaens

61

DJIeKTpOMarHuTHas
Npupoja CBeTa.
CxkopocTs cBera.
BomaHoBEIE CBOMCTBA
CBETa

21
Heaena

21
Heaens

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBera.
[IpssMmonuHeHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua u Jlynst

21
Heaens

21
Heaens

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEeHUS
cBeTa. 3epKaia.
Pemenue 3amay Ha
MIPUMEHEHHE 3aKOHA
OTpakKeHHUS CBETa

21
Heaens

21
Heaens

but6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

64

HpeJIOMJICHI/IC CBCTAa.
3akoH MpECIOMJIICHUSA

22
Heaens

22
Heaens

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

CBETa

[TonHnoe BHyTpeHHEE
OTpakeHUE CBETa.

65 Hcnonp3oBanne 22 22 bu6nmoreka [IOK
MOJHOTO BHYTPEHHETO Hepena | Hepena | https://m.edsoo.ru/ffOb3c5c
OTpakKCHHUS B
ONTHUYECKUX CBETOBOJIaX
Jlaboparopnas pabota
"UccnenoBanue
3aBUCUMOCTH yIJia - -

66 MIPEIIOMIICHUST

Hefena | Hegens
CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHMIIC
"Bo3yx-cTekno""
Ypok-koH(hepeHus
"Hcnonb3oBaHue

67 MOJTHOT'O BHYTPEHHETO 23 23
OTpPaXKEHUS: CBETOBO/IBI, Hegdens | Hegens
ONITUKOBOJIOKOHHAS
CBS3B"

68 JIunsel. OnTuyeckas 23 23 bubmuoreka [IOK
CUJIa JIMH3BI Hepena | Hepena | https://m.edsoo.ru/ffOb3f2c

69 [Toctpoenue 23 23 bubmmnoreka HOK
M300paKeHUI B TMH3AX Hepena | Hepens | https://m.edsoo.ru/ffOb444a
JlabopaTopHas pabota
"Onpenenenune

70 (pOKf/CHOFO paccTosHuA 24 24 bubnmorexa LHOK

Hegena | Hegens | https://m.edsoo.ru/ff0Ob4206

Y ONITHYECKOU CHIIBI
coOuparomien THH3bI"



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

Ypok-koH(bepeHIus

7 "0 R . 24 24 bubnunoreka LIOK
NTUYECKUE JINH30BEI
Hepensa | Hegensa | https://m.edsoo.ru/ffOcOa7e
npuoops!"

79 I'ma3 kak onruveckas 24 24 bu6nmoreka [IOK
cucrema. 3peHue Hegensa | Hegensa | https://m.edsoo.ru/ff0b4684
VYpok-koH(pepeHIs

p $epenn 25 25
73 "ledextol 3penus. Kak
Hepjena | Hepena
COXpaHUTh 3peHue"”
Paznoxenune 6emoro
cBera B creKTp. OnbITh
24 Hetoroma. C E erite 25 25 bubnunoreka LIOK
protoHa. CloKeH!
Hegens | Hepens | https://m.edsoo.ru/ffOcOf4c
CHEKTPAIBHBIX I[BETOB.
Jlucniepcust cBera
JlaGoparopHnas pabora
"ONBITHI IO
pa3noKeHUIo Oenoro
CBETa B CIIEKTp U 25 25 bubnnorexa [JOK

75
BOCIPUATHUIO [IBETA Hegena | Hepens | https://m.edsoo.ru/ffOcOe2a
MIPEIMETOB TIPU UX
HaOII0JIEHUHU Yepe3
L[BETOBBIE (PUIBTPHI"

YPpoK-IpaKkTUKyM
"BoJIHOBBIE CBOMCTBA
26 26

76 CBETa: IUCIIEPCHUS,

Hepjena | Hepens
uHTepepeHIus u
mudpaxmus’”
OnrwiTe Pe3epdopna n

- aHeTa Haap g)o peﬂnb 26 26 bu6nunorexa LIOK
LT

p A Hegena | Hegens | https://m.edsoo.ru/ff0c12a8

aToMa



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. 26 26
Mogens aroma bopa Hedens | Hepdens
Ucnyckanne u
79 IIOTJIOIICHUE CBETA 27 27 bu6nmoreka [IOK
atoMoM. KBaHTEL. Hepensa | Hepens | https://m.edsoo.ru/ffOcl44c
JInHenuaTele CIIEKTPbI
Y PpoK-IpaKTUK
80 "}II) 6 P . ezMeK o 27 27 bubnmnoreka HOK
HHE CII B
abIon P Hepens | Hepens | https://m.edsoo.ru/ffOc1550
ucIyckanus'"
81 PamgmoaxkTuBHOCTE U €€ 27 27 bu6nmorexa LIOK
BUIBI Hegens | Hepens | https://m.edsoo.ru/ff0cl672
CTtpoeHue aTOMHOTO
” Tpa S 28 28 bubnunoreka LIOK
saapa. HHas
b Yy Heaens | Hegens | https://m.edsoo.ru/ffOc18ac
MOJIENh
83 PanuoaxkTuBHEIE 28 28 bubnunoreka LIOK
npespateHus. M30Tonsl Hepena | Hegena | https://m.edsoo.ru/ff0clald
Pemenue 3amau o
84 "p 8 28 28 bubmmnoreka HOK
: "PagnoakTHBHEI
reme Ao \ © Hegens | Hepena | https://m.edsoo.ru/ff0clb4a
MIpEeBpAICHUS
85 n 29 29
€pHOo/I TIoJTypactajia wenens | wesens
VYpok-koHpepeHus
"PagroakTUBHBIE 29 29 bubmmoteka IIOK
86
W3JIy4E€HHS B IPUPOJE, Hejena | Hepena | https://m.edsoo.ru/ff0c2126
MEJHINHE, TEXHUKE"
SInepHbIe peakInu.
87 3I[ P peartt 29 29 bubnuotexa [JOK
Bl COXpaHEHUS
AKOHDL coxparie Hepens | Hegensa | https://m.edsoo.ru/ff0clc58

3apsAa0BOT0 U



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

MaCCOBOI'O YHUCEII

DHeprus CBs3U

30 30 bubnunoreka LIOK
88 aTOMHBIX sizep. CBs3b
Hepena | Hepena | https://m.edsoo.ru/ffOcld7a
MacChl ¥ DHEPTUU
89 Permrenue 3agad mo reme 30 30
"Anepubie peakuun" Hedens | Hepens
Peaknuu cuuTe3a u
JETCHUS Sep. 30 30 bu6nmorexa LIOK
90
Hcrounnku s3Hepruu Hegena | Hepens | https://m.edsoo.ru/ffOc1e88
ComHia u 3BE311
VYpoxk-koHpepeHuus
"SI nepHast SHEpreTUKa.
01 [erictBus 31 31
PaIuOaKTUBHBIX Hegens | Heaena
W3ITy4YeHUN Ha KUBbIC
OpraHusmsl"
IToaroToBka k
KOHTPOJIbHOHM paboTe 1o
TemMe
92 "DJIeKTPOMarHuTHOE 31 31 bubnnorexa [JOK
nojie. Hegena | Hepensa | https://m.edsoo.ru/ff0c223e
DNeKTpOMarHuTHBIC
BoaHBIL. KBaHTOBBIC
SIBIICHUSA"
KonTponbnas padora no
Teme 31 31
93 "DNIeKTpOMarHuTHOE
Hegena | Heaens
noJe.

3J'ICKTpOMaFHI/ITHBIC



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

BoJHEL. KBaHTOBEBIE
sBJIeHUS"

94

[ToBTOpEHME,
00o001IEeHNE.
JlaGopaTopHbIie paboThI
o Kypcy
"B3aumopeiictBue ten"

32
Heaena

32
Heaens

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpEHME,
0000menue. Pemenue
pacUYeTHBIX U
KayeCTBCHHABIX 3aa4 110
TeMe "TemnnoBbie
npouecch”

32
Henens

32
Heaens

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpEHME,
000011eHne. Pemenue
pacueTHBIX U
KayeCTBECHHEBIX 3a1a4 110
teme "KIIJ] TerutoBeIx
nBurareiein”

32
Heaens

32
Heaens

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpEHME,
00001meHnue. Pemenne
pacueTHBIX U
KaueCTBEHHBIX 3a7a4 110
teme "KIIJ]
AJEKTPOYCTaHOBOK"

33
Heaena

33
Heaens

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2b30

98

IToBTOpEHME,
obo01ieHue.
JlabopaTopHbIie pabOThI
o Kypcy "CBeToBbie

33
Heaens

33
Heaens

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

sBJIeHUS"

99

[ToBTOpEHUE,
0000ntenue. Padora ¢
TEKCTaMU 0 TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

33
Heaens

33
Heaens

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc2d6a

100

IToBTOpEHME,
00006menue. Pabora ¢
TEKCTaMH 110 TEME
"Konebanus 1 BOIHBI"

34
Henens

34
Heaens

bubnmoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpEHuUeE,
0000menue. Pabora ¢
TEKCTAMH 110 TEME
"CBeTOBBIC SIBJICHHUA"

34
Heaena

34
Heaens

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpEHME,
0000menue. PaboTa ¢
TEKCTaMH 110 TeME
"KBaHToBas u sanepHas
¢uzuka"

34
Hepens

34
Heaens

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM TNEPEBOAUTH MPAKTHUYECKYIO 33/1auy B Y4eOHYIO, BBIIEIATH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3y4YCHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEJIMYMH, UX
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA U IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTr€éMaTu4dcCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIITL MNPUYUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOTrMYEeCKMX IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCIOJIb3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nveckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
(bu3NYECKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
HMHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAUTh OUIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKuX  CBOMCTB  Tei:  (OpPMYyJIHMpPOBaTH  MPOBEPSiEMbIC
NPENIoNIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHHUEM AaHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aAMHCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

OPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C UCIOJB30BAHUEM MPSIMBIX HW3MEPECHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, 1€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIIMYHH, CJICays
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MCpCHI/Iﬁ C06I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMNHCaHUS,
UCIONIB3YSl 3HAHUS O CBOMCTBaX  (PU3MYECKUX SBIEHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(QOpMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBEICHHSI B OKPYXKAIOLIeH cpelie

1.16

OCYILIECTBIISITH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTUBOPEYMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  COAepIkKaHMs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Blanerhb
npuéMaM# KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOpMAIIH

W3 OJHOM 3HAKOBOM CHCTEMEI B APYryro

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE IMMCbMEHHBIE U YCTHBIE COOOLIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (GU3NIECKOro
CoJIep’KaHus, B TOM 4Hciie MyOJUMYHO JeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rpaMOTHO HCIHOJb30BaTh HM3YYEHHBIM MOHATUHHBIN ammapar Kypca

($U3HKH, COMPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX MPOEKTOB M UCCIIEIOBAaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTAaBJIEHHBIMH 3a/ladaMH,
CICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA IEUCTBUH, aJCKBATHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JESATENBbHOCTb TpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinvdaTthb SBJICHUA IO OMHCAHUIO HMX XaApPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

14

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBIICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, INPU OINUCAHUU IPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTb (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEIMYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTr€éMaTu4dcCKoOC

BBIPAKECHHE

1.6

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHUE n3 |
— 2 JIOTMYECKHX IIaroB C TOMOIIBbIO | — 2 W3y4eHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBISABISITH HEJOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOUpaThb 3aKOHBI M (OPMYIIbI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTh PacyEThl U CPAaBHUBATH
MOJIydeHHOE 3HAa4YeHHEe (U3HUECKOM BEIMYWHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YA OINMMCAHUEC UCCIICAOBAaHN, BEIACIATH
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTL MOpPAAKaA

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bmnqecxnx SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  TIpPOBEpsSEMbIC

OpPEINONOKEeHUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEIIMYUHBI OT JPYrol C UCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUN:
IUTAHUPOBAaTh HCCIIEJOBAaHHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BHjJE TaOMUIl U rpadukos,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
clelys. IpPEeNIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHoCcTH Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIegoBaTelIbHBIM H napauic]IbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOJIUTH TMpPUMEPHl (HaXOIUTh HWHPOPMAIUI0O O MPUMEPAX)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HM 1711 oOecriedeHHs 0O€30MacHOCTH MpU  OOpalleHuud ¢
npuOopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3JOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (HU3UYECKOTO CONEPKAHMSI B CETH
NHTepHeT, Ha OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaL[I/IIO, KOTOpasa

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh MpPH  BBIMOJIHEHUH Y4E€OHBIX 3a/JaHUl  Hay4dHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaisl, pecypchl ceth MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONW WJIM HMCCJICOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3HKH, COPOBOXKIATh BHICTYIJICHUE MTPE3EHTallue

1.20

9 KJIACC

IPYU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

11

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3inyaTthb SABJICHUA IO OMHCAHHUIO HMX XaApPaKTCPHBIX CBOWCTB M Ha

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

13

pacro3HaBaTh NpPOSBIEHHE W3YYEHHBIX (U3UYECKUX SBJIECHUN B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIJCNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOMCTBA Tel U (DU3MYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPH ONMUCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HCMOJB3yeMBIX  BEIUYUH,
0003HaYCHHS U CAMHUIIBI PU3HYCCKUX BETUYNH, HAXOIUTh (OPMYIIBI,

CBSI3BIBAIOIME JIaHHYIO (PM3MUECKYI0O BEIUYMHY C JAPYTUMH




BEIMYMHAMH, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (I)I/ISI/ILIGCKI/IC SABJICHUA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreéMaTH4YC€CKOC

BBIpaXXECHHE

1.6

O0BSCHATH (PU3MYECKHE ITPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2
— 3 JIOTMYEeCKHX IIaroB C IOMOIIbIO 2 — 3 U3YyYEHHBIX CBOMCTBA

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

1.7

pemiate pacuéTHele 3amayd (ONUpAIOIIMecss Ha CHCTeMy M3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEUIMTh IpU IOMOIIU
(bU3MUYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIETO0BAHUS, BBIIEIATH
IIPOBEPSEMOE TPEIIOIOKEHUE, OLIEHNWBATh IPABUIBHOCTh IOpPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbBHO COOUpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUs, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 TMpPSAMBIX H3MEpEHHl,
ompesieNsis CpelHee 3HaueHHWEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTostHUe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

M3MEpeHUs (M3MEPUTEIBHOTO IPUOOopa)

1.11

MPOBOANTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMU: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/II_II/I




rpauKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEeAys MpPEIIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEJIWYUMHBI W aAHAJIU3UPOBATh IOJYYECHHBIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepuaibHas TOuKa, aDCOJIIOTHO TBEPAOE TEJI0, TOUCUHBI UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIEJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBIICHHA W HEOOXOIUMbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTU4YHblE PHUCYHKHM HU3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX IPOLIECCOB NPU PEUIEHHH Y4YeOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JJIsl MOCTPOEHUS N300pa’keHH B IMIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH MpU  OOpaleHuud ¢
npruOoOpaMu U TEXHUIECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
NHTepuer, caMoCTOSTENbHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYTH  ONPENEIEHUs]  JOCTOBEPHOCTH  IOJYy4YECHHOM
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHUM M JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MpPH  BBIMOJIHEHMH Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuanbl, pecypcbl ceth VHTepHer; Biaaerb INpuUEMaMu

KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHUs MHPOPMALUU U3 OJHOM




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBCHHHG IMHUCbMCHHBIC W YCTHBIC COO6H.[CHI/ISI Ha
OocHOBe HWHGOpPMAlMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOro
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIEN0BATENbCKOM  AEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4éTom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHE,  MPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEI'O MHUPA

11

Odu3uka — Hayka O Tmpupoje. SIBIEHHUS NPUPOIBL
®dusnueckue SBICHUA: MEXaHUYECKHE, TEIUIOBEIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeaWUUHBL.  V3MepeHne — puU3MUECKUX
BenuuuH.  Pusuueckue  npudopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

ECTGCTBCHHOHay‘lHHﬁ MCTOA ITO3HAHUA: Ha6J'IIO,Z[eHI/IC,
IMOCTAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHMIKCHUC THIIOTC3,
OKCIICPUMCHT II0 TPOBEPKEC THUIIOTE3, 00BsICHEHHE

HAOJIIaEMOTO SIBJICHHUS

14

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

1.5

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJbIX TE.

N3mepenune TemnepaTypbl IpH HOMOIIU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNHM BELIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephbl.
OnbIThl,  JOKa3bIBAlOIIUE€  JUCKPETHOE  CTPOCHHE

BEIECTBA

2.2

JlBwxenue dgactuiy BemiecTBa. CBs3b  CKOPOCTH
JBH)KEHUSA YacTHL C Temmeparypod. bpoyHoBckoe

nBwkeHue, 1uddy3us

2.3

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHUC




24

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B,
KUAKOCTeH W TBEPABIX  (KPUCTAIUIMYECKHX)  Tell
B3auMocBsi3p Mexay CBOMCTBaMH BEHIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

2.6

[IpakTryeckue pabOTHI:

Onenka guameTpa aToMa METOAOM  psalgoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

OmnbITH IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 1o 00HapYKEHUIO NeHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. CpenHsAss CKOPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUS
SBnenne mHepuuu. 3akoH MHepuuHU. BzanmMopelictue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIIE 00BbEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TspkecTu. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. HesecomocTh
38 Cuna tpenusa. TpeHHe CKONBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Ciio)keHHe CWi, HaMpaBJCHHBIX IO OJHOW MPAMO.
' PaBrozelcTByIOIMAs CHUIT
3.10 [IpakTrueckue pabOTHI:

OnpeneneHne CKOPOCTH  PABHOMEPHOIO  JABHMKEHUS




(mapuika B KHAKOCTH, MOJENTH  DJICKTPHUUECKOTO
aBTomMoOmWIs u Tak ganee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbXEHHS Opycka WIM Iapuka 1o
HaKJIOHHOM  TuIocKocTH. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTD pacTsDKEHHUs (IegopManuu) Mpy>KUHBI OT
MPWIOKEHHON  cuibl.  OTBITBL, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Teja U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusndueckue SBICHUSA B Impupoac: NMpuMepbl ABUIKCHUA C

3.11 Pa3IUYHBIMH CKOPOCTSIMH B >KUBOW M HEXHBOU MPHUPOJIE,
JICHCTBHE CHJIBI TPEHHMSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOJIIUITHUKI

JIABJIEHME TBEPIBIX TEJ, )KUIKOCTE 1 TA30B

Hapnenne TtBEpAOro Tena. CrocoObl YMEHBUICHHS H

1 yYBEJIMYEHUS 1aBIICHUS
49 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT o0béMa,
' TEMIEPATYPhI
43 [Tepenaya maBneHUs TBEPABIMHU TEJIAMH, KHUIKOCTIMHU U
' razamu. 3akoH [lackasns. [THeBMaTHUYECKHE MAIITUHBI
3aBUCHUMOCTh  JABIICHUS IKUAKOCTU OT TIyOHHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIarONIUeCcs: COCY/IbI.
lMunpaBinueckre MEXaHU3MBbI
Atmocdepa 3emnn u atMmocepHoe napneHue. [Ipuannsl
A5 CYIIECTBOBAaHMS BO3AYIIHONW 000m04ku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl yPOBHEM MODSI
46 N3mepenue armocdepHoro npapneHus. [IpuGopsl mmns
' M3MEPEHUS aTMOC(PEPHOTO JTaBJICHUS
JlelictBue XUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTrueckue pabOTHI:




HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOrpyXEHHOWM B OJKHJKOCTH YacTH TeJja.
Onpenenenne BbITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJo, NOrpyE€HHOE B KUAKOCThb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEN CHUJIbI, JEUCTBYIOIICH
Ha TeJI0 B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTb  BBITAJIKHBAIOIICH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XUIKOCTH, OT 00BbEMa
MOrPYKEHHOW B KUJKOCTh YaCTU Teja U OT IJIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeomerpa 583071

KOHCTPYUPOBaHHE  JIOAKM U  ONpejeneHue e

Ipy30I0 bEMHOCTH

dusnueckue  SABJICHUA B INPUPOJAE:  BIUSHHE
4.10 aTMoc(epHOro  JaBJIEHUS HAa JKUBOW  OpraHu3M,

IJIaBaHUE PBIO

TexHuueckue ycTpoilcTBa: coOOLIAIOIIMECS COCY/bI,
411 YCTPOMCTBO BOJOINPOBOJA, THUIAPABINYECKUN IIpecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaKJIOHHAas
' IJIOCKOCTE. [IpaBuiio paBHOBECHS phlyara
54 [IpumeneHnue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 MIOJIC3HOTO JEHCTBUS MEXaHHU3MOB. [Ipoctsie
MEXaHHU3MBbI B OBITY W TEXHHKE
5.6 [ToreHmmanpHast SHEPTUM TeNA, MOIHATOTO HAZl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass mMexaHnuveckass SHeprusi. 3aKOH HU3MEHEHUS M
' COXPaHEHUS MEXaHHYECKOH SHEepPTUn
- [IpakTuyeckue pabOTHI:

Omnpenenenue pabOThl CHIIBI TPEHUSI IPU PaBHOMEPHOM




JIBWKEHUHM Tela II0 TOPU30HTAJIbHOM ITOBEPXHOCTH.
Hccnenosanue yCIIOBUU paBHOBECHS pplyara.
N3mepenne KIIJ[ HakioHHOM miockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYeCKOM SHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
4eJioBeKa
TexHuueckue yCTpPOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKIOHHAsI TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/leP:KAHUS
pasjiena 3J1eMeHTAa
TEIIVIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOH
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pasmepsl
. MoJIeKyl.  ONBITBI, TOATBEPKIAIOLIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO M Ta3000pa3HOTo
6.2 cocTossHUM BemiecTBa. Kpucramnmuueckue U amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOpuun
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TeroBoe pacupeHne U cKaTHe
6.6 Temnepatypa. CBs3b TeMIeEpaTypbl €O CKOpPOCTHIO
. TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl M3MEHEHHS BHYTPEHHEH
. SHEpIUu: TeIIonepeada U CoBepIieHue padoThl
6.8 Bunel temonepenadyu: TEIIONPOBOIHOCTb, KOHBEKLUSA,
' U3JIy4eHue




KomnuectBo  Temnorel. YaenpHass — TEIUIOEMKOCTH

6.9
BEILIECTBA
TemnmooOMeH u TemyioBoe paBHOBecHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
' VY nenbHas TemioTa miaBiIeHUs
[TapooOpa3zoBanue u  kKoHaeHcaums. VcnapeHue.
6.12 Kunenue. VYnenbHas  Temiota napooOpazoBaHUS.
' 3aBUCUMOCTb TEMIIEPATYphbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomMBa. Y ieJbHasi TEMI0Ta CrOPaHUs
[Ipunnuner  paboTel  TermnoBeiX — aBuratene  KIT
6.15 TEIJIOBOro ABuraresns. TemioBble ABUraTeNd M 3aluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS U MPEBpaIlEHUs] YHEPTHH B TETIJIOBBIX
6.16
npoleccax
[IpakTuueckue padbOTHI:
OnbIThI no 0oOHapyKEHHIO JeNCTBUSA cuin
MOJIEKYJISIPHOTO MIPUTSKEHUS.
OneIThl 1O BBIPAIMBAHUIO KPUCTAJIOB IOBAapEHHOMN
COJIM WJIM caxapa.
OnbITH 110 HAOIIOEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEIL.
6.17 Omnpenenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIKICHUSI.
[IpoBepka THMOTE3bl JTUHEHHOW 3aBUCUMOCTH JIMHBI
CTOJIOMKA KUJAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIepPaTypHhI.

HaGmtonenne uM3MeHEHHUs] BHYTPEHHEH SHEprHH Tela B

PE3YIbTATC TCILUIONICPECaAAYUN U paGOTBI BHCIIHUX CHII.




HccnenoBanue siBjeHUS TEIIOOOMEHA TTPU CMEIIUBAHUHT
XOJIOJTHOW U rOpsideil BOJIBI.

OrmpezenieHne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO
BOJZIOW TMPHU TEIIO0OOMEHE C HArPeThIM METAJLUTUYECKUM
AITUHIPOM.

Omnpenenenne yaeIbHON TEIIIOEMKOCTH BEIIECTBA.
UccnenoBanue npoliecca UCapeHus.

OrmpezenieHre OTHOCUTEIIBHON BIIAXXKHOCTH BO3yXa.

OHpe,[[eJ'IGHI/Ie y,I[CJ'IBHOﬁ TCIIOTHI IIABJICHUA J1bAA.

6.18

dusnueckue SBICHHWS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHUE ¥ KamWUIPHBIC SIBICHUS B TPUPOJE,
KpHUCTaJUTBI B ipupoae, u3nydeHre CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHue POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHnueckue  ycTpoWCTBa:  KalWJUIAPBL, NPUMEPHI
HCIIOIB30BAHUS KPUCTAIIJIOB, JKUIKOCTHBIA TEPMOMETD,
JaTYMK TEMIEpaTypsl, TEPMOC, CHUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETpbI, TICUXPOMETp, MapoBas TypOMHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO

7.3 nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEN
(Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenn »snextpuyeckux 3apsaoB. OIJIEMEHTAPHBIN

7.4 anexTpudeckuid 3apsaa. Ctpoenue atoma. [IpoBogHuKH 1
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 ONEeKTpUYEeCKU  TOK.  YCIOBUA  CYILIECTBOBaHMS




OJICKTPHUYCCKOI'O TOKA. HcTOUHMKH TOCTOSHHOT'O TOKA

JleticTBus AJIEKTPUIECKOTO TOKa (TeroBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OIJIEKTPHUYECKHUH TOK B

JKMJKOCTSIX U ra3zax

g Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.

HaIpsDKEHUE

ConpotuieHue MPOBOJIHUKA. VneapHOE
7.9

COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma 11 ydacTka uenu

[TocnenoBarenbHOE W MapajUICIBHOE  COCAMHEHHUE
7.11

MIPOBOTHUKOB

Pabora W MONIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DJIEKTPUYECKHE IEeMH M IMOTPEOUTENIN 3JICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

IToctossHHBIE MarHuTHl. B3amMmojeicTBHE ITOCTOSHHBIX
7.14

MarHuTOB

MarautHoe T1oje. MarHutHoe mnoje 3eMId U €ro
7.15

3HaYEHHE IS KU3HU Ha 3eMiie

OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JleficTBe MarHUTHOrO TOJsi Ha MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb TOCTOSTHHOTO TOKa. Mcmonab3oBaHue
7.17

JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

OIBITEI ®dapanes. SIBnenue 3JEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIEeKTpOTeHEPaTOoP. Crioco0s1 MTOTyYSHUS
7.19 JJICKTPUYCCKON  DHEprum. DONEeKTpOCTaHIIMKM  Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:
7.20

OneITH 10 HAOTIOACHHUIO STCKTPHU3AIMH TET UHIYKIHEH




Y [IPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUYECKOrO IOJISL  Ha
MPOBOJIHUKY U JAUDJICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPHUSCKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSIKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pE3UCTOp, OT CONPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS
Ha PEe3UCTOpe.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUITHBI, TJIOLAU ONEPEYHOT0 CEYEHHUS U MaTepHalla.
[IpoBepka mpaBuUiia CIOXKEHHS HANPSOKEHUU  IPU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JIByX PpE3UCTOPOB.
[TpoBepka mpaBmia sl CHIIBI TOKa MPU MapalieIbHOM
COoeTUHEHUN  pe3ucTtopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpezneneHre  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBIJIETIIEMOM Ha pe3ucTtope. VccaeqoBanre 3aBUCUMOCTH
CUJIBI TOKA, UJYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO TOJIST TOCTOSIHHBIX MarHUTOB MPHU
uxX Oo0benMHEHWHM U  pazaeneHud. McciaempoBanue
JENUCTBHUSI JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnpIThl, JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHWs ToKa B Karymke. V3ydeHnwne
JNEUCTBUSI MAarHUTHOTO MOJisi Ha MPOBOJAHHUK C TOKOM.
KonctpynpoBanue u H3y4yeHue paboTsI
3JIEKTPOJIBUTATEIS. N3zmepenne KII/

3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbITHI o




HUCCICOOBAaHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HWHIAYKIOHHA:
ucciaceag0oBaHUue W3MCHEHMH 3HAYeHHUSI U HaIlpaBJICHUIA

HHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHHUS B TPUPOJAE: DIECKTPUUYECKUE
SBIIGHUST B  arMocdepe, JJIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHuTHOE Moje 3emiu, JApeld MooCcoB,
POJIb MAarHUTHOT'O TOJISA JUISL )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIEpMETD,
BOJIETMETP, PEOCTaT, CUETUUK DIIEKTPUUECKON DHEPTHUH,
JIEKTPOOCBETUTEIILHBIC ~ MPHUOOPBI,  HArpeBaTEeIIbHBIC
AIEKTPONPUOOPHI (Tpumepsr), ANEKTPUICCKUE
MPEJOXPAHUTEIHN, JJIEKTPOMArHUT, 3JEKTPOJIBUTATEND

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe JBUKEHHME. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEITHOE TBHKCHHE
HepaBHomepHoe mnpsimosinHeHOe nBrkeHue. CpemaHss
8 8.4 U MTHOBEHHas CKOpPOCTb Tejla Ipd HEPaBHOMEPHOM
JIBIKEHUH
8.5 YckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEWHOE
' JIBUKECHHE
8.6 CBobOonnoe magenue. OnbITel [anunes
PaBHOoMepHOe aBmKeHHE 1O OKpyxkHOCTH. Ilepuon u
8.7 yacToTta oOpamieHus. JImHeiHas W yrjioBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE




8.8

ITepBsIii 3ak0oH HproTOHA

8.9 Bropoii 3akon HproToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT CyNIEPTIO3ULIUU CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cHJla TPEHUS CKOJIBKEHMs, CHUJa TPEHUs
' MIOKOS1, IPYTHEe BUIbI TPEHUS
814 Cuna TSDKECTM UM 3aKOH BCEMHUPHOTO TATOTECHHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
815 JBuxenne  miuaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh U neperpys3Ku
PaBHOBecue  marepuanbHOW  TOYKH.  AOCOIIOTHO
8.16 )
TBEPJI0€ TEIIO
8.17 PaBHOBecue TBEPIOro TENa € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynec Tena. 3menenne ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTrBHOE IBM>KEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8.9 PabGora cun TskecTH, ymnpyroctw, TpeHus. CBs3b
' SHEPIruu 1 paboThl
893 [TorennuanbHass SHEpPrus Tena, MOAHATOIO  HaJ
' MTOBEPXHOCTHIO 3eMJIN
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPYKUHBI
Kunetnueckass sHeprus. TeopemMa O KHHETHYECKOHN
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHHUs Opycka
8.7 WIA JABIWKEHHs IIapuKa [0 HAKIOHHON IJIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tena MpU PAaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW IIOCKOCTH.

HccenenoBanue 3aBUCMMOCTU IIYTH OT BPEMEHU IIpU




PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3bl: €CIU NPU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HayaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psi HEYETHBIX YHCET, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMaJbHOro JaBiieHus. OrmpeneneHue
koddduimenTa TpeHus CcKoibxeHusa. OnpeneneHue
KECTKOCTH TpYXHUHBL. OnpenencHue padOThI CHIIBI
TpeHHs] TpU PABHOMEPHOM JIBIDKEHUH Tela IO
TOpPU30HTAIFHON TOBepxHOCTH. OrmpeneneHue padboTHI
CWJIBI  YOPYrOCTH  NpuU  TOoabEME  TIpy3a ¢
UCIIOJIb30BAHUEM  HEIMOJBIKHOTO U IOJBUXKHOIO

0JIOKOB

duznyeckue SIBICHUS B npupoAc: IpUIUBbI U OTJIIMBEI,

8.28 nBrkeHue IutaHeT COJHEYHOM CUCTEMBbI, PEaKTHUBHOE
JIBHDKEHUE KUBBIX OPraHU3MOB
8.29 TexHudyeckne  yCTpOMCTBA:  CHUAOMETP,  JAT4YUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH

. KoJIeOaHUI: TIeproJ], YacTOTa, AMIUIMTY 1A
9.9 MaremMarnueckuit u IIPYKWHHBIN MasiTHUKHU.
' [TpeBpariieHre SHEPTUN MPHU KOJIeOATEIEHOM JBH)KEHUH
93 3aryxatomue KosiebaHus. BulHyXaeHHBIE KoJieOaHUs.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeUHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHs. MexaHUUEeCKNUEe BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3Byk. [')pomKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WNudpa3Byk U ynbTpa3sByk
[TpakTrueckue pabOTHI:
9.7 OnpeneneHue 4acToThl W Hepuoja  KoieOaHuit

MaATEMAaTHYCCKOIoO MassiTHHKAa.




OnpeneneHue 4acToThl W Iepuoja  KoneOaHuit
HPY>KUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH —TepHoJa  KoieOaHuit
NOJBEIIEHHOIr0 K HHUTH TIpy3a OT JUIMHbl HUTH.
HccnenoBanue 3aBUCHMOCTH —TEepHOAa  KojeOaHui
IPY)KUHHOIO MasTHUKAa OT Maccel rpysa. I[IpoBepka
HE3aBUCHMOCTHU nepuoaa KoseOaHuin rpys3a,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a M KECTKOCTH

npyXuHbl. MI3MepeHne yckopeHusi CBOOOIHOTO MaleHus

duznyeckue SBICHUS B Iprupoac: BOCIPUATHC 3BYKOB

9.8 ’)KUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0
9.9 TexHuueckue ycTpoMCTBa: 3XOJOT, HCHOJIb30BAaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaF HUTHOC II0JIC. 9J'ICKTpOMaFHI/ITHLIe BOJIHBI.

10 CBoiiCTBa DIIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
102 DOnexTpoMarauTHas npupoga cera. CKOpPOCTH CBeTa.
' BonHoBEBIE cBOMCTBaA cBETA
10 [TpakTryeckue paboOTHI:
10.4 N3yuenne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH  C
MOMOILBI0 MOOWIIBHOTO Tenle(oHa
@dusnueckue SBICHUS B TPHPOJE: OHWOIOTHYECKOE
10.5 JeificTBHe BHUJUMOTO, yIAbTPapUOIETOBOTO u
PEHTIE€HOBCKOTO M3JIy4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky cBeta
1 11.2 [IpsamonnHENHOE pacCIPOCTPAHEHUE CBETA
Ortpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTPAKEHUS
11.3
CBETa
11.4 [Ipenomnenne cBeta. 3aKOH TPETOMIJICHHS CBETa.




[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA

11.5 JInnza. Xox nyyen B JIMH3E
118 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONA H
' TEJIECKOTIA
117 ['maz kak onTtudeckass cucrema. bim3opykocTs u
' JATbHO30PKOCTh
118 Paznoxenue Genoro ceeta B criektp. OnbiTel HeloToHA.
' CrnosxeHue CeKTpalbHBIX I[BETOB. [lucnepcus ceta
[IpakTuyeckune paboOTHI:
HccnenoBanne  3aBUCUMOCTH ~ yIjla  OTPaXKCHUSA
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
W3ydyeHne XapakTepUCTHK H300pakKeHHsl NpeaMeTa B
TUIOCKOM 3€pKaJie.
HccnenoBanne  3aBHCHUMOCTH  yrja  IMPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJjla MaJeHHs Ha TPAHULIE «BO3IYX —
11.9 CTEKJION.
[Tonyuenune u3oOpakeHUH C TMOMOIIBIO coOuparomen
JIUH3BL.
Ornpenenenne (POKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOLIEH JTHH3BI.
OnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITel 1O BOCHPUATHIO I[BETa MPEAMETOB MNpU HX
HaOJIFOICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBICHUS B npupoje: 3atMeHus CoiHIa u
11.10 JlyHbI, 1IBE€TA TEJ, ONTHUYECKHE SBICHHS B arMmocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOHCTBa: OYKH, HEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBEBGIE ABJIEHUA
191 OmnbiTel Pezepdopna m miiaHerapHas MoOJENb aToOMA.
' Mognens aroma bopa
12
122 Hcnyckanue M TOTJIOLICHHE CBeTa aroMoM. KBaHTHI.
' JIuneityaTpie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs




Crpoenne aromHoro szapa. HykioHHas wmopnens

o4 aTOMHOTO siapa. M30Tonsl
125 PaguoaktuBHble npespamenus. Ilepuon nosypacnana
' ATOMHBIX JEP
12.6 SnepHble peaknuy. 3aKOHBI COXPAaHEHUS 3apsJOBOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
128 Peakuuu cunresa u nenenus anep. Mcrounuku sHepruu
' CouHna 1 3B€311
199 Snepnas sHepreruka. JlelicTBHE  paJuOAKTHBHBIX
' U3JIy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HaGntoeHne CIUIOMIHBIX M JIMHEWYaTbIX CHEKTPOB
1910 U3ITy4EHUS.
HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune paaroakTUBHOTO (poHa
@uznueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
paZvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3JIyYEHUE TPUPOIHBIX MHUHEPAJIOB,
JNEHCTBUE PAaJUOAKTUBHBIX H3IYYCHMM HAa OpraHu3M
YyeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHUBHIyaJIbHBINA JO3UMETp, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hopMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3H
U TI03HABAEMOCTU SIBICHUU TPUPOIBI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeil porun GU3MKA B Pa3sBUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUHU NPUPOJBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABATh MPOSIBIEHNE U3YUYEHHBIX (PU3MUECKUX
SBJICHUIN B OKPYXAIOLIEM MHPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(Mpu3HaKH)

Brnanenne ocHOBaMHM MOHSTUHHOIO amnmapara WU CHMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIMOJB30BaHUE WX JUIsI PElIeHHs] YYeOHBIX 3aad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)I/I3I/I'-ICCKI/IG

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCINYHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOIEeHHsT MPaBMJI OE30MACHOTO TpyJa: HaOMIoACHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKUX BEITUYMH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYEHHbIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIL;
CaMOCTOSITENIbHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOJIUTH  HCCIEAOBAHUE IO  MHCTPYKLUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JEJIaTh BHIBObI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3Myeckux  Mozenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToOMa,
HYKJIOHHAsi MOJIelb aTOMHOIO s/ipa) U yMEHHE HPUMEHSTh UX JUIs

00BsicHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHne oOBSCHATH (pU3MUECKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTh OOBSICHEHHE C ONOPOI HAa U3YUYEHHBbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THele 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0OXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHBIE,
MPOBOANTH PAcu€Thl M OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHne XapakTepu3OoBaTh MPUHLMUINBI ACHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUH U HEoOXoauMmble (HU3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUYECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust O€30MacHOCTH  TpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKUMH
YCTPOWCTBAMH, COXpPaHEHHUsS 370pOBbS M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT mnoucka, Npeodpa3oBaHMs M NPEACTaBICHUS HH(DOpMaLUK
(U3NYECKOTO COAEpIKaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIbHBIX ~ MCTOUYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJIAPHYIO JIHTEpaTypy
(bu3n4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalbl, PECYPChl CETU
WuTtepHner; BinaaeHue 0a30BbBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMallMM M3 OJHOM 3HAKOBOH CHUCTEMBbI B JpPYryl0; YMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOILEHHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JIBHIKCHHUSI
PaBHOMepHOE U HepaBHOMepHOe nBHKeHHe. CpenHss ckopocTb. Dopmyna it
1.2 BBIUUCIICHUS CPEeTHEH cKopocTh: Vv = S/t
PaBHOMEpHOE TIPAMOJIMHEHHOE JIBM)KCHHE. 3aBUCHUMOCTh KOOPAMHATHI Teda OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x(t)=x,+vt
I'padukmu 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIHUHU CKOPOCTH, MPOSKIIHH
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJMHEHHOM
JIBIKCHUH
3aBUCHMOCTh KOOpPJMHATHI Tejda OT BPEMEHHM B ClIy4a€ PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBHYKCHHUSI:
7
Sef)=v,, #1+ay* ;
2
@opMynbl ISl TPOECKUUU TEpEMENICHUs, MPOEKLUHUU CKOPOCTH W MPOECKUIUHU
YCKOPEHUS TPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, +a, 1,
a.(f)=canst,
U:.'r: - le: =2a,s,
I'padvky 3aBHCUMOCTH OT BpEeMEHH IS TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOSKIIUH TEepEeMEIIeHUs, KOOPAMHATHI TP PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHUH
CBoOoanoe manenue. GopMysbl, OMUCHIBAIONINE CBOOOJHOE TAJEeHUE Tela IO
15 BEpTUKAIN (ABUKEHUE Tella BHMU3 WM BBEPX OTHOCUTEIBLHO MOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHM [JIsl MPOEKIUU YCKOPEHHS,




NpoCKOHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OILHOM nmaacHuM TCj1a II0

BCpTUKAIU

CKOpOCTh PaBHOMEPHOTO JBIIKCHHS Teja IO OKpYXHOCTH. Hampasienue
CKOPOCTH.

dopmyna i BBIYUCICHHS CKOPOCTH Yepe3 pPajnyCc OKPYXKHOCTH M IEPHO]
oOpareHus:

2R
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HanpaBneHI/Ie HCHTPOCTPCMHUTCIILHOI'O

16 ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:
2
a. — L
i R
®opmyna, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
V= 1
T
Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS ITIOTHOCTH:
o= m
1.7 ¥
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHHe CHIT
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIECH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 T _Fl—>2
112 TpeHue nokos U TpeHUE CKOJIbKeHU. DopMyIia Uil BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIbXXCHUA:




F_=pn-N

1.13

Hedopmaruss tenma. Ymnpyrue u Heynpyrue aedopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAT'OTCHUA:

m, -m,
F=¢g —L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOTHOTO TaICHHS.
®opmyia 171 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H 1ToBepxHocTH 3emiu: F = mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynee Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
p=mi

Nmnynbe cuctemsl Ten. U3MeHnenne nMmnyinbca. IMIynbe CUiibl

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CUCTCMBI TCII:
D=yl +inyU, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckass MOIITHOCTE:

nN=4
r

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KUHETUYECKON DHEPIUH:
HE)E
By

Teopema o kuHeTnyeckou 3Heprun. opMyna AJisi BBIYUCICHUS MOTCHIIMATbHON




OHCPIUU TCJIa, TOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E.+E P
119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHHUYECKOH SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIN 1 HeTTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A‘S&I‘IHH-EEEEH
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= h
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMya 7151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Puy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna sl ONPEACICHHUS BBITAIKMBAIOIIECH CHUJIBI,
JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTD WM I'as3:
1.23

Fam =PEV

Ycaopue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOIIaBAHUC




1.24

Mexanuueckue KoseOaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHHI.

dopmyra, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

1
V=
T

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpalieHue SHEpruu Mpu

KOJIe0aTeILHOM IBHKEHUN

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3BYKOBOI71 BOJIHbBI Ha T'paHHIIC

nByXx cpen. MH(pa3ByK U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; pabOThl CHIIBI TPEHMs, CHJIbI
YOPYTrOCTH; CpPeAHEH CKOPOCTH JBWKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHus: Opycka MNpH JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKUHHOI'O MasTHHKA; MOMEHTa CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboThl CHJIBI YHOPYrOCTH NpU HOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOIO
61510Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJIOBOM CHUJIBI OT 00bEMa MOTrpYKEHHON
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHUIIBI
OT MaccChl TeNa; CUJIbl TPEHUSI CKOJIBKEHHSI OT CUJIBI HOPMAaJIbHOTO JABJICHUS U OT
poJla TOBEPXHOCTHU; CHJIbI YIPYrOCTH, BO3HUKAIOLIEH B NPYXHUHE, OT CTENEHU
neopManuu MpyKUHBI, YCKOpPEeHUsi Opycka OT yrjla HakJOHA HAaIlpaBISIONICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEepuoaa
KoJe0aHUH MPYKMHHOTO MAasTHUKAa OT MacChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOW MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IMPUIMBBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,




PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldaru B TCJIC YCIOBCKA, BJIUSIHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHusM, IIJIaBAaHUC pI)I6, BOCIIPpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMHUYECKUE BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKHU IIOJOXKCHHUA, PpACCTOAHUA U
YCKOpPC€HHA, IOUHAMOMETpP, IMIOAINIMIIHWKH, PAKEThI, pbIYyar, HO,HBH)KHBII;'I n

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

Lal cooOUIaoNMecss COCyAbl, YCTPOWCTBO BOJOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JlBmkeHue dvactun BemecTtBa. CBA3b CKOPOCTH  JBWXKEHHS YacTHULl C

' Temneparypoii. BpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

26 Buytpennss sHeprus. PabGota u Temonepenada Kak CcHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Terionepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaerue Ten. KomudecTBo — TemnoTel. Y enbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHUs PHEPIMM B TEIUIOBBIX IpolEeccax. YpaBHEHHE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
HUcnapenue u koHuaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPruud B IPOLECCE
210 UCIapeHns W KoHAeHcauuu. Kunenue IKHOKOCTH. YaenpHas TEIuIoTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxxnocts Bo3myxa

2.12

IInaBnenne wu Kpucraimsanus. I3MeHeHHEe BHYTPEHHEH OHEPIUM IIpH

IUIABJICHUU U KpHUCTAaJIJIM3allvu. YIIGJ'IBHaH TCIJIOTA I1JIaBJICHUA:

2.13

BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAaHUs TOILIIUBA:

q=Q/m

2.14

[Ipunuuns! padots! Temnosbix asurateneii. KI1/1 rerosoro asurarens

2.15

IIpaxmuueckue pabomol

N3mepenue yaenbHOM TEIIIOEMKOCTH METAJUIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOW TeMieparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIPOM, IOCJIE€ OMYCKAHHMS €ro B BOJY KOMHATHOU
TeMIEepaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTH BO3AYyXa; YAEIbHOW TEIUIOTHI
IJIaBJieHUs Jpja. McecimenoBaHue M3MEHEHMs TEMIIEPATypbl  BOJABL  IIPU
Pa3IUYHBIX YCIOBUSX; SIBJICHHUS TEIUIOOOMEHA TPH CMEIIMBAHUM XOJOJHOW H

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIAapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KAIIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWLUIAPI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATENb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd SJICKTPUUCCKUX 3apAa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnous. [IpuHumn

CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenn »snektpuyeckux 3apsaoB. JleHcTBUE HSJIEKTPUYECKOrO TOJISI Ha

JJIEKTpUYECKUe 3apsAabl. [[pOBOAHUKY U JUAIIEKTPUKU




[TocTostHHBIN 3aeKTpUUYecKUid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma aiis ygactka snekrpuueckon enu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=[+1; Rzi.
2 2 2
CwMmeriaHHble COeTMHEHUS TTPOBOTHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.1 OnbiT Opcrena. MarHuTHOe ToJie MPSMOrO MPOBOJHHUKA C TOKOM. JImHuum
MarHuTHON MHAYKIIMHU
313 MarauTHOE TMOJIe TOCTOSHHOTO MarHuta. B3aumoaeincTBHe MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnerter @apanes. SABnenne aneKTpoMarinTHON HHAYKIMK. [IpaBuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HaMpPsHKEHUs HA KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT MJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuueckue a61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJITH, JIpeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIepMeTp, BOJIBTMETP, pPeocTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruH,  dIJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, SJICKTPOMArHuT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
TeHePaTOp MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xon mydeit B nuH3ze. DOKYyCHOE pacCcTOsHHE JUH3BI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
N3mepenue onTudeckoil cuibl coOWparomiel JUH3bI; (OKYCHOTO pPacCTOSHHS
coOuparomieid JHH3BI (110 CBOWCTBY paBEHCTBA pa3MepoOB MpeaMeTa u
M300paKeHMs], KOTa MpEeAMET PacloyioKeH B TBOMHOM (oKyce), MOKa3aTes
3.26 MPEIOMJIEHHUS CTEeKJIA.
HccnenoBanue cBoiicTBa M300paKeHHUs, MOTYISHHOTO C TIOMOIIBIO cOOMparoieit
JUH3bI;, W3MEHEHHS (OKYCHOTO pACCTOSIHMS JIBYX CIIO)KCHHBIX  JIMH3;
3aBUCHMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO Jiyda OT yIJia MaJeHHsl Ha TpaHUIle
«BO3/TyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode. 3aTmeHus ConHua u JlyHbl, IBeTa Ted,
' ONITHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paxyra, MUpax)
398 Texunuueckue ycmpoiicmea: OYKH, TEPUCKOIN, (oToanmapaTr, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBLBGIE ABJIEHUA




PamnoaktuBHOCTE. Anb(da-, Oera-, raMMma-u3nydeHus. Peakiun anbda-u Oera-

4.1
pacmazaa

4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-vactuil. [ImanerapHas Moaens aroma

4.3 CocraB atromHoro siipa. M3oTomns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Quzuueckue s6leHUs 6 Npupode. ECTECTBEHHBIH pPaTUOAKTHBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PAJUOAKTUBHOE W3JIYYCHUE TPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX M3ITydYCHUN Ha OpPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIAMBHIYaTbHBIN JTI0O3UMETpP, KaMepa

Bunbcona, simepHas s3HEpreTuka




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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppiikun .M., UBanoB A.M. AkimonepHoe ooduiectBo «M3aarenbeTBo
«IIpocBemenue»

» Guzuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

7 xnacc. ba3oBsiit ypoBeHb. MeTogudeckoe nocooue kK yueoOnuky 1. M.
[Tepeimikuna, A. U. IBanoBa. ABTop(bl): O. A. Uepnukosa, C. H. I'nanenkosa, B.
B. Kynpssues. Knacc: 7. IIpeamer: @uzuka. ISBN: 978-5-09-109001-7.
Jlykamuk B.U., Usanosa E.B. Coopnuk 3ama4 o ¢usuke ais 7-9 kiaccos
o0111e00pa3oBaTeNbHbIX yupexaenuid. — 13-e uza. — M.: [Ipocsemenue, 2000. —
224 c.: un. — ISBN 5-09-009531-0

Mapon A.E. ®usuka. 7 knacc: yaeOHO-MeToaudeckoe nocooue / A.E. Mapos,

E.A. Mapon. — 7-e uzn., crepeorurt. — M.: [lpoda, 2009. — 123, (5) c.: un. ISBN



5-7107-8896-1

Mapon A.E. COopHHK KaueCTBEHHBIX 3a/1a4 M0 Gpu3ukKe: A 7-9 KiI.
obmeo6pazosar. yupexaenuii / A.E. Mapon, E.A. Mapon. M.: IIpocenienue,
2006. — 239 c.: un. — ISBN 5-09-014814-7

Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE
pabotel. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1

Mapon A.E. ®usuka. 8 knacc: yueoOHo-meToanueckoe nocoodue / A.E. MapoH,
E.A. Mapos. — 8-¢ uzn., crepeotun. — M.: [Ipoda, 2010. — 125, (3) c.: ui. ISBN
978-5-358-07438-5

Mapon A.E. ®usuka. 9 knacc: yueOHo-meToudeckoe nocooue / A.E. MapoH,
E.A. Mapon. — 6-¢ u3n., crepeorurt. — M.: Ilpoda, 2008. — 127, (1) c.: un. ISBN
978-5-358-04132-5

Mapon A.E. COOpHHK KaueCTBEHHBIX 33/1a4 N0 Gpu3uke: Ay 7-9 K.
obmeo6pa3zoBar. yupexaennii / A.E. Mapon, E.A. Mapon. M.: [IpocBenieHue,
2006. — 239 c.: un. — ISBN 5-09-014814-7

OpioB B.A. Tematuueckue Tecthl o (pusuke, 7-8 kimaccel. — M.: Bepoym-M,
2000. — 144 c. ISBN 5-8391-0023-4

Kupuk JI.A. ®usuka-8. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIBHBIC
pabotsl. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

Kupuk JI.A. ®uzuka-9. Pa3HoypoBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE
pabotel. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-027-5

I'ytauk E.M., PeibakoB E.B. ®usuka. 7 xi.: [loypouHoe u Temarudeckoe



wianupoBanue K yueOHuky A.B. [1éprimkuna «®Pusuka. 7 knacey» / [log pen.
E.M. I'ytauk. — M.: lpoda, 2001. — 96 c.: un. ISBN 5-7107-4102-7

I'yrauk E.M., Pri6akos E.B., [llaponuna E.B. ®usuka. 8 ki1.: [loypouHoe u
TeMaTh4YecKoe IiaHupoBanue K yueoHuky A.B. II€pbinkuna «@usuka. 8 kiaccey
/ Tox pen. E.M. I'ytauk. — M.: Jlpoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4
I'yrauk E.M. ®@usuka. 9 xi1.: [IoypodHoe n TeMatndeckoe IJIaHUPOBAHUE K
yueOHuKy A.B. [I€pprkuna, E.M. I'ytHuk «®usuka. 9 knace» / [ox pea. E.M.
I'yrauk, E.B. lllaponnna, 3.U. loponuna. —4-¢ uzn., crepeotun. - M.: Jlpoda,
2003. — 96 c.: un. ISBN 5-7107-7567-3

PeivkeBuu A.I1. ®uszuka. 3amgaunuk. 10-11 ki.: [Tocobue ais o6rieodbpas3onar.
y4ae0. 3aBeicHu. — 6-¢ u3., ctepeoturt. — M.: Jlpoda, 2002. — 192 c.: ui.
(Bamaunuku «Ipodsr»). ISBN 5-7107-5750-0

Kabapaun O.®., Opnos B.A. ®usuka. TecTsl. 7-9 knaccel: YueOH.-METO/I.
nocobwue. — 4-¢ uza., crepeorun. — M.: [Ipoda, 2000. — 96 c.: mi. ISBN 5-7107-
3031-9

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

e https://xn--jlahfl.xn--

plai/library/fizika internetresursi dlya izucheniya shkolnoj pro 0709

09.html

e Enunas koiuekuus mudpoBbIX oOpaszoBatenbHBIX pecypcoB http://school-

collection.edu.ru/catalog/



https://урок.рф/library/fizika_internetresursi_dlya_izucheniya_shkolnoj_pro_0709
https://урок.рф/library/fizika_internetresursi_dlya_izucheniya_shkolnoj_pro_0709
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

Caiit- «Kiacc!nas  ¢usuka g mro003HaTeNbHBIX»  hittp://class-

fizika.narod.ru/index.htm

Caiir- «®usuka.ruy http://www.fizika.ru/index.php

Caiir- InternetUrok.ru http://interneturok.ru/ru

Caitt- «Bcsg DU3SUKA» http://www.all-fizika.com/

Caiit- «MHTepHET-0MmMMITHA kI 110 pusukey http://distolymp2.spbu.ru/olymp/

http://school-collection.edu.ru/collection

EctecTBeHHO-HayuHbIe 2KcniepuMeHThl — Dusuka: Komnekmus Poccuiickoro
obmeoOpa3oBarenbpHOro mopraia http://experiment.edu.ru

OTkpbIThIi KOUTeK: Gusuka http://ens.tpu.ru

3anuMarenbHas (Qu3Mka B Bompocax U oTBetax: caWt B. Enpkuna

http://www fizika.asvu.ru Pemenus 3ana4 u3 yaeOHUKOB 10 (pU3UKE


http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://www.fizika.ru/index.php
http://interneturok.ru/ru
http://www.all-fizika.com/
http://distolymp2.spbu.ru/olymp/




