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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
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON pabouelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3uKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uKe YyYHTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, OHoJIoTHeH, acTpoHOMUEH © (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TNaBHBIX 3a/ay (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETo
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE 1I0Ka3aTeIbCTBA
JUIS TIOJTyY€HHUS BBIBOJIOB.

[lenmn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00ImIero o0Opa3zoBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e IPUOOpETEHHE UHTEpPEca U CTPEMIJICHHS] OOYy4alolUXCcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHUN O HAyYHOM METOJE MO3HAHWS W (popMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JTanbHEHIIIeMy 00YYEHUIO B 9TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

¢OCBOGHHE METOJOB pEUIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHUI HAOIOMATh MPUPOIHBIC SIBJICHUS W BBHITOJHSATH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodeccHoHaIbHON NeSITSILHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 yaca (3 gyaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fABieHus npupoibl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT MPUPOIY.
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. MexaHudeckue, 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. Mmepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BBICOTA
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 nBmwxkeHue, auddysus. BzaunmoneicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

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

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe JABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Croxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOntonenue siBneHus HHEPUUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHHE. [IpUUMHBI CyIIECTBOBAHHUS
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 TeJlO. BeITankuBaromias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN Tea U KUAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBL, ICUCTBYIOLIEH 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 MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIPENICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[lpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbryara. [IpuMeHeHWe mpaBWjia paBHOBECHs pblUara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsle padomul u onsimel.

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

Paszneua 6. TeruioBbie sABJICHHSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mogenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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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! Tennmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie 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 Oa/NIOHE IIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH »OHEpPrud Tella B pPe3yJlibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
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 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOIO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIENIbHOE  COEIMHEHHE
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 3eMJId M €r0 3HAYEHUE NI )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX 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 3apsA0B U B3aUMOJACHCTBHE 3apPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHM TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIEHUs IIOJIOCOB 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 sIBICHHS 3JIEKTPOMAarHUTHOW UHIYKIWU.

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 IEWCTBUS DIIEKTPUYECKOIO TOJISI HAa MPOBOJHHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

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  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanrie neMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENSL.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEWHOe JBkeHue. CBoOOmHOE
najgenue. OnbiThl ["anumes.

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

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH 'yka. Cuia TpeHuUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
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 MOUTHOCTh. PaboTa CM TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Teja OT MacChl Tela U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JABMKEHUHU 10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
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 U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHO,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEYHble  BOJIHBL. /J[MMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

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

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuwie pabomol u onvimol.

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. WccnenoBanue 3aBUCUMOCTH NepHoa KoueOaHU Mpy>KMHHOTO MasTHUKA
OT Macchl Ipys3a.

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 MaJCHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



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. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrnonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCenBaIOIIEH 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. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIUMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 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 aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHoCcTh. AJbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon monypacnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus u3nydeHus: pUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBII MpeIMeT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTHU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOHOB HMCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 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 NPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOT'O NMO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, NPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

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



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC 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’Kalollel Cpeiabl, IJIaHUPOBAHUSI IOCTYNKOB W OLICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

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

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TMPHU BBINOJHEHUN HCCIECIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/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
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
eBBISBIIATH W  XaPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);



¢ YyCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(DPHUKAIIMN, OCHOBAHUS IS
0000IICHHS U CPAaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B paccMaTpuBaeMbIX (haKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M MPU HU3YYEHUU (DU3NYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpPATh CIOCOO pellleHus] Y4eOHOM (PU3nyecKon 3aiauu
(cpaBHEHHE HECKOJBbKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

* HICII0JIB30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJyYEHHYIO B X0JI€ UCCIIETOBAHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TIpEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANbHYIO (OopMy  TpeacTaBICHUSA
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB XO0JI¢ OOCYXJEHHUS y4eOHOTO Marepualia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

e CONOCTABIISITH CBOU CYXKJEHUS C CYKJIEHUSIMU IPYTHX YYaCTHUKOB JMAJIOTa,
OoOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;



e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YJIbTAaThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAH/IHON U WHAUBUIYaTbHON
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUAMATH 1IEJIM COBMECTHOM JIESITEIbBHOCTH, OPTaHU30BbIBATH JIEUCTBUS T10
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIIPABJICHUI0O WU KOOPJAUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YyjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATENHEHO C(OPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOIINX IS
peuieHust GU3NYEeCKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOAAX  IPHUHATHS  pPELICHUM
(MHOUBUYyaJdbHOE, TPUHSATHE pEIIEHUs B TpyNIe, NPUHATHE pEeHIeHUH
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEJOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATH  NPUYMHBI  JOCTWXKEHUS  (HEAOCTHMKEHHUS)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MYeCKOro HMCCIeOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTH ce0s1 HA MECTO JAPYToro 4YeJoBeKa B XOJ€ CIOpa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

e IPU3HABATh CBOE MIPABO HA OLIMOKY MPH pelIeHUH PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yueHus B 7 KJacce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICTIOJIb30BATh MOHATHS: (PU3NYECKUE U XUMHUUECKHE SIBJICHUS, HAOTIOACHHE,
IKCIEPUMEHT, MOJEIb, TUIMOTE3a, CAUHUIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHMA BelecTBa (TBEpHOE, KUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEWHOE), TPAeKTOpHUs, PABHOJEUCTBYIOIIAA CHIIA, JAepopMaiius
(ynpyrasi, rmacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e paznuyaTh siBaeHUA (Aud@dy3us, TEMIOBOE IBUKEHHE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe JaBlICHHWE, IUIaBaHUE TeJ, MpPEeBpaLICHUs
MEXaHUYECKON SHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacmo3HaBaThb MPOSBICHHE  U3YYCHHBIX  (U3NYECKUX  SIBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBJICHUS B MPUPOJE:
OPUMEPBI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SIBJICHUIA;

¢ ONIMCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBICHUS, UCIOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, O0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, CWiIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KUHETUYECKas W MOTEHIHANbHAsE YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA TN, (U3MUECKUE SBICHUS M MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIMEe (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3ala4ydl  3alKMChbIBaTh KpPaTKOE YCIOBUE, TOJCTAaBIATh (PU3NUYECKHUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUM MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tes: (hOpMYJIUPOBATH MPOBEPSIEMBIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CWJIbI U TEMIIEpPAaTypbl C HCIIOJIB30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3amUChIBaTh TOKa3aHHUsS MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

¢ IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHU JABWKEHHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMIKOCTH, €€ HE3aBUCHMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IIaHy, (pUKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

¢ IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHUsS (U3NYECKUX BEIMUMH (TJIOTHOCTH
BEUIECTBA JKUAKOCTH MW TBEPAOrO TeJa, CUlIa TPEHUS CKOJIBXKECHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBINIOJITHEHUM HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMYHHBI;

e COOJIIOJIATh IpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUUECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpU  oOpamieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

¢ OCYIIECTBJIATH OTOOP HMCTOYHHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJHEHUN YYEOHBIX 3aJaHHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUS O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
OO513aHHOCTH B TPYIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICNOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe Te€Na, HACBHIIIEHHBIM M HEHACBIUIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3nyaTh SBJICHUA (TEIJIOBOE pPACHIMPEHHE U CXKaTue, Terulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
DIEKTpU3aLMs TN, B3aUMOJEHUCTBUE 3apsAI0B, NEUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pacClio3HaBaThb  NPOSABICHHE  M3YYEHHBIX  (PU3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBA (IpU3HAKU) (U3UYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, YJENbHAs TEIjaoTa MapooOpa3oBaHUs, YAElbHas TEIIOTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;

e XapaKTEpU30BaTh CBOMCTBA TeN, (PU3UUYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma [ ydacTKa 1enH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€JI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBISBISATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacuy€THbIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3UYECKUE BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHust 3a7a4yu, BHIOUPaTh 3aKOHBI M (POPMYIIbI, HEOOXOUMBIE NJisi €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEJIMUMHBI C U3BECTHBIMU JaHHBIMH;

e pacmo3HaBaThb MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBO/IMThH OMBITHI IO HAOIIOACHHUIO (DU3UUECKUX SBJICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLEcca OCTHIBAHUS U HarpeBaHUs
IpU U3JIYYEHUH OT LIBeTa M3JIydarouieil (IOTJIoIaroNiei) NTOBEpXHOCTH,
CKOPOCTh MCHApeHHs] BOJbl OT TEMIIEPATyphbl KUJIKOCTU M IUIOIIATU €€
NOBEPXHOCTH, DBJEKTPU3ALMS TEI M B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOI'O MTOJIS HA
OPOBOJAHUK €  TOKOM,  CBOWCTBA  D3JEKTPOMAarHuTa,  CBOWCTBA



AIIEKTPOJIBUTaTENs TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEPSEMbIC
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAaHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HampsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO M  MapajuIeIbHOTO  COCAUHEHHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBIE HW3MEpEHUs (U3MUecKuX BeJWYUH (yIeNbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (YM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEeb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl SJIEKTPUUYECKUX
Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



e IPUBOJIUTH MPUMEPHI (HAXOAUTHh HH(DOPMALIMIO O TPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (DU3UYECKUX 3HAHUM B IIOBCEJHEBHOM JKM3HU JUIS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh TPU BBHITIOJIHEHUHM YYEOHBIX 3aJaHUN HAYyYHO-TOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BaeTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIlep)KaHUsl, B TOM 4YHCIE NYOJIMYHO TMPEACTABISATh PE3YIbTaThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOH(MIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

¢ HCNOJB30BATh  IMOHATHSA: CHCTEMa OTCYETA, MaTepualibHasg TOYKA,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOIO JABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, DJICKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUSI M TOTJIOIIEHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIBL, SIIEPHAS] SHEPIETUKA;

e pa3nyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacCIpOCTpaHEHHEe, OTPAKCHHUE W TPEIIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagOaKTUBHBIN ()OH, KOCMHUYECKHE JyYd, PAJTMOAKTHBHOC H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYCHHBIE CBOWCTBA TN W (PU3HUCCKHE SBJICHUS, HUCIIONB3YS
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, HUMIYJIbC Telld, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT M 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 BEIMYHUHY C JAPYTUMH BEIUYHMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
MPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ anmies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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

¢ 00BSCHATH (PU3MUECKHE TMPOLIECChl W CBOMCTBA Tel, B TOM YHWCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHajlu3a YCJOBMS 3aJaud 3alliChIBaThb KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE WU M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
$uU3MYECKUX METOMOB, HCIONB3ys OMHCAHWE HWCCIECIOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tenl (M3ydeHHe BTOPOro 3akoHa HbIOTOHa, 3akOHa COXpaHEHUs
DHEPrUH, 3aBHCHUMOCTh TMEPHOJa KOJICOaHWH MPYXKUHHOTO MasTHHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MajblX  KoJieOaHWM,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOJIHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBUCHMOCTEH  (U3NYECKUX BEJIUYUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEIOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUS (PU3MUECKUX BEIMYUH (CpEeaHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla COOMpamolled JIMH3bl, paAUOAKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJIb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHcKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;

¢ OCYIIECTBIISAITh MOUCK HMHpOpMAUU  (PU3NYECKOTO  COAEPKAHUA B
HuTepHere, caMOCTOATENBHO (OPMYIHPYS MOUCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



¢ ICTIOJIB30BATh IPH BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetd MHTepHeT, BiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YbTaThl IPOEKTHOW HIIM HCCIIEA0BATENBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK PHpOAL https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 @ 2 1
e pe https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSI 2 1 o 416104
Hrtoro o pazaeny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemiecTa 1 bubmorexa [JOK
' P - https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOAHILT Betectna https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CAMITCCIOT ABIDIEHHE https://m.eds00.ru/7f416194



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

bu6mmoreka [IOK

3.2 Huepups, Macca, 110THOCTS 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XKuAKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 exatuHeckat SHepri https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | IIpakruueckue (1udpp )
NMPOrpaMMblI Beero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUIECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SICKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | IIpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanunueckue siBJeHHS
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 8 1 3
CXAHUHIECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3ﬂeKTp0MaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmorexa [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznes 6. [loBTOpuTEe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3y4eHus:

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka O PUPOJE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

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

MexanndecKkue, TILUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUYNHbI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IPU TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUNKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayK{ U3y4aroT PUPOJY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeIei

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JAJTBHOCTh MOJNETA MIAPHKA,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
00Jb111e, yeM OOJIbIIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIIME AUCKPETHOE CTPOCHUE buGnnorexa LIOK
8 HE JCKp P https://m.edsoo.ru/ff09fe0a
BellecTBa
8 JIBro>KeHUE YaCTHUII BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbITh IO
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX bu6mmoreka [IOK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHbIX COCTOSIHUI
BOJIBI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [TOK
p p P https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 PacuyeTr nyTH U BpeMEHU IBUKEHUS Bubmorexa ITOK
yr p A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3a1/1:M0 elficTBuE TeJ'IpKaK IpUYrHA Eubmiorexa IIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKCHHS Tell
16 [InoTHOCTH BemecTBa. PacyeT macchl bubmuorexa [JOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparophas pabota «Onpenenenue



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
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTHU TBép,I[OFO TCIa»

Permtenne 3agaud o reme "I1oTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTopHas paborta «3ydeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD»)
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TsHKecTH
93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
dusnuecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 N3amepenue cun. JluHamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0a1778
Crno)keHHe IBYX CHJI, HallpaBJIECHHBIX
26 1O OJHOM 1T }I?\}/I)i)ﬁ ’ bubmorexa HOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHonelicTByromas cui"
78 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK

TpeHue B npupojie U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaGopaTtopHas padorta «3ydeHue
3aBHCUMOCTH CHJIBI TPEHHS

bubmuorexa [JOK

29 CKOJILKEHUS OT CHJIBLI JABJIECHUSI U
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
IMOBEPXHOCTEI

30 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3amau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas padoTa no remam:
«MexaHu4yecKkoe IBHKEeHHe), «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKCHUE CHIT»,
«Cunnl»

33 JlaBnenue. CriocoObl yMEHbIIIEHUS U bu6mmoreka [IOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
[Tepenaua naBiieHUst TBEPIBIMU
35 TeJaMH, JKUOKOCTSIME U ra3aMu. 3aKOH bubmmorexa [TOK
’ ) https://m.edsoo.ru/ff0a25b0
ITackansa

36 JlaBrIeHME B )KUIKOCTH U Ta3e, bu6mmoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIEBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3aiad no teme «J/laBienue B bubmuorexa [JOK

’KHMIKOCTH U rase. 3axkoH Ilackais

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coo0
OODIHAIOIHECA COCY T https://m.edsoo.ru/ff0a2970
39 I'mapasinnueckuii mpecc bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
JKHUIKOCTHBIM HACOC
Atmocdepa 3emuin. [TpudanHb
CYILIECTBOBAHUS BO3 HOH
41 o}g:noqm 3emiu 3iy;:I/IMOCTI) bubnnorexa [IOK
) https://m.edsoo.ru/ff0a2b5a
aTMOoC(hepHOTro JaBJICHUS OT BHICOTHI
HaJ ypOBHEM MOpsI
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. AtmochepHoe naBicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO AaBJICHUS. bubnuorexa [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBLICOTEI HA, OBHEM bubmmorexa [IOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amau mo teme
"ATmocdepHoe naBieHue"”
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIO0 bubmmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JIaGoparopras padora «Ompeneieuue
patop pu PeA bu6mmoreka [IOK
48 BBITAJIKMBAIOIICH CHUJIBI,

,Z[CIZCTBymIJ.IGfI Ha TEJIO, IOTPYKCHHOC

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

B XKNJIKOCTB»

JlaboparopHasi paboTta 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca

bubmuorexa [JOK

49
TeNa B BOAE OT 00bEMa ITOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B )KAJIKOCTH YaCTH TEJIa)»
bubmuorexa [JOK
50 I1naBanue ten
https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota
51 "KoHncTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenne 3amau no remam: «I1naBanue
59 cynoB. BoznyxomnnaBanue», bu6mmoreka [IOK
«/laBieHue TBEPABIX TEN, )KUIKOCTEH https://m.edsoo.ru/ff0a3654
H Ta30B»
bu6nmoreka [JOK
53 Mexanunueckas padora
p https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
54 Momntaocts. EquHUIEI MOIITHOCTH
B A H B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAaEMOM Npu
noabeMe 1o JiecTHuie"
56 [Ipocteie MexaHnu3Mmsl. Poryar.
PaBHOBecue cun Ha peiyare
KonTponpHas pabota mo Teme
57 «/laBreHue TBepaBIX TEN, JKUIKOCTEN

u razoB» / Bcepoccuiickas
MpoBepoyHas pabora



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
o Teme «J/laBnenue TBEPIABIX TeN,
KHUIKOCTEHN U Ta30B» / Beepoccuiickas
mpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabota
«HccrnenoBanue ycIioBHid paBHOBECHSI
pbIyaray

0.5

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

60

Pemenue 3amay mo TeMe «Y CI0BUS
paBHOBECHUSI pbluara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutnmenT mone3noro neicTBus
Mexanusma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

0.5

62

Pemenue 3ama4d no treme "Pabora,
MotrHocTh, KIT/T"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEprusl.
Kunernueckas u noTeHIaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENIETICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

66

KonTponbnas pabora no teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67 PesepBHblii ypok. Pabora ¢ Tekctamu 1 bubnuoreka [IOK
o Teme "Mexanuyeckoe ABuxkeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. Pabora ¢ Tekctamu
68 no teme "Pabora. MomHoOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KWHETUYECKON TCOPUHU U UX OIBITHBIE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKY 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHUE CBOMCTB TBEPAOTIO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEILIECTBA Ha OCHOBE TOJIOKCHU I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmdeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paciIupeHre U ckaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUIL
9 Buytpennss sneprus. CrocoOsl 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SJHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

Ypok-koudepennus "IIpakTuueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6mmoreka [IOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"
Pacuer koau4decTBa TEILIOTHI,

15 HE0OXO0IMMOTO ISl HArPeBaHMSI TeJa
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJIMYECKUX Tell. Y IeabHas bubmnorexa [IOK

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

TEeIJIOTa TUTaBIICHUS

19 JIaGoparopHas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnnorexka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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

21

Kuneunune. Y aenrHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMITEPATyPbl KUTICHHS
oT aTMOC(hEepHOTO JaBICHUS

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

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BIIAXKHOCTH BO3TyXa"

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

23

Pemenue 3anad Ha onpeneneHue
BJIAKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuraress.
TeruioBbIe IBUTAaTENId U 3aLIUTA
OKPYKAIOLIEH Cpe/Ibl

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

26

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TenoBele ABlIeHus. M3Menenue
arperaTHbIX COCTOSIHUM BemecTna'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHIYKIHUEN U ITpU



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

CONPUKOCHOBEHUH"

B3aumMopeincTBue 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

31
3axoH KynoHna https://m.edsoo.ru/ff0a87e4
DneKTpUUecKoe moJie.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocutenu snektpuyueckux 3apsios.
33 OnemeHTapHbii 3apsn. CtpoeHue
aToma
34 [IpoBOIHMKYN U AUAIIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bu6mmoreka [IOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
36 cyllecTBoBaHus. McTouHukmn bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicrsue
38 3JEKTPUYECKOTO TOJI Ha TPOBOJIHUKHU 1
U AUDJIEKTPUKHN"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmuorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas merb U €€ COCTaBHbIE
4acTH
bubnnorexka [JOK
41 Cuna Toxka. JlaboparopHas pabota 0.5 nosmoteka I

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

"M3mepeHue u peryanpoBaHUe CUIIbI
TOKa"

DNEKTPUUECKOE HATIPSKEHHE.

Bonbsr™merp. JIaboparoprast pabota bubnmoreka [JOK
42 " 0.5
N3Mepenue u peryaupoBaHuie https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 CornpoTuBiieHHE TPOBOIHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUeHus: U Marepuana”
3aBHCUMOCTh CHIIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmorexa LIOK
p ) YA https://m.edsoo.ru/ff0aad4a
HenH
JlabopaTopHas paboTta
"HccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, WAYIIETr0o Yepe3 pe3ucTop, ot 1 bubmmorexa LIOK
> T Pe3p P> https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaielbHOE
COCTMHEHUS TIPOBOTHUKOB
JIaGoparophas pabota "IIpoBepka
48 MpaBWJIa CJIOKEHUSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCJIEAOBATEIIFHOM COEAUHEHNH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
49 JIaGoparopnas pabota "IIpoBepka 1 bubnuorexa [IOK

ImpaBurJia JJIs1 CUJIbI TOKA IpU

https://m.edsoo.ru/ff0aadle



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

napajuieIbHOM COeAMHEHUU
pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuoreka [JOK

50 3akoHa Oma 1St pa3anyHoro
AP https://m.edsoo.ru/ffO0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "OmnpeneneHue
52 a60TpI,1 I/III?/IO }II)OCTI/I 3J1eKTpI/IquKor0 bubmorexa [JOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUYECKON DHEPTUH B OBIT bubmorexa LOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTossHHBIC MArHUTHI, UX
B3aHMOJICHCTBHE
VYpok-uccnenosanue "M3zyuenue bubnuoteka [JOK
55 2 "
MoJel MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarxauTHOe 110jIe. MarauTHoe mosie
56 3eMJId U €ro 3HaYeHHEe IS )KM3HHU Ha bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
0 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsKeHHBIE TeJIa U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUS. [1oCTOSTHHEIM
AIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
" bubnuotexa [JOK
58 DNEeKTpUUECKUE 3apsabl.

3ap$I)KCHHBIe TCJIa U UX

https://m.edsoo.ru/ff0abea8
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B3auMoaercTBUA. I10CTOSIHHBIN
anekTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

59

PesepBHelii ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHas pabora

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

60

OmneIT Opcrena. MarauTHoe noje
JIEKTPUUYECKOro TOKa MarHuTHoe
10JI€ KaTyIIKU C TOKOM

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

61

[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

62

DJeKTpOABUraTeb HOCTOSIHHOIO
ToKa. Mcronb3oBanue
aNeKTpoBUTaTeNeil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JIaGoparopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI nekTpoaBuraTesns”

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

63

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

64

Onekrporeneparop. CriocoOb
MOJTYYCHUS DIICKTPUICCKON SHEPTHH.
DJEeKTpOCTaHIIMU Ha
BO300HOBIIEMBIX UCTOYHUKAX



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

[ToaroroBka K KOHTPOJILHOU paboTe

65 o TeMe "DIIeKTPUIECKHE U 1
MarHUTHBIC SBJICHHS"
Konrponsnas padora no reme
66 "DNIEeKTPUYECKHE U MAarHUTHBIC 1 bubmorexa [JOK
P " https://m.edsoo.ru/ff0acb14
SIBIICHUSI
PesepBHblii ypok. Pabora ¢ Tekctamu bubnuoreka [IOK
67 1
1o TeMe "TenuoBble siBieHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHelit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbl€ siBJIeHUS"
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO OB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
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9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 MexaHnn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmuoreka [IOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JIaGopartopHas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJI0CKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuoteka [IOK
OKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHUE
1 [Tepsriii 3akoH HetoToHa. BekTop bubnuotexa [JOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHoOelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuorexa [IOK
Cynepnosuuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubmuoreka [IOK
3ak0oHOB HproTOoHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka ]r?tPtI;iJ:I/P/Irf:(;:)(])_.[ rOu;:anecaZ
16 Pemenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nuorexa [IOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
Kod(purmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna Ts5KeCTH M 3aKOH BCEMUPHOTO bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
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TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majieHust

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrmxeHue et

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuna BuG 10K
nonInoTexa
24 TSKECTU U 3aKOH BCEMUPHOTO
\ https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHu4ecKas CKOPOCTb. bu6nuoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepraibHON TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO. o 110K
i noInoTeKa
26 PaBHoBecue TBEpAOTO TENA C }
3AKPEIIEHHOIT 0ChI0 BpALICHIA https://m.edsoo.ru/ffOafe36
MowmenT cunsl. LenTp TspKECTH
PaBHOBeCHE MaTepHAIBHON TOYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpHOTO TENA C
3aKpEIUIEHHOW OCBIO BpAIllCHMUS.
MowmeHT cuinbl. LienTp TsokecTu
28 Pemenue 3agau mo teme "MOMEHT bu6nuorexa [IOK
cunbl. LenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo BuG 10K
nOIMoTeKa
29 TeMe "MexaHn4YeCKOe IBUKEHHE.
B . | https://m.edso0.ru/ff0b0408
3auMOJIeHCTBHE TeI
KonTponpHas pabota mo teme Bu6 110K
nOIMoTeKa
30 "MexaHnYecKoe ABUKEHUE.

BzaumoneiictBue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbe Tena. UMnynbse cuiibl. 3aKoH

31 COXPaHEHHUS UMITyJIbCa. YIIPYroe u bubmorexa LIOK
P Y o 24 https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agau mo teme "3akoH bubnunoreka LIOK
32
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ffOb096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubmnoreka IIOK
34 M 0
exaficcias paboTa 1 MOMHOCTS https://m.edsoo.ru/ff0b0a84
Pabota cHIIBI TSIKECTH, CHITBI bubmnoreka IIOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON TTOBEPXHOCTHY
37 CBs13b DHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK

Breinyxxaennsie kosnebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKuii U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepro/ia KojaebaHui 0T KECTKOCTH
MIPYXUHBI U MacChl Tpy3a»

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

45

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

46

JlaboparopHas pabota «OnpeneneHue
4acTOThI U IIEpro/ia KojaeOaHui
IMPYXUHHOI'O MassTHUKA»

bubnuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHas paborta «IIpoBepka
HE3aBUCHMOCTH NIEpr0/1a KoJeOaHmit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoapHbIe U
MOTNIEPEUHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koupepeHnius "YIbpTpa3zByK U

bubanoreka [JOK



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

MH(]pa3BYK B MPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroroBka K KOHTPOJILHOU paboTE MO

bubnunoreka LIOK

54 TeMe "3aKOHBI COXPAHEHUS.
P ) https://m.edso0.ru/ffob25f0
Mexannueckre KoyeOaHus ¥ BOJTHBI
Konrponsnas pabora no reme
55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJHBI"
DNEeKTPOMarHuTHOE MOoJe. bu6nuoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [IOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenonanue "M3yuenue
N but6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHBI
DneKTpoOMarHuTHas NIpupo/ia CBeTa.
61 Ckopoctb cBeTa. BonHoBbIE cBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmmorexa [JOK
pacpocTp ' https://m.edsoo.ru/ff0b3658
Comnna u JIyasr
63 3aKoH OTpak€HHUs CBETa. 3epKaia. bubnmnorexa [JOK

Pemenue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/ffOb38c4
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3aKOHa OTpa’KCHUA CBETA

[Ipenominenue cera. 3aKoH

but6mmoreka [IOK

64
IIPEIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. Eubs OK
noInoTeKa
65 Hcnonb30BaHue MOHOTO BHYTPEHHETO httos://m.e dsog)lru -
OTPaKCHHSI B ONITUYECKUX CBETOBOAX T '
JlabGopaTopHas padora "VccienoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yTIJia MaJIeHus Ha
rpanune "Bo3ayx-crexsno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 Jlua3el. OnTHYecKas Cruiia JINH3BI
https://m.edsoo.ru/ffOb3f2c
bu6anoreka LIOK
69 [TocTpoeHne N300paKeHM B TNH3AX
P p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue
. bubmuoreka [JOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM posmorexa I
5 . " https.//m.edso0.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3bI
71 Ypok-koupepenius "OnTudyeckue bubnmnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6muoreka [JOK
72 I'ma3 kak onrudeckasi cucteMa. 3peHue nosmotexa I
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpannts 3penne”
72 Paznosxenue 6enoro cBera B CIEKT). bubnmnorexa [JOK

Omrwitel HetoTona. Coxenue

https://m.edsoo.ru/ffOc0f4c
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CIICKTPAJIbHBIX IIBETOB. Z[I/ICHepCI/IH
CBETa

JlaboparopHast pabota "OnbITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIIPUATHUIO LIBETA [IPEAMETOB IIPH UX bubmorexa HOK
p H e p https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHU Yepe3 [IBETOBBIC
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u rutanerapHas bubmuoreka [IOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBantel. JInneiiuarnie bubnnorexa LIOK
' ’ https://m.edsoo.ru/ffOc144c
CIIEKTPBI
80 Ypoxk-mipaktukym "Habmtonenue but6mmoreka [IOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmorexa HOK
g a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sipa. Hykinonnas bubnmnoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemrenue 3agad mo treme: but6mmorexa [IOK
"PannoakTuBHBIE NpeBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
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Ypok-koHpepennus "PagnoakTuBHbIC

86 M3JIYYCHHS B TIPUPOJIE, MEIUITMHE bubmmorexa [JOK
i \ PHPOAE, MEAITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHble peakuu. 3aKOHbBI
87 coxX paHeHEH 3apsIIOBOTO U MacCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b Bu6muotexa [JOK

88
MAacChl U SJHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau o reme "SnepHeie
peakuun"

90 Peakuuu cuHTE3a M JE€NECHUS SIAED. bubnuorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepunas

01 sHepreTHka. JlefcTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msI"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO

92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bu6muoreka [JOK
ONEKTPOMarHuTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic siBieHns"

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbie siBneHus"
IToBTOpenue, o0o0IIEHNE.

94 JIaboparopHblie pabOTHI IO KypC bubmmorexa [JOK
" P pv P | pey https://m.edsoo.ru/ff0c245a

BsaumoneiictBue Ten
95 [ToBTOpenue, 06o6meHue. Pemenue bu6nunorexa LIOK



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

pacyeTHBIX M Ka4E€CTBEHHBIX 3324 110
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0menue. Pemenne

96 ACYETHBIX U KAUYECTBEHHBIX 3a1a4 [10 1 buGnuorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIxX apurareici”
[ToBTropenue, o6o0menue. Penenue
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 buGnuorexa [IOK
p https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTaHOBOK"
[ToBTOpenue, o6o0IEHNE.
98 JlaboparopHsie paOOTEI IO KypC 1 1 bubnnorexa LIOK
" PATOPHbIC P " pey https://m.edso0.ru/ff0c2¢52
CBeTOBbBIE SIBIICHUS
[ToBTrOopenue, o6o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 texctaM 1o TeMe "Komebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamH 110 TeMe "CBeTOBEBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamH 110 TeMe "KBaHnToBas u 1
sanepHas gusmnka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

I[TPOT'PAMME



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




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3jindaTrb SABJICHHUA IO OMNMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (1)I/I3I/IquKOG SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBILACIATH

CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUN

1.4

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel U (U3MYECKHe SBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUYECKUX BETUYMH, HAXOAUTh (POPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

O00BSACHATh (PUBUYECKUE SIBICHHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO-CIEJACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHMEe W3 |1 — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH




1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YS 3aKOHBI U
dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCIIOBHSL 3aJayd  3alUChIBaTh KPATKOE YyCIOBUE, IOJICTABIIATH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUs 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
mpoBepsieMoe  MPEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIH pe3ysbTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

MPOBOAMTH OIBITHl MO HAONIOACHUIO (U3MYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpseMbIC
MPENIONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U ()OPMYIUPOBATH BHIBOIBI

1.10

BBINOJHATh NIPSAMbIE U3MEPEHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUS NMPUOOPOB € YIETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4E€OHOTO HCCIIEOBaHMs, COOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yibTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUIl U TpapHKOB, IENIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIe0BAHUS

1.12

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUA I/I3MCpCHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC HCKOMOM

BCJINMYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBaHHEM

1.14

yKa3blBaTh MPUHIMNBI  JEHCTBUS OpUOOPOB W TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHILMIBI JCUCTBUS HM3YUECHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IMOMOLIBIO WX OMHUCAHMUS,

UCTONB3ys 3HAaHUA O CBOMCTBax (U3MYECKHX  SIBICHUH U




HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPHUMEPHl (HAXOAMTh HH(OpPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUI B TOBCEIHECBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKpYXKaIoLIel cpelie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUM M IYTEM CPAaBHEHMs DPa3jIM4HbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU

MOET OBITh HEZJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH Yy4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTrO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.18

co3/aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcCJe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BATh WM3YYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB 1 I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IMOCTABJIICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aACKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPpAWBATH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

11

HUCII0JIBb30BaTh IIOHATHUA




1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1%01(06 SIBJICHUEC

1.3

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YuCiIe (U3NUYECKUE SBICHHS B MPHPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

14

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, [P ONMCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCIOJB3yEMBIX  BEIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PM3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKOe

BBIPpAXKCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

q)HSH‘leCKI/IX HBHGHHﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a7auu B 2 — 3 JNEHCTBHUSI, UCIOJIb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOoMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IpPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBCPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAKa

MIPOBEICHUS UCCIICIOBAHMSI, /IeJIaTh BHIBOJIBI

1.9

IMPOBOAUTH OIIBITBI 110 Ha6J'IIOI[eHI/IIO (1)I/IBI/I‘IGCKI/IX SIBJICHUN HWIIH

¢u3mueckux  CBOMCTB  Tel:  (OpMymUpoBaTh  MpOBEpsieMble




OpPEANONoKeHUsl, coOuparb  yCTAaHOBKY M3  IPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

1.11

MPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM MPSIMBIX HW3MEPEHHUIA:
IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMOJIHATD
WU3MEpPEHUs,  CIeAysd  MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUJE TaOMUI[ U TpadUKOB,

ACJIaThb BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIICCKI/IX BCJIMYHNH:
IJIAHUPOBATb U3MCPCHUA, C06I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa HpeI[JIO)KeHHOI\/JI HHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e301IacHOCTH IIpu pa60Te C

71a0b0paTOpHBIM 000PYI0BaAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (IU3MUYECKUX SBICHMH U HEOOXOJIUMBIE

q)HSH‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pBI o CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBI
SJICKTPHUICCKUX Liellell ¢ IIoCIeIOoBaTEIbHBIM U napaljICJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaYCHHUST

9JICMCHTOB JJICKTPUYICCKUX nenei

1.16

OPUBOANUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BAHMS (PU3NYECKUX 3HAHUMN B MTOBCETHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3NIECKOTO COACPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW W TYyTEM CpaBHEHUSA

JOIIOJIHUTCIIbHBIX HMCTOYHHKOB BbIACIATH I/IH(bOpMaI_II/IIO, KOTOpasa




SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBINOJIHEHMHM Y4E€OHBIX 3aJaHUMl  Hay4yHO-

MNOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro coaep KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh  OpUEMaAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

COo3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHSI,
0000mas wHGOPMAMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3UUECKOTO
COJICpP)KAaHUs, B TOM 4YHUCIIC MYyOJIMYHO TPEICTABISTH PE3YIbTAThI
MPOCKTHOM WMJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C

INOCTAaBJICHHBIMM  3aJadYaMM, CJICAUTb 3a BbIIIOJHCHHMCM IIJIaHA

JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh

COOCTBEHHBIH BKJIaxX B  JACATCIBHOCTb TI'PYIIIIbI, BBICTPAHNBATH

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTH

pa3pemiaTh KOHQIUKTHI

9 KJIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pas3inyaTth SABJICHHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB W Ha

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

13

pacrio3HaBaTh IPOSIBIICHHME H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarollleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATDH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECKUX SIBJICHUI

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TElI | (1)I/I3I/I‘ICCKI/IC SIBJICHUA,

HCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BCJIIMYMHBI, HpU OIHUCAHUN TIPABUIIBHO




TPAaKTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIB3YEMBIX  BEJIUYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTH  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, ()M3MUECKUE SIBICHUS W TPOIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPAXXCHUC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

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

1.7

pemiate pacuéTHbele 3aJauu (omMparouiecs Ha cuUcTeMy u3 2 — 3
YpaBHEHUMN), UCIHONB3Yys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOJAUTh PACUYEThl M OLIEHUBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONMHMCAHUEC HCCICAOBAHUs, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i 1 OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATh BHIBOJIBI

1.10

NPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HAuCeHHWE H3MepseMoil BenuuuHbl (PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

1.11

MNpOBOAUTL HCCJICIOBAHUC 3aBHUCHUMOCTEH (I)I/I3I/I‘-ICCKI/IX BCJINYHMH C




WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHpPOBATh pPe3yJbTaThl
MOJTYYEHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIUYHH B BHJC TaOIHIH

Fpa(bI/IKOB, JCJIaTh BBIBOAKLI 110 PE3yJIbTaTaM HCCICA0OBaHNA

1.12

IPOBOJIUTh  KOCBEHHblE  H3MEPEHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATD H3MEPEHUs, CJIeNys NPEIIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PE3ybTaThl C y‘léTOM 3aJaHHOMI IOIrpCHIHOCTHU I/I3MepeHI/II71

1.13

CO6J'IIOI[aTL npaBujia TCXHHKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IIAHETApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKTepu30BaTh MNPUHLUINBI JEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS U300paKEHUH B MJIOCKOM

3epKajie u coOuparoIeii TruH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0ZICHHS] HOPM 3KOJIOIMUYECKOT0 TIOBE/IEHUS B OKpYKatoIIen cperie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WuTtepHer, camocTosATeNbHO (GOPMYIUPYys TOUCKOBBIA  3ampoc,
HaxOJWUTh MYTH  ONpPEAENIEHHs  JIOCTOBEPHOCTH  IMOJYYEHHOU
uH(OpMAIlMM Ha OCHOBE HMMEIOIIMXCS 3HAHWA ¥ JOMOJHUTEIBHBIX

HCTOYHHUKOB




1.19

UCIIONIb30BAaTh MPH  BBIMOTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIpaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb CO6CTB€HHBI€ NMUCbMCHHBIC W YCTHBLIC COO6LLI€HI/I$I Ha
OCcHOBe HWHGOpPMAllUU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUECKOTO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIIATh PE3YJIbTaThl MPOEKTHOW WM
UCCJIEOBATENIbCKOM  AEATENbHOCTH, MpPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeia
GU3MKM U COMPOBOXIATh BBICTYIUICHHE IMpE3eHTAlUed ¢ y4EToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUI (PU3NUECKUX
IPOLIECCOB paclpenesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ B JEATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemarh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3ziena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUSA: MEXAHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenMuuHBL.  V3MepeHne  QuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexayHapoHast CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJBHUYKEHUE TUIIOTE3,
OKCIIEPUMEHT IO TMPOBEpPKE THUIOTE3, OOBSCHEHHE

Ha6n}oz[aeMor O SABJICHUSA

1.4

Omnucanue (1)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOACIEH

1.5

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOsTHUM.
#HH#Par###113mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
###Par##13mepenne  TemrnepaTrypsl 1IpU  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

H#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, HX
pazMepbl.  OnbITHI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###]|pmkenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, uddysus

2.3

B3anmoneicTBre YacTUI] BELLIECTBA: IIPUTSHKEHUE U




OTTAJIKUBAaHHUC

H#H#Par#H# ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEH W TBEPABIX (KPUCTAUIMUECKUX) TEIl.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIbI
[TpakTuyeckue paboOTHI:
#H#H#Par###0neHka quaMeTrpa aToMa METOJIOM PSAOB (C
UCTOJIb30BaHueM (GoTorpaduii).

2.6 #HHPar###OneITEL 110 HAOMIONEHHWIO  TEIUIOBOIO

pacIIupeHusl Ta30B.
H#HAHPar#H#0ONbITEL 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JBH)KEHHE
H#H#HPar###CropocTs. Cpennsia CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H#Par###InotHocts  BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
36 Cwia ynpyroctu u 3akoH ['yka. M3mepeHue cumbl ¢
' MIOMOUIBIO AUHAMOMETPA
3.7 HH#Par###Bnenue Tarotenus M cuia Tsokectd. Cuiia
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusi. TpeHHe CKONBXKEHUS U TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CrnoxeHne Ccuj, HAMNpaBiICHHBIX [0 OJIHOM

npsMoid. PaBHoIeliCTBYIOIIAS CHIT




3.10

[TpakTuyeckue paboOTHI:

OnpezneneHue CKOPOCTH  PaBHOMEPHOIO  JBMXKEHUS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOMNIs M Tak pjanee). OnpeneneHue cpenHel
CKOpOCTH CKONBXEHHS Opycka WM IIapuka 110
HAKJIOHHOM  miuockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh PacTsDKEeHUs (nedopmarviu) NpYKUHBI OT
OpUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHHUSI OT Beca Tesa U

XapaKTepa COIMpHUKaCarOmUnXCAa HOBerHOCTeﬁ

3.11

®u3ndecKue SIBICHUSI B mpupoac: NpuMEpbl ABUKCHUA C
pPasiIMddbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

JIEHCTBHUE CUIIBI TPCHUS B IIPUPOJAC U TCXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, YXKMJIKOCTEN 1 TA30B

4.1

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS H

YBCIUUYCHUA NABJICHUSA

4.2

ﬂaBJ’IeHI/Ie raza. 3aBHCUMOCTb JaBJICHHUA ra3a OoT 06’béMa,

TEMIIEpaTypbl

4.3

Hepez[aqa JaBJICHUA TBép)II)IMI/I TCJIaMHU, XXUIAKOCTIAMHU U

razami. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocraTndeckuii mapagoxc. CooOIaronmecs cocypl.

FI/IIIpaBJII/I‘{CCKI/Ie MCXaHU3MBI

4.5

AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

U3MEpEeHusi aTMOC(EepHOro 1aBICHUs

4.7

JleficTBue KMAKOCTM M ra3a Ha IOTPYKEHHOE B HUX
Teno. BreiTamkuBaromas (apXxumenoBa) cuila. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0béMa MNOrpy)KEHHONM B JKUIKOCTb YacTH Tela.
OnpeneneHre BhITAIKUBAIOLIEH CUJIbI, TEUCTBYIOIICH Ha
TEN0,  NOrpyxEéHHoe B  KUIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUIIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKUBAIOLICH
CWJIbI, IEUCTBYIOIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YacTH Tejla U OT IUIOTHOCTH
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTpYMpPOBaHHWE  JIOJAKM M  OlpeAelieHue  eé

I‘py3OHO,I[’LéMHOCTI/I

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3M, IJIaBaHUC

pBIO

411

TexHudeckue yCTPOHCTBA: COOOILAIOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHndeckass MOIIHOCTh

£ 3 [IpocTeie MeXaHU3MBI: pbYar, OJIOK, HaKJIOHHAA

' IUIOCKOCTE. [IpaBriio paBHOBECHS phlyara

5.4 [IpumeHeHne mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument

55 MIOJIC3HOT'O JEHCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunernaeckas sHeprus

5 g [Tonnas MexaHnuveckass SHEprusi. 3aKOH HM3MEHEHUSA U

COXpPaHCHUMA MEXaHHYECKOM SHCPTHUU




5.9

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOTHl CHIBI TPEHUS TIPH
PaBHOMEPHOM JIBWXKCHHU TeJla 10 TOPU30HTAIBHON
nosepxHoctu. HccnenoBanue ycinoBuii  paBHOBECHS
ppiuara. HM3mepenue KIIJI HakIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHHA MEXaHUYeCKOM OHEPIUun

5.10

du3nyeckue SABJICHUS B npupoac: pbHaru B TEIC

YCJIOBCKA

5.11

TexHHYecKne YCTPOMCTBA: pblUar, TMOJBUXHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kox
pasaena

Kon
3JIeMEeHTAa

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

TETUUIOBBIE ABJIEHU A

6.1

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHMA BemiecTBa. Macca ©  pasmepsl
MoJIeKyl.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE

TTOJIOXKCHUA MOJICKYJ'ISIpHOKI/IHeTI/I‘lCCKOI\/’I TCOpHUU

6.2

Mogenu  TBEPAOro, JKUAKOIO U ra3oo0pa3zHOro
cocTosiHMM BemiecTBa. Kpucrammuueckue M amopgHbIe

TCIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUHn

6.4

CwmaunBaHUe U KalmUJIIAPHBIC ABJICHUA

6.5

TennoBoe paciipCHUC U CKATUC

6.6

Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUA YaCTHI]

6.7

Buytpennss sueprust. Crioco0bl U3BMEHEHHsI BHYTPEHHEH




SHEPIHHU: TEIUIoNepeaua H COBepIIeHUue padboTh

Bunel Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMSA,

6.8

U3JIy4YEeHHUE

KommuectBo  TeminoTel.  YIenabHas — TEINIOEMKOCTH
6.9

BeIecTBa

TermooOMeH # TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10

TEIIOBOIO Oajanca

[InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIICCTB.
6.11

VnenpHas TemiaoTa IaBICHUS

[TapooOpazoBanue u  KoHAeHcanus.  Mcmapenue.

Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUS.
6.12

3aBUCHMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpHOTO

aBJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TOIMBA. Y IelbHast TENJI0Ta CTOPAHUS

[Mpunnuner  pabotel  TeruioBbix — aBurareneit  KITJI
6.15 TEIJIOBOI'O JBUTaTelsd. TerioBhle ABHTATEIM M 3alluTa

OKpY>KaroIleu cpeibl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16

rpoiieccax

[IpakTudeckue pabOTHI:

H#HHHPar###0nbITel MO OOHAPY)KEHUIO JIEUCTBHSI CHJI

MOJICKYJISIPHOTO TIPUTSKEHUS.

#HHPar##H#OnbIT 10 BBIPAIIMBAHUIO  KPUCTAJIOB

MOBAapEHHOM COJIM WM caxapa.

#HHPar###0neITEl IO HaOJIFO JEHUTO TEIUIOBOTO
6.17

paciIvpeHus ra3oB, )KUJIKOCTeH U TBEPABIX TEIl.
##HPar###Onpenenenue aBieHUs] BO3AyXa B OajuloHe
HIIpULA.

H#HHAPar###0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro o0béMa M HarpeBaHUs WIH

OXJIAXKIACHHA.




#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH
JUIMHBI ~ CTOJIOMKA JKHJAKOCTH B TEPMOMETPUUYCCKOMN
TpYyOKe OT TeMIEPaTypHI.

#HH##Par###Habmonenue W3MEHEHUS BHYTpEHHEH
SHEPTHM Tejla B pe3yJbTare Teruionepeaadun U padoTh
BHEIIHUX CHIJI.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TMPHU
CMEIIMBAHUH XOJOJIHOW U rOpsYEr BOJIBI.
#HH#Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/TyXa.

#HH##Par###OnpeneneHue yaelbHOW TETUIOTHI TIABJICHUS

JIBJA.

6.18

@u3nyeckue ABJIEHUA B MPUPOAE: TMOBEPXHOCTHOE
HaTSOKEHHE W KamWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAJIBI B TIpUpoae, uznydenue CoHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHEs, CHera.

6.19

TexHudeckue  yCTpOWCTBA:  KalWJULIPBl, IPUMEpPHI
WCIIOJIB30BAaHNSI KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, TMCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga 3JEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsbkeHHbIX  Tell.  3akoH  Kysona
7.2 (3aBMCHMOCTD CHJIBI B3aUMOJIEHCTBUS 3apPsKEHHBIX TE OT

BEJIMYMHBI 3aPSAA0B U PACCTOSHUS MEXTy TeJIaMH)




DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nons. lIpyuHIUD cyneprno3uiuu 3JIEKTPUYECKUX MOJeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JUAJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- ONEKTpUYECKUI  TOK.  YCIOBHUS  CYLIECTBOBAHMS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHDKEHUE
29 CornpoTHuBieHNE MPOBOJIHUKA. VYnenvHOE
' COIIPOTHBIICHHUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa [enu
[locnenoBarenbHOE W MapajljiesIbHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
Pabota u MOIIHOCTH SJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuueckue Henu U MOTPEeOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThl. B3amMopelcTBME TOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHuTHOe TmoNe 3eMiIM MU €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
- OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 2IEKTPOMArHuTOB B TEXHUKE
217 JleficTBH€ MarHUTHOrO TOJII Ha HPOBOJHHUK C TOKOM.

DIIEKTPOABUTATENh MOCTOAHHOTO TOKa. Mcmonb3oBaHue




BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha

TpaHCIIopTe

OnbiTel  ®@apajned.  SBieHUE  BIEKTPOMATHUTHOM

7.18
unaykiuu. [Ipasuio Jlenna
DIIEeKTPOTeHEPaTOoP. CriocoOBbl MOJTYICHUS
7.19 AIEKTPUICCKOM SHEPTHUH. DNEeKTPOCTaHITUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTrueckue pabOThI:
OnbITHI 110 HAOTIONCHUIO JICKTPU3AIUU TENl WHIYKITUEH
Y TIPH COTMPUKOCHOBCHHH.
HccnenoBanue JeHCTBHS DJIGKTPUYECKOrO TIOJIS  Ha
MMPOBOIHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH
IMOCTOSIHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
N3mepenue u perynupoBaHue HAMPSKESHHUS.
HccnemoBanme 3aBUCHMOCTH CHITBI TOKA, MJIYIIIETO Yepe3
PE3UCTOp, OT CONMPOTHUBJICHHUS PE3UCTOPA W HAIPSKCHUS
Ha pe3ucTope.
290 OmBITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.

[IpoBepka mpaBuUiia CIOXKEHHS HANPSKEHUH MpHU
MOCJIEI0BATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHJIBI TOKA IPH MapaiieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
AJEKTPUYECKOTO TOKa, WAYIIETO Yepe3 Pe3UucTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUUYECKOTO  TOKa,
BbIIIEIIsIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsKCHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAardmTHOI' O B38.HMOI[€I>1CTBH$I IIOCTOAHHBIX MArHuTOB.

I/I3yqu1/Ie MAarauTHOTIO IOJIS MMOCTOAHHBIX MAIrHUTOB IIPU




ux oObeAMHEHMH U  pasneneHuu. VccnepoBanue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlIeHUs TOKa B Karymke. l3ydeHwue

I[CﬁCTBPIS[ MArduTHOIO II0Jis1 Ha HOPOBOIAHHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
BIIEKTPOABUTATEIA. N3smepenne KII
3JIEKTPOIBUTATEILHON YCTaHOBKH. OnbITHI no

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIEIOBAaHNE HW3MEHEHUN 3HA4YCHUS U HaIlpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B TMPUPOJE: DIEKTPUUYECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUECTBO  IJKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHHC

7.22

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENNbHBIE  IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, DJIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kox anemenrta [IpoBepsiembie 2EMEHTBI COAEPIKAHUS
pasnena
MEXAHUWYECKUE SABJIEHUA
8 8.1 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEHEHOCT MEXAaHNUECKOTO IBUKEHUS




8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

###Par#t#HepaBHOMEpHOE NPAMOJIMHENHOE JBUKEHHE.

8.4 Cpennsis ¥ MrHOBEHHass CKOpPOCTb Tela  IpHU
HEPaBHOMEPHOM JIBUKCHUU
85 VYckopenue. PaBHOyCKOpEeHHOE HIPSMOJIMHEMHOE
' JIBUKCHHE
8.6 #H#HPar###Cro0onH0e nanenue. OnpITel [anmmies
#H##Par###PaBHOMEpHOE JBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepuon u uactora oOpamieHus. JIuHeliHas U yrioBas
ckopocTH. LleHTpocTpeMuTeabHOE yCKOPEHHe
8.8 [TepBerii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3uiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#HPar##H#Cunia  TpeHus: cujla TPEHHUsl CKOJIBbKEHUS,
8.13 CHJIa TPEHHS TTOKOsI, IPYTHE BUIBI TPEHUS
#H##Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
a1 IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
15 KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpys3ku
816 PaBHOBecue maTepuanbHOM TOUKUA. AOCOITIOTHO TBEPIOE
' TENo
##HPar####PaBHoBecre TBEPIOro Teia ¢ 3aKperUIEHHOM
847 OChIO BpanieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HH##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckast paboTa ¥ MOIIHOCTb
592 PaGota cun Tsxkectu, ymnpyroctd, TpeHus. CBs3b
' SHEPTHUH U PaObOTHI
8.23 [loTennuanpHass dSHEPrUs Tela, TMOJHATOTO  HaJ




MMOBEPXHOCTHIO 3eMIIn

8.24

[ToTenumanpHas SHEPTUs CKATOU MPYKUHBI

8.25

#H#Par####Kunernueckas  sHeprusa.  Teopema o

KHHETHYECKOM SHEpIrun

8.26

#H##Par###3akoH coXpaHeHUsS MEXaHUYECKOW SHEPTUH

8.27

[IpakTuueckue paboOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWUIIBI HOpPMalbHOTO JdaBieHus. OrmnpenencHue
kod(pduimenta TpeHus CKoIbkeHHs. OmnpeneneHue
KECTKOCTH TMpYXHHBL. OmnpeneneHne padboThl CHIIBI
TPeHHST TIpU PABHOMEPHOM JIBIDKEHHUH Teja IO
TOPU30HTAIBHONW MOBepXHOCTU. OmnpezneneHue padOThI
CUIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HETOJBMKHOTO U MOJBUKHOTO

OJIOKOB

8.28

dusndeckue SBICHUS B Iprupoac: MPUITUBBEI U OTJIUMBEIL,
JABMOKCHHUEC IIJIAHET ConHeuHou CHUCTCMBbI, PCAKTHBHOC

JABUXXCHUC )KHUBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia

9.2

MaremaTruueckui u NPY>KUHHBIN MasITHUKH.




[IpeBparmenne sHeprun npu KojaedaTeTbHOM ABHKCHUN

9.3

3aryxatomme Konebanus. BbIHyXIeHHbIE KoJeOaHUs.

Pe3onanc

9.4

Mexaunueckue BoJHBL. CBOHCTBA MEXaHUYECKUX BOJIH.
[IpononbHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHUss. MexaHU4YeCKHUEe BOJIHBI B

TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa

9.6

Wnudpa3Byk u yapTpa3zByk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuojna  KosebaHui
MPY>KUHHOTO MasiTHAKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHUi
MOJBENIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoJjeOaHMi
MPYXKHHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUS B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPACEHUE, CEHUCMUYECKHUE BOJIHBI,

IIyHaMHu, 3X0O

9.9

Texuuueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

YIIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupoja ceera. CKOpOCTbh CBETa.
' BonHoBEIE cBOMiICTBa CBETA

104 [IpakTrueckue pabOTHI:

HN3yueHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C




MTOMOIIIbI0 MOOMIJIBHOTO TeseoHa

dusnueckue SABJICHUS B TPHUPOAE: OHOIOTHYECKOe

10.5 JIefcTBHE BHIUMOTO, yIbTpadrOIETOBOTO i
PEHTT€HOBCKOIO U3JIy4eHU I
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JICKTPOMArHUTHBIX BOJIH JIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHU I
11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsiMonuHEHOE pacIpoCTpaHEHHUE CBETA
OTtpakenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKkOH TMPEIOMIICHUS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop myuel B IMH3E
116 OnTtuueckas cucreMa ¢oToamnmapara, MHUKPOCKONA H
' TeJIeCKoIa
117 I'maz kak omnTudeckas cucrema. bin3opykocTs H
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
11 ' CnosxeHHe CIIeKTpalbHBIX IBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCUMOCTHU yria
OTpaKCHHSI CBETOBOTO JIyda OT yIJIa MaCHHS.
##HPar##H#13yueHne  XapakTepUCTHK  M300pakKeHHs
MpeaMeTa B TUIOCKOM 3€pKaie.
#H#Par###1ccnenoBanue 3aBUCUMOCTHU yria
119 MPEJIOMIICHUST CBETOBOTO JIyda OT yIVIa IaJeHUs Ha

IPaHUIIE «BO3YX — CTEKIION.

###Par#Ht# lonyyuenne u300pakeHUH € MTOMOUIBIO
coOuparoIe JTMH3HI.

#H##Par###O0npenenenue (POKyCHOTO pacCTOSHHS U
OINITUYECKOM CHIIBI COOMpArOIEH TUH3BI.
H#HHHPar###0nbITEI IO pa3lIoKEHUI0 0eloro cBeTa B

CIIEKTD.




#H#HPar#H#OnbITEl 10 BOCHPUATHIO 1[BETA NPEIMETOB

IIpHU UX HAOJIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI

dusndeckue SIBICHUS B mpupoac: 3aTMCHUA COJ'IHHa n

11.10 JIyHbl, 1IBETa TEJ, ONTHUYECKHE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 Texuuueckue yCTpOiicTBA: OUKH, MIEPUCKOTL,
' (doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA
121 Oneitel Pezepdopna u mnmanerapHass MOJIENb aToMa.
' Monaens atroma bopa
s Hcnyckanne M mMoOrjolieHHe cBeTa aToMoM. KBaHTHI
' JInnenyaTele CIIEKTPHI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
194 Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOTO siipa. M3oTomnbl
128 PannoaktuBHble mpeBpamenus. [lepuon momypacnaaa
' ATOMHBIX SITIEP
126 SAnepuple peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U
' MaccOBOI0 YHCEI
12 12.7 DHeprus CBA3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakuuu cunresa u genenus saep. VIcTOUHUKU SHEpPTUH
' CosHma u 3BE311
129 Snepnas osHepretuka. JledcTBHE  pagMOAKTUBHBIX
' M3ITy4eHUN Ha )KUBbIE OPraHU3MBbI
[IpakTudeckue pabOTHI:
HaGmronenne CrlomHbIX W JIMHEHYATHIX  CIEKTPOB
12.10 W3IIy4EeHHUS.
HccnenoBanue TPEKOB: M3MEPEHHE IHEPTUU YACTHIIBI
0 TOPMO3HOMY TTyTH (TI0 (hoTorpadusim).
N3mepenue paaroaktuBHoro ¢poHa
®u3nyecknue SBICHUS B MPUPOAE: E€CTECTBEHHBIN
12.11 paavoOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,

paAMOaKTUBHOE U3JIy4YeHHE MPUPOJHBIX MHUHEPAOB,




JNEUCTBUE PAJMOAKTUBHBIX MW3JIyYCHUU HAa OpraHU3M

YCJI0BCKa

12.12

Texuuueckue yCTpoiicTBA: CIEKTPOCKOTI,

VHJMBUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K PEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢bu3nyecKux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTeCTBEHHOHAY4HOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuun
CTPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSTUHHOIO afmapara U CHMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&J'IBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIUCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (bI/IBI/I‘-ICCKI/IC SABJICHUA,

WCTIONB3Ys GPU3UUECKUE BETUIHHBI

Branenne oOCHOBaMHM METOZOB HAay4YHOTO IIO3HAHUS C Yy4ETOM
coOIO/IeHHsI TTpaBUIl O€30MacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOADI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpPaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYMCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
Y4E€TOM 3aJaHHOM ITOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIBHO  COOUpAaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IMPEICTABIATH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO si/ipa) U YMEHHUE NPUMEHSTh UX JUIS

00BsicHEHUS! PUBNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NUYECKUX

HBJ'IeHHfI, (1)1/13I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenue pemath pacu€THble 3agaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHbl U (OpMYJbl, CBS3bIBAIOIINE (U3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBaThb KPAaTKOE YCIIOBUE 3a/ayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HE0O0XouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHBIE,
MMPOBOANTH pvaéTBI U ONOCHUBATH PCATUCTHYHOCTL IOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nyeCcKoil BENTMYNHBI, TOJTYYEHHON U PEILIEHUH 3a7aun

YMeHue XapakTepu30oBaThb INPUHUUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MUECKUX SBJICHUH M HeoOXonumble (usnueckue




3aKOHOMEPHOCTH

10

YMeHue HuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yYCTPOMCTBAMH, COXpPAHEHHs 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPHUMEHEHHUS IOCTWKEHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUM; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
HNOJYy4eHHOM HH(pOpMAalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAay4HO-IIOMYJISPHYIO JUTEpaTypy
($U3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKAaMU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe BwkeHue. MarepuanpHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTD JIBHYKCHHS
PaBHOMepHOE M HepaBHOMepHOE nBMKeHHE. CpenHsisi ckopocTh. DopMyna s
1.2 BBIYHCIICHUS CpeHEel ckopocTu: V = S/t
PaBHOMepHOE TPAMOJIMHEHHOE JIBIKEHHE. 3aBUCHMOCTh KOOPJHMHATHI Telda OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUXKEHUS:
13 x(t)=x,+vt
I'paduku 3aBHCUMOCTH OT BpEMEHHU JMJII MPOCKIUU CKOPOCTH, MPOSKIIMH
MepeMENIeHHs, IyTH, KOOPAMHATBI TIPU PABHOMEPHOM MPSMOIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpDJWHATHI Tela OT BPEMEHHM B ClIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBU>KEHUS:
2
Sy =vy =i+ a = g
@opMynbl Il MPOEKUUU MEPEMELIECHUs, MPOEKLIHH CKOPOCTH U IMPOEKLIHH
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKECHUU:
14 s;(D=vy,t+a,- % .
U.T('f) =Upy T4, Z,
a (f)=canst,
vh.: - v-_l.: =2a,s,
I'paduikn 3aBUCUMOCTH OT BpPEMEHH ISl TPOEKIIMH YCKOPEHHS, MPOESKIINU
CKOPOCTH, MPOEKIMU TEepEeMELIEHUs], KOOPJAUWHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH)KCHHUH
CBobomnoe manenune. DOpMysIbl, OMUCHIBAIONINE CBOOOJHOE IMAJICHUE Teja 10
15 BEPTUKAIU (ABUKEHUE Tejla BHU3 WIIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




MNpoCKIMU CKOPOCTH W KOOpAWHATBI IpPHU CBO60HHONI naacHuu TCiaa II0

BEPTUKAIU

CKOpOCTh PaBHOMEPHOTO [BM)KCHHUSI Tella [0 OKpyKHocTH. HampasieHnue
CKOpOCTH.

dopmynia il BBIYUCICHUS CKOPOCTH 4Yepe3 PaJnyC OKPYKHOCTH W TEPUOJ
oOpareHus:

2R
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue UIEHTPOCTPEMHUTEILHOTO

16 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
a. = L
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. ITnotHocTs Bemecta. @opmyna A1 BBIYUCICHUS IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennyuHa. ClIoKeHUe Cuil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA
Bropoii 3akon Herorona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEH HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F 21 T _Fl_g
1.12 TpeHue okost U TpeHHUe CKONbKEeHUs. POopMyIta I BEIYUCICHUS MOLYJIS CUJTIBI




TPCHUS CKOJILXKCHUA:

szu-.-"-.r

1.13

Hedbopmamus Ttena. Yupyrue u Heymnpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHPHOT'O TAT'OTCHUS:

My -1y
F=G.-—1 _2
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas (pu3nvecKas BeTuIrHa.
p=mi

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JI 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTuBHOE IBHXKEHHE

1.17

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosct

Mexaanueckas MOITHOCTb:

=24
I

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. CDOpMyJIa JJIA BBIYUCIICHUA

KMHETUYECKON SHEPIUU:




Teopema o kuHeTHuecKou s3Heprun. Gopmyra 1 BHIYUCICHUS OTCHIMAIBHON

OHCPIUM TCJa, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SQHeprus:

E=E;+E,

3aKOH COXpaHEHUs] MEXaHNYECKOU FHeprun. Popmyiia A 3aKOHA COXPAHEHUs

MEXaHHYECKOU OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUM NPY HAJTUYUK CUIIBI TPEHHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Poruar. Momenrt cubl; M - FI.

VYciioBre paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIN 1 HeOABMKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,

n= Anonesnas
‘4'3&11:3!333&3

1.21

[laBiienue TBEpIOTO TENIA.

dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

_F

JlaBnenue raza. ATMocgepHoe AaBlICHHE.
['unpocraTyeckoe 1aBieHue BHYTPH KUIKOCTH.

d)opMlea JJIL BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3akoH Ilackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. Popmyna LISl ONPEIAECICHUS BBITAIKHBAIONICH

JIEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM ras3:

Foy =pgV

CHIJTBI,




Ycnosue ninaBanus Tena. [1naBanme CYAO0B 1 BO3AYXOILIaBaAHUC

1.24

Mexannueckue KoneOaHus. AMIUIMTYHA, TEPUOJ M YacTOTa KOJeOaHUH.

®opmyina, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKUA. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pe3onanc

1.27

MexaHn4eCKHe BOJIHEL. HpOIIOJH)HI)Ie " TIOIICPCUHBIC BOJIHBI. ,Z[JII/IHa BOJIHBI U

CKOPOCTB paClpOCTpaHCHUA BOJIHbI:

L=v-T

1.28

3By'K. rpOMKOCTb U BBICOTA 3BYKA. OTpameHHe SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

JBYyX cpell. IHppa3ByK U ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenne cpeaHeil MIOTHOCTH BEUIECTBA; apXHUMEIOBOM CHIIbI; JKECTKOCTU
MPY>KUHBI; KO3(P(GUIIMEHTa TPEHUsI CKOJBXEHUS;, paOOThl CUJIBI TPEHHUSI, CHUIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEeHHs Opycka MpW JABM)XKCHHUH 110 HAKJIOHHOW IJTIOCKOCTH; YacCTOTHl H
nepuofa KojeOaHUM MaTeMaTHUYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOoJIeOaHU TIPYKUHHOTO MasTHHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIyYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBI YIIPYTOCTH MPH MOIBEME TPy3a C MOMOIIBIO TTOIBHYKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tejla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCHMOCTH BBITAIIKUBAIOIIECH CHJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO JAaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOLIEH B MPYKUHE, OT CTEIEHU
nedopmaiuu TPy KUHBI, YCKOPEHUsI OpycKa OT yrila HakJOHA HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KoJIeOaHUil MPY>KUHHOTO MAasTHHKA OT MacChl Tpy3a M KECTKOCTU TPYKUHBI,
UCCJICIOBAHNE HE3aBHUCHUMOCTH IEpPHOJa KOJICOAHWI HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU

CKOPOCTSIMH B )KUBOW U HEKUBOU NPUPOJE, AEHCTBUE CUIIBI TPEHUS B IIPUPOLE U




TEXHUKE, TPWIMBBL U OTIUBBI, JBIKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JBH)KEHHUE XKUBBIX OPIaHU3MOB, PbIYaru B TEJC YEI0BEKA, BIUSIHUE
aTMOC(EpHOrO JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE PbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ u

HeHO,I[BI/DKHHﬁ 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

Lal COOO0MIAIOIMEeCs COCY/bl, YCTPOMCTBO BOJIONPOBOJIA, THAPABIMYECKHUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIIECTBA.
Kpucrammnaeckue u amopdnbie Tena

25 JBwxkenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CMauuBaHue M KanWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHNe U CXKaTHE

2.5 TennoBoe paBHOBECHE

26 BuyTpennsis sHeprus. Pabora u Temmomepenada Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN dHEPrun

2.7 Buap! Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanme wu oxmaxknaenue Ten. KoawmdecTBo  TEmIOTHL. Y AelbHAas
TEIUIOEMKOCTb:

2.8 ) .

QO=cm(t,—-1,)
3aK0H COXpaHEHHS DHEPTUU B TEIUIOBBIX IpoIleccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
Q1 _Qg +...=0
HNcnapenne u koHueHcanus. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IPOLECCE

2.10 WCTIapeHusi M KOHJACHcanu. KWIeHWe IKHIKOCTH. YIelnbHas TeIioTa

napooOpazoBanusi: L = Q/m




2.11

BnaxnocTts BO3ayXa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YI[GJIBHaSI TCILIOTA I1JIaBJICHUA:

2.13

BHYTpeHHHH OHEPIYs CropaHus TOILJIKMBA. Y,HCJ'II)Haﬂ TCIIJIOTA CropaHus TOIIMBA:

q=Q/m

2.14

[Tpunuumns! padotel TernoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBA
TEIUIOThI, IOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCHPOBAHHON
Macchbl, B KOTOPYIO OIlyIEH HAarpeTblii IWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOT'O0 HAarpeThbIM LWJIMHIPOM, IOCJIE OIYCKAHMS €ro B BOJAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO3[yXa; YACIBHOM TEIUIOTHI
IIaBiaeHusl Jipaa. lccnenoBaHwe WM3MEHEHUs TeMIIepaTypbl BOJBI  IIPH
pa3IMYHBIX YCIIOBMSIX; SBJICHHS TErIooOMeHa MpU CMEIIUBAaHUM XOJOTHOW H

ropsiuei BOJbI; MpoIiecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAlUJIIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoucmea.: KalWIISAPbI, IPUMEPBI UCIIOIb30BaHUS KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

SHCKTpI/IBaI_[I/ISI TCII. I[Ba BHU/JIAa SJICKTPUYICCKHUX 3apPA10B

3.2

B3aunmopeiicTBue 3apskeHHBIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

3.4

Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro motisd. [lpuHimn

CYMEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu snektpuyeckux 3apsaoB. JleHCTBUE SJIEKTPUYECKOrO TOJIS Ha

3.5
3JIEKTpUYECKUE 3apsbl. [IpOBOTHUKH U TUIICKTPUKH
[TocTossHHBIN AIEKTpUYECKUM TOK. JlecTBUS 3nekTprudeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=qg/t,U=A/q
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COETUHEHUE TPOBOIHUKOB:
e TT_TT T. p_
J.I :A.r'}-. '[r —'[rl _'[r"}-. R_R]. _R-}
3.9 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB PAaBHOTO CONTPOTHBIICHUS:
U=U;;I=I+1,;R=—.
] N ST 2
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
Pabota u momHocTh anekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
2
3.11 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHON HHIIYKITUU
313 MareuTHoe TmoOJI€ TOCTOSHHOI'O MarHumra. BsamMonelcTBHE NOCTOSHHBIX
MarHHUTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJAHUK C TOKOM
3.15 Omnbrter @apazes. SIBnenue snekTrpoMarauTHoN HHAYKIMU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
3.16 W3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUSI  PE3UCTOpPA;  MOIIHOCTH

AJNIEKTPUUECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.




HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE
(pe3ucTopsbl, JIAaMIIOYKa), OT HAIPSKEHHUs Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH
COINPOTUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOIIAIN €0 IONEPEYHOr0 CEUEHUS U
YJI€IbHOTO CONPOTUBJICHHUS.

ITpoBepka mpaBuia i 3JIEKTPUUYECKOTO HANPSKEHUS MPU MOCIEI0BATEIbHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWia Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

[apauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE M0JIe 3eMIH, Ipei( MOII0COB,
POJIb MArHUTHOTO TIOJIS TSI )KMU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJICKTPUYECKOW  OSHEPTUH,  SJICKTPOOCBETUTEIBHBIE  IPHOOPHI,

3.18 HarpeBaTeJIbHbIE AIIEKTPOITPUOOPHI (mpumepsr), INEKTPUUYECKUE
NPEOXPAHUTENIH, DIIEKTPOMArHUT, O3JEKTPOABHUIATENb IIOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojenb cBera. [IpsiMOTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcus cera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ilpakxmuueckue pabomul
###Par###I3mMepenne ONTUYECKON CUIBI coOuparomiel JUH3BI, (OKYCHOTO
paccTosiHus coOMparoIiei JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MeEpOB MpeIMeTa U
N300paKeHMsI, KOT/Ia MPEeIMeT PAcIoOOXKEeH B JIBOWHOM (OKyce), MoKazaTems

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOMCTBa M300paKeHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomield JIMH3bI; W3MEHEHHUsS (OKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJa IPEJIOMJICHHS CBETOBOTO Jiyda OT YIJla MaJeHHs Ha
TPaHHULIE «BO3YX — CTEKIIO»

397 Qusuueckue ssnenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,

ONTHYECKHE sIBJIeHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)




Texnuueckue yCI’npOIZCI’I’lGCl.' O4YKH, TMICPHUCKOIL, (I)OTOaHHapaT, OIITHUYCCKHE

3.28
CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
i1 PangnoaktuBHOCTh. Anb(da-, Geta-, ramma-uznydyenus. Peaknuu anbda-u Oera-
' pacnaga
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [nanerapuas Moens aToma
4.3 CocraB aTomHoro sipa. M30ToIs!
4.4 Ilepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O UHCEN
Qu3uueckue s61eHUs 6 Npupode. €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,
4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3IY4YE€HUE MPUPOAHBIX MHMHEPAJIOB,
JeWCTBHUE PaJINOAKTUBHBIX M3JIyYSHUI HAa OPraHNu3M 4elloBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, WHANBUIYaIbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa




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.U. u 1p. AKIIMOHEpHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET
bu6anoreka [JOK
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