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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha ypOBHE OCHOBHOIO 00Iero o00pa3oBaHMUs
COCTaBJICHAa Ha OCHOBE MOJIOKEHU W TpeOOBAaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTelbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOI paboueid mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (opMUPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOyYaroUuXcsi M OpraHu3aluio H3y4YeHUs
Gbu3MKKM Ha JAESITENBHOCTHOM OCHOBE. B mporpamMme mo ¢u3Mke YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0y4eHUs, a TAaKKe
MEXKIIPEIMETHBIC CBS3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O O0IIIETO 00pa30BaHMSI.

[Iporpamma no u3uke ycraHaBIMBAET pacupeiesieHue yaeOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjiaraeT NpUuMEpHYI0 MOCIe0BaTEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEJIbI0 OKa3aHWs METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®duszurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEXaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (puznUecKoit
reorpaduel, BHOCHUT BKJaJ B ©CTECTBEHHOHAy4YHYIO KapTHHY MUDa,
MpEeNOoCTaBisieT HamOoJiee SCHbIE O0pa3ilbl MNPUMEHEHHS HAYyYHOTO METOoja
MO3HAHUSA, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

W3yyenue ¢usuku Ha 0a30BOM ypOBHE TIpeArojaraeT OBJaJeHUE
CIENYIOIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHMS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0KA3aTesIbCTBA JIJISl TOJIyYE€HHS BBIBOJIOB.

[lenn wusyuyeHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
onpeneneHsl B Konnenmuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit  ®Deaepanuu, peaM3yOMMUX
OCHOBHBIE  001Ie00pa30oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pElIEHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickont deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
Heaun nzyyenus Gpusuku:

npuoOpeTeHne HWHTepeca W CTpeMJIeHHS OOydYalomuXcsl K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJI€ TIO3HAHUS U (pOpMHpOBaHHE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
¢bopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUs KakK pe3ylbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu B PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
dbopmupoBaHUE TPEACTaBICHUN O posid (DU3UKKU IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, TOATOTOBKA K
JanpHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3THX Iefied MmporpaMMbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO
oO1ero 0opa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHNEe 3HAHWUH O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHUE YMEHUN OMHUCHIBaTh U OOBSACHATH (PU3NUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PEIICHWS TMPOCTEHIMMX pacu€THBIX 3a7a4 C
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pPa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE SIBJCHUS U BBIOIHAITH OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaluend (HU3UIECKOTO COoNepKaHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHWE H(OPMAITUH;

3HAKOMCTBO €O cepaMu podecCHOHATIbHON e TEILHOCTH, CBI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3UYECKOIN HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETrO

oOpa3zoBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HefleN0), B 8
KJacce — 68 yacoB (2 vaca B HeAeno), B 9 kinacce — 102 yaca (3 yaca B HeJeno).

[Ipennaraemsiii B mporpamMme o ¢Gu3MKe MnepedeHb JabopaTopHbIX padoT U
OTIBITOB HOCHUT PEKOMEHIATEIIbLHBIM XapaKTep, YIUTEIb Je/IacT BIOOp MPOBEICHUS



7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHui, MpejiaraeMbplx B pamKax
OCHOBHOTO TOCYJIJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXAHUME OBYUYEHUASA
7 KIIACC

Paznes 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka O Ipupoze. SBneHus npupoabl. Ousnyeckue sBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenMuMHbL. M3MmepeHue @uanyeckux BeNWYUH. PuUznyeckue
npubopsl. [lorpenHocTs u3mMepeHuit. MexxayHapoaHasi CUCTeMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH HU3Y4YaloT TMPUPO.Y.
EcTecTBEeHHOHAyUHbI METOJ IMO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHHE
Habmogaemoro spieHus. Onucanue GU3NUECKUX SBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM M
U (HPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne LEHbI AJICHUS IKAJIbl H3MEPUTENBHOTO MPUOOpa.
2. H3mepeHue pacCTOSTHUN.
3. H3zmepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJbIX TEJ.
5. M3mepenue temieparypsl HpU NOMOIUM KUAKOCTHOIO TEPMOMETpPA MU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THIOTE3bI: NAJbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJibllle, 4yeM OOoJbIIEe BhICOTA
IIyCKa.

Pa3znes 2. IlepBoHauaibHbIe CBeJCHUS O CTPOCHUH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue dactul BemecTBa. CBA3b CKOPOCTHM JABMKEHUS YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzammoneicTBue yacTuil
BEILIECTBA: NTPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH M TBEPABIX
(KpUCTaIMYecKrx) Tell. B3auMOCBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGnrogenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddysumn.
3. HaGmiomenue ~ siBmeHuid,  OOBSACHAIONMIMXCA ~ NPUTSHKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OneHka JuUaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbITH IO HAOJIIOACHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIKECHHUSL.
Pa3nen 3. /IBuskeHHe U B3aUMOAECTBHE TeJl.
Mexanuueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.
SBneHue uHEpUUU. 3aKOH HMHEPHUHU. B3auMmopeilcTBHe Tel Kak MpUYMHA
W3MEHEHUsSI CKOPOCTH JBHXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00béMa BelecTa.
Cuita Kak XapakTepucThKa B3auMozencTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HalPaBJIEHHBIX MO OJHOW mpsiMol. PaBHoxeicTByromas cui. Cuina TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnrogeHue MexaHUUECKOTO JABUXKECHHUS Tela.
2. W3mepeHue CKOPOCTH MPSMOIMHEHHOTO JIBUYKEHUS.
3. HaOmionenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHeHUs: CKOPOCTHU MPU B3aMMOJICHCTBUH TEII.
5. CpaBHEHHE Macc 10 B3aUMOJACHCTBUIO TEI.
6. Crno)kxeHue CuJl, HalPaBJIEHHBIX 110 OJJHON PSMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIAPUKA B XKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM TJIOCKOCTH.

3. OmnpexaeneHue MWIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTsbKeHus (nedopmarun)
NPYKUHBI OT MPUIIOKEHHOUN CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.



JHaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEIUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0Bb&Mma, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MallliHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napagokc. Cooluaromuecs: cocybl. [ uapaBiniecKue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuumHBI CyIIeCTBOBaHUS
BO3yImHONW o0o0snouku 3emiu. OmbiT Toppuueru. M3mepenue armochepHoro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHust aTMOC(HEPHOTro J1aBJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [LnaBanue ten. Bo3myxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckun mpecc.

[IposiBienue neicTBUst aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TE€Ja ¥ IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IUIaBaHUs TeJN: MJABAHUE WJIU MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BHITAJIKUBAKOIIEH CWIbL, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPY’KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHBAOIIECH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHJIKOCTH, OT OO0OBEéMa TOTpYyKEHHON B
YKAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomMerpa WIM  KOHCTPYMPOBAaHHUE JIOAKH W
OIpPEAECIICHUE €€ TPY30II0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb. IIpaBuio

paBHOBecHsi pblyara. [IlpuMeHeHue mpaBuUiia paBHOBECHUA pbluara K OJIOKY.
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«3omotoe mpaBwio» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprusi. KuHeTmueckass W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpaleHre 0OHOTO BU/IA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUuM B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenrie pabOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JBHIXKEHUM TeJia

10 TOPU3OHTAIBHON IOBEPXHOCTH.

2. HccnenoBaHue yclIOBUU PaBHOBECHS pblyara.

3. HM3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUU.

8 KIIACC

Pasnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKyJd. ONBITEI, NOATBEPKAAOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUU.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYJSIPHO-KUHETUYECKON TEOPUH.
CMaunBaHMe U KanWUIIpHBIE siBIeHUS. TermioBoe paciimpeHue 1 cxaTue.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHUS
yactull. BHyTpeHHsii sHeprus. CnocoObl H3MEHEHMs BHYTPEHHEH DSHEpIUu:
Terronepeaaya 17§ COBEpUIEHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonudecTBo TemioTsl. YaenbHas TEMJIOEMKOCTh BelIeCTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TermsioBoro Oananca. IlnaBinenue u
OTBEPJICBAHUE KPUCTAJUIMYECKUX BELIECTB. YJIE€JIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(epHOro
JABJICHUSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEMJI0Ta CTOPAHUs.

[TpuHiunel pabotel TemnoBeix aurarened KIIJ[ temnoBoro asurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPALLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HaGnroaenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HaOGmronenue sBieHU cMauMBaHKS M KalMILIAPHBIX SBJICHUM.
HabGmroieHre TemioBoro pacimpeHus Teil.

M3meHenne naBieHuUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WIU
OXJIAXKCHUH.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Buasl Termonepenayu.

OxJakJieHue Ipyu COBEPUICHUHU paOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabaroneHne kurenus.

Habmronenne nmocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Moaenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OneIThl O HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUs BO3lyXa B OaJIOHE HITIPUIIA.

OnbITEl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEHM OSHEpPruud Tejla B Ppe3ysibTaTe
TerIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanrie sBIEHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METAITTUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBLHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TENIOTHI MIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BETMYMHBI 3apsII0B U PACCTOSHUS MEXY TEJIaMH).

Onekrpudeckoe mnojsie. Hanpsoxk€HHOCTH siekTpudeckoro noiist. IlpuHnmn
CYINEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenune aroma. IIpOBOJHMKM W JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpSKEHHE.
ConpoTHuBIECHUE MPOBOJHMKA. Y AEIBHOE COMPOTHBIICHHE BelIecTBAa. 3akoH Oma
o ydactka nenu. llocnenoBarenbHoe W mapajuielbHOE  COCIMHEHHE
MPOBOIHUKOB.

PaGota u MomHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyms—Jlenna.
DNEeKTPUYECKUE EMU U MOTPeOUTENn dIEKTpUUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumojeiicTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosne. MarHuTHoe 1oje 3eMJIM U €ro 3HaueHue JJis )KU3HU Ha 3emuie.
OneiT  Opcrena. MaruuTHoe T1oJie  JJIeKTpudyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. MCmoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOM MHAYKUMU. [IpaBumno JleHua.
DneKTporeHepaTop. CriocoOb1 MOJTYYEHHUS AIEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPSI0B.
[IpOBOJHUKH U TUSJIEKTPUKH.
MonenupoBaHHU€e CUIIOBBIX JIMHUAN 3JIEKTPUUYECKOTO TOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KHUJKOCTH.
. ['a30BbIi pasps.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. I3Mepenne 3J1eKTpUIeCKOro HapsKeHUs BOJTBTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHHUIA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MTOJIEA MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEN MTOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUSA 3JICKTPOMAarHUTHOW UHTYKIIHH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JEKTpU3AlMM Tl MHIAYKUUEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanve MAEMCTBUSL 3JIEKTPUYECKOTO TMOJS Ha MPOBOJHHMKU U
JUDJIEKTPHKHY.

COopka u poBepka padOoThl JIEKTPUUECKOH 1ETH MOCTOSHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepeHne U peryiaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3UcTop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnsITsI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBIIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOWAAN IOMNEPEYHOrO
CEYEeHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NPU TOCIEI0BATEIBHOM
COEIMHEHMH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Mg CWIbI TOKa IPU MNApaJUIEIbHOM COEIWHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEN.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHMTHOrO IOJISI  TNOCTOSIHHBIX ~ MAarHUTOB TP MX
00BbEIMHEHNH U PA3ICICHHH.

HccnenoBanue 1elCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl  B3aWMOJICUCTBUS
KaTyIIKM C TOKOM KM MarHuTa OT CHJIbI TOKa W HAIlpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue neiCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl SJEKTPOBUTATEIIS.

20. U3mepenne KII/] anekTpoaBurareibHOM yCTaHOBKH.

21. OnBITBIL IO HUCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pasznes 8. Mexanuveckue siBJa1eHUsI.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBr>keHue. HepaBHoMmepHoe npsiMonHENHOE JBHKeHUE. CpelHsisi 1 MTHOBEHHAas
CKOpPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHHU.

VYckopenue. PaBHOyckopeHHOE MpsiMONIMHEHOe aBmxkeHue. (CBoOoaHoOe
najgenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpyXHOCTH. llepuon u yvacrora obOparieHus.
JInnerHas u yriioBasi CKOpoCTH. LIeHTpOCTpeMUTEIIbHOE YCKOPEHUE.

[IepBbiii 3ak0H HbroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIUII CyIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJbXKEHUS, CHIIa
TPEHUS MOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOHOTO
najgeHus. JBwxkenue mianer Bokpyr Cosnna. IlepBas kocmMuueckass CKOPOCTb.
HesecoMocTh 1 eperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpPaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruu U padoThl. [loTeHIMaNbHAs PHEPTUS Tela, MOIHATOTO Hajl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManbHas SJHEPrus CKATOU NpyKUHbL. KnHeTtnueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHEHUS MEXAaHWYECKOU
SHEPIuMu.

Hemoncmpauuu.

1. HaGnroneHue MexaHWMUeCKOro JBMXKEHUS Tela OTHOCUTEIHHO Pa3HBIX Te

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

CpaBHeHUEe TyT€l W TPAeKTOpUW ABUKEHHS OJHOTO W TOrO K€ Tena
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

Habmoienue MexaHu4eckux siBJICHUH, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUU
OTHOCUTEIBLHO KaOMHEeTa PU3HKHU.

3aBUCHUMOCTh YCKOPEHUS TeJa OT MACChl T€la W JCUCTBYIOIIEH HA HETO
CHJIBL.

HalGnronenue paBeHCcTBA CUIT TPU B3aUMOICHCTBUH TEIL.

M3meHeHnue Beca Tesna Ipu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIryabca Mpy B3auMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmtoienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHne MEXaHUYECKON PHEPTUU PU CBOOOAHOM IaIEHUHU.
CoxpaHeHrEe MEXaHUUECKOW SHEPTUU TIPU JIBUKECHUU TeJIa MO I€MCTBUEM
MIPYKUHBL.

Jlabopamopuwie pabomul u onvimaol.

1.

KoncTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEUIIEr0 paBHOMEPHOTO
JBMDKCHUS IApUKA WA TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKECHHS
IapyKa 1o HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHue YCKOpEHHsI Tela IMPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodpduimeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKECHUU Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Ompenenienne  pabOThl  CHJIBI  yIIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3ydueHue 3aK0Ha COXPAaHEHUSI SHEPTHUU.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TEPUOT,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKuid U NMpyKUHHbIA MasTHUKU. [IpeBpamenue
DHEPTUU MIPHU KOJIeOATEITHHOM JIBIXKCHHH.

3aTyxaromue KOJIeOaHus. BrinyxneHnbie KOJIeOaHus. Pe3onanc.
Mexanuueckue BojHbI. (CBoOWCTBa MeXaHWYeCKMX BOJIH. [lpoposibHble U
nonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpocTpaHEHUs.
MexaHn4uecKre BOJHBI B TBEPJIOM TeEJE€, CEHCMUYECKUE BOJHBI.

3Byk. I'pomMKkocTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenwe koyieOaHWi Te IMOJ IAEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
Pacnpoctpanenuie npo0ibHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKHI pe30HaHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHre YacTOTBl M TEpUoJa KOJICOAaHMM MaTEeMaTHYe€CKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJIa KOJIeOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepHOJia KOJIEOAHHM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpUOA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpUO/a KOJEOAHHI rpy3a, MOABEIHICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TNepuojaa  KoJieOaHUit
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaIeHUS.

Pa3znes 10. D1eKTpOMArHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIe.  ODJEKTPOMAarHUTHbIE  BOJHBL.  CBONCTBa
AJEeKTpOMarHuTHBIX BOJH. Illkama smekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHMe
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3HU.
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OnekTpoMaruuTHasi npupoga cera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

TenedoHa.

Pa3zgen 11. CBeroBblIe siBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — cBeta.  [IpsamonunerniHoe
pacnpoctpanenue cBera. 3atMenust ConHua u JIynel. Otpaxenue ceta. [Lockoe
3epKasio. 3aKOH OTPaKEHMsI CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomieHUs cBera. llolHoe BHyTpeHHEe
oTpaxkeHue cBeTa. Vcrmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom myweit B 1numH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKONIa M Tejeckona. ['ma3 kak onrTuhueckas cucteMa. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HbloToHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonnyyenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpesnomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ ny4yer B pacCeUBAIOIIECH JIMH3E.

[Tony4yenune n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun aevicTBus dhoToanmapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Pa3noxenue 6eoro cBera B CIEKTP.

12. [lomy4yenue 6e0oro cBeTa NpM CI0KEHUHU CBETA Pa3HBIX L[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpa)KE€HUs CBETOBOrO Jiydya OT yrJjia
nafeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS PEAMETA B TIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yria MPEJOMIIEHUS] CBETOBOIO Jy4a OT yria
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHue M300paKEHHM C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenre HOKyCHOTO PACCTOSHUS M ONTUYECKON CHIIBI cOOMparoten
JIVH3BI.

6. ONBITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmNBITBI IO BOCHPUSTHIO I[BETA MPEAMETOB MPHU UX HAOIIOJACHUU uepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€E SIBJIEHHS.

OmneiTel Pe3epdopna u mianerapHas mojaenb atoma. Monens atoma bopa.
Hcnyckanue u nornioueHre cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anlb(ha, OeTa- U ramma-usnydeHus. CTpoeHHe aTOMHOIO
anpa. HyxioHHas wmoaens aromHoro sgpa. HM3orombsl.  PaguoakTuBHBIE
npepaienus. [lepron nonaypacmnana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOTO YHCEIL
DHeprusi CBsA3U aTOMHBIX sjiep. CBsA3b Macchl U dHepruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPaAMOAKTUBHBIX W3JyYEHUW Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CrnekTpbl U3TyYEHHUs U TIOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznyueHust IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CIutONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE SHEPTUM YACTUIIBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTH TIPEAHA3HAYEH JJI CUCTEMATH3aIluU
u  0000IIeHUsT TMPEIMETHOrO  COAEpKaHUS M ONbITa  JEATEJIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYCHUHU BCEro Kypca (PU3MKH, a Takke JJIsl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY 1O (u3uke g 0O0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeIMeT.

[Ipy U3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SBIICHUM TIPUPOABl M TEXHUKH, OBJAJICHUE YMEHUSIMH OOBACHATH (Pu3nMyeckue
ABJICHUS, TPUMEHSA IIOJIyYEHHbIC 3HAHMWSA, pelarh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBHO AECATEIBHOCTHBIA XapaKTep JaHHOTO pa3lielia pean3yeTcs
32 cu€T TOro, 4YTo OOydYarouMecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTes:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
dbu3nYecKue SBJICHUS B OKPY KAlOIel MPUPOIEC U OBCEHEBHOM KU3HU,
WCIIOJIb30BaTh HAYUHbIC METO/bI UCCIEOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCIIE I MPOBEPKU THIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHbIE OCHOBBI HambOOJEe BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrUuM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPTUH.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa30BaHMs HANPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbraTe udydyeHus Gpu3nKu Ha ypoOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHUs

y oOyuaronierocst 6yayT copMupoOBaHbl CIEAYIOIINE JUYHOCTHBIE PE3YIbTAThI B
YJacTH:

1) maTpMoTH4YECKOr0 BOCTIMTAHUSA:

— IPOSIBIICHUE WHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
(bu3MYeCcKO HAYKH;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
M OTUYECKHX MNpoOJieM, CBA3aHHBIX C MPAaKTUYECKUM MPUMEHEHUEM
JTOCTKEHUM (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
Y4YEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCTB (PU3MUECKOW HayKd: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NIO3HAHMSA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOIMH, BaXKHEWIEH COCTABJISIOLICH
KYJBbTYPBHI,

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpEca K MCCIIEeI0BaTENbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe3omacHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaXKHOCTH NpaBHJI O€30MacHOrO0 MOBEACHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX YCIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa y APyroro 4yeioBeKa;

6) TPy10BOIr0 BOCIMTAHUS:

— AKTUBHOE y4YacTH€ B PEHICHHHM MPAKTHUUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3alUd, TIoOpoja, Kpas) TEXHOJOTMYEeCKOH U



COIMAJIbHOW HAIpaBiICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe U (DUINIECKUX
3HAHUU;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHUIO MPOdeCcCHil, CBA3aHHBIX C PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIUS HAa NMPUMEHEHHE (PU3MYECKUX 3HAHUU IS penieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, TJIaHUPOBAHMS TOCTYIKOB W OLEHKH HUX
BO3MOKHBIX MOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEJIbI;

e — OCO3HAHHWE TJIOOAIBHOTO XapaKTepa SKOJOTUUECKHX MPOOJieM M MyTeH uX
pelieHus;

e 8) ajanTanyu K M3MEHSIONIUMCS YCJIOBHUSIM COIHAJBLHOI M NPHUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBITIOJIHEHUH WCCIECIOBAHUNA U
MPOEKTOB (DU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHUX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIETEHTHOCTH YEpe3 MPaAKTUUYECKYIO
NEeATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UYECKUX OOBCKTAX W SIBICHUSIX;

e — OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JIaCTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (U3HUUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIICHKa CBOUX JCUCTBUH C y4E€TOM BIHSHHUS Ha OKPYXKAIOIIYIO CpEay,
BO3MOYKHBIX II00ATBHBIX TTOCIICICTBUM.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBOeHUs TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOIO
o011ero oopa3zoBanust y oOy4aroierocsi OyayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCAIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIC  y4eOHBIE  JICHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUSI.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUSA

ba3oBnle JJornueckue 1eiicTBUA:



BBISIBIISAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIUU, OCHOBAHUS JIJIS
000011IeHUs U CPABHEHUS;

BBISIBIISAT 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YUYCHUH (DUINUECKUX
SIBIICHUHA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINMYHH;

CaMOCTOSITENIbHO BBIOMpaTh CMOco0 pelieHus ydeOHoll (usnyeckomn
3amaun (CpaBHEHHME HECKOJIBKHUX BApUAHTOB pEIEHUs, BHIOOp Hambosee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIPHO BBIJICIICHHBIX KPUTEPHCB).

Bba3oBnie ucciienoBarejbCKue 1eHCTBUA:

UCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKU HHCTPYMEHT TTO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIASAOBaHUE (PU3UUECKOTO
SIBIICHUSI,

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh  BO3MOXXHOE JalIbHEWINIee pa3BHUTHE  (DUINICCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnpopmanueii:

OPUMEHSATh PA3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
otOope MHGpOpPMAIMK WM AaHHBIX C YYETOM MPEJIOKEHHOM y4eOHOH
bu3nYeCKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHbIX BUJOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (opMy MpeAcTaBICHUS
uHpoOpMalMM W WUIIOCTPUPOBATH pEIIAEMbIE 3aJayd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS:

B XOJ€ OOCYXIEHUsi y4yeOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)TaeMON TEMBI U
BBICKA3bIBaTh WJEU, HAIlCJICHHBIE HA pEIICHUE 33Jaud U TOIAEpKaHHe
OJ1aro’KeIaTeIbHOCTH OOIICHUS;



COTIOCTaBIIATh CBOM CYXJEHUS C CYXXIEHUSMH JPYyTUX YYaCTHUKOB
nauanora, OOHapyXUBATh Pa3IMYUE U CXOACTBO IMO3HIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
MyOJIMYHO MPENICTABIATh PE3yJIbTAThl BBIIOJHEHHOTO (PU3HYECKOTO OMbITa
(9KCIIepUMEHTa, UCCIIE0BaHUs, MPOEKTA);

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHJUBUyaIbHOW pal0OThl TpPU PEIICHUWH KOHKPETHOM (u3nyeckomn
poOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATH JCUCTBUS
no e€ JOCTHKEHHUIO: pachpeaesisiTh pPOJid, OOCYXKJIaTh MNPOLECChl U
pe3yJbTaThl COBMECTHOM paboOThI, 0000IIIaTh MHCHHS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTASI KAY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMPABICHUIO W KOOPAWHUPYS CBOU JCHCTBUS C JAPYTUMHU
YWICHAMH KOMaH/IbI;

OIICHMBATh KAa4ECTBO CBOETrO BKJAJa B OOIIUN MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO COPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIC YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIOMNX
TUTSL perieHust (GU3NIECKUX 3HAHUMT;

OPUEHTHUPOBATHCA B  PA3NUYHBIX TOJXOJAX TMPUHATHS  pEUICHUMN
(MHIMBUAyaJIbHOE, TPHUHSATHE PEIICHUS B TPYINE, NPUHITHE PEIICHHIM
rpynmnoi);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT (PU3NIECKON 3a/1a4l WIH
IJIaHa MCCIEJ0OBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOHOCTEH, apryMEeHTUPOBATH MIpejiaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JlaBaTh AJICKBAaTHYIO OIICHKY CUTYallMH U MPEJIarath miaH €€ N3MEHEHUS;
OOBACHATH TPUYMHBI  JOCTIDKCHHS  (HEAOCTWIKEHHUS) pe3yJIbTaToB
NeSTeIbHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM YHCIIE€ B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, HM3MEHUBIIUXCS CHUTYyallui, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSM;

CTaBUTH ce0d Ha MECTO JIPYroro 4YesloBeKa B XOJE CHopa WU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroTo;



MPU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUur (PU3NYECKUX 3a/1a4 UITU
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAOUIUXCSl YMEHHUIA:

UCIIOJB30BaTh  MOHATUS:  (U3UYECKHME UM XUMHUYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPAECKTOpHUs, PaBHOAECUCTBYIOIIAS
cuia, nedopmarus (ynpyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEIOBOE JBIKEHHUE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBUKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLUs,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIVIEHHOW OCHIO
BpallieHus, Tepenaya AaBiICHUS TBEPABIMU TEJIaMH, XUAKOCTSIMHU U
razamm, arMocdepHOoe JaBlieHHWEe, IUIaBaHWE TeJl, MpeBpalIeHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHUM B
OKpY’)KaloleM MHpe, B TOM 4HClIe (PU3NYECKUe SIBICHHUS B TPHUPOJIE:
NpUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
npupojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOro JaBJICHUS Ha >KMBOM OpraHU3M, IUIABAHHE PbIO, pblYaru B
TeJe 4eJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/l1ayy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SBJICHHM;
OTHMCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UYECKUE SBICHUS, UCIIONB3YS
dbu3nyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIUIHOCTh, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXAHHU3MOB,
KMHETUYEeCKasi M TOTEHIMalbHAs SHEPrusi), MPU OMUCAHUU MPABUIHHO
TpakToBaTh  (U3UYECKUN  CMBICI  HUCIOJB3YEMbIX  BEJIUYUH, HX
0003HaUCHUA W EAUHMIIBI (U3MYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BETUYMHY C JPYTMMH BEIUYMHAMH,
CTPOUTH TPaPUKHU U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI TIpaBUjIa CJIOKEHUS CWII (BIOJb OJHOM TpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUJIO paBHOBEcHs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHHUsS MEXAHUYECKOU
SHEpPruM, NpH OSTOM [JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3allMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (pU3MUECKUE SBICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluMd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIMYECKHUX
SIBJIICHUM, (PU3NIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallU3a
YCIIOBHUS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE U PEIICHUs 3a/1a4, OIICHUBATh PEATHMCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MNP MOMOILU
(bU3MYECKUX METOJIOB, B ONTUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanojoxkenue  (Tumoresy),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOJWTh OIMUOKHM B XOJE OIBITA, JEJaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
bu3nYeCcKux CBOIICTB TEJI: dbopmyIMpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHNs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMs,
3aMUChIBATh XOJ OIbITa U OPMYJIHPOBATH BHIBOIBL;

BBITIOJIHATD MNPSIMbIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MACChI TEIa,
00b€Ma, CHJIBI W TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YyUETOM
3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHIA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
JIPYrol € HCMOJb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABWKYLIETOCS Tela OT BPEMEHM [BHXKCHUS TENA, CHUJIBI
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEN, CHIIBI
YOPYrOCTA OT YUIMHEHUS NPYKUHBI, BBHITAJIKUBAIOMIEH CHUIIBI OT 00BbEMA
NOTPYKEHHOM YaCTU TeJa M OT IUIOTHOCTU XKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT NIyOUHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara u OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUSA, coOUpaThb YCTaHOBKY U
BBIMOJHATh WM3MEPEHUs, Cielysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pPe3yiIbTaTaM
WCCIICJIOBAHMS,;

IPOBOJUTh KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOrO Tena, Cuja TPEHHUS CKOJIBXKECHMUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JICHCTBYyIOIIas Ha
NOTPYXKEHHOE B KHUAKOCTh TeNOo, KOI(PPHUIMEHT MOJe3HOTro JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY HU
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJTMYHHBI;

co0Jr0/1aTh MpaBUiia TEXHUKHU 0€30MACHOCTH MPHU padoTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHUUIBI JAEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPUHIUNBI JACWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETp), UCIOIb3Ysl 3HAHUS
0 CBOICTBax (M3UYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh WHGOPMALMIO O  MPUMEpax)
IPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO TOBECHHSI B OKPY>KaIoIIeH cpee;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM U TyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uHPOpPMAINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
auTepaTypy  (pu3MUecKoro coiepiaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeodpazoBanust THGOPMALIUKU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—-3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COJECPKAHUSI, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3yjbTaTaxX MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, MNpPU H3TOM TPaMOTHO HCIIOJIb30BAThH
U3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBIMOJHEHUU YUYEOHBIX IMPOEKTOB M MCCIECIOBAHUN paclpelesTh
00s13aHHOCTH B TPYIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/ayami,
CJICIWUTHh 34 BBIIOJHCHUEM IUJIaHA JCHUCTBUM, aJI€KBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JICATENBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe Tea, HACHIIIEHHBIH W HEHACBIINICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JIBUTaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
paznuyarh SBJICHUS (TEIJIOBOE pacUIMpPEHUE W CKaTue, Teriolnepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJI€HUE, KpUCTaUIM3anusi (OTBEpJ/IeBaHUE), KUIICHHE,
Terionepeaaya (TemIonpoBOAHOCT, KOHBEKIIUS, U3ITy4YCHHE),
BJIEKTpU3als TeJl, B3aUMOACHCTBUE 3aps0B, ACUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl Ha TIPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAST UHIYKIIUS)
[0 OIHKCAHUI0 HMX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpYyXXalollleM MHUpEe, B TOM uuclie (Pu3nueckue SIBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE M KaNWUISIPHBIE SIBIICHHST B MPHUPOJE,
KpUCTAJUIBI B mpupoxae, uznydeHue CoJiHIIa, 3aMEpP3aHUE BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, IJICKTPUIECKUE
ABJICHUsI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MotOCOB, pOJb MAarHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBONCTBa (IpPHU3HAKH) (PU3NUYECKUX
SIBJICHUI;

OTUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (U3UUYECKUE SIBJICHUS, UCTIOIB3YS
¢dbu3uyecKkre BEeJIUUMHBI (TeMIepaTrypa, BHYTPEHHSISI SHEPIUsi, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIECTBA, YJAElbHAs TEIJIOTa



IUIaBJICHUS, yJelbHAs TEIUIoTa MNapooOpa3oBaHUs, ylelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOAI(PPHUIIMEHT TOJNIE3HOTO JIEUCTBHUS TEIJIOBOMN
MallliHbl, OTHOCUTEIbHASl BIIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, CONMPOTUBIIECHHUE IPOBOAHUKA,
yIeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOT0 TOKa), TMpU ONHWCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYeCcKuil CMBICT MCIOJIb3yeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MYECKX BEIWYUH, HaXOIuTh (OPMYJIbI, CBS3bIBAIOIIUE JaHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3WYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETHUYECKON TEopuu
CTPOCHUS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU ToJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMa 111 yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEpPruM, MNpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

00BICHATh (PUBUYECKHE TPOIIECChl M CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH
MPUYUHHOCIICCTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHHE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (HM3UYECKUX SBICHUH,
($U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peumaTs pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBHUSl 33/laud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHs] 3ajJadyd, BBIOUpPATh 3aKOHBI W (POPMYIIHI,
HEoOXoaAuMble JUIsl €€ peuieHus, NPOBOJUTh PACUETHl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HAaUeHUEe (PU3NUECKO BETUYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(bU3NMYEeCKUX METOJIOB, UCIOJB3Ysl OMHCAHUE WCCIEIOBAHUSA, BBIACIAThH
MPOBEPSEMOE  MPEIINOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUS UCCIEN0BAHUS, 1€JIaTh BHIBOIBL;

NPOBOAUTL OMNBITHI 1O HAOMIOJEHUIO (U3WYECKUX SIBJICHUUA WU
bu3HYecKuX CBOMCTB Tel (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHMUSI
BO3/lyXa OT €ro o0bEMa, TeMIEpaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETAa H3Iy4aromieil (MOrJIonaroleil)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TeMIEpaTyphbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3apsA/IOB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3allisl MAarHUTHBIX II0JI€Ml TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO TOJISI Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBa 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUPOBATH
poBepsEeMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHusl, OMKUCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATh  NOpPSIMbIE  W3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJI&JKHOCTU BO3/JyXa, CHJIbI TOKA, HAIPSKEHUS C UCIOJIb30BaHUEM
aHaAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;
POBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TNPSAMBIX HM3MEPEHUN  (3aBUCHUMOCTD
CONPOTHUBIICHUSI IPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOTO
CEYEHUS U YACIBbHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCJIEIOBAHNE TOCJIEAOBATENIBHOIO W  IAPAJUIEIBHOTO  COEAUHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHHE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CIEAys NPENJIOKEHHOMY IUIaHy, (pUKCHpoBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMULl M TIpauKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE HW3MEPECHUs] (PU3NUECKHX BEIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
AKCINEPUMEHTAIIbHYIO YCTAaHOBKY, CJENysl MPEIJ0KEHHON WUHCTPYKLHH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBI;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
00opyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONUCaHud (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPIUH, SJIEKTPOOCBETUTEIIbHBIE
puOOPHI, HArpPEeBATEIIbHBIC IEKTPONPUOOPHI (MPUMEPHI), ITEKTPUIECCKUE
PEIOXPAHUTEIH, HINEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBJIEHUNM U HEOOXOIHUMBbIE
(duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



1ernen ¢ mociueoBaTeNIbHbIM U TapaiyIeIbHBIM COSMHEHUEM DJIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAYEHUS JIEMEHTOB DJICKTPUUECKUX IIeTICH;
OPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HWHQOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3MYECKUX 3HAHWA B TTOBCEIHEBHOMN
KU3HH JJIs oOecTiedeHns] 0€30MacHOCTH MPU OOpaIieHuu ¢ pudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KAIOIIEH Ccpejie;

OCYIIECTBIATh TMOUCK HWHPOpMauK  (HU3UIECKOTO COACPKAHUSI B
WuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH © TyTEM CpaBHCHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HMHGPOPMAIHIO, KOTOpas
SIBIIIETCS IPOTUBOPEUNBON MJITM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIB30BATh MPHU BBITIOJTHEHUH y4E€OHBIX 3aJ]aHUN HAyYHO-MOMYJISPHYIO
JUTEPATYpPy (PU3HUECKOTO COJACpKaHHUS, CIPABOYHBIC MaTepHaIbI,
pecypchl cetu MIHTEepHET, BIaieTh MpuéMaMHu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIC NMUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000mass wHPOpMANMI0 W3 HECKOIbKMX HCTOYHUKOB (PU3HUECKOTO
colepXaHus, B TOM 4YHCIE MYyOJUYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW WJIM WCCIICIOBATEIBCKON JESITEIBHOCTH, TIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHUHHBIM ammapar Kypca (U3HKH,
COTPOBOXKIAaTh BBICTYIUICHHUE MPE3CHTAIUEH;

NPU  BBITIOJHEHWH YYEOHBIX TIPOEKTOB M HCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 3a/1a4aMHM, CJCANTH 3a BHITIOJHECHUEM ILIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NeSATEeILHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIN:

UCIIOJB30BaTh TMOHSATHUSA: CUCTEMa OTCu€Ta, MaTepualibHasi TOYKa,
TPaeKTOpUs, OTHOCUTEILHOCTh MEXAHWYECKOTO MABIKCHHS, Jehopmarius
(ympyrasi, mjaacThuyeckas), TpPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsI U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPhI UCITYCKAHUSI W TOIJIOLIEHUs, alb(da, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAsi SHEPTeTHKA;



pasnuyath SABJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHME IO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBUJKEHUE, KOJIeOaTeIbHOE ABMXKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAXKEHUE
3BYyKa, MPSAMOJIMHENHOE paclIpOCTPAHEHHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3IokKEeHHE OEJI0ro CBeTa B
CHEKTp M CJOXKEHHE CHEKTpaJbHBIX IIBETOB, [JHUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JTy4EHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyKarolieM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJE:
IPWIKUBBI U OTJIMBBI, JBUKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITUE 3BYKOB IKHUBOTHBIMH,
3€eMIIETPSICEHHE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO0, LBETa Tell,
ONTHUYECKUE SIBJICHUS B NPUPOZE, OMOJOTHYECKOE AEHCTBHE BHJIMMOTO,
yIbTpadUOIECTOBOTO U PEHTICHOBCKOTO M3IyYeHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMHUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITy4EHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAJAMOAKTUBHBIX W3IYYEHUNA Ha
OpraHu3M 4YEJIOBEKAa), IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UUYECKUX
SIBJICHUI;

ONKCHIBaTh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONb3YS
¢usznyeckue BEeNWYMHBI (CpEeOHSssT U MTHOBEHHAas CKOPOCTh Tela NpHU
HEPaBHOMEPHOM JIBMOKEHUHM, YCKOPEHHE, NEPEMEIICHHUE, NyTh, YIioBas
CKOpPOCTb, CHJIa TPEHHUSA, CHJIa YIOPYTOCTH, CHJIa TSHDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJIeHUs, BEC TeJa, HUMIIYJbC Tela, HMMIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUANbHAs HHEpPrus Tena,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS JSHEPIUs CHKATON
NPYKUHBI, KHUHETUYECKash DSHEpPrus, IIOJHAs MEXaHW4yecKasi DSHeprus,
NEPUOJI U YacToTa KoJeOaHUM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (M3UYECKUN CMBICI HCIOJIb3YEMbIX BEIIUYHH,
0003HaUeHUA W EAUHUIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYHUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHIUO CYNEPIO3UIMH CWJI, NPUHLUII OTHOCHUTENbHOCTH ['anmnes,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MacCOBOTO YHCEN
IOpU SIIEPHBIX pEakUusax, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (U3MYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalul NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB C Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBJICHUMH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pematbh pacu€THble 3adaud (ONHMparoIIMecs Ha CcuUcTeMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (pU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUSA 3aJlayd 3allMChIBAaTh KpaTKOe
YCIIOBHE, BBISIBIISATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsI PELIEHUS], IPOBOJUThH PAaCUETHI U
OLICHUBATh  PEAIUCTUYHOCTh MOJYYEHHOTO 3HAYeHHUS (PU3NYECKOU
BEJIMYMHBI,

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MNP MOMOILU
(U3MYECKUX METOOB, HCIOJb3Yysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
IPOBEPAEMOE IPEAINOJIOKEHNE, OLCHUBAaTh MPABWIBHOCTH NOPsJIKa
IPOBEICHHUS  UCCJIENOBAHMS, JEJaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
(bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpAHEHHUs SHEPruM, 3aBUCUMOCTb MepHoAa KOJeOAHWW MpPYKUHHOTO
MasiTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJIBIX KOJeOaHUM, MPSIMOJIMHEHOE PACTIPOCTPAaHEHUE CBETA,
pasyiokeHue Oenoro cCBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JAUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB H3ITYUYECHHUS):
CaMOCTOSITEIbHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o00OpyOBaHUs, ONHCHIBATH XOJ  ONBITA U  €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onperenss
cpelHee 3HayeHHe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEeHUs
(M3MEpUTENILHOTO TPUOOpPa);

IPOBOJIUTH HCCIIEOBAHWE 3aBUCHUMOCTEH (PU3MUYECKMX BEIUYHH C
UCIOJIb30BaHUEM NPAMBIX HU3MEPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU



Ipy PaBHOYCKOPEHHOM JIBIDKEHMM O€3 HadaJbHOM CKOpPOCTH, Mepuoia
KOJIeOaHMI MaTeMaTHYeCKOT0 MAasTHHKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHUS CBETa OT yIJia MaJIeHUs W YIJia MPeJOMIICHHUS OT yria
NaJieHns): TIUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3nUecKux BETUYHH B BUJEC TaONHIl U TpaduKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam MCCIIEI0BaHMUS;

MPOBOJUTH KOCBCHHBIC W3MEPCHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBHIKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJe€HUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuosi KojeOaHWii MaTeMaTH4ecKoro W TMPY>KUHHOTO MAasTHHUKOB,
ONTHYECKas cuja coOuparolme JHUH3bI, PaguOaKTHUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANTBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIENYS MPEI0KEHHON UHCTPYKIIUU, BBIYUCISATH
3HAUYECHHUE BEJIMYMHBI U aHATTU3UPOBATH MOYYEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPELIHOCTH U3MEPEHUM;

coOJro1aTh MpaBUiia TEXHUKHU O0€30MMACHOCTH MPpU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YyYCHHBIX (PU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUCYHBIM HCTOYHHK
CBeTa, JydY, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTEePU30BaTh TPHUHIIUIBI  JEHCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NaTYMKUA TIOJIOKCHHS, PACCTOSIHUSI U YCKOPEHHUS, paKeTa,
9XO0JIOT, OYKH, TMepUcKom, (oToamnmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa Bumbcona), WCHonb3ys 3HAHHS O
CBOMCTBax (U3MUECKUX SBICHUM W HeoOxoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU pPEUICHUH YYeOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIe INH3E;
OPUBOAUTH  MpPUMEPHl  (HAXOIWUTh  HWH(QOpMAIMIO O  TIpUMEpax)
NPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 111 oOecrieueHns: 6€30MacHOCTH MPHU OOpaIleHUuH ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOIACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOLIEH CpeIe;



OCYIIECTBISATh TMOUCK HWHpOpMaK  (HU3UIECKOTO COACpKAHUS B
WuTepHere, caMoCTOATENbHO (HOPMYIIUPYSI MOMCKOBBIN 3arpoc, HaXOAUTh
NYTU ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX UCTOYHHUKOB,;

MCITIOJIB30BATh MPHU BBIMOJIHEHUN y4E€OHBIX 33JaHUN HAy4YHO-MOMYJSPHYIO
auTepaTypy  (puU3MUecKoro - coAepiaHHs, CIPaBOYHbIE MaTepHalIbl,
pecypcebl cetu HTEpHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIMU K3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WM HCCIIEI0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar M3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTalueldl ¢ Y4€ToM OCOOEHHOCTEH ayAauTOpUHU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposnbie)
KonTpoabubie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTbI
pecypcbl

Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY KAIOIIEro MUpa

bubnuoreka [JOK
1.1 o - 2
H3HKa - Hayka 0 fpupose 0 0 https://m.edsoo.ru/7f416194
bubnuorexa [IOK
1.2 o 2 1
HISHHCCIHE BETHHAMHBL 0 https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbIH METO/ O3HAHUS hitps-//m.cdsoo.ru/ 7416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJeHUSA 0 CTPOEHUH BelleCTBA

bubnuoreka [IOK
2.1 1 0 0
Crpocrue semectsa https://m.edsoo.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICCTBHE YACTHI] ) 0 1 bubnuoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2.3 A 2 0 0
TPErATHbIC COCTOANMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 3 0 0 nbmorexa [0

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

3.2 WNuepuus, macca, IIIOTHOCTh 4 0 1 bubmmoreka [JOK




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

bubnuoreka [JOK

. .B 14 2
33 Cuna. Bt onn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 0 bubnnoreka [JOK
’ TeJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 Hlapierine xuakocTh > 0 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 ATmocheproe naBIeHIe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGoTa m MOIIHOCTB. JHeprus
bubnuoreka [JOK
31 Pabora 1 momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2 I1 1
> POCTHE MEXAHHSMH > https://m.edsoo.ru/7f416194
bubnuoreka [IOK
53 M 4 1
CXATITCCRAL FHEpTi https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepsHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KJIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3iesioB U TeM undposBbie
Ne n/m P Kourpoububie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
. bubnuoreka [{OK
1.1 CrtpoeHue u CBOICTBA BeLIECTBa 7 0 0 hitps://m.edsoo.ru/7f418 1 ce
bubnuoreka [JOK
. 1
1.2 Teruiobsie npouecce! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgea 2. diiekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiabl. 3apsOKEHHbBIE Tesa 7 0 1 bubnnoreka [JOK
’ U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [IOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 1 7 hitps://m.edsoo.ru/7f418 1 ce
bubnuoreka [JOK
. M 1 1.
23 AUHHTHPIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
. 4
24 DICKTPOMArHHTHAS HHAYKLUHA 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeM nudpoBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHu4yecKHe siBJEeHHS
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOLI €ro 10 0 1 bubnmmorexa LIOK
’ ONMUCaHUs https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 B3aumoneiicTeue e 20 1 3 nonmorexa [
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3 10 0 3
AKOHRT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHNs H BOJIHBI
bubnuoreka [IOK
2.1 Mexanndeckue xoneda 7 0 3
RAHITACCIUE KOTCDAMHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 MexaHn4deckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpoMarHuTHOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 5 bubnnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 ‘ 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 0 2 bubnmnorexka [JOK




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

bubnuoreka [JOK
4.2
JIun3bl 1 onTHYeCcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubnuoreka [IOK
4. P 2
3 A3IOIEHHE OENIOro CBETA B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
bubnuoreka [JOK
5.1 Hcnyckanue v NorioueHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/741ada6
bubnnoreka [IOK
32 Crpocine aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
33 FAAcpHbIe peaKium / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IMI MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAEPIKAHUS 9 ) bubmmoreka [JOK
) Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» ®usuka, 9 knacc/ [leppimkun A.B., ['ytHuk E.M., O0111ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «[PODAY»; AxuimonepHoe o61mecTBo «3maTrenscTBo
«IIpocsemienne»

» dusuka, 8 knacc/ [lepeimkua A.B., OGIIECTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinmonepHoe odiectBo «M3aaTenscTBO
«IIpocsemienue»

» dusuka: 7-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M.,

HBanoB A.U., Akuronepnoe o6miectBo «M3narensctBo «lIpocBenienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://edsoo.ru/mr-fizika/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-a-v-

peryshkina-fizika-7-9 type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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