[loKyMeHT noanucaH NpoCToi 3NeKTPOHHOM NoAnucbl0
WUHdopmaumsa o Bnagenbue:
®WO: NBaHueHKo MpuHa BacunbesHa

Ronwoce: upextod O AEEET EFCTIG MPOCBEIEHMS POCCHIICKON ®EAEPAIMHA

[ata nognucanus: 15.09.20
YHHKaNbHbIH MPOTPAMMHbIF KTIOY: MuHHCTEPCTBO 00pa30BaHHSA CTaBponoJbCcKoro Kpas

6ed79967cd0943 32 DRI E LY IAPETBEHHOr 0 0X0/IKETHOT0 00pa30BATE/ILHOI0 YUPEKIEHUsI BBHICHIETO

00pa3oBaHHA
«CTaBpoOIOJIbCKHIA TOCY aPCTBEHHBIH IeIaroru4ecKuii HHCTUTYT»
B I. ’Kes1e3HOBOAICKE :
Basosas o6meo0pasoBareiabHas mkona ®uanana CI'TIN B r. 7KenesnoBoacke

PACCMOTPEHO COI'JTACOBAHO YTBEP)KI[EHO
PykoBoguTens W.o. 3amecTuTENS AUPEKTOPA
METOIHYECKOTI0 ' 10 y4eOHO-BOCTIUTATEIHHON

00BEeIMHEHUS YIUTEIICH- pabote

IPEIMETHUKOB N T.A.I'ybanosa

O.M.Cotauxosa IIpotoxon Ne 1

Tpotokor Ne 1 oT «29» aBrycta 2025 r.

oT «28» aBrycra 2025 .

PABOYASAIIPOT'PAMMA
» (ID 7446995)
y4ueOHOro npeamera «Pusuka. bazosplii ypoBeHb»

I oOyuaroruxcs 7-9 Kinaccon
“~

r. Keae3snoBoack, 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM 0O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3YyIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeIoCTaBiseT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peanu3yOMNUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO MPUPOJBI, PA3BUTHE HX HHTE/UICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHSI MaTepuH K (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

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

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

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

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue Quanyueckux BelUYuH. DuU3NUecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

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

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU MTPHU B3aUMOJIEHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI 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 JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI 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
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHsS OT aTrMoc(epHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

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
OXJIAXKCHUMU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl PH TIJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, 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 OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM IHUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH 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 poja 3JIEKTPUYECKHX 3apsaoB. B3aumopeincraue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU NIEKTPUUECKUX IM0JIEN (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 53JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
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. llocimenoBatenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEMCTBHME  IOCTOSIHHBIX  MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. M CIONp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
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 n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTU. Ilepmon u vacrtora oOpamieHusl.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUs, Chila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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 CWI 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
DHEPIUH.

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 ABYKCHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABUKEHUU TeJIA MO 1€ HCTBUEM
NPY>KUHBI.

Jlabopamopuwie 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 Teja MPU PaBHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

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 MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

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

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk 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.

PacnipocTpanenne npoAoIbHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
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 MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
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  moxenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
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.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[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 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOIO Jiyda OT yrIJia
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.

L 0 N ok wN R



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PacCTOSHUSL U ONTHYECKON CUIIBI COOMparomieit
JIMH3BL.

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 v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCcCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpauuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3ydeHUM AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSICHATH (pU3MuecKue
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CU€T TOro, 4To OOYyYarolUecs 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 UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TECOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
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 JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- 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;

- copMHUpPOBaHHOCTb HaBbIKa pe(dJIeKCUU, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

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



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpy>Kalolllel Cpeibl, IUIAaHUPOBAHUSA IOCTYNKOB U OLEHKU HUX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMBITY WU 3HAHUAM
APYTHUX,

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

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

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

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

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

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

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

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AarpaMMaMi, MTHOU TpauKoi 1 X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

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



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, IJIaCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada [AaBiI€HUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M MOTEHIMalIbHAs SHEPTHs), MPH OMHCAHWUU MPaBUILHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEJIWYUHBL: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NOPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNBITHI 1O HAOMIONCHUIO (PU3NYECKHX SIBJICHUH WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAcChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKMBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, IMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO BOAOIPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MUYECKUX 3HAHUM B TTOBCETHEBHOMN
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIEHOBAaHUN pPACIPEEIATh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, W3JIy4YCHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XapPAaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAE€iIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
Cuja TOKA, JJIEKTPUYECKOE HANPSKEHWE, CONPOTHUBIICHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3MYECKyI0 BEMUYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3UIUU MMOJIed (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, MCIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peuieHusl, MPOBOJUTh PACUETHl M CpPABHHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh IMOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHHH OT IBETa HU3Jydarolled (moriouaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYphbl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMULl M TrpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeNlysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

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



NPUBOAUTh  NPUMEPHl  (HAXOIUTh  WHMOpPMAIMIO O  MpPUMEPAX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK HWHPOpMaUu (PU3HUECKOTO CONEpKaHHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYIVICHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIM BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTeMa OTCYE€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJECOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIIEPHAsi SHEPIETUKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SBJICHUS B MPHUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEWCTBHE BUIUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIA TSIKECTH, YCKOPEHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPrus, IOJIHAs MEXaHWYeCKas DSHeprus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU MOMOIIA
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (HU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTEILHOTO PHOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHMueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUYEUYHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
NPUBOJUTE  NpUMEphl  (HAXOMUTh  WHPOPMAIMID O  [pUMepax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (U3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEW ayJIUTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHHS O CTPOEHHH BellecTBA
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 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 pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TenioBbie ABJICHUA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJbIIIe, YeM OOJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUC JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmmorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «/3yueHue
20 3aBHCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa LHOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepetinte cit. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallPaBJICHHBIX
26 10 OJHOM nﬂpﬁi’;ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npupose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHI»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TenpaMH, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }ém e B3 e 3 AV bubnuorexa [JOK
ODOTIOHI SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BHCHMOCTD aTMOCGepHOT bubmuorexa [JOK
JIABJICHI OT BLICOTBL Hal YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATtmocdepHoe naBieHue"”
7 e oc a3a Ha
- Jle#icTBHE KUAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJAKOCTb)»

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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKU U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Preryaru B TexHUKe, OBITY U TIPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pbIYara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

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

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

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMS] MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHIMATBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKIIOHHOU
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

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

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe M KallUJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

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

18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yeIbHOM TEMIOTHI TUIaBJIeHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIHIBI paOOTHI TETIIIOBBIX

nsurareneid. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKpYKaroue cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. M3MeHenne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

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

30

VYpoxk-uccienoBanue "IieKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HarnpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8ala
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounuku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

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

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 5 "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KA3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEHHBIE TeJI:a U UX ’ bubmmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENIb TOCTOSHHOTO
Toka. Micnonp3oBaHue
ANEKTpO/IBUTATENIEH B TEXHUUECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnextporerepaTop. CriocoOs
MOJTYYCHUS SJICKTPUICCKON IHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE U

0.5

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KounTponbhas pabota no teme

66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoiInHeRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JTBM)KCHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0z
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
Kod(duUIreHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubnnorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEPIOTO TEA C bubmorexa HOK
. “ P https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OChIO BpaIICHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOIIIOTHO TBEPI0E TEIO.
27 PaBHOBecue TBEpmOTO TENA C
3aKperIEHHOW OChIO BpallleHUSI.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ., ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KontpoasHas padbora mo reme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TIOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tei
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/fob0as4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydueHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBHIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

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

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHBL. CBOWMCTBA
MeXaHW4YeCKUX BOJH. [IpomonbHbIC 1
MONEPEYHBIE BOJIHbI

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

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

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

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

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(ppa3ByK B IpUPOJIEe U TEXHUKE"

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbI COXpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CxopocTtb cBeTa. BonHoBBIE cBOWCTBa brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Perienue 3amad Ha IpUMEHEHNE bubnnorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTopHas pabora "HcciaenoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JUH3bI https://m.edsoo.ru/FOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (I)OKyf:)Horg paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JHMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edso0.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 MOrIoneHme cBera
79 atoMoM. KBauThl. JIuneliyarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ff0clal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiinu cunTe3a u AeneHusd siaep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

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

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemoBsle mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

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

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



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
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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 IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) (PU3UUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa MW 3alHCHhIBATh €r0 MaTeMaTHYeCcKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHMe w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABISATh
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

NPOBOJUTh KOCBEHHBIE H3MEPEHHUs (PU3MYECKHX BEIHYUH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JIEHCTBUS HU3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OMNHCAaHUS,
UCTONB3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX  SIBICHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_ICﬁ cpeaec

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (PU3NUYECKUE SBICHHUS B MPHPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

00BSACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a71auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJydYeHHOEe 3HaueHue (U3MYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNs, ACJIaTh BBIBOIAbI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDH IIPSMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYro C HCIIOJIB30BAHUEM IMPSMBIX H3MEpPEHUIL:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIMOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HN3MCPCHUA (1)H31/I'—I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl O CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAuYEHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPaKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKHX 3HAHUI B MOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAIH (PU3NUECKOTO COACPIKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JOTIOTHUTETIBbHBIX HMCTOYHUKOB BBIACNATh HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro conep)KaHUs, CIpaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/ICI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIQJ B JESATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE PU3NUECKOE SBICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHUCiIe (PU3NUYECKUE SIBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

OMKCHIBATh W3YYCHHBIC CBOWCTBA Teln U (U3UYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3WYECKUN  CMBICT  HUCIOJB3YeMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYWH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MYECKHUE SIBICHUS W IPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE ITPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

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

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHUM), UCIONB3Ys 3aKOHbI H  (OPMYJIbI, CBS3BIBAIOIINE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelieHusi, MPOBOJIUTh PacyY€Thl W OILIEHMBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, UCIOJb3Ys OMMCAHUE HCCIIENA0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICJOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOHUpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJbTaTh

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IenaTh BHIBOJIBI 110 PE3YIbTaTaM HUCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEeAys NPEIIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIE NMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO ITOBCACHUA B oxpyxca}omeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nHpOpManui Ha OCHOBE WMEIOIIMXCS 3HAHWN W JOTOTHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh OpUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IIPOLIECCOB PACHPENeNITh 005I3aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre  SBICHUA: MEXAHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BennunH.  Dusmyeckue  mpubopel.  [lorpemrHocTh

u3MepeHuil. MexayHapoaHasi cucTemMa eIMHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIABWIKCHUC THUIIOTE3,
9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.
#i#Par#Ht#lI3MepeHne 00bEMa JKHUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpenenenre pa3MepoB MaJbIX TeJ.
#HiHPar###l3Mepenue  TeMmmeparypbl INpuU  TOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHNA O CTPOEHNUN BELIECTBA

2.1

#HH#HPar###CTpoeHNEe BEIIECTBA: aTOMBl M MOJIEKYJIBI, UX
pasmepel.  OTBITB,  JTOKA3bIBAIOIINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#iHParfH#H# ]I pmokerne  gactmi  BemiecTtBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIIepaTypOH.

BbpoyHoBckoe nBmxenue, auddysus

2.3

B3aHMO[[€I>'ICTBPIe YacCTHUll BCUICCTBA: IIPUTAKCHHUC U

OTTAJIKUBAaHHUEC




HH##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#H#Parf##OLeHKa [uaMeTpa aToMa METOJIOM psAJIoB (c
ucronb3oBanueM pororpadmii).

2.6 HHHPar##H#ONBITEL 10 HAOMIOJEHHIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HHHPar#H##0OnBITEL IO OOHAPYKEHHUIO JIEHCTBHA CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBUXKCHUE. PaBrOMeEpHOE u
' HEPABHOMEPHOE JABM)KECHHE
#HH#HPari#H#CKOpPOCTD. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 #i#HParf##] InotHocTs BemectBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIBIO AUHAMOMETPA
37 #HiHPart##SIBnenne TaroteHus u cuna Tsokectd. Cuna
' TSDKECTH Ha ApPYyrux miaHetax. Bec rena. HeBecomocts
35 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 HH#Par##H#CoXKeHe CWJI, HAIpaBJICHHBIX 110 OJHOU
' npssMoil. PaBHOAEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  T1uiockocTu. OmpeneneHue  IJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®u3ndecKue SIBICHUSI B Ipupoac: NpuMEPbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

- YBEJIMUCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS ra3a oT o0béMa,
' TEeMIIEePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackams. [THeBMaTHdecKue MAITUHBI
3aBUCHMOCTh  JABJICHHUS JKUJIKOCTH OT  TJTyOWHEI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBAHMS BO3AYIIHONW 000704ku 3emin. OTMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeoMeTrpa WU
KOHCTPYUPOBAHUE  JIOJAKA W ONpEHeNIeHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
58 [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXpPaHEHHsI MEXaHUYECKOH SHEPruu
5.9 [TpakTrueckue pabOTHI:




#H#HPar###Onpeneneare pabOThl CUIIBI  TPEHUS TPHU
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOpPU3OHTAIBHOMI
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
YeJoBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABWXKHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTpPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YacTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3BMEHEHHsI BHYTPEHHEH
' SHEPIUuu: Terionepeaya U CoBepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KommuectBO  TEMJIOTHI ViaenpHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBUCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO JABHUTrarens. TersoBble ABUTaTeNd U 3aIIUTa
OKpYKaroIen cpebl
3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITEl IO OOHApY)KEHUIO JEeMCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#HParfH##0NbpITHl MO0 BBIpAIIMBAaHUIO  KPHUCTAJIOB
MTOBapEHHOM COMM WJIH caxapa.
#H#HPartH##OnBITBL  TIO  HAONIONCHUI0  TEIUIOBOTO
6.17 pacIIMpeHus Ta30B, )KHJIKOCTSH U TBEPIBIX TEI.

###Par###Onpenenenre naBieHUs BO3yXa B OauToHE
HITpUIIA.

HHHParfH##ONBITB, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

#H##PartH##1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTHM Tejla B pe3yJbTare Teruionepeaadyn U padoTh
BHCIIHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIPH
CMEIIMBAHUU XOJIOTHOU U TOpsueH BOJIBI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##H#Onpenenenue yAEJIbHOU TEMII0OEMKOCTH
BEIIECTBA.

Hi#Par#H#lccnenoBanue npoiecca UCapeHusl.
###Par###Onpenenene  OTHOCUTEIBHOM — BJIAXKHOCTH
BO3/yXa.

#HHHPar###0npenenenre yneabHON TEIUIOThl IUIaBICHUS
JIBJA.

®usnueckue SBIECHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznydenre CoJiHIla, 3aMmep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONIb30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IIpoBoaHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
HeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onekrtpuueckass nenb. Cuia Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[TocnenoBarenbHOE W TNapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
. sHepruu B ObITy. KOopoTKkoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMopeicTBUE NOCTOSHHBIX
7.14
MarHuTOB
MaruauTtHoe mone. MaruuTHoe Tmoje 3eMiid U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
' BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




nHaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha pe3uCcTope.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia Ui CHIIBI TOKA IPH MapajuIeIbHOM
coelMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTop.
OmpeneneHne  MOIIHOCTM  DJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJECHCTBHSI ITOCTOSIHHBIX MArHHUTOB.
N3yueHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JEUCTBHS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE  IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
8 Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKa.
1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHHYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBUKCHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IIpU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###CroboaHoe nagenue. OnbiTel ["anumes
Hi#H#Par#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTeIbHOE YCKOPEHHE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#HHHPar###Cuna TpeHHUs: CUJla TPEHUS CKOJIbXEHUS,
813 CWJIa TPCHUS TTOKOSI, TPYTHE BUJIBI TPCHHUSI
8.14 H###ParfH##Cuiia  TSOKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHuYeckasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###Par###PaBHoBecue TBEPAOrO Tena C 3aKperIEHHOMN
847 ocbio BpatieHus. MomeHT cumbl. LleHTp Tsokectu
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
Pabora cumn Tsbkectw, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [loTennmanpHas dSHeprus Teia, MOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMJITH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHBI
###Par##H#Kunernueckas  sHeprua.  Teopema 0
8.5 KUHETHUYECKON SHEPrUn
8.26 H#HPar#H##3aKkoH coxpaHEeHUS] MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4alIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CUJBl HOpPMaJIbHOTO JdaBieHusa. OmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANLHOM ToBepxHOCTH. Ompernenenue padOTHI
CUIIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

TIOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTYIa
9.2 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckue BosIHbl. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 IIpononbHBIE W NONEpeYHbIE BOJHBI. J[nMHA BOJIHBI U

CKOPOCTh €€ pacipocTpaHeHUs. MeXxaHU4YeCKHe BOJHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHEe 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenre 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHW
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHMt rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHbL. M3Mepenne yckopeHus: CBOOOHOTO TaICHUs
Oduznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue yCTpOMCTBA: 9XOJOT, UCIOIH30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE cBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBeTa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
CcBeTa
114 [Ipenomnenne cBera. 3aKkoH TMPEIOMIICHHS CBETa.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
117 I'maz kak omnrtuyeckass cuctema. bINM30pyKoCTh U
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpaJbHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuueckue pabOTHI:
H#i#Par#H#lccnenoBanue 3aBUCHUMOCTH yria
OTpa)KeHMsI CBETOBOTO JIyya OT yIJjia MajJeHusl.
HiHPar#H##l13yuenne  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.
#i#HPar#H##lccnenoBanue 3aBUCHUMOCTH yriaa
MIPEJIOMJIEHUsI CBETOBOrO Jiyya OT yIJla TaJeHus Ha
119 TPaHUIIE «BO3TYX — CTEKIION.
' ###HPar##lonyuenre  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#HH#HPar###Onpenenenne  (QOKYCHOTO PpacCTOSHUSL U
ONITUYECKOM CHIIBI COOMPAFOTIEH JTNH3BI.
HHHPar###ONBITEL IO Pa3NOKEHUIO OEJIoro CBETa B
CIIEKTP.
H#HHPar#H##0ONbITHl IO BOCIPUSATUIO I[BETA IMPEIMETOB
IpU UX HAOJIOICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConlHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjouieHue cBera aroMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO sizipa. M30Tons!
195 PaguoaxktuBHble npespamieHus. Ilepumon momypacmana
' aTOMHBIX SI7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus siaep. McTtouynuku sHeprun
' ConHua u 3B€311
12.9 Snepnas osHepreruka. JlelicTBHE  paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TpEeKOB: U3MEPEHHME HEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIMN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX W3JIy4YEHHW HA OPraHu3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS 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 (PU3NUECKOE SBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
CcOOJIOICHHs TIPaBIJI OE30MaCHOTO TpyAa: HaOMIOJACHUE (PU3MUSCKHUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE pPE3yJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3aadyH,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3Ha4YeHUsl (PU3MYECKON BENMYMHBI; YMEHHUE OINPENENATh Pa3MEepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3OBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONb3YS 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUSI C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3n4ecKoro cojepkKaHus, COPaBOUYHbIE MaTEpUabl, PECYpChl CETH
WuTtepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe gBuKeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIUKCJICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTh KOOPJIWHATBHI TENa OT
BPEMEHH B CIy4ae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepeMelIeHNs, TYyTH, KOOPAWHATHI TPU PABHOMEPHOM TIPSIMOJIMHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOpJIWHATHI TeJla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
S =vg # i+ ay = ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEeMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JBH>KEHUU
CBobonnoe magenue. GopMyIibl, ONUCHIBAIONINE CBOOOAHOE MaJCHUE Tella IO
1.5 BEepPTHKAIH (JBI)KEHUE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

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




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUs YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia Il BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BBIYUCICHUS MOJYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre cBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepXxHocTH 3emiu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
_F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mppocTaTudeckoe 1aBIeHHE BHYTPH KUJIKOCTH.
@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kojie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO Ha phlYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCHMOCTH BBITAIIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIbKEHHSI OT CHJIBI HOPMAJIbHOTO JABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBust paBHOBECHUs pblyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoii. bpoynoBckoe nBmwxenue, quddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TernnoBoe pacmpeHne U CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruomepenaya Kak CIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bune! Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEIIOTHL. Y IenbHAas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIJIOBBIX MpoIeccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
210 UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJAenbHas Temiora
' napoobpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. yI[eJIBHaH TCILJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! paboTs! TemoBbix apuratenei. KI1/1 teruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOW TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, JAaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. [[Ba BUIa dIEKTPUUYECKUX 3apsii0B
B3anMopeiicTBue 3apsyKeHHBIX Tell. 3akoH KynoHa

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

AJIeKTpudecKue 3apsbl. [[pOBOIHUKY U TUAJIEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOEC COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoit nemu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MareuTHoe TmoOJI€ TOCTOSHHOI'O MarHumra. BsamMoJnelcTBHE NOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON nHAYKUU. [Ipasuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pCSI/ICTOpBI, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWiIa ISl CUJIBI JJIEKTPUUECKOTO TOKa MpHU

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakmuyeckue pabomol
#H##HPar###l13MepeHre  ONTUYECKOM CHIIbl coOuparomield JMH3bI; (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300paxKeHusi, KOTJa MpeAMET PAacIoNIoKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPEIOMIIEHUS CTEKIA.
#HPar###llccnenoBanue CBOMCTBA M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHsS] CBETOBOTO Jy4ya OT Yrjla MaJeHHs Ha
TPaHHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode: 3arMmeHus ComHna w JlyHbI, IBeTa TelI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna no paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOrO U MAacCOBOTO YHCEN
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA




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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

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

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

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPUAJIBI UISA YUYUTEJIA
7 KIIACC

1.Pabouas mporpamma.

2 ITporpaMmMbl OCHOBHOTO 00111eTO 00pazoBanus. duzuka. 7 — 9 kiaccel (aBTOPHI:
A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK).

3 PabGouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B

COOTBETCTBUH C BHIOPAHHBIM YU€OHUKOM:

4 Tleprikun A.B. @usuka. 7 kinacc. YueOHUK 7151 00111€00pa30BaTeIbHbBIX



yupexaeHu. M.:

Hpoda. 2011

5. JIykamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o gusuke. 7-9 k1. — M.
IIpocBemenue, 2010 —192c.

8 KJIIACC

1 PabGouas mporpamma. dusnka. 7 — 9kaaccsl: yueOHO-METOUIECKOTO MOCOOHS
/coct. TuxonoBaE.H. — 2-¢ u3., crepeornr. —M.: JIpoda,2013. — 398,(2)

2 IIporpammbl OCHOBHOTO 00111€r0 00pa3zoBaHus. Pusnka. 7 — 9 Kiacchl (aBTOPHI:
A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3 Pabouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4 Tlepbimikun A.B. @usnka. 7 kinacc. Y4eOHUK AJi 00111€00pa30BaTeIbHbIX
yupexaeHui. M.:

Hpoda. 2011

5 Jlykammk B.1. CoopHUK BOIIpoCcoB U 3a/1a4 1o gusuke. 7-9 ki — M.:
ITpoceenienue, 2010 —

192c¢.

6 Kupuk JI.A. ®uzuka — 7 Pa3HOYypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboThI.

—5-e m3panune,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 xnacc. JlabopaTopusie padboTsl. KoHTpoibHBIE

3ananusi. —Caparos:



JInuen, 2014

8 «KoHTponasHOo-u3MepuTenbuble MaTepuaibl. Gusuka. 7 kinacc/Coct. H.W.
3opuH. — 2-e u3j., nepepao.

— M.: BAKO, 2013

9 Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeTonuueckoe mocooue/ A.E. Mapon.-
M.: Jlpoda, 2011.-

123c.:

A.B. [leppimkun ®@uzuka-8xi 2017 M. [Ipoda

11.H.B. ®unonorudy Metoanueckoe mocodue 2015 M. [poda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmaToga, O.P. Illedep Auarnoctuueckue padboThl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopark Bompocos u 3amau
2015 M. Jlpoda

9 KIIACC

1 Pabouas mporpamma. @usnka. 7 — 9xiaccel: yaeOHO-METOIUYECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n., crepeotur. —M.: [Ipoda,2013. — 398,(2)

2 IlporpamMmbl OCHOBHOTO 00111eT0 00pa3zoBanus. Pusnka. 7 — 9 kiaccol (aBTOPHI:
A.B.Ilepbiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3 Pabouas nporpamma no ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. — M.:

BAKO,



2014, B COOTBETCTBUH C BHIOPAHHBIM YU€OHUKOM:

4 Tlepwimkun A.B. ®usnka. 7 kinacc. Y4eOHUK 17151 00111€00pa30BaTeIbHBIX
yupexaennii. M.: JIpoda. 2011

5 Jlykammk B.1. CoopHUK BOIIPOCOB U 3a/1a4 1o ¢usuke. 7-9 ki. — M.:
IIpocsemenne, 2010 —192c.

6 Kupuk JI.A. ®u3nka — 7 Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTpoibHBIE
3aJlaHus. —

Caparos: Jlunei, 2014

8 «KoHTponbsHO-U3MepuTeNbHbie MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
30puH. —

2-e u3n., mepepad. — M.: BAKO, 2013

9 Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe rnmocooue/ A.E. Mapom. -
M.: lpoda, 2011 - 123c.:

10.KoHTpoJIbHBIE U CAMOCTOSITENbHBIE padOThI 10 PU3MKe. 9 Kiacce: K yueOHUKY
A.B.

[leppimikuna, E.M. I'ytHuk «®u3zuka 9 kinace» / O.W. I'pomuesa. — M.:
N3 narenbcTBO

«DK3aMeny», 2014

10.Tectol o ¢usuke. 9 knace: k yueonuky A.B. [lepsikuna, E.M. I'yTHuk

«®Duszuka 9 xknace» / O.M. I'pomiena. — M.: M3parenscTBO «OKk3amen», 2010



HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
7 KITACC

1 bubimoreka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2 BuaeoomnbIThl Ha ypokax. — Pexum goctyna: http://fizika-class.narod.ru
3 Eaunast kosuekus 1upoBbIX 00pa30BaTEIbHBIX PeCypcoB. — Pexum
JOCTyIa:

http://school- collection.edu.ru

4 VnTepecHble MaTEpHAIIbI K YPOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaIJISIIHbIE

nocobus Kk ypokam. — Pexxum foctyna: http://class-fizika.narod.ru

5 llndpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6 DIIeKTpOHHbIE YUYEOHUKHU N0 Ppu3uke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1 bubnuoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

2 BuneoonsIThl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

3 Eaunast koyutekius nu@poBeIX 00pa30oBaTEeIbHBIX pecypcoB. — Pexum



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

4 VnTepecHble MaTEpHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 110 TEMaM;
HarJIsiAHbIC

mocoOus K ypokam. — Pexxum moctyma: http://class-fizika.narod.ru5 [udpossie
oOpa3zoBaTenbHbIE pecypchl. — Pexum noctyna:

http://www.openclass.ru

6 DneKkTpoHHbIE yUeOHUKHU N0 (pusmke. — Pexum nocryna:
http://www.fizika.ru

9 KJIACC

1 BuneoomnbiTel Ha ypokax. — Pesxxum moctyna: http:/fizika-class.narod.ru
2 Enunas koJuiekius u@poBbix 00pa3oBaTeIbHBIX peCypcoB. — Pexum
JOCTyTa:

http://school- collection.edu.ru

3 MHTepecHble MaTepualsl K ypokaM (PU3UKU 10 TeMaM; TECTHI IO TeMaM;
HarJIsiAHbIC

nocodus kK ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4 ITudposrie 00pazoBaTeNbHBIC peCypchl. — Pexxum nocryna:
http://www.openclass.ru

5 DneKTpoHHbIE Y4eOHUKHU 10 Ppu3uke. — Pexxum nocryna:

http://www.fizika.ru

6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHII K1acc.



CereBoe

Opa3zoBarenbHOE coob1IecTBO. http://www.openclass.ru/node/109715

7 Enunas koyuiekius Hu@poBbIX 00pa30BaTebHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepalibHBIN LIEHTP UHDOPMALTMOHHO-00PA30BATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 Untepuet ypok. http://interneturok.ru/ru/school/physics/

10

I"azeta «1 ceHTAOpsA» MaTepuansl o (HU3MKE
http://archive.lseptember.ru/fiz

11

AHuManuu pu3nyecknux 0ObEKTOB.

http://physics.nad.ru/5 I{udpossie 06pazoBaTeabHbIE PeCypChl. — Pexxum
J0CTyma:

http://www.openclass.ru

6 DIeKTpOHHBIC YIeOHHUKH 10 Pusuke. — Pesxxum nocrymna:
http://www.fizika.ru

9 KJIIACC

1 BuneoomnbiTel Ha ypokax. — Pesxxum moctyna: http:/fizika-class.narod.ru
2 Enunas xomekius Mg poBbiXx 00pa3oBaTelbHBIX PecypcoB. — Pexxum
J0CTyma:

http://school- collection.edu.ru



3 UnTepecHble MaTepHalibl K ypokaMm (PU3UKK IO TEMaM; TECTHI 110 TEMaM;
HaTJIsTHBIC

nocooust K ypokam. — Peskum focryma: http://class-fizika.narod.ru

4 Tludpossie 0OpazoBaTenbHbIC pecypchl. — Pexxum pocTyma:
http://www.openclass.ru

5 DnexTpoHHbIe yueOHUKH 10 (pusmke. — Pexum nocryna:
http://www.fizika.ru

6./lucranmmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIHN KI1acc.
CereBoe

Opa3oBarenbHOE coob1ecTBo. http://www.openclass.ru/node/109715

7 Enunas komiekuus 1udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepanbHbIil HEHTP UH()OPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 Unrepuert ypok. http://interneturok.ru/ru/school/physics/

10

I"azera «1 ceHTAOps» MaTepuanbl O PU3NKE
http://archive.lseptember.ru/fiz

11

AHuManuu pu3nyeckux 0ObEKTOB.

http://physics.nad.ru/5 I{udpossie 0OpazoBaTenbHBIC PECYPCHI. — Pexxum

JOCTYyTIA!



http://www.openclass.ru

6 DIIeKTpOHHBbIE Y4eOHUKH 10 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

9 KJIIACC

1 BuneoomnbiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru
2 Enunas kosuieKus mudpoBhIX 00pa30BaTeIbHBIX peCypcoB. — Pexum
JOCTYyTA:

http://school- collection.edu.ru

3 UnTtepecHble MaTepualbl K ypokaM (PU3UKU 1O TeMaM; TECTHI [0 TeMaM;
HaTJISITHbIE

nocodus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4 ITudposbie 00pazoBaTeNbHBIC PECypChl. — Pexxum nocryna:
http://www.openclass.ru

5 DnekTpoHHbIE YI4eOHHUKH 10 Pusuke. — Pexxum nocrymna:
http://www.fizika.ru

6.{uctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHII K1acc.
CereBoe

OpazoBaresibHOE coob1IecTBO. http://www.openclass.ru/node/109715

7 Enunas koyuiekuus 1u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepasibHBIN LEHTP UHDOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB.

http://www.fcior.edu.ru/



9 Untepuet ypok. http://interneturok.ru/ru/school/physics/

10

["azera «1 ceHTsAOpsH» MaTepuanbl Mo PU3MKE
http://archive.lseptember.ru/fiz

11

Anumanun pu3ndeckux 00bEKTOB.

http://physics.nad.ru/5 Iudpossie 00pazoBaTenbHbIE peCypehl. — Pexxum
JoCTymna:

http://www.openclass.ru

6 DneKkTpoHHbIE yUeOHUKHU 1O (pusmke. — Pexum nocryna:
http://www.fizika.ru

9 KJIACC

1 BuneoomnbiTel Ha ypokax. — Pesxxum moctyna: http:/fizika-class.narod.ru
2 Enunas xoyuiekus U poBbiX 00pa3zoBaTebHbIX pecypcoB. — Pexxum
J0CTyma:

http://school- collection.edu.ru

3 UnTepecHble MaTepHalibl K ypoKaMm (PU3UKHU IO TEMaM; TECTHI 110 TEMaM;
HaTJIsTHBIC

nocoOust kK ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

4 ITudpossie 00pazoBaTeNbHBIC peCypchl. — Pexxum nocryna:
http://www.openclass.ru

5 DnexTpoHHbIe yueOHUKHU 10 (pusmke. — Pexum nocryna:



http://www.fizika.ru

6.uctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Ki1acc.
CereBoe

Opa3oBarenbHOE coob1IecTBO. http://www.openclass.ru/node/109715

7 Equnas xosutekius 1mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepanbHbIil HEHTP HH()OPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 UnrepHert ypok. http://interneturok.ru/ru/school/physics/

10

I"azera «1 ceHTsA0ps» MaTepuansl o PU3MKe
http://archive.lseptember.ru/fiz

11

AHumanuu pu3ndeckux 00bEeKTOB.

http://physics.nad.ru/ 12

XKupas ¢pusuka: oOyqaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13

®dusuka.ru. http://www.fizika.ru/

14 NHTEepecHbIe MaTepraibl K YpokaM (PU3UKH IO TeMaM; TECTHI IO TeMaM;
HaTJISITHBIE

nocobus k ypokam. — Pexxum nocryma: http://class-fizika.narod.ru



15 [udposeie oOpazoBaTeabHBIE pecypchl. — Pexxum nocryma:
http://www.openclass.ru

16 DnekTpoHHbIe yueOHUKHU TI0 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

17 Nuctanmuonnas mkoia Ne368 http://moodle.dist-368.ru/ OTKpHITHIN Ki1acc.
CerteBoe

obOpazoBaTenbHOe cool1ecTBo. http://www.openclass.ru/node/109715
18 Equnas xosutekius udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

19 ®enepanbHbIil HEHTP HHOOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

20

WNurepnet ypok. http://interneturok.ru/ru/school/physics/






