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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro npeamera «@Pusukay mig oOydarommxcs 7-9
KJlacca OCHOBHOM 00111€00pa3oBaTeIbHON IIKOJIBI peaju3yeTcss Ha 0asze IeHTpa
o0pa3oBaHUsI E€CTECTBEHHO-HAYYHOM W TEXHOJIOTMYECKOW HampaBIeHHOCTEH
«Touka pocta» B pamkax ¢denepanbHoro mnpoekra «CoBpeMeHHas IIKOJIa»
HAIMOHAJIBLHOTO MpoekTa «O0pazoBaHUE.

Hcnonb3oBanue 000pynOBaHUA IIEHTpa O0Opa3oBaHHUS ECTECTBEHHO-
HAy4YHOM M TEXHOJOTMYECKOW HampaBieHHocTed «Todka pocta» mpu
peanuzauuu ganHoi OII mo3BosigeT co3aaTh yCIOBUA:

- JUTSl paCITUPEHUS COJIEP KaHMSI IKOJIBHOTO (PU3UIECKOTO 00pa30BaHUS;

-IJIsl  TIOBBIIICHUS TO3HABATENBHOW AKTUBHOCTH  OOyYaroIIHUXCS B

€CTECTBEHHOHAYYHOH 00JacTH;

-JUIS Pa3BUTHs JIMYHOCTU peOeHKa B mporecce oO0ydeHHs (U3HMKH, ero
CIOCOOHOCTEH, (OPMHUPOBAHUS M YIOBIECTBOPEHHS COLMAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;

- i1 paboThl C OJApEHHBIMM IIKOJbHUKAaMHU, OpPraHU3allid HUX pa3BUTUSA B
pa3aNyYHbIX 00JacTIX 00pa30BaTEIbHOM, TBOPUECKOU JESTEIBHOCTH.

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMbl MO (uU3MKe HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOUIMXCS M OPTraHU3ALMI0 H3YYCHUS
Gu3MKN Ha NEATEeTbHOCTHOM OocHOBe. B mporpamMme mo (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeMETHBIM pe3yJibTaTaM 00Y4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1Mo Kjaccam), IpeyiaraeT NPUMEPHYIO MOCIEI0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, Ouoyiorued, actpoHoMuerd u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI) KapTUHY MHpa,
npefocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUS HAaydHOro MeEToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TNIaBHBIX 3a/lay (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.



N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeNIoyiaraeT OBJaJCHHE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HUHTEPIPETHPOBATH  JIaHHBIE U  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIYYEHHS BBIBOJIOB.

[lenn wu3ydeHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
ompenenensl B Konunenmuum npenogaBanust yueOHOro mnpeamera «Dusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONH pElICHUEM
Komnernn Munncrepcersa npocseuienust Poccuiickoit @enepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenuss Gusnku:

e IpUOOpEeTEHHE HUHTEpeca U CTpPEeMJICHHS OOydaloluXcsl K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HHTEUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHME HAY4YHOI'O MHPOBO33PEHHUS KakK pe3yJbTaTa HU3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3HKU OIS Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE  TMpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuiei
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oO0y4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1ero o0pa3oBaHusi 00ECIeYNBACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

e IpuOOpeTeHHWEe 3HAHUH O JIUCKPETHOM CTPOECHHMU  BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

e TMpuoOpeTeHNEe YMEHUM OMHUCHIBATh U OOBSCHATH (PU3NYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJTYUYSHHBIX 3HAHU;

e OCBOCHHE METOJOB pEHICHHA TMPOCTEUIIUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM duzngeckux Mojiene, TBOPUYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HaONIOAATh MPUPOIHBIC SBJICHUS U BHIMOIHITH OTBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

e OCBOEHHE TIPUEMOB pabOTHI ¢ MHpOpMANUEH (PUINIECKOTO COMEpKAHUS,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHATIU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIH;



e 3HAKOMCTBO CO cepamu MPoPECCUOHATHHON NEeITeTHOCTH, CBSI3aHHBIMU

c U3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UUYECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBoauTcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8

KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEeNb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXCs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEr0 MUpPa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWYuH. DuU3nyYecKue
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢w3uka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TIPUPOIY.
EcTecTBeHHOHAyUYHBINT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmomaemoro siieHus. Onucanue GU3NIECKUX SBICHUHA C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, DJEKTPUUYECKUE, MArHUTHbIC, CBETOBbBIC
SBJICHUSL.

2. ®usuyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue eHbI JeJICHUS MIKaIbl U3MEPUTEIBHOTO TpUbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JATBLHOCTH MOJIETA
apuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactul BemiectBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctamuyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX ATOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OneHka JauMaMeTpa aroMa METOJOM psoB  (C  HUCIOJb30BAHUEM

dbortorpaduii).

vk W



2. OnbITHI 10 HAOJIOICHHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHS.

SBnenne uHepuuu. 3aKoH HUHEpUUHU. B3auMopelcTBHE Tell KaKk MpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BEMa BelecTBa.

Cuia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHHUS U CHUJIA
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HalnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.

2. H3mepeHune CKOpOCTH NPSMOIUHENHOTO JIBHKEHUSI.

3. HaOmionenue siBnieHus MHEPIUU.

4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJECHCTBUU TET.

5. CpaBHEeHHE MaccC IO B3aUMOJICHCTBUIO TEI.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuvie pabomel u onvimol.

1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,

MOJIEJIH JIEKTPUIECKOr0 aBTOMOOWIISI M TaK Jiajee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa o
HAKJIOHHOM IUIOCKOCTH.
3. OmnpexeneHue MIOTHOCTH TBEPAOTO TEA.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKEHUs (aedopmMaiiuin)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS JaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackams. [IHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coolaromuecs: cocyibl. [ napaBinuecKkie MEXaHU3MBbl.

AtMochepa 3emnun u atmocepHoe nasieHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHONW 000y0ukn 3emiu. OmnbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.



3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmarommecs coCy/bl.

['mapaBauyueckuu mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcnoBue miaBaHus TeN: IUIABAaHUE WIH NOTPYKEHUE TENI B 3aBUCUMOCTH
OT COOTHOWIEHUS INIOTHOCTEN T U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOM B
KAJKOCTb YaCTH TeJA.

2. OmpeneneHue  BBITAJIKUBAIOIMICH  CWJIbL, JEHCTBYIOHNIEH Ha  TeEJo,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIECH HA TEJIO
B JKUJIKOCTH, OT MACChI TE€JIa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOUIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ] mnpocteix wmexaHu3MoB. IIpoctsie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpailleHre OTHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IMOBEPXHOCTH.

2. HccnepoBanue yclnoBUM paBHOBECHS pblyara.

3. Uzmepenue KII/I HaKIIOHHOM MIJIOCKOCTH.

4. H3yyeHue 3aK0Ha COXpAaHEHUSI MEXAHUUECKOW DHEPTUM.

o u kwnNeE

~

8 KJIACC
Pa3nea 6. TenioBbie IBJICHHS.
OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.



Mopenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CMmaunBaHN€E U KallWUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKECHHS
yactull. Buytpennsas sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpruu:
Terionepeaaya U COBEpIICHUE paboTHL. Buabt TeIJIonepeaauu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BelecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEpACBAHUE KPUCTAUIMUYECKUX BEHIECTB. YJeibHAs TEIJIOTa IUIABJICHUSI.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHUSI.

BrnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniunel pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTaTENN U 3aIIATA OKPYKAOIIECH CpEbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

HaGnronenre OpoyHOBCKOTO JABUKEHUS.

HaGmonenune nuddysuu.

HaOmnronenue siBeHnid cMaurMBaHUs U KalMWUISPHBIX SIBJICHUH.

HabGnrogenue TemioBoro pacupeHus Teil.

N3meHeHne naBieHUs ra3a Mpyu U3MEHEHUH 00bEMa W HArpeBaHUU WJIU

OXJIAXKICHUU.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxjaeHue Mpy COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHuu pabOThl BHEIIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BELIECTB.

11. HaGnronenue KureHus.

12. HabnroeHue mocTossHCTBa TEMIIEPATyphl MPH TIIIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJISIPHOTO HIPUTSIKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel TI0 HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IIMPUIIA.

5. ONbITBL, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTbH JABIICHHS BO3[yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
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7. HaGmionenue wu3MeHEHUsS BHYTPEHHEM OJHEpPruM Tejla B pe3yJbTare
Terionepeaayy U paboThl BHEITHUX CHJI.

8. HccnenoBaHue sBJICHUS TeIJIOOOMEHA NPH CMEIIMBAHUHM XOJOJHOW WU

ropsiueu BOIBI.

9. OmpeneneHrue KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  MpH

TEII000MEHE C HarpeThIM METAJUTMUYECKUM LIFITHHIPOM.

10. OnpenenieHne yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnmenoBanue npolecca nCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIhJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKkTpuyeckux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJIOB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTtpuueckoe mnojne. Hanpsok€HHOCTh a3nekTpudeckoro mnods. [IpuHuun
CYIEPIIO3UIIUU DICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass unenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnenoBarenbHoe W mapayuiebHOE  COCAMHEHHE
MIPOBOTHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYECKOro ToKa. 3akoH JDxoymns—JleHa.
DnexkTpudecKre 1enu U MOTPEOUTENH ISKTPUIEeCcKor sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMomelcTBHE  TOCTOSSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYECHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBMEe MarHUTHOTO MOJIs HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Ted.

JIBa poa 3JIEKTPUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTuiecKast HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U JUBJIEKTPUKHU.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M CcTOYHHKH TTIOCTOSTHHOTO TOKA.

JlercTBUS SIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUIKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumMopaeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlercTBrE MarHMTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEND TIOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HMKHOBCHMS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.
14.

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

HUccnenoBanne NOEUCTBUSL JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenure u peryaupoBaHie CHIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAU MONEPEYHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.



15. I3yueHne MarHMTHOIO IOJS TNOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
O0BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aHMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBIICHUsS TOKa B
KaTyLIKE.

18. M3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICIOBAHUE W3MEHECHWM 3HAYECHHMS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

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

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TITOTEHHUSA. Y CKOpEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynbee Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b dHEpruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxkaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHE MOyTE€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
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8.
9.

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

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanrie Npru3HakoB PaBHOYCKOPEHHOTO IBUXKEHUSI.

HaGnronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHMueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ PpaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CUJIBL.

HaOmnronenue paBeHcTBa CUIT PU B3aUMOJICUCTBUU TEIL.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIYJIbca MPU HEYNIPYTOM B3aUMOJICHUCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUHU.
HabGmronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU JBWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBYDKCHUS IAPUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKECHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kKodphuireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnueckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BoJH. IIpomonbHble W



nornepeyHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue konebaHUi Tea MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmoienue BBIHYKIEHHBIX KOJICOaHHU U pPe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOnronenure 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
.]Iaﬁopamopuble padomul u onvimaol.
1. OmpezgeneHne dYacTOTbl M Iepuojia KojJeOaHMM MaTeMaTUu4ecKoro
MasTHUKA.
Omnpenenenre 4acTOThI U MEpUoIa KoJieOaHUM PYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCMMOCTH TIEpUOJia KOJIeOAHUN TTOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TNepuoja  KoJieOaHUi
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTpakKeHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKE€HUSI B
ONTUYECKUX CBETOBOJIAX.
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Jlunza. Xonm myweit B nuH3e. OnTuyeckas cucrema (oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrTuueckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.
Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.
Jemoncmpayuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[TonyueHnne n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecKkuil CBETOBO/I.
Xop nyuel B coOuparolei JInH3e.
XO0J Iy4yelr B pacCenBaIOIIEH JINH3E.
[Tonyyenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.
[Tpuniun aeiictBus ¢hoToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Mopens rnasa.
11. Paznoxenue 6e50oro cBeTa B CIIEKTP.
12. [lomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimaol.
1. HccnmenoBanue 3aBUCMMOCTH yIJIa OTPaXCHUS CBETOBOTO Jyda OT yrja
naJICHuUs.
N3yueHne XxapakTepUCTUK U300paKeHUsI TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH YTJIa NPEJTOMIIEHUS CBETOBOIO JIy4da OT yTJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomyuenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue (OKYCHOTO pacCTOSIHUSI U ONTHUYECKOM CHIIBI cOOMparoiei
JINH3BI.
OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU HUX HAOIIOJECHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anlb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnanga aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJA0BOTO U MAacCOBOrO YMCEIN.
DHeprusi CBsA3U aTOMHBIX sjaep. CBsA3b MacChl W dHEPruu. Peakiuu cuHTE3a U
nenenus siaep. Ucrounuku aHeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.
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4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.

6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOYTb.

[ToBTOpUTENHEHO-0000AIOMINK MOAYJIb IPEAHA3HAYEH I CUCTEMATH3ALUU
u  0000IEeHWS TPEIMETHOTO  COACPKAaHWA W OMbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAaK)Ke ISl OATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pusmyeckue
SBJICHUSI, TPUMEHSS TOJy4YCHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTb M HAyYHO OOBSICHATH
dbuznyeckue SBJICHUS B OKPYKAlOIel MPUPO/Ie U MOBCEAHEBHOM KU3HU;

WCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YuUCJIe AJI1 MPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO HCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILIECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue UMK HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— MPOSIBIICHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;
— IIEHHOCTHOE OTHOIIICHHE K JTOCTHKEHHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;
2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTKEHUM (PU3UKH;
— OCO3HaHHE BAXXHOCTH MOPAJIBHO-3THUYECKHX MPUHIUIIOB B AECATEIBHOCTU
Y4YEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTHU, TOUHOCTH, TJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHMSL:
— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAKHEUILEH COCTABISAIOLIEH
KYJbTYPBIL;
— pa3BUTHUE HAY4YHOU JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEATENbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIYyYHS:
— OCO3HaHHME IICHHOCTU O0€30MacHOro o0pa3a >KWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOTO IIOBEJICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JOMAITHUX YCIIOBHSIX;
— c(hopmMupoBaHHOCTh HaBbIKa pe(ieKCHH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOI0 BOCIIUTAHMS
— AKTUBHOE y4YacTH€ B PEHICHUWU MPaKTHYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allud, TOpojia, Kpas) TEXHOJOTUYECKOW W
COIIMAJILHOM HAIMpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUU;
— WHTEPEC K MPAKTUIECKOMY M3yUCHUIO podeccHii, CBSI3aHHBIX ¢ (PU3UKOIA;
7) 3K0JIOrH4eCKOro BOCIIMTAHUSA



— OpHUEHTalUsd Ha NpUMEHEHHE (U3NYECKUX 3HAHMW Ui pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled Cpelbl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;
— OCO3HaHME TIJI00aNbHOIO XapakTepa HKOJIOTMUYECKHUX MpoOJeM M MyTel ux
pelIeHus;

8) aganTanMm K M3MEHSIOIIMMCH YCJOBHUSIM COLMAJIBHON W TNPHPOIHOM

cpeabI:
— TOTPeOHOCTh BO B3aWMOJCWUCTBUM TMPH BBIOJHEHUU HCCIECJOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,
— TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IPaKTHYECKYIO
TESITENIbHOCTD;
— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIIe (POPMYIUPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;
— OCO3HaHMe 1e(UINUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEW B 00JacTu
busuKy;
— IUIAHUPOBAHUE CBOErO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;
— CTPEMJICHHE AHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBS3U IPUPO/IbI, OOLIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;
— OLEHKAa CBOMX JEHCTBUM C YYETOM BIHUSHUSA HAa OKpPYXKalOLIyK Cpeny,
BO3MO’KHBIX IJI00OAJIBHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISATHBHbBIC
YHHUBEpCaJIbHBIC yUeOHBIC ICHCTBHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AelcTBUA:

e BBISABIATHL M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JTAHHBIX ¥ HAOJIIOJIEHUSIX, OTHOCSIIUXCS K PU3MUECKUM SIBJICHUSM;

e BBIABJISATh NMPUYUHHO-CICACTBEHHBIC CBSI3U MPU H3YYCHUH (PU3NUECKUX
SBJICHUN U MPOIECCOB, J€IaTh BBIBOJIBI C UCIIOIb30BAHUEM JIE€YKTUBHBIX



Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelieHus y4eOHOW ¢du3HuYecKon
3amayn (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
¢u3nyeCKuit IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBATH 0000IIEHUSI M BHIBOABI 110 pe3ybTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIE METO/bl, UHCTPYMEHTBI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPEJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIBHYIO (HOpMYy TPEACTABICHHS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXIaeMON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHWE 3a/ladyd U TOJJEep KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXICHHSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATH PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (pu3nyeckoin
poOJIeMBI;

MPUHUMATH 1€ COBMECTHOM JCSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpelensiaTh pojiH, OOCYXIaTh MPOLECChl U
pPE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;



e BBINOJIHIATH CBOIO YacCTh PadOThI, JOCTUTasi KAYECTBEHHOTO PE3yjbTaTa 1o
CBOEMY HAIpPABJIECHUIO U KOOPAUHHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJIeHaMH KOMAaH/IbI;

e OIIGHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENLHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS

Camoopranusamnus:

e BBIABJIATH IIPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHus (GU3NIeCcKux 3HaHU;

e OpPHEHTHPOBATHCS B  PaA3IMYHBIX TMOJAXO0Jax MPHUHATHSI  pELICHUUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIon);

e CaMOCTOSITEJNIBHO COCTaBIISATh AJITOPUTM pelIeHUs] (PU3NYECKOH 3a/1auu UIu
IUTAHAa HUCCIIEAOBAHUSA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHTHI pEICHUM;

e JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

e J1aBaTh aJCKBATHYIO OLICHKY CUTyallMU U IIpeJlaraTh IiaH €€ U3MEHEHNs,

e OOBSACHATHP NPUYMHBI JTOCTHXKEHUS  (HEIOCTHI)KEHHUS) pEe3yJIbTaToOB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJI BBIOJHEHUS
(U3MYECKOro UCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh Ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;

e TMPHU3HABATh CBOE MPABO HA OUIMOKY MpPU pelIeHNU (PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 7 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh TMOHATHA: (U3UUYECKHUE W XUMUYECKHE SIBIICHUS, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHUIBI (PU3NYECKHX BEITUYHH, aToM,
MOJICKYyJIa,  arperatHbpleé  COCTOSIHUSA  BemiecTBa  (TBEpHOE,  KUIKOE,
ra3zoo0pasHoe), MeXaHW4YeCKoe JBHXEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSAMOJIMHEWHOE), TPAacKTOpHs, PABHOJMCHCTBYIOMIAs CuWia, JAchOopMaIivs
(ynpyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

paznmuuarh sBieHUs (auddysus, TEIIOBOE BUKEHHWE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBHIKEHUE, HEPaBHOMEPHOE  JIBMOKCHHE, UHEepIHS,



B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOH OCBIO
BpallcHUs, Nepefada AaBiICHUS TBEPABIMU TEJIAMH, JKUJIKOCTSAMM U Ta3aMH,
atMoc(epHOE JaBJ€HHE, I[UIaBaHUE TeEJ, MPEBpAIllEHUus MEXaHUYEeCKON
HHEPrUM) IO OINHCAHUI0 UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PM3UUYECKUX SIBICHUN B OKPY>KAIOIIEM
MHUpE, B TOM 4HCIIe (PU3NUYECKUE SBJICHUS B IPUPOJIE: MPUMEPHI JTBUKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B JXMBOM M HEKHMBOM IPUPOJE, NEUCTBUE CHIIBI
TPeHUsI B TIPUPOJIE M TEXHHUKE, BIUSHUE aTMOCPEPHOTO NaBICHUS Ha KUBOU
OpraHu3M, IJJaBaHHE pbIO, phlYard B TEJE YEJIOBEKA, IPU 3TOM IEPEBOAUTH
NPAaKTHUECKYIO0 3aJady B Y4YeOHYIO, BBIICSATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

ONKCHIBaTh M3Y4YCHHBIC CBOMCTBA Tel W (UIUYECKUE SIBICHUS, HCIOIB3YS
¢uznyeckue BeNMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEJA, CUila
TpeHHUsl, AaBieHUE (TBEPAOrO Tena, >KUJIKOCTH, ra3a), BHITAJIKMBAIOLIAs CHUJIA,
MeXaHU4yecKasl paboTa, MOUIHOCTb, IIJIEUYO CUJIbl, MOMEHT CUJIbl, KO3(pPUIIHEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKas! U MOTEHIMAJIbHASL SHEPIUS),
OpU ONUCAaHUM MPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS U €IMHULBl (U3NYECKUX BEJIIMYMH, HAXOAWUTb
(GopMysbl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMH
BEJIMUMHAMH, CTPOUTHh TpaUKM H3YYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX
BEJINYMH;

XapaKTEpU30BaTh CBOKMCTBA TeJl, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
MpaBUiia CIOKEHUs CUJl (BJI0JIb OJTHOM MpsMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXHMeJa, MPaBUI0 paBHOBECHUS phluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHHUS MEXAHWYECKOW SHEpPruM, INpU STOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTH4eCcKOoe
BBIPAKEHHUE;

OOBACHATH (PU3NUECKUE SBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluidl IPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTMYEeCKHX
miaroB ¢ omnopoi Ha 1-2 H3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7aud B 1—2 NeWCTBHS, UCHOJIb3Ys 3aKOHBI U (OPMYJIbI,
CBsI3bIBaIOLIME (DU3UUECKME BEIIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJayd
3aMKUChIBATh KPAaTKOE YCJIOBHUE, TOJICTABIATh (PU3NYECKHUE BEIMYUHBI B
dbopMyabl M TNPOBOAMTH PACUYEThl, HAXOAWTH CIPABOYHBIE JIaHHBIE,
HEOOXOAUMBIE NIl PEIICHUS 3a/lay, OLIEHUBATh PEATUCTUYHOCTh MOITYYEHHOM
(U3UYCCKON BEIIMYMHBL

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PUIUIECKIX
METO/IOB, B OIIMCAHUU HCCIEAOBAHUS BBIACIATH IPOBEPAEMOE MPEAIOIOKEHUE



(rumote3y), pasznuyaTh W MHTEPHPETUPOBATH MOJYYEHHBIA pe3ysbTart,
HaXOAUTh OIIMOKU B XOJI€ OIBITA, JAEJaTh BBIBOBI IO €r0 PE3YyJIbTaTaM;
IPOBOAUTH OMNBITHl MO HAONIONEHUIO (DU3MUECKUX SIBICHUUA WIH (PU3HUECKUX
CBOMCTB Ted: (POPMYIMPOBaTH IMPOBEPSIEMBIE MPEINONIOKEHUSA, COOMPAThH
YCTaHOBKY M3 MpPEAJIOKEHHOr0 00OpYyIOBaHMs, 3alMChIBaTh XOJ OIbITA U
(GopMyIIMpOBaTh BHIBOJIBI;

BBINOJHATH MPSIMbIE U3MEPEHUS PAaCCTOSIHMSI, BPEMEHH, MAcChl Tena, 00bEMa,
CHJIBI M TEMIIEPATYpPhI C UCTIOJIH30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX TPHOOPOB,
3aMMChIBATh IIOKa3aHUs NpUOOpPOB C YYETOM 3aJaHHOW  aOCOJFOTHOM
IIOTPEIIHOCTH U3MEPEHNN;

IPOBOAUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
IPYrol C HCIOJb30BAHUEM MPSAMBIX H3MEPEHHUHA (3aBUCHMOCTH IIyTH
PaBHOMEPHO JBUKYILETOCS Tejla OT BPEMEHU JBWKEHHS TENa, CUJIbl TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KadecTBa OOpabOTKM TMOBEPXHOCTEM Ten U
HE3aBUCUMOCTH CWJIbl TPEHHUs OT IUIOIIAJNA CONPUKOCHOBEHUS TEJ, CHJIBI
yIOPYroCTH OT YJJIMHEHUSI NPYKUHBI, BBITAIKUBAIOUIEH CHJIBI OT 00BEMa
NOTPYKEHHOM YacTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJla, OT TJIyOWHBI, Ha KOTOPYK IOTPYXKEHO TeJO, YCJIOBUU
IUIAaBaHMsI TEJ, YCJIOBMHM paBHOBECUs pbluara MW OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUU y4E€OHOTO HCCJIEOBaHUs, COOMpPATh YCTAaHOBKY U BBIIOJHSATH
U3MEpPEHHUs, CIeays MpPeIJO)KEeHHOMY IUIaHy, (DUKCUPOBAaTh pPE3yJIbTaThl
NOJIy4YEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUJAE MPEAJIOKEHHBIX
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;
IPOBOJUTh KOCBEHHbIE M3MEpeHUsi (U3UYECKUX BEJIWYUMH (TUIOTHOCTH
BEILECTBA KUIKOCTH U TBEPJOTO TEJa, CUJa TPEHUS CKOJbXEHUS, JAaBJICHUE
BO3/1yXa, BBHITAJIKMBAIOMIAS CHJIA, JEHCTBYIOLIAs HA MOTPYKEHHOE B KUIKOCTh
TENO, KOA(PQPUIMEHT IMOJIE3HOIO JCHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys
OpeUIOKEHHOW MHCTPYKLMHM: TPHU BBIMOJIHEHUH HM3MEPEHUNH CcOoOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UCKOMOM BEJIMYHHBI;
cOOI0OIaTh TpaBWjla TEXHUKH O€30MacHOCTH mpu pabore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIIBI AEHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMUHAMOMETP, COOOILIAIOUINECs] COCYIbl, OapoMeTp, phblyar,
MOJIBYO)KHBINA M HEMOJBMXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh MPUHIUIBI IEUCTBHUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOI Ha UX OMMUCAHUS (B TOM YUCIIE: TOAIUITHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABIUYECKUI Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMeTp), UCIMOJIb3Yysl 3HAHUS O CBOMCTBAxX (PU3MUECKUX SBJICHUU U
He0o0XoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTHUECKOro
UCIONB30BaHUsl  (U3MUYECKUX 3HAHUH B TOBCEJIHEBHOM JKM3HM  JJIs
oOecrieueHuss 6€30MacHOCTUA TpU OOpaIeHuH ¢ MPUOOpPaMH U TEXHUYECKUMHU



YCTPOWCTBAMH, COXPAHEHHS 3JIOPOBbSI U COOIIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;
OCYIIECTBIISITH OTOOpP MCTOYHHUKOB MH(pOpMaluu B MIHTEpHETE B COOTBETCTBHU
C 3a/IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUHN U MyTEM
CpaBHEHHsI PAa3JIMYHbIX HMCTOYHUKOB BBIACIATH HHGOPMAIHMIO, KOTOpas
SIBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTOJIb30BaTh NPU BBIMOJIHEHUN YYEOHBIX 33/JaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOro COAEpIKaHUs, CIPAaBOYHBIC MATEPHAIBI, PECYPCHI
cetu  WHTepHeT, BIaaeTh npuéMaMd  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3llaBaTh COOCTBEHHBIC KpPATKUE NHCHMEHHBIE W YCTHBIC COOOIICHHsS Ha
OCHOBE 2-3 WCTOYHUKOB HH(OpMAIM (GHU3MUECKOTO COACPKAHUS, B TOM
qrclie MyOJUYHO JeNlaTh KpaTKue COOOIICHUsS O pe3yibTaTaX MPOSKTOB HIIH
y4eOHBIX HCCIIEJIOBAaHMMA, TPU 3TOM TPaMOTHO HCIOJIb30BATh H3yYCHHBIH
NOHATUIHBIN  ammapar Kypca (HU3UKH, COMNPOBOXKAATH  BBICTYIUICHUE
MIPE3CHTAINEN;
Opy  BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBAHUN paclpeneisiTh
0053aHHOCTH B TPyNIIE B COOTBETCTBHU C TIOCTABICHHBIMU 3a/la4aMU, CICIUTh
3a BBITIOJTHEHUEM IUTaHA JICHCTBUM, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA
B JICSATENBHOCTh TPYIIIBI, BHICTPAaMBaTh KOMMYHHUKATHBHOE B3aHMMOJCHCTBUE,
YYUTHIBAss MHCHUAE OKPYIKAIOIIHX.

K koHIy 00yueHus B 8 Kiiacce mpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSI YMEHHUI:

WCIMOJIb30BaTh IOHSTHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUXKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIMYECKUE U
aMmopdHbIe Tea, HACBIIMICHHBIM M HEHACHIIICHHBIM Map, BJIAXKHOCTh BO3/yXa,
TeMIIEpaTypa, BHYTPECHHSISI SHEPrus, TEIUIOBOM JIBUTaTellb, SJIEMEHTAPHbIN
AJICKTPUYECKUN 3apsjl, DJICKTPUYECKOE IT0JIe, MPOBOJAHUKUA WU JTHIJIEKTPUKH,
MMOCTOSTHHBIN 3JICKTPUYECKUI TOK, MATHUTHOE TMOJIE;

pa3nuyath SBJICHHUS (TEIUIOBOE pacCIIMpeHHEe M CKaThe, TeIulonepenaya,
TEIJIOBO€ PABHOBECHE, CMAYMBAHUE, KaIllWJULSIPHBIC SIBJICHUS, HWCIIAPCHUE,
KOHJICHCAIUs, TUTaBJICHWE, KpHUCTAUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Teronepeaaya (TErIoNpPOBOAHOCTb, KOHBEKIIUS, HU3IyUYECHUE), DJICKTPU3ALIMS
T€JI, B3aUMOJECHUCTBUE 3apsl0B, NCUCTBUSI JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBIKaHHME, B3aMMOJCHCTBHE MATrHMTOB, JICHCTBHME MAarHUTHOTO MOJS Ha
MPOBOJAHUK C TOKOM, OJJICKTPOMArHWTHAas WHAYKIUS) TO ONHCAaHUI0 UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JTAHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UUYECKHUX SIBJICHUU B OKPYXKaIOIIEM
MHpE, B TOM 4YHCIC (HU3NUCCKUE SBICHHS B MNPHPOJE: ITOBEPXHOCTHOE
HaTsOKEHWE W KalWUISIPHBIC SIBJICHUS B NPHUPOJE, KPUCTAUIBI B TPHUPOJE,
nznydenne ConHIla, 3aMep3aHre BOJAOEMOB, MOPCKHUE Opu3bl, 00pa3oBaHUE
poChl, TyMaHa, WHEs, CHera, OJJEKTPUYECKHE SBIEHHUS B arMmocdepe,



AIIEKTPUYECTBO KUBBIX OPTAaHU3MOB, MArHUTHOE MOJI€ 3eMIIH, Jpel( momrocos,
pOJIb MAarHUTHOTO TOJISA ISl SKM3HU Ha 3emiie, MOJISIPHOE CUSTHUE, TIPU 3TOM
NEPEeBOIUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIACNATH CYIICCTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUH;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHUS, HUCIOJIb3Ys
busznueckue BETUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJUYECTBO
TEIJIOTHI, YAEJbHAS TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAS TEIUIOTa IJIaBJICHUS,
ylenabpHas TemioTa mapooOpa3oBaHUs, yAeNbHAs TEIIOTa CrOpaHHs TOIUIMBA,
KOA(PUIIMEHT TMOJE3HOTr0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3/AyXa, OJJIEKTPUYECKUN 3apsiji, CUjlIa TOKa, OJJIEKTPUUYECKOE
HanpsOKEHUE, CONPOTHBJICHHE MPOBOAHMKA, YAETHHOE COMPOTHBIICHUE
BEIIeCTBa, pPabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKAa), MpPHU OIMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (DUBMUYECKUNW CMBICT HUCHOJIB3YEMBIX BEIUYHH,
00O3HaueHUsT U E€OUHUIBI (U3HYECKUX BEJIUYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYITMMH BEJIUYHHAMHU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U MIPOLIECCHI, UCIIOJIb3YS
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOPUH  CTPOEHUS
BELIECTBA, MIPUHIIMI CYNEPIIO3UIUH MOJeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsiia, 3akoH Oma g ydyacTka Iienu, 3akoH J[xoyns—Jlenna,
3aKOH COXpaHEHHsI PHEPIHH, MPH 13TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNE;

OOBSCHATH (PUBNYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYyaIui MPAKTUKOOPHUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
NPUYUHHOCTICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
miaroB ¢ omnopod Ha 1-2 H3yYEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUMH,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemmaTh pacu€THbIE 3a7aud B 2—3 JIEUCTBHS, UCIOJIb3YS 3aKOHBI U (OPMYJIBI,
CBsI3bIBatOLIME (PM3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJayuu
3aMKMChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTATOK JIAHHBIX JIJISI PEIICHHUS
3a/layu, BbIOMpaATh 3aKOHBI U (POPMYIbI, HEOOXOMUMBIE Mg €€ pelieHus,
OPOBOAUTH pacu€Thl M CpPAaBHUBATh IIOJyYEHHOE 3HAuYeHHE (HU3HUECKON
BEJTUYMHBI C U3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh PHU TOMOIIH (HU3UIECKUX
METOJIOB, HCIIOJIb3Yysl ONHMCAHWE WCCIECOBAHUS, BBIICTATh TMPOBEPSIEMOE
NPEINONIOKeHNEe,  OLEHWBAaTh  NPAaBWIBHOCTh  TMOPSAAKAa  MPOBEICHUS
UCCJICIOBAHMSI, IENaTh BHIBOJIBI;

MIPOBOAUTH OMBITHI MO HAOMIONCHUIO (DM3MUECKUX SIBICHUNA WIH (DU3HUECKUX
CBOMCTB TeJ (KamWUSIPHBIC SIBJICHUS, 3aBUCUMOCTh JIaBIICHUSI BO3AyXa OT €To
00BbEMa, TeMIlepaTypbl, CKOPOCTH IpOLIecCa OCThIBAHUS M HArpeBaHHs NpHU
U3yYEHUH OT LIBeTa M3Jyvarouieil (Iorjouaromiei) NoBEepXHOCTH, CKOPOCTh
UCHIApEHUsl BOJBI OT TEMIIEPAaTypbl KUAKOCTU M IUIOIIATU €€ MOBEPXHOCTH,
AJIEKTpU3alldsg  Tedl W B3aUMOJCHCTBHE  DJEKTPUUECKUX  3apsioB,



B3aMMOJICUCTBUE MOCTOSHHBIX MAarHUTOB, BU3yaJlW3allMsl MarHUTHBIX IOJEH
IOCTOSIHHBIX MarHuTOB, JAEMCTBUS MarHUTHOTO MOJS HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS [TOCTOSHHOIO TOKA):
(GopMyIupoBaTh MPOBEPSAEMBIE NPEANONOKEHUSA, COOUMpaTh YCTAHOBKY W3
IPEJIOKEHHOTO 00O0pYJOBaHMsI, ONMHUCHIBATH XOJ OINBITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIMOJHATh MpPsIMbIE M3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HANPSDKEHUS C UCTIOJIB30BAaHUEM aHAJIOTOBBIX NMPUOOPOB
U JIaTYNKOB (PU3MUECKUX BEJIWYUH, CPABHUBATh PE3YJIbTAaThl U3MEPEHHH C
y4€TOM 3aJIaHHON a0COIOTHOM TOTPEITHOCTH;

IPOBOAUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
JIPYroi C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJH IMONEPEYHOI0 CEYEHUS U YIEIbHOIO
CONPOTUBJICHUS BEIlECTBAa IPOBOJHMKA, CWJIBI TOKa, WAYLIErO 4epes
IPOBO/IHUK, OT  HANpsDKEHWsT  HAa  IPOBOJHUKE,  MCCIIEJOBAaHUE
[OCIEAOBATENbHOIO W MApaJJICIbBHOTO  COEIUHEHUM  MPOBOJHUKOB):
IUIAHUPOBATh UCCIIEI0OBaHUE, COOUpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHMS,
clieqys TpeUIOKEHHOMY IUIaHy, (UKCUPOBATh pE3yJbTaThl MOIYYEHHOM
3aBUCHUMOCTU B BUJE TaOJMI U TrpaHKOB, JeJaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEIOBAHNS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUsS (PU3NYECKHX BEIWYUH (yAeIbHas
TEIJIOEMKOCTh BEUIECTBA, COMPOTUBICHUE MPOBOAHMKA, pabOTa U MOIIHOCTh
AIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEPEHUS, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MNPEIOKEHHONM WHCTPYKUUHU, H
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

coO0IaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ Jad0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHUUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha MX ONUCaHUs (B TOM YMCIE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, NapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK
AIIEKTPUYECKONW IHEPIHH, AJIEKTPOOCBETUTENbHbBIE NMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUYECKUE MPEJOXPAHUTEIIH,
AJIEKTPOMArHUT, 3JEKTPOJBUraTENb MOCTOSIHHOIO TOKA), UCHOJIb3Yys 3HAHMS O
CBOMCTBaX  (PU3MYECKHX  SIBJIEHUH U  HEOOXOIUMbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI
0 CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUJIKOCTHBI TEpMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl 3JEKTPUUYECKUX LIeNeil ¢ MocaeAoBaTeIbHbIM U
napajuleIbHBIM COCAMHEHHUEM dJIEMEHTOB, pa3inyasi yCIOBHbIE 00O3HAUEHUS
AJIIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMAIMIO O MpHUMEpax) MPaKTHUECKOro
UCIONB30BaHUsl  (U3MYECKUX 3HAHUH B TOBCEJIHEBHOM JKM3HM NS



oOecnieueHrs 0€30MacHOCTU MpU OOpalleHnH ¢ MpUOOpaMHu U TEXHUYECKUMU
YCTPOHCTBAMH, COXPAaHEHHS 37J0POBbS U COOIIOACHUS HOPM HKOJIOTHYECKOTO
NIOBEJICHUS B OKPY’KaIOLIeH cpene;
OCYIIECTBIISITh MOMCK MHpOpManuu pusnueckoro cojepxanus B VHTepHeTe,
Ha OCHOBE HUMEIOIIMXCS 3HAHUA M MYTEM CpPaBHEHUS OMOJIHUTEIBHBIX
MCTOYHUKOB BBIIEIATH HHPOPMAIIHIO, KOTOPAst ABJISETCS MPOTUBOPEUHUBOM HITH
MOKET OBITh HETOCTOBEPHOI;
UCTIOJIB30BaTh TPU BBHIMOJIHEHUN YYEOHBIX 3a/JIaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (U3NYECKOro COAEpIKaHUs, CIPAaBOYHBIC MATEePHAIbI, PECYPCHI
cetu  WHTepHeT, BiaeTh NpUEMaMH  KOHCICKTHPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE ITMCBMEHHBIE W KpaTKUE YCTHBIE COOOIICHWS,
00o0mass wHOpPMAIIMI0O W3  HECKOJBKUX  HUCTOYHHKOB  (PU3HUECKOTO
CoZiepKaHus, B TOM YHUCIE MyOIWYHO NPEACTaBIATh PE3yJIbTAThl MPOEKTHOM
WIA HCCIIeNOBATEeIbCKONW AEATENbHOCTH, NMPH STOM TPAMOTHO HCIIOJIB30BATh
U3yYyeHHBI  TOHATHHHBIM  ammapar Kypca  (U3HKH,  CONPOBOXKIAThH
BBICTYIIJICHHE MIPE3CHTAINCIH;
OpU  BBHIMOJIHEHUH YYEOHBIX TIPOCKTOB U HCCIIEAOBAHUHN  (PU3MUECKUX
IPOIIECCOB  PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 3a/1a4aMH, CIEAWUTH 32 BBIMOJIHEHUEM IUIaHA JEHCTBHHA |
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
JESITEeTPHOCTh TPYIIBI, BBICTpAaMBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTB pa3peniath KOH(IUKTHIL.

K koHIy 00yueHust B 9 Kiiacce mpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUS: CHCTEMa OTCUYETa, MaTEepUaIbHAsI TOUKA, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXAaHUYECKOro JBIKEHUs, Jedopmanus (ympyrad,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb U
NEeperpy3ku, LEHTP TsHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOrO TeEla, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs M BOJHBI, 3BYK,
uHOpa3ByK M yIbTPa3ByK,  DJEKTPOMArHUTHbIE  BOJHBI,  IlKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JAJIbHO30PKOCTh, CHEKTPbI
UCIyCKaHMUsI W TIOMJIONIEeHHUs, aib(da, Oera- M ramma-u3JIy4eHHUs, H30TOIIBI,
sJIepHasi JHEPreTHKa;

paznuyaTh SBJIEHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBUXKEHHE, CBOOOJHOE
NajJieHue Tell, pABHOMEPHOE JIBIXKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBHUE Tell,
pEaKkTUBHOE  JBWKEHHE, KojeOaTelnbHOE JABI)KEHHE (3aTyxarolue u
BBIHY)KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTpaKeHHE
3BYyKa, NPSIMOJMHENHOE pacIpOCTPAHEHNE, OTPAKEHUE U NIPEJIOMIIEHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTpPaKeHUE CBETA, pa3joKeHHe OeJoro cCBeTa B CIEKTP U
CIIOKEHUE  CIEKTPAJIbHBIX I[IBETOB, JHUCIEPCHS CBETa, €CTECTBEHHAs
PaAMOaKTUBHOCTb, BO3HWKHOBEHHUE JIMHEMYATOrO CIIEKTpAa W3IYYEHUsS) II0



OMMCAHUID WX  XAapaKTEpPHBIX CBOMNCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PM3MUYECKUX SIBICHUN B OKPY>KAIOIIEM
Mupe (B TOM 4uCle (U3NYECKUE SIBJICHUS B MPUPOAC: NPUIUBBI U OTIUBBL,
nBrokeHne IutaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE [JBHKEHUE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB JKHUBOTHBIMH, 36MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, D3XO, LBETa TeJ, ONTUYECKHUE SBJICHUA B IPUPOLE,
OuoNornuecKoe IEHCTBHE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Iy4YEHUI, €CTECTBEHHBI paguOaKTHBHBIA (POH, KOCMHUYECKHE JIy4H,
pPaZOaKTUBHOE U3IIy4YECHHE IPUPOIHBIX MUHEPAJIOB, JeiCTBUE
PaJMOAaKTUBHBIX HM3JIy4Y€HUI HA OpraHU3M YEJIOBEKa), PU 3TOM IEPEBOIUTH
NPAaKTHUECKYIO0 3aJady B Y4YeOHYIO, BBIICTATH CYIIECTBEHHBIE CBONCTBA
(mpu3Haky) GU3HMUECKUX SIBICHMUIA;

ONKCHIBaTh WU3YUYCHHBIE CBOMCTBA TEN W (UINYECKUE SBJICHUS, HCIOJB3YS
¢uznyeckue BETUYMHBI (CpeAHssi U MIHOBEHHAash CKOpPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBIDKCHUM, YCKOPEHHE, IIEPEMEIIECHNUE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIA YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
cBOOO/IHOTO MAJICHMsI, BEC TEJIa, UMITYJIbC T€Jla, UMITYJIbC CHIIbI, MEXaHUYECKas
paboTa W MOILHOCTb, IOTEHLIMAJIbHAS OHHEPrusl Teja, MOJHATOTO Haj
IIOBEPXHOCTBIO  3€MJIM, [IOTEHUMAJIbHAs DJHEPrUs CXKATOW  IPYKHHBI,
KMHETHYECKasi SHEPIusi, MOJIHAsI MEXaHWYecKas 3HEeprus, Mepuoj] M 4YacroTa
KOJIeOaHM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb IMPEJOMIICHUS CpEeIbl), MPU OMUCAHUU MPaBUIBHO TPAKTOBAThH
(U3MYECKUI CMBICT MCHOJB3YEMbIX BEJIIMYMH, OOO3HAYEHUS M EIUHULIBI
(GU3MYEeCKUX BEIMYMH, HAXOAWTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SABJICHUS U MPOLIECCHI, UCIIOIb3YS
3aKOH COXPAHEHUS DSHEPIuM, 3aKOH BCEMHUPHOIO TATOTEHHS, NPHUHIIMII
CYIIEpPIIO3ULIMHA CUJI, TPUHIMI OTHOCUTENBbHOCTH [ amwiies, 3akoHbl HbroTOHA,
3aKOH COXPaHEHHsI HMITYJIbCa, 3aKOHBl OTPAXKEHMSI WU IIPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsAJ0BOr0 U MacCOBOIO YHCEIN IIPU SIEPHBIX PEAKLUSX,
Opu 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYyallUl MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh MNPUUYUHHO-
CIIEJICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE M3 2—3 JIOTMYECKUX IIAaroB C
ornopoil Ha 2-3 M3YyYEHHBIX CBOMCTBA (PUBMUECKHUX SIBJICHUN, (U3MUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

pemaTh pacy€THble 3aauu (OMUpAarolIMecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJNIB3YSl 3aKOHBI M (POPMYJIbI, CBSI3bIBalOUIME (DU3MUECKHE BEIMYMHBIL: Ha
OCHOBE aHAJIM3a YCJIOBHUS 3a/Ja4d 3alUChIBaTh KPATKOE YCIIOBHE, BBIABIITH
HEJIOCTAIONINE WU HW30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI W (POPMYIIHI,



HEOOXOAMMBIC JUIsl  PEIIeHWs, TMPOBOJUTH pacuy€Thl W  OIICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIMYUHBI,
pacno3HaBaTh MPoOJIEMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3NIECKUX
METOJ/IOB, HCIIOJIb3Ysl OINHMCAHWE WCCIEAOBAaHUS, BBIICIATH MPOBEPSIEMOE
NPEANnojoKeHue,  OIEHUBATh  MPABWIBHOCTh  MOpSAKAa  MPOBEACHUS
UCCJIEIOBAHMUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUIA
U OTIBITOB;

MPOBOJIUTH OMBITHI 1O HAONIOACHHUIO (HM3MYCCKUX SBICHUA WU (U3UICCKUX
CBOMCTB Ten (W3yuyeHHUE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
OHEPTUH, 3aBUCUMOCTD TIEPHO/Ia KOJIeOaHUN TIPYKUHHOTO MAasTHUKA OT MAaCChI
rpy3a W KECTKOCTH TPYXHHBI W HE3aBHCHUMOCTh OT aAMIUIATYABl MaJbIX
Kosie0aHul, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, paslioKeHHe OerIoro
CBETa B CIIEKTpP, M3yY€HHE CBOWMCTB H300pa)KEHUS B IUIOCKOM 3€pKajie u
CBOMCTB H300pakeHHs] TIpeIMeTa B coOuparomieil JuH3e, HaOIIoJACHUE
CIUIOUTHBIX M JIMHEHYATHIX CIEKTPOB U3IYUEHHUS): CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpyIOBaHMs, OMUCHIBATH XOJ OIbITA U
€ro pe3yJIbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 TMPAMBIX HU3MEPEHUMU, Ompeaesss
CpelHee 3HAYCHUE U3MepsieMol  BelIMYMHBl  ((DOKYCHOE  paccTOsIHHUE
coOuparoieil  JTuH3bl), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUs
(M3MepUTEIHLHOTO TPUOOpPaA);

MPOBOJUTh  WCCIICIOBAaHUE  3aBUCUMOCTEH  (PU3NYECKMX  BEIMYHMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH (3aBUCHMOCThH ITYTH OT BPEMEHHU IIPHU
PaBHOYCKOPEHHOM JBWKEHUM 0€3 HayaJdbHON CKOPOCTH, MEpHOJia KOJIeOaHui
MaTEMaTHYECKOT0 MasTHHUKA OT JIJWHBI HUTH, 3aBHCHMOCTH yTjia OTPaKCHHS
CBETa OT yrja MajJeHus U yriia IpeIoMIICHUs OT yIJla MaJieHus): MIaHUPOBaTh
UCCJIEIOBAHUE, CaMOCTOSITEIbHO  CcOOMpaTh  yCTaHOBKY, (PUKCHpPOBATh
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIEC TAOJIHUI] U
rpaduKoB, JAenaTh BEIBOABI IO pe3yjIbTaTaM UCCIIeI0BAHNUS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (DU3UUECKUX BEJTUUYHUH (CPEIHSIST CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBMIKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHusi, >KECTKOCTh TMPYXHUHBI, KOAXDDUIIMEHT TPEHUs CKOJbKCHUS,
MeXaHHuecKas paboTa M MOIIHOCTh, YacToTa M IEpUoJ] KoJicOaHMA
MaTEMaTHYECKOTO U MPYKHHHOTO MASTHUKOB, ONTHYECKAs CHUJIa COOMPAFOIICH
JUH3bI, PpPaJUOaKTUBHBIA  (OH): TUIAHUPOBATH H3MEPEHHs, CcoOUpaTh
OKCIICPUMCHTAIBHYI0  YCTAaHOBKY U  BBINIOJNHATH  W3MEPCHHUS,  CICTYs
NPEIIOKCHHOW ~ WMHCTPYKIIMM,  BBIYHCIATH  3HAYCHHWE  BEJIMYHMHBI |
aHAJIM3UPOBATh TOJYYEHHBIC PE3YNbTaThl ¢ YYETOM 3aJaHHOW TOTPEUTHOCTH
U3MEpPEHUN;

cOOI0O/IaTh TIpaBWjla TEXHUKU O€30MacHOCTH mpu padbore ¢ 1abopaTOpHBIM
000pyI0OBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (DU3UYECKUX  MOJIETIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCUHBI MCTOYHUK CBETA,



Jqyd4, TOHKas JUH3a, INITaHEeTapHas MOJIETb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO
Apa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C OMOpPOW HA MX ONMUCaHUS (B TOM 4YHCIIE: CIIUIOMETP, AATUUKU
IOJIOKEHUS, PACCTOSIHUS M YCKOPEHHs, pakeTa, 3XOJOT, OYKH, IMEPHUCKOIL,
¢oToanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JIO3UMETp, Kamepa
Bunescona), wucnonb3ys 3HaHMS O CBOMCTBaX (DPU3MUYECKUX SIBICHUH U
HE0O0X0auMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl U CXEMAaTHUHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPHUTEINBHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB MpHU
pelieHny y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBI Ui MOCTPOCHUS
M300pKCHHI B TNTIOCKOM 3€pKaJie U COOMpAIoIIeH JTHH3E;

IPUBOJUTH NMPUMEPHI (HAXOIUTh MH(OpPMALMIO O MPHUMEPAX) MPAKTHUYECKOrO
UCIOJIB30BaHUsl  (PU3MYECKUX 3HAHUM B TIOBCEJIHEBHOM JKU3HM NS
obecrnieueHnss 0€30MaCHOCTU MpHU OOpaIleHUH ¢ MPUOOpPaMHU M TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHHUS 3[0OPOBBS M COOJIIOJEHUS HOPM 3KOJIOTMYECKOIO
NOBEJICHUS B OKPYXKaloIIeH cpee;

OCYILECTBIATh MOUCK MHPOpMaIK (usnueckoro cogepxanus B MHtepHere,
CaMOCTOSITENIbHO  (POPMYJIMpPYsl  TOUCKOBBIM  3ampoCc, HAaxXOOuTh IMYTH
ONpe/eNeHUs]  JOCTOBEPHOCTH TMOJY4YeHHOM UWH(POpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCTIONB30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJSPHYIO
JauTepaTypy (U3HUECKOTO COJEp)KaHMs, CIPABOYHBICE MaTepuajbl, PECypChI
cetru  MuTtepHer, BnaaeTb nOpuéMaMH  KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COJAEpIKAHUA,
nyOJIMYHO TPEACTAaBIATh PE3yNbTaThl MPOEKTHOW WM HCCIEI0BATENbCKON
JESTEIIbHOCTH, TPU 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YyUEHHBIM MOHATUHHBINA
anmapaT HM3ydyaeMoro pasfena (U3MKM M CONPOBOXKIATh BBICTYIICHUE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecRue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
Pazges 1. ®usuka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HayKa O IpHpoIe 2 https://m.eds00.ru/7416194
bu6mmoreka [IOK
12 PuU3HICCKHC BENMIMHEI 2 1 https://m.edso00.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 CTpoeHue peilecTsa . ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 Eubmorexa IIOK
' https://m.eds00.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 Mexaruueckoe ABmxeHue 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 HMuepus, macca, nioTHOCTS 4 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bret cun 14 1 2 https://m.edso0.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
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xukocTn S https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe napneHue 6 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 5 bubnuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabota u momHoCTS 3 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie Mexanu3MEL > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
53 Mexaieckas sHeprus 4 ! https://m.eds00.ru/7416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
. bu6mmoreka [IOK
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie nponeccer 21 1 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJI€HUS
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 bubnuorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruuThbie AB1CHHA 6 1 2 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJICKTPOMATHHTHAS HHAYKILHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 10



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 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OMHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonericraue e 20 1 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomp1 coxpanenus 10 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 Mexameckue Konebanms ! 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 0 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 bubnunoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHne 6emoro cBeTa B CIIEKTP 3 bubmmoreka [IOK



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

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

Wroro no pazueny 15
Pa3gen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 Bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenue atomnoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasjeun 6. IloBTopuTe/1bHO-0000 a0 MIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
6.2 | 0
6.3 | 0
Htoro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
®dusuka, 8 knacce/ [eppimkua .M., UBanos A.U., AKIMOHEpHOE OOIIIECTBO
«3natensctBO «IIpocBenienue»

®dusuka, 7 knacce/ [eppimkua .M., UBanoB A.U., AKIIMOHEpHOE OOIIIECTBO
«3natensctBO «lIpocBenienue»

®dusuka, 9 xknace/ [leppimkua .M., UBanoB A.U., AKIIMOHEpHOE OOIIECTBO
«3natensctBO «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
Jlykamuk B.WU. UBanosa E.B., Coopuuk 3amau no ¢usuke 7-9 kinacc,
N3parenscTBo [IpocBemenne

https://nsportal.ru/shkola/fizika

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/



