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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHUI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM ¢eaepanbHOi paboueil mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMbl 1o (u3MKe HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCA W OpPraHU3alUi0 H3YyYEHHUs
GU3NKKM Ha NeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzaruu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM OO0Y4YEHUs, a TaKXKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIUBaeT paclpeeseHue yueOHOro Matepuania
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJaroOmuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPeIMETY.

®duszrka SBIAETCI CUCTEMOOOPA3YIOUIUM [IJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (HU3NYeCKne 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGUIHICCKOU
reorpadgued, BHOCHT BKJIaJ, B €CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MEeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEeHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 THaBHBIX 3a7a4 (U3UYECKOTO OO0pa3oBaHUSI B CTPYKTYpe O0OIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTHU H
MHTepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JAaHHbIE WU HUCIOJb30BaTh  HAy4dHbIC
J0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOOB.

Lenn wusyueHuss ¢GU3MKK HaA YpOBHE OCHOBHOro oOImiero oOpa3oBaHMs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBareibHBIX opranuzanusx Poccuiickoit ®enepanuu, peannu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickort deaeparuu (mpoTOKOI OT 3
nekadbps 2019 r. Ne [TIK4BH).
Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJIeIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbraTa H3ydYCHUs
OCHOB CTPOCHHMSI MaTepHUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKU JUISI Pa3BUTHS IPYTHUX
CCTCCTBECHHBIX HAYK, TCXHHKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
npo(heCCHOHATBLHON ESITEIbHOCTH, CBA3aHHOW ¢ (M3MKOM, MOJTrOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HIGFO 06pa30BaHI/I}I oOecneunBaeTCs PEIICHUEM CICAYIOMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOEHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX;

NpUOOPETEHHE YMEHUUN OIMUCHIBATH U OOBSACHATH (HU3MUECKHUE SIBICHUS C
MCIOJIb30BaHUEM TOJyYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIECHUs TNPOCTEHUIIUX PACUETHBIX 3alad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

pa3BHUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHHS U BBITIOJHATH OIBITHI,
nabopaTopHble  paOOTBl M  SKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHpoOpMaIuel (GU3NUIECKOro COAEp’KaHusd,
BKJIOUass MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaIbHON NesATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha w3ydyenue ¢usuku (6a30BBI YpOBEHBb) HA YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus orBoautcs 238 dacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlelto0), B 8
Kiacce — 68 yacoB (2 4aca B Henenmo), B 9 kiacce — 102 gaca (3 daca B Henelo).

[Ipennaraemslii B nmporpamme 1o (Qu3uke MnepedyeHb J1abopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNb JeIaeT BbIOOP MPOBEICHHUS



7a060paTOpHBIX PAbOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, ClHUCcKa HKCIEPUMEHTATIbHBIX 3a/IaHHM, MpejiaraeéMblXx B pamKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ posib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoibl. DU3NYECKHE SBICHUSA:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3MmepeHue Quiznueckux BenuyuH. Duznyueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi cUCTeMa €IMHHIL.

Kak ¢wusuka u jgpyrue ecTecTBEHHbIE HAyKM H3y4YalOT MPUPOIY.
EcTecTBeHHOHAYUHBIN METOJ MO3HAHUSA: HAOIIOJEHHE, TOCTAHOBKA HAyYHOTO
BOMPOCA, BBIIBIKEHUE TUIIOTE3, IKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHUuYecKue, TEIUIOBBbIE, JJIEKTPUYECKUE, MAarHUTHbIE, CBETOBBIE
SIBJIICHUSL.

2. ®usnueckue TpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
I (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI IeJIeHUs IIKabl U3MEPUTEIHLHOTO TTprbdopa.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue 00bEMaA )KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJbIX TEll.

5. M3MepeHune Temieparypbl NpU MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue wuccienoBaHUs MO MPOBEPKE THIIOTE3bI: JAIbHOCThH MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIILHO, TeM OoJiblle, YeM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayasibHble CBeICHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHL,

JOKa3bIBAIOILINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul] BemiectBa. CBS3b CKOPOCTH [IBMXKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumoneilicTBue yacTuil
BEILECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpauuu.

1. HaGmonenre OpOyHOBCKOTO JIBHXKEHHSI.



2. Habmonenue nuddysun.
3. HaGmtomenue — siBneHud,  OOBSACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTaJKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. Ouenka JuamMeTpa aroMa METOJAOM PsoB  (C  KCIOJIB30BAaHUEM

dbotorpadumuii).
2. OnbITHI 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.
Mexanudeckoe ABWKeHHE. PaBHOMepHOE U HEpaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpennsisi CKOpPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BpPEMEHU JABUKCHHUS.
SIBnenue wuHepuWU. 3aKOH WHEpIUU. B3aumojeicTBue Ten Kak NpUYMHA
U3MEHEHMSI CKOPOCTH [IBIDKEHHsI Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYNI B €AMHUIIE
00BEMa BellecTna.
Cuna Kak xapakTepucTHKa B3auMozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIeHHE TATOTEHUS M CHUiia
TspkecTu. Cuiia TshKeCcTu Ha Ipyrux mianerax. Bec tena. HeBecomocts. Cnoxkenue
CWJI, HAIMPaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeicTByromas cun. Cuna TpeHUs.
TpeHue CKOMbXKEHUS U TPEHHE MOKOA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTro JIBUKEHHUS TeNa.
2. U3mepeHne ckopoCTH MPSAMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBeHUs: MHEPIUH.
4. HaOmroneHnue n3aMeHeHUs] CKOPOCTHU MPHU B3aUMOJIEUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TE.
6. CioxeHue Cui, HalpaBiIeHHBIX IO OAHON MPSMOH.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapuKa B >KUJIKOCTH,
MOJIEITH DJIEKTPUYECKOTO aBTOMOOUIISL U TaK J1ajee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa II0
HAKJIOHHOM IMJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH pacTsKeHus (aedopmaliumn)
NPYXUHBI OT TPUIIOKEHHON CHJIBL.

5. OmbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBl TPEHHUS CKOJIBKEHUS OT
Beca TeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBIIICHUS U yBEJIWYEHU JaBlieHus. [laBienue rasa.
3aBUCHMOCTh JaBJieHHs] Taza oT oObéma, Temmeparyphl. Ilepemadya naBiieHHS
TBEPABIMU TEJIAMH, XKUAKOCTIMU W ra3zamu. 3akoH Ilackams. IIHeBmaTuueckue
MaIliHbI. 3aBUCUMOCTbH JaBJICHUS KUIKOCTH OT TIiyOWHBI. ['mMapocraTnueckuit
napagokc. Coobriaromuecs: CoCybl. [ mapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atmocepHoe maBiaeHue. [IpuuuMHBI CyIECTBOBaHUS
BO3yITHOM o0onouku 3emiu. OmbiT Toppuuemnu. M3mepenue atMmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 11 U3MepeHus: aTMOCPEpPHOTo AaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJi0. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocy/ibl.

['mnpasnuueckuit mpecc.

[IposiBnenue nercTBHs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOrPY>KEHHON YacCTH
T€Ja U IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKUBAIOMIEH CUIIbI BECY BBITECHEHHOW KUKOCTH.
VYcnoBue miaBaHus TEN: MJIABaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B
’KHIKOCTh YaCTH Tea.

OmpeneneHne  BBITAIKUBAIOMICH  CWJIBL, JICHCTBYIOIEH Ha  TeJo,
NOTPYXKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOIICH HA TEJIO
B JKHUJIKOCTH, OT MacChI TEJa.

OnbITEI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B IKUIKOCTH, OT O00BEMa MOrPYyKEHHOW B
’KHIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUJIKOCTH.

KonctpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOOKH U
onpenesieHne e€ rpy30noIbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JDHEpPrusi.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs IIJIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHwe mpaBWiia paBHOBECHUS pbluara K OJIOKY.



«3omotoe mnpaBwio» MexaHukd. KIIJ mpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY M TEXHUKE.

Mexannueckass osHeprus. KuHeTmdyeckas UM TOTEHUMAJbHAs SHEPTHUS.
[IpeBpaleHre OTHOTO BH/Ia MEXaHUYECKOUN IHEPTHUH B APYroi. 3aKOH COXPAHEHUs
SHEPIUH B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenve pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUU Tela

10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HccrnenoBanue yclOBHil paBHOBECHSI pblyara.
3. Usmepenwne KIIJ] HaKIOHHOM TIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopgenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSSHUM BeIIeCTBa.
Kpucrannuueckue u amopdubie tena. OObICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBOe paclIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
gactull. BrHyTpennss sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH HHEPTHH:
Temionepeaaya 5 COBEpILICHUE pPaboTHI. Bunasr TeTIoNepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYCHHE.

KoanuecTBo TemnoThl. YIenbHas TEIIOEMKOCTH BelllecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHeHHE TeruioBoro OamaHca. [lnaBieHue wu
OTBEpJCBAaHUE KPUCTALUIMUYECKUX BEIIECTB. YAEIbHAs TEIJIOoTa IIJIaBJICHUS.
[TapooOpaszoBanue u koHaeHcanusa. Mcmapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHHus. 3aBHCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOTo
JTIaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus TomuBa. Y AeJbHas TEIJIOTa CTOpaHusl.

[Tpunnumer pabotel TernoBeiX aBuratenei KIIJ TeruioBoro npurarens.
TennoBble ABUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGmronenune 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Ha6monenune nuddysun.

HaGmronenue siBeHnit cMauMBaHUsI M KalMJUIIPHBIX SIBJICHUH.
HaGmroeHne TemioBoro pacmpeHus Tel.

N3meneHnune namieHUs Tra3a NMpu U3MEHEHUH 00bEMA M HATpEeBAaHUU WITU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenaymu.

OxJakJIeHre TIPU COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHCIIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMuHBIX BEIIECTB.
Habmaronenue kuneHus.

HaGmroieHre mocTosTHCTBA TeMIepaTyphl IPH TUTABJICHUH.
Moenu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHIIA.

OnbIThl, JI€MOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBIICHUS BO3AyXa OT €ro
00béMa M HArpeBaHUS WIN OXJIAXKISHUS.

[IpoBepka ruNOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH DSHEpPruM Tejna B pe3yibTaTe
Tertonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IIpHU
TEII000MEHE C HAarpeThIM METAJUIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHusl.

OrnpenenieHne OTHOCUTENIFHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TETUIOTHI MUIABICHUS JIbJA.

Paznen 7. djekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apspKeHHBIX  Tell. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIAMH).

OnekTpuueckoe moJie. Hampsxk€HHOCTh 3nekTpuueckoro mnojsd. Ilpuniun
CYNEPTO3UIINH IEKTPUUESCKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Ctpoenne aroma. [IpoBOIHMKM W  JMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUSI CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
HNcTOoUuHMKM TIOCTOSSHHOTO TOKa. JIeMCTBUSI SJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DINEKTPUYECKUN TOK B KHUJIKOCTSAX U ra3ax.

Onexktpuueckas uenb. Cuwina Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YAEIBHOE COMPOTHUBJIIEHUE BellecTBa. 3akoH OMma
st ydactka uenu. [lociemoBarenbHOE W MapajlielIbHOE — COCUHEHUE
POBOJHHUKOB.

PaGota w MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue e U MOTpeOUTENH IEKTpUIecKoit sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosnable  MarHuThl.  B3amMojeiicTBMEe  ITOCTOSHHBIX  MarHuTOB.
MarnautHoe 1oyie. MarauTHoe nmosie 3eMJIM M €ro 3HaueHue JJIA JKU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe Tole  dJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fiCTBME MAarHUTHOIO TIOJIsl HA MPOBOJAHUK C TOKOM.
OJNIeKTPOABUTATENIbL TOCTOSTHHOIO TOKa. VCMoOnb30BaHUE JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DJIeKTpOreHeparTop. Crioco05b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpur3anus Ted.
JIBa pojia 3JIEKTPUUYECKUX 3apsII0B U B3aUMOJEHUCTBUE 3aAPSIKEHHBIX TEl.
YCTpOMCTBO U IEMCTBUE JNEKTPOCKOTIA.
DJIeKTpOCTATUYECKAST UHIYKIIUS.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsII0B.
ITpoBOTHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIerCTBUS 3JIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKU TOK B KHUJIKOCTH.
. ['a30BbIl paszpsn.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenue 3JIeKTpUIeCcKOro HalpsKeHUs BOJIBTMETPOM.
. PeocTat 1 MarasuH cOnpOTUBIICHUH.
. BzanMmoencTBre mocTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHrue MarHUTHBIX TOJICH MMOCTOSTHHBIX MarHUTOB.

OnbIT DpcTena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBHe MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSSHHOTO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKITHU.

OnbiThl Dapajes.

3aBUCUMOCTh HAIPABJIICHUS MHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHUS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14,

15.

16.

OnpiThl 1O HAOMIONEHUIO BJIEKTPU3ALMM TN HWHAYKIWMEH | TpHU
CONPHUKOCHOBEHHUH.

HccnenoBanre JEWCTBUS 3JIEKTPUYECKOrO IOJISI HA MPOBOJHUKH U
TURJIEKTPUKH.

COopka u npoBepka paboThl IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpEe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTb ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHana.

[IpoBepka mpaBWiIa CIOXKEHUS HAINPSHKEHUI IpU MOCJIEA0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MpPU MNapaJJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Y€pe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS IOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
O0OBEIMHEHUU U pa3/IelICHUN.

HccnenoBanue neiCTBUA SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITBI, JE€MOHCTPUPYIOLIHE 3aBUCHUMOCTb CHJIBI B3aUMOJAECHCTBHS
KaTylIKM C TOKOM W MarHuTa OT CHJIbl TOKa WM HaIlpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydenue AeiicTBUSI MarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenue KII/I 351eKTpoiBUTraTENbHON YCTAHOBKH.

21. OOBITBI 1O MCCHEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCJIEOBAaHNE W3MEHEHUM 3HAYEHUs W HaANpaBiI€HUsS HWHIYKIHOHHOTO

TOKA.
9 KUIIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe JABUWKeHHE. MarepuanpHass Touka. Cucrema oOTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHs. PaBHOMepHOE NpsIMOIMHEHHOE
nBuxeHne. HepaBHoMepHOe npsmoiinHeiiHoe nBukeHue. CpelHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmkeHue. CB0OOOIHOE
nagenue. OnwITel ["anuies.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m ydactota oOpareHus.
JIuHenHas u yriioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHHUS MIOKOsI, APYTUE BUBI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. Y CKOpEHHE CBOOOIHOIO
nageHud. J[Bmwxenue muaner Bokpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOIO Tejla € 3aKPEIUVIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue umiyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUXKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TsHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHATOTrO HaJl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHast sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KHHETUYECKOW HHEPIUU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JABMKEHUS TeJla OTHOCUTENIbHO Pa3HBIX Tell

OTCUETA.
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8.
9.

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

CpaBHEeHHE TyTeW W TPAcKTOPHH JBMIKECHHS OJIHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbBIX TeJ OTCUETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TTPSIMOJIMHEHHOTO JIBHYKCHUSI.
HccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaGuroieHre NBHOXKCHHS TeJla 1O OKPY>KHOCTH.

HaOuroieHre MEXaHUUECKHX SBIICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ pPABHOMEPHOM HW  YCKOPEHHOM JIBHKCHHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPCHHS TeJla OT MAacChl Tejla M JICHCTBYIOMICH Ha HETO
CHJIBL.

HaGroienre paBeHCTBa CHIT TIPH B3aMMOJICHCTBUN TEJ.

M3meHeHMe Beca Tela MPU YCKOPEHHOM JBHIYKEHUU.

[lepenaua uMITyiIbCca MpU B3aUMOJICHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHHe UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMOACHCTBHUH.
HaGuroieHre peakTHBHOTO JIBHYKCHHS.

CoxpaHeHHe MEXaHUYCCKOH SHEPTUHU TIPH CBOOOHOM IaJICHUH.
CoxpaHeHHe MEXaHUYECKON IHEPTUH NP ABUKCHUH Tella MO/ JICHCTBUEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimeot.

1.

KoHcTpyupoBanue TpakTa JUisi pa3roHa M JajbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJbXKEHUs OpycKa WM JABUKEHUS
IIapyKa Mo HAKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejla TMPU PaBHOYCKOPEHHOM JBUXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW MPHU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenne kodhPUIIMEHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHS NMPU PABHOMEPHOM JIBIXKEHHH Teja
110 TOPU30HTAJILHOMN MOBEPXHOCTH.



10. Onpenienienne  pabOTHl  CHJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
VICIIOJIb30BaHUEM HEIMOABHKHOTO U MOABHIKHOIO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHCHHS YHEPTHH.

Pa3nen 9. MexannuecKne KoJ1e0aHUA M BOJTHEI.

KonebarensHnoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHOI,
4acToTa, aMIUIUTyAa. MaremMaTH4ecKuil U NPY>KUHHBIA MasTHUKU. [IpeBparienue
SHEPTHH MPH KOJIeOATEIIHHOM JIBHKEHUU.

3aryxaromue  KojeOaHusa.  BeiHyxkIeHHble — KoneOanus.  Pe3onanc.
Mexannueckue BoiHbBL. CBolcTBa MexaHW4YecKuMX BoOJH. [IpomonbHble U
nmoriepedHple  BOJHBI. JIIMHA BOJHBI M CKOPOCTh €€ pacipoCTpaHCHHUS.
MexaHnnueckue BOJTHBI B TBEPIOM TeJle, CEHCMUUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MH}pa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.
1. HabGmromenme kosjeOaHMii TeNI IO JEHCTBHEM CHJIbI TSHKECTH WU CHJIBI
YIPYTrOCTH.
2. Habmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGmronenue BBIHYXJEHHBIX KOJIeOaHUN U pe30HaHca.
4. PacnpocTpaHeHHe MPOAOJbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJICIIH).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHUYECKHU pE30HAHC.

Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl W TepHoja KojieOaHWil MaTeMaTH4ecKoro
MasiTHUKA.
2. Ormpezenenne 4acTOTHI U MieprUoa KoieOaHil MPY>KMHHOTO MAasITHHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TIEpHOJa KOJEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT IIJTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEepUOia KOJeOaHui Py KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MaccChl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJeOaHHid
NPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. 3mepeHue ycKopeHusi CBOOOTHOTO MaJeHUSI.
Paznen 10. DiieKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHuTHele  BoiHbL.  CBolicTBa
ANEeKTpoMarHuTHeIX BOJH. Illkama anekTpoMarHUTHBIX BOJH. Vcmonb3oBanwue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEIh CBETA. Hcrounukn CBETA. [IpssmonuHEHOE

pacnpoctpanenue cBera. 3atMeHus: Connna u Jlynsl. Otpaxkenue ceta. [mockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

IIpenomnenue cBeta. 3akoH mpenomieHHs cBeta. [losiHOe BHYTpeHHee
OTpaXeHHWe cBeTa. Vcnonap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydeir B JnmH3e. Onruueckas cucrema ¢oToamnmaparta,
MUKPOCKOIIAa M TeJjieckomna. ['7a3 kak omnTuueckas cuctema. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B crnekTp. Omnbitel Hptorona. CroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpssMosiHEHHOE pacIpoCTpaHEHHUE CBETA.

OTtpaxeHue cBerTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

OnTuyecknii CBETOBO/I.

Xon mydeit B coOuparoiie JnH3e.

XoJ JIyueu B pacCEeHBaroOIICH JIMH3E.

[TomyueHnne n300pa>keHUH C TTOMOIIIBIO JTUH3.

[Tpunnun necTBus goToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. PaznoxxeHue 6emoro cBera B CIEKTP.

12. [Tonydenue 6eyoro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)X€HUsSI CBETOBOTO Jydya OT yrjia
MaJICHUS.
N3ydeHne xapakTepUCTUK U300paKEHUS TIpeMEeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMJICHUSI CBETOBOIO Jiyda OT yTJjia
NaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. Tlomyuenue nu300pakKeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIIE
JIUH3BL.

6. ONBITHI 11O PA3I0KEHUIO OEJIOTO CBETa B CIIEKT).

OnbITEI TIO BOCTIPUATHIO I[BETA TMPEAMETOB NpPH WX HAOIIOJCHUU uepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbIe iBJI€eHUS.

Onbitel Pe3epdopna u mnanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u noraomieHue cBera atomoM. KBauTel. JInHelHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
aapa. HykimoHHas Mozaenb aroMHoro sapa. M3ortombsl. PaanoakThBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX siAEP.

SAnepHble peakiyu. 3aKOHBI COXPAHEHHUS 3apsA0BOTO W MAacCCOBOIO YMCEIN.
OHeprus CBsi3M aTOMHBIX sjaep. CBsi3b Macchl M SHepruu. Peaknuu cuHTe3a U
nenenus sanep. Mctounuku 3Heprun CoJiHIa U 3BE3.

AnepHast sHepreTuka. [[ecTBUS paIMOAKTUBHBIX HW3JIYYCHUN Ha KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CHexTphl U3JIy4YEeHUSI U HOTJIONICHHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrunka MOHU3HPYIOIMIHNX U3TYUYESHHH.

6. Peructparus uznydeHusi IpupOAHbIX MUHEPAIOB U TTPOJTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmromeHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTrUM YACTUIIBI MO0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3mepenue paqnoakTUBHOTO (oHa.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAONMINNA MOIY/Ib TIPEIHA3HAYEH ISl CUCTEMATH3alNH
U 0000IIEHHS  MPEeIMETHOrO  COACPXKAaHUS U OMbITa  JCSATEIHbHOCTH,
pruoOpPEeTEHHOTO MPU U3YUCHHUH BCETO Kypca (DM3WKH, a TakKKe JIJIsT TOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHY Mo ¢GU3UKEe [JIs1 OOydJaronuxcs,
BBIOPABIIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy M3yuyeHHu NTaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTIEYMBACTCS JOCTHXKCHUE MPEIMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  OO0yueHus, GopMuUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB MCCJIEIOBAHUS



SIBJICHUM npupoabl U TCXHHUKH, OBJIAACHUC YMCHUAMU O0OBSACHATH (1)I/I3I/I‘ICCKI/I€
ABJICHUA, TIPUMCHAA IIOJYUYCHHBIC 3HAHMA, PCIOaTb 3adadnd, B TOM YHCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.

HpPIH[IPIHPIaHBHO HGHTGHLHOCTHBIﬁ XApaKTCPp AAHHOI'O pa3aciia pCain3yCTCAa
3a CYET TOro, 4tTo 06}7‘13}01111/1605[ BBIIIOJIHAKOT 3aJdHHA, B KOTOPBIX HM
mpeaaaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU paciio3HaBaTb W HAY4YHO O00BACHATH
(1)I/IBI/I‘IGCKI/I€ SIBJICHHS B OKpY)KElIOHlGﬁ mpupoac u HOBCGHHGBHOﬁ KHN3HU,

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUSA (1)I/ISI/III€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI IMPOBCPKU TUITIOTE3 U IMMOJYUCHUSA TCOPCTHUICCKHUX BBIBOJIOB,

00BACHATH HAaYYHBIC OCHOBBI HanOosee BaXXKHBIX I[OCTI/I)KGHI/If/'I COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HaIlIpUMCP, IPAKTHYCCKOT'O HUCIIOJIb30BaAHUA PA3JIMYHBIX HCTOYHUKOB
OHCPIUM HAa OCHOBC 3daKOHAa IMPCBpAIICHUA U COXPAHCHHUA BCCX M3BCCTHBIX BHIOB
OHCPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO
Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pPE3YyIBTATOB.

B pesynbraTe nzyueHus puU3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs
y oOyuatomierocs OyayT cOpMUPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3YJIbTAThl B
YacTHu:
1) mnaTpHOTHYECKOTO BOCIIMTAHMS:
— TIPOSIBJIEHUE HHTEpPECAa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKor HAyKu;
— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;
2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
— F'OTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUMN
bu3uKy;
— OCO3HAHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YUYEHOIO;
3) 3¢TeTHYECKOr0 BOCIMTAHUS
— BOCIIPHUATHE JCTETHMUECKUX KadecTB (U3MUECKOW HayKH: €€ TapMOHHYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:
— OCO3HAHUE LIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJOTHI, BaXKHEUILIEW COCTABIISIIOIEN KYJIbTYPHI;
— pa3BUTHE HAyYHOU JI0003HATEIBHOCTH, HHTEpeca K HCCIIeI0BATEIbCKON
NEeATEIbHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOTYYHS:
— OCO3HaHWE IIEHHOCTH Oe30MmacHoro oOpa3a »>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TIpaBWil 0€30MacCHOTO TOBEIECHUS Ha
TpaHCHOpPTE, HA JOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM OOOpYIOBAaHUEM B
JOMalTHUX YCIIOBUAX;
— c(hopMUPOBAHHOCTH HABBIKA peieKCHH, TPU3HAHUE CBOETO MpaBa Ha OIMIHUOKY U
TaKoro e IpaBa y Apyroro 4ejioBeKa;
6) Tpy10BOr0 BOCIIMTAHMS
— AaKTUBHOE Yy4YacTHE€ B pEUICHUU MPaKTUYECKHX 3a7ady (B paMKax CeMbH,
o0Opa3oBaTeIbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJOTUYECKON U COLMAIbHOU
HAIPABJICHHOCTH, TPEOYIOUINX B TOM YHUCIIE€ U PU3NYECKUX 3HAHUIA;
— UHTEPEC K MPAKTUUYECKOMY U3yUEHHUI0 MPodecCuii, CBI3aHHBIX C (U3HKO;



7) 3K0JIOrH4€ecKOT0 BOCITUTAHUS:

— OpHUeHTalMs Ha TpHUMEHeHWEe (U3MYECKUX 3HAHWUW IS pEelIeHHs 3aaad B
o0lacTh OKpyXKaromlel Cpenbl, TUIAHUPOBAHUS IOCTYNKOB H OLEHKH WX
BO3MOJKHBIX TIOCTICICTBUMN TSI OKPYXKAIOIICH CPEeIbl;

— OCO3HaHHE TJIOOATFHOTO XapakTepa HKOJOTHYECKUX TPoOIeM W TyTed uX
peleHus;

8) amanTamum K W3MEHSIIOIIUMCS YCJOBHSIM CONHAJBbHON W NPHPOTHOM
cpenbl:

— MOTPeOHOCTh BO B3aWMOJICWCTBUM IPU BBITOJIHEHUHU HCCIIEIOBAaHUHN U MPOECKTOB
(bu3nYECKOI HAMTPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTUX;

— TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPaKTHUECKYIO
TESTEILHOCTD;

— MOoTpeOHOCTh B (JOPMHUPOBAHUHM HOBBIX 3HAHHA, B TOM YHCIIe (POPMYIUPOBATH
UJICH, TIOHSATHUS, THITOTE3bI O PUINICCKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHWE ACPUIIMTOB COOCTBEHHBIX 3HAHWA M KOMIIETEHTHOCTEH B 0OJacTH
bu3uKy;

— TUTAHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PH3MUECKHUX 3HAHUH;
— CTpEMJICHHE aHAJM3UPOBATh W BBIABIATH B3aWMOCBSI3H MPHUPOJBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTIOIH30BAHNEM (PU3NICCKUX 3HAHUM;

— OIIEHKa CBOWX JEUCTBUH C YYETOM BIHUSHUS HA OKPYXKAIOIIYIO Cpemy,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (U3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs 0yayT copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABAaTEIIbHBIC YHUBEPCAIBHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBbIC  JIEHCTBHUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:
e BBIABIATh W XapaKTePU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB
(ssBIEHU);
e YCTaHABJIMBAThH CYIIECTBCHHBIM NMPH3HAK KJIACCH(PUKAIIMHA, OCHOBAHMS JIJIS
0000IIIEeHNS U CpaBHEHUS,
e BBISABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPpUBAaEMbIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCAIUXCS K (PH3NICCKUM SIBIICHUSIM;



BBISIBIIITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU H3yYeHUH (DHU3MUECKHUX
SIBIICHUI W MPOIIECCOB, JIEIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO peleHus y4eOHoW (uzndeckoi
3ama4yn (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIIEHUs, BHIOOP Hamboee
TIOJTXO/ISIIIIETO C YYETOM CaMOCTOSITEIIFHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY TUIaHY ONBIT, HECIIOKHBIN
bu3NYecKnil JKCIEPUMEHT, HEOONbIIOE HCCIeAOBaHHE (PUIUYECKOTO
SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS MIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POpPMYIIHPOBaTH 000OIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIECOBAHUS;

NPOrHO3UPOBATh  BO3MOJKHOE JalibHEeWIlee pa3BUTHE  (U3HUUECKUX
IPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nundpopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALUA WM JTaHHBIX C y4ETOM TMPEJIOKEHHOW Y4eOHOM
bu3nyeckoii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (GOpMY TIpe/CTaBICHUS
uHbOpMAllMK W WUIIOCTPUPOBATh pellaeMble 3a7a4d HECIO0KHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U 1X KOMOWHAIIUSAMH.

KommyHuKaTHBHbBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:

B X0Ji¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT M TPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJICpKaHHUC
0J1aro’KeaaTeaIbHOCTH OOIIEHMS,

COIMOCTAaBIATh CBOM CYXACHUS C CYXICHHSAMH JPYTHX YYaCTHHUKOB
Juajora, OOHapyKHUBATh PA3IMYHE U CXOJCTBO MO3UIINI;

BBIPYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIICIOBaHUS, TIPOCKTA);



NMOHMMaTh M WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHUIYaIbHOW pabOThl TpH pEHIeHUH KOHKPETHOH (u3mueckoi
POOJIEMBI;

NPUHUMATh LEJIH COBMECTHOHN JEATEIBHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTIKEHHUIO: pAaCIpeleNsiTh pOJIM, OOCYXKAaTh MPOILECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJbTaTa Imo
CBOEMY HAINPABICHUIO M KOOPAWMHHUPYS CBOM JCHCTBHS C JPYyrUMHU
YJIeHaMU KOMaH/Ibl;

OIIEHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBHSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B KU3HEHHBIX U YUYEOHBIX CUTYalHsX, TPEOYIOIINX
TSt perieHust GU3NYEeCKUuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJMUHBIX  MOAXOAAX MNPUHATUS  PELICHU
(MHIMBHIYaTbHOE, TPHUHATUE PEUICHUS B TpYIe, MPUHATHE PEIICHHM
TpYIIoi);

CaMOCTOSITEIILHO COCTABJIATH AITOPUTM PellIeHUs GU3HNUECKON 3a7auu WIN
TUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHUIH;
JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAIlMU U MpeJjiararh rjiaH e€ N3MEeHEHHUS,;
OOBSCHATh TMPUYMHBI  JOCTHKEHUA  (HEJIOCTHIKEHHsS]) Pe3yJIbTaToOB
NS TEIHHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJE B XOJ BBIMOJHEHUS
(GU3MYEeCKOr0 HUCCJIEeIOBaHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUTH ce0s Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
NpU3HABaTh CBOE MPaBO HA OIIMOKY MPHU pPEIICHUH (PU3NYECKHUX 3a7a4 WIN
B YTBEPKJECHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEJMETHBIE PE3YJIbTATBI



K xonity oOyuenusi B 7 Kiaacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh  TMOHATUA: (QU3UYECKHUE U  XUMHUYECKHE  SBIICHUA,
HaOJIIO/IEHUEe, DKCIIEPUMEHT, MOJIeNb, TUIOTe3a, €AUHMIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, NPSIMOJUHEHHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOIIAS
cuna,  gedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

pasznuyarh sBieHUs (Iuddys3us, TEIUIOBOE IBUKEHUE YACTHIl BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JBIDKCHHE, HWHEPIUS,
B3aMMOJICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tepejavya JaBlieHus TBEPABIMU TeJlaMH, >KUIAKOCTIMU U
razamu, arMocdepHoe JlaBlieHWe, IUIaBaHWe TeJll, MPEeBpAILCHUS
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEpHl JIBXKEHUSI C PA3TUYHBIMU CKOPOCTSAMH B KMBOW U HEKHUBOU
OpUposie, NEUCTBHE CWIBI TPEHUS B MPUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJIeHUs] HA KMUBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJe YeJIOBeKa, MPU 3TOM MEePEeBOJIUTh MPAKTUUYECKYIO 3a7a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBJICHUIA;
ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBICHUS, UCTIOIB3YS
¢bu3nyecknue BeTWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpEMs,
MyTb, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tela, CWia TpEeHUs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tas3a),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass padoTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHLUAJbHAs JYHEpPrus), MpPU ONUCAHUU TPABUIHHO
TPakTOBaTh  (PU3MYECKHH  CMBICI  HUCIOJIb3YeMbIX  BEJIUYUH, HUX
0003HaYeHUsI M EIUHUIBI (PU3NYECKUX BEIWYHH, HAXOJIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMHU BEIMYMHAMH,
CTpOUTH TpavKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLIECCHI,
UCIIOJNIb3Ys TIPaBUIIa CIOXKEHUS CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHUs phiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXaHWKH, 3aKOH COXPAaHEHUS MEXaHMYeCKOU



OHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA H
3aIUCHIBATh €T0 MAaTEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull NPAaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTh OOBsCHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpO Ha 1—2 M3y4eHHBIX CBOWCTBA (HU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3amadyd B 1—2 JEHCTBHS, HCMOJNB3Yys 3aKOHBl H
dbopmybl, cBsi3bIBalONIME (U3MYECKHME BEJIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUSA 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJICTABIATh (hHU3MUECKUE
BEJIMYUHBI B (OPMYJIbI U MPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAMMBIE NIl PEIICHHs 3a]1ay, OLIEHUBATh PEATMCTUYHOCTD
NOJIYYeHHON (hU3UYECKOM BEJIMUNHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEHIUTh MPH TOMOIIU
(bu3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSTH IPOBEPIEMOE
Opennoyioxenue  (TUMOTe3y),  paziuyaTh M HMHTEPIPETHUPOBATH
MOJIYYeHHBI pe3yibTaT, HAXOIWUTh OUIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
bu3nUecKnx CBONCTB TeJ: bopMyIupOBaTH MIPOBEPSIEMBIE
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYy10BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJIB30BAHMEM AaHAJIOrOBBIX U
uGpoBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUS NTPUOOPOB € YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYUHBI OT
JIpYrod ¢ UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH MYTH
PAaBHOMEpPHO [BWXKYILIETrOCsi Tela OT BPEMEHHM JBUKECHHS TeJla, CHUIIbI
TPEHUS CKOJILKEHHSI OT Beca Tejla, KadecTBa 00pabOTKU OBEPXHOCTEH Teln
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU COIPUKOCHOBEHUS TEIl, CUIIbI
YOPYTOCTA OT YAJIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPy>KEHHON YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEO0, YCIOBUIA
TUTaBaHUsS TeJ, YCJIOBUN paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  Y4eOHOrOo HCCIEOBaHUA, COOUpaThb YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, Clenys MNPeIoKeHHOMY IUIaHy, (UKCUPOBATH
pE3yNbTAaThl TOTYYEHHON 3aBUCUMOCTH (DU3MYECKHMX BEIUYUMH B BUJE



MPE/UIOKCHHBIX TaOMUI] M TpaduKOB, JelaTh BBIBOABI MO Pe3ysibTaTaM
MCCIICJIOBAHHS,

IPOBOJIUTh KOCBCHHBIC H3MEPEeHHsS (HU3MUECKHX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOrO TeNa, CHIA TPEHHUS CKOIBKEHUS,
TaBJICHWE  BO3[yXa, BHITAIKHBAIONIAsS CWIA, JEHCTByMOmas Ha
MOTPY)XEHHOE B JKHUJIKOCTh TEJO, KOA(P(OUIMEHT IMOJIE3HOTO IeHCTBUS
NPOCTBHIX MEXaHW3MOB), CJeAys TPEUIOKCHHON WHCTPYKIUU: TIpU
BBITTOJITHEHUN HM3MEPEHHH CcOoOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYUCIIATH 3HAUCHNUE NCKOMOU BEITMUNHBL;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MMacCHOCTH MPH paboTe ¢ TabopaTopHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, JHHAMOMETP, COOOIIAONINECS COCYIbI, OapoMeTp,
phIYar, IOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS! TUTOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS U3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
MOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOHMCTBaxX (pM3MYECKHUX SBICHUN U HEOOXOAMMBIC (DU3MYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIONCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYIKaIoIIeH cpee;

OCYIIECTBIATH OTOOp HWCTOYHWUKOB WH(popmammu B HMHTepHETE B
COOTBETCTBHH C 3aIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HaHUH © TyTéM CpaBHEHUS pA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SIBIISETCS MPOTHBOPEUYUBON WIIM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJIh30BaTh NIPU BBIITOJIHEHUH YUEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (u3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTepHET, BIaAeTh NMpUEMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MHpOpMAIUU (HU3UUECKOTO COIEPIKaHUS, B TOM
qrciie MyOJWMYHO JeNiaTh KpaTKhe COOOMIEHUS O pe3yiabTaTax MPOEKTOB
WIA Y4YeOHBIX HWCCICNOBaHWM, TIPU OSTOM TPAMOTHO HCIOIb30BATh



W3YUYEHHBI TIOHSATUWHBIA ammapat Kypca (HU3UKH, COIMPOBOXKIAThH
BBICTYILJICHUE MIPE3EHTAIUEH;

e TPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHHMN paCIPENeaTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJadyaMu,
ClIeIUTh 3a BBINOJIHEHHEM IIaHA JCMCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJd B  JACATEIBHOCTb  TPYIIbI,  BBICTpPAUBATh
KOMMYHUKATUBHOE B3aMMOJEHUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K xonmy o0yuenust B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

e HCIIOJB30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TETJIOBOE JBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHble Tela, HACHIIICHHBIM W HEHACHIIICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrus, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN AIEKTPUYECKUN 3apsijl, SJEKTPUUYECKOE MOJie, MPOBOAHUKHI
U TURJICKTPUKH, TOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MAarHUTHOE TOJIE;

e pa3nIMYaTh SBJICHUS (TEIUIOBOE pacHIMpeHHE W CKaTHe, Teruionepesaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KaNWJUIAPHBIC SIBJICHUS, MCIIApECHUE,
KOHJIGHCAIMs, IUIABJICHUE, KpHUCTayuu3aius (OTBEepAEBaHKE), KUTICHUE,
Temionepeaaya (TeTIONIPOBOIHOCTD, KOHBEKIIHS, W3JTy4YCHUE),
AJIEKTpU3aIUs TEJ, B3aUMOJICHCTBUE 3apsAA0B, NCHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JCHUCTBHUE
MAarHUTHOTO TIOJISI Ha MPOBOJHUK ¢ TOKOM, AJICKTPOMAarHUTHAs WHIYKITUS)
MO0 ONHMCAaHUID MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHE;

e pAacCMoO3HABaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKHUX SBJICHUM B
OKpY)KalollleM MHpe, B TOM 4YHCie (U3WYECKHE SIBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSPKEHUE W KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B TMpupoje, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBJICHUST B aTMocdepe, JIEKTPUUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noyie 3emiin, Aapeid IMOICOB, POJbh MAarHUTHOTO TOJS JIJIsS KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIIECTBEHHBIC CBOWCTBA (NMpU3HAKH) (U3UYECKUX
SIBJICHUM;

e OIKMCHIBATH W3yUYEHHBIC CBOMCTBA Tel W (PU3MUECKUE SBJICHUS, UCIIOIB3YS
dbu3ndecKkre BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJelIbHasg TEIJIOEMKOCTh BEIIECTBAa, YJEJIbHAs TEIJIoTa
IUTaBJICHUSA, YJelbHAs TeIioTa IapooOpa3oBaHus, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJIE3HOTO JEWUCTBHUS TEIJIOBON



MaIIHbl, OTHOCHUTENbHAS BIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU 3apsi,
CWJIa TOKa, JJEKTPUYECKOE HaIpPsIKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA,
yIENbHOE  CONpPOTUBIEHUE  BEIIeCTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOTO0  TOKAa), TPU ONHCAHUM TMPABUIBHO  TPAaKTOBATh
(bu3HYeCKUil CMBICIT MCHOJIb3yeMbIX BEIUYHH, 0003HAYEHUS M €IUHHIIBI
(bu3MYeCKUX BEJIMYUH, HAXOIUTh (OPMYIBI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3UUECKUE SIBICHHS U TIPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETHYECKON Teopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i yJacTKa IeNH, 3aKOH
Jbxoyns—JleHnia, 3akOH COXpaHEHHs DJHEPruu, IMpPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIpAYKEHUE;

OOBSCHATh (PU3NYECKHE TPOIECCHl M CBOICTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEICTBEHHbIE CBA3HU, CTPOUTH OOBSICHEHHUE U3 1—2 JIOrM4ecKux
IIaroB ¢ Omopod Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHM,
(bU3HYEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmyIbl, cBsi3bIBalONIME (U3UYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJlayd 3alUCBhIBaTh KPATKOE YCIIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUIsl pelIeHWs 3aJadd, BbIOMpAaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOUMBbIE g €€ pelieHus, MPOBOAUTh pacy€Thl W CPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKUX METOAOB, HCIOJb3Ys OMHCAHUE HCCIEOBAaHUSA, BBIICIATDH
poBepsieMOe MPENINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NIPOBEJICHUS UCCIEIOBAHMS, 1€TIaTh BHIBOJIBI;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN  WIH
(bu3HYeCcKUX CBOMCTB Tell (KaNmWUISIPHBIC SIBICHMSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH MpoIlecca OCThIBAHUS U
HarpeBaHusl TpU M3IYyYEHUHU OT LBETa H3Iydaromed (MOTJIOIIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEeMIEPATYpPbl KUAKOCTH U
wiom@aan e€ TOBEPXHOCTH, OJIEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3apsA/IOB, B3aUMOJICEUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaJM3alllsl MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISI Ha TMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa dJEKTPOJABHUraTessi IMOCTOSHHOTO TOKa): (OpMYIHpPOBATH
IpOBEpsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHMs, OMUCHIBATH XOJI OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIMIOJHATH ~ MpsIMble  M3MEPEHUsT  TEeMIepaTypbl, OTHOCUTEIbHOU
BIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (U3UYECKUX BEJIMYMH, CPABHUBATH
PE3YNbTATHl UBMEPEHUN C YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMUYUHBI OT
Ipyrod ¢ HCHOJb30BaHUEM TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEUHOTO
CEYEHHMsI U Y/ICIILHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBaHME TIOCJEN0BATENIbHOTO M NapajUIeIbHOTO  COEIWHEHUN
POBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MNPeIoKeHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnul U Tpaduxos,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYMH (yIenbHas
TEIJIOEMKOCTh  BEILIECTBA, COMPOTUBJICHWE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUMCIISITh 3HAUEHHUE BEJIUYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH IIPpH paboTe ¢ J1abopaToOpHBIM
000pyIOBaHHUEM;

XapaKTepu30BaTh MPUHIMINBI  ACHCTBUS H3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONMOpPOM Ha MX ONucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOWHa, aMIIepMETp,
BOJIbTMETP, CYETUYMK DICKTPUUYECKON HSHEPrUH, 3IIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTeNbHbIE IEKTPONPUOOPHI (TPUMEPHI), dIEKTPUUECKUE
peIOXPaHUTENH, YIEKTPOMArHUT, JIEKTPOABUTAaTEIh TOCTOSHHOT'O TOKA),
UCIIOJNIb3Ys 3HAHUA O CBOMCTBax (DU3MYECKUX SBICHUN M HEOOXOAUMbBIC
¢bu3nUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXeMaTUYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATh CXEMbI JJIEKTPUUECKHX
Ienel ¢ Mocae0BaTebHBIM U MapauieIbHbBIM COSAMHEHUEM 3JIE€MEHTOB,
pasnuyasi yCJIO0BHbIE 0003HAUEHHUS DJIEMEHTOB AJIEKTPUUECKUX TETeH;



NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpPHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (HM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 111 obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu 1
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKPYIKaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHpOpMamuu (GU3NISCKOTO COACPXKAHHUS B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUW ©W TYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ UCTOYHUKOB  BBIACIATH  HHPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYMBOM WIIM MOXKET OBITh HEJIOCTOBEPHOIA;
MCTIOJIh30BaTh NIPU BBIMTOJHEHUH YUEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (u3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEpHET, BIafeTh MPpUEMaMU KOHCTICKTHPOBAHUSI TEKCTA,
npeodpa3zoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass wHOpMalMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
COJEp)KaHUsi, B TOM 4YHCJIEe MYyOJIWYHO TPEACTABIATH PE3yIbTaThl
MPOSKTHOW WJIM WCCIIEOBATEILCKON NIEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3YyYEHHBIM TMOHATHHHBIA ammapar Kypca (Qu3uky,
COIIPOBOX/IaTh BBICTYIUICHHUE MTPE3CHTALINCH;

NpY BBHITIOJTHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHWN (PU3MUeCKuX
MPOIIECCOB pacIpeesiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3a7[a4aMU, CIICTUTH 32 BBHITIOJIHEHUEM IUIaHA JNCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBI BKJIAJ B
JESTeLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL

K xonIy oOyuenusi B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: CHUCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPaeKTOpUsI, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIDKEHHS, aedopmalius
(ympyrasi, mjgacTH4ecKasi), TpPEHHE, IEHTPOCTPEMHTEIbHOE YCKOpEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TEJoO,
IIEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUUYECKHE KoJieOaHus U
BOJIHBI, 3BYK, HMH(pPa3ByK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IIKada 3JEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTbD,
CHEKTPhl UCIyCKaHUs M TOTJIONIEeHU, alibda, 0eTa- u raMMa-u3JydeHus,
M30TOIIbI, SiZICpPHAsI DHEPTeTHKA,;

pasznuyarh SIBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKEHUE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBMKEHUE MO0 OKPY>KHOCTH, B3aMMOJEHCTBUE



TeJ, PEaKTUBHOE JBWXEHHUE, KOJeOaTeIbHOEe IBIKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPAKCHUE
3ByKa, MPSAMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAXKEHHE M IPEITOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jIoKeHHE OEJIoro cBeTa B
CIIGKTp U CJOXEHHE CIEKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIYYEHHS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBJICHHE;

pacrio3HaBaTh TPOSBIIGHUE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYyXXarolieM Mupe (B TOM uucie (U3UYecKue SBICHHUS B TPUPOJIC:
MPUJIUBBI U OTJUBBI, JIBMKEHUE TIIaHeT COJTHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KEHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSACEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 03XO, I[BETa Tel,
ONTHYECKUE SIBJICHUS B TPHUPOJE, OHMOJOTrHYECKOe IEHCTBHUE BUIUMOTO,
yIbTPadUOIECTOBOTO W  PEHTTCHOBCKOTO M3JIyUYCHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN (HOH, KOCMHUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyYeHUE
NPUPOJAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX M3JIYYCHUM Ha
OpraHu3M 4YeJIOBEKa), MPHU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIJICIIATh CYIIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UIECKUX
SIBJICHUM;

OMHCHIBATh U3YYCHHBIC CBOWCTBA TeJl U (PU3UYECKUE SIBICHUS, UCTIOJIb3Ys
¢dbu3nyeckre BENMYUHBI (CPEIHsSII M MTHOBEHHasi CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JBWXKEHUM, YCKOpPEHHUE, IMEPEeMELICHUE, MyTh, YIJoBas
CKOpOCThb, CWJIa TPEHHUS, CHJIa YIOPYTrOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TIJICHHS, BEC TeJla, HMITYJIbC TeJla, HUMITYJIbC CHIIBI,
MexaHu4yeckass paboTa W MOUIHOCTh, NOTEHIIMAJIbHAs DSHEPrus Tea,
MOJHATOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS DHEPTUS CXKATOM
NpY>XKUHBI, KUHETUYECKAas DSHEPrus, IOJHasg MEXaHWYecKas >HEeprus,
NepUoJ U 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETAa, MOKa3aTelb MPETOMJICHUS CPE/bl), MPU OMHCAHUU
PaBUIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOIB3yEeMbIX BEIWYHH,
0003Ha4YeHUsI W €AWHUIIBI (U3UYECKUX BEJIMYUH, HAaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3UUYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMH,
CTPOUTH rpaKy U3yUYCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEJIIMYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLMI CYNEPHO3UIIMKA CHUJI, TMPUHIUI OTHOCUTEIBHOCTU ['anmuies,
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJbCa, 3aKOHBI OTPaXXCHUS U
MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3aPsI0BOTO U MAaCCOBOTO YHCEI



NpU SACPHBIX PEAKIMAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa W 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYCCKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM 4HCIE U B
KOHTEKCTE CHUTYyalHid MPaKTHKOOPHUCHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUIMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX
IIaroB C OMOpPOM Ha 2-3 HM3yUYEHHBIX CBONCTBA (U3NYCCKUX SIBICHHHU,
(bU3MYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemate pacdy€THBIE 3aJadd  (OomMHMparolmMecs Ha cuctemMy u3 2-3
YpaBHEHUH ), UCIIOJIb3Ysl 3aKOHBI U (JOPMYIIBI, CBSI3bIBAIOIINE (DU3HYECKHE
BEJIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laudl 3alHChIBATh KpPaTKOe
YCIIOBHUE, BBISBIIATH HEIOCTAIOIINE WM MU30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMEBIE JIJISl PEUICHWsI, POBOAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYyYEHHOTO 3HadeHus (usmdeckoi
BEJIMYUHBIL,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPU TOMOIIH
(GU3MYECKUX METOJIOB, HCIIOJIB3ysS ONHCAHHUE HWCCIICIOBAHUS, BBIACIATH
NpOBEpSIEMOE  TPEATOIOKEHUE, OIICHUBATh TPABUIBHOCTh TIOPSAKA
NPOBEACHUS  WCCIEAOBaHWsS, JeJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIHITOB;

NPOBOJIUTh OMBITHl 10 HAOMIOACHUIO (DHU3UYECKHX SIBICHUN WA
bu3nYeCKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKoHa HpIOTOHA, 3aKoHa
COXpaHEHHUs] DHEPIHH, 3aBHCHMOCTh TIepHoaa KojeOaHWH TPYKHHHOTO
MasiTHHKa OT MAacChl Tpy3a W XECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYIBI MJIBIX KOJICOAHMA, MPSMOIMHEHHOE pacIpOCTpaHEeHHE CBeTa,
pa3ioXeHne OelIor0 CBeTa B CIIEKTP, M3YUYCHHE CBOWCTB M300paKCHHsS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMera B coOuparomien
JUH3E, HAOMIOJCHNUE CIUIOMIHBIX W JUHEHYAThIX CIEKTPOB H3ITYUCHHS ):
CaMOCTOSITENTFHO ~ COOWpaTh YCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyOBaHUS, ONWCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
(bopMyITUpPOBaTh BBHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPUI0 TIPSIMBIX U3MEPEHHM, OIpenemss
CpeqHee 3HAYCHHE W3MepseMOl BenMuuHBI ((DOKYCHOE pacCcTOsHUE
cobuparorieli JMH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a HM3MEpPECHUS
(M3MepuUTeNbHOTO Mpubdopa);

MPOBOJIUTh HWCCIIEIOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
UCTIOJIh30BAaHUEM TPSMBIX HW3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
Npyd PaBHOYCKOPEHHOM [BMKCHHHM O€3 Ha4allbHOW CKOPOCTH, IEpUOJa
KOJIeOaHWI MaTEeMaTHYECKOTO MAasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHUs CBETa OT yria MaJCeHUs W yIiia MPEJIOMIICHHS OT yIJia



NaJeHus): IUIAHUPOBATh HCCIIEOBAaHUE, CAaMOCTOATEIHHO COOHMpaTh
YCTaHOBKY, (DHUKCHpOBaTH pE3yJbTaThl TOJYyYECHHOW 3aBUCHMOCTH
bu3NYeCKUX BEIWYUH B BHUJAE TaOMUIl U TpadHKOB, NIejaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (PU3NYCCKUX BEIUYHUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TIpU pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIHUCHT
TPEHUS CKOJBKCHHS, MEXaHHUYeckas paboTa M MOIHOCTh, YacTOTa H
nepuoa  KoyieOaHWN MaTeMaTH4ecKOoro W TPY)KHMHHOTO MAasTHUKOB,
ONTHYECKAas CWjia COOWparImeld JMH3BI, pPaJuOaKTUBHBIA  (OH):
TUIAaHUPOBATh HM3MEpPEHUs, COOMPaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATD U3MEPEHHS, CICAys TPEUI0KCHHON WHCTPYKINU, BBIYHCIISATH
3HA4YCHHE BEIMYMHBI U aHATH3UPOBATH MOJIYICHHBIC PE3YIbTATHI C YUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH TPH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UUIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aroMma, HYKJIOHHAas
MOJIEJTh aTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS W3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
CIIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHHUS W YCKOPCHHWs, DPaKeTa,
OXOJIOT, OYKH, TIEPHUCKOI, QoToamnmapar, ONTHYECKHE CBETOBOIBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOWMCTBaX (HU3WYECKHX SIBICHHA ¥  HEOOXomuMble (U3NUYCCKUE
3aKOHOMEPHOCTH,

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH W3YUCHHBIX TEXHHUUECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IIPOIIECCOB
Npy pelICHHH Y4eOHO-TIPaKTHUECKUX 3a/lad, ONTUYCCKHUE CXEMBl st
MOCTpOEHUS N300pakKeHHI B TIIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TPHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH MIPU OOpallleHUH ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK wHpOpMauu (GU3NISCKOTO COACPXKAHHS B
HHTepHEeTe, CaMOCTOSATEHHO (OPMYIIUPYS MMOMCKOBBIN 3aIpoc, HAXOIUTh



NyTU ONpeNeNeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(GOpMAIIUU Ha OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHITIOJHEHUU YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
TuTepaTtypy  (PU3MUECKOro  COIEp)KaHMs, CIPABOYHBIE MaTepHaIbI,
pecypcel cetn MHTEepHET, BlageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HGOOPMAIIUU U3 OAHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COJIEpKaHUs,
NyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHON MU UCCIEA0BATENbCKOM
NEeSTENbHOCTH, TMPU OATOM TPaMOTHO  HCIOJB30BaTh  W3YUYCHHBIH
NOHSITUMHBIA armapaT W3y4aeMoro paszzena (U3MKH M COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmuoreka [JOK
1.1 o - 2
M3Hi@ - Hayka o fipupose https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHIE BETHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I IO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [leppoHauyasbHble CBeleHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [JOK
2.1 1
Ctpoenue peliecTsa https://m.edsoo.ru/7f416194
29 JIBU>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2. Ar 2
3 PETATHHE COCTOAHI Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
bubmuoreka [JOK
A M 3
3 CXAMMHCCROE ABIDRCHHC https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Mmacca, IIIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/71416194

bubmuorexa [JOK

. . 2
33 Cuna. Buet o 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hanenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHU, JKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlannene XHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuorexa [JOK
31 PaGota n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
52 Hpoctsie MexarH3MEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
53 Mexartirieckas SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 bubmmorexa OK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terosbie Mporiecchl 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
DNeKTpUYECKUe 3apsiibl. 3apsHKeHHbBIE Tena bubmmoreka [JOK
2.1 - 7 1
U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1 i 1
2.2 IToCTOSHHBIN 21EKTPUUECKUN TOK 20 7 hitps://m.edsoo.ru/7f4 181 ce
bubmuorexa [JOK
. 1 1.
2.3 MarHuTHbIE sBaCHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 4
24 DIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOJIeHCTBIC Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. MexaHuveckue KoJieOAHUSA M BOJIHbI
bubmuorexa [JOK
2.1 Mexanndeckue Koseoda 7 3
XamHcert Hebam https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M € BO .3 8 1 3
CHARHICCKHE BOJIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DJIeKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHbBI
31 DNeKTPOMarHuTHOE T0JIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbBI€ SIBJI€HUSA
4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK




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

bubmuoreka [JOK
4.2 JIun3bl ¥ onTHUEcKKe TPUOOPHI 6 3 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/74 1 ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€e siBJIeHHS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomeHe CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1 ada6
bubmuorexa [JOK
32 CTpocHIE aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakunu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpenue u 00oOIIeHNE COAEPIKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

o ®dusuka, 7 knacc/Ileprimkun A.B., OO0 «IPODA»; AO «M31aTenbcTBO
IIpocBenienuey;

o ®usuka 8 knacc/Ilepeimkun A.B., OO0 «/IPODA»; AO «13aaTenscTBO
IIpocBenienuey;

o ®usuka 9 knacc/ [lepwimikun A.B., I'ytHuk E.M., OO0 «IPODA»; AO
«M3parenscTBO [IpocBemieHne.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

690-fizika.-7kl.-pourochn.-razr.-k-peryshkinu_2017-272s.pdf
690-fizika.-8kl.-pourochn.-razr.-k-peryshkinu_2017-272s.pdf
690-fizika.-9kl.-pourochn.-razr.-k-peryshkinu_2017-272s.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru
http://resh.edu.ru/
https://iu.ru/
http://www.fizika.ru
http://nau-ra.ru/



