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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3Mke Ha YpPOBHE OCHOBHOrO 0O0IIEero oOpa30BaHUs
COCTaBJICHA Ha OCHOBE ITOJIOKCHUN W TPeOOBaHWU K PE3yibTaTaM OCBOCHUS Ha
yrayOnéHHOM YpOBHE OCHOBHOM o0pa3oBaTenbHOM npPOrpaMMmBbl,
npeacraBieHHpix B @I'OC OO0, a takxke ¢ yu€tom (denepanbHON padodeit
nporpamMmbl BocniuTanuss M KoHuenmuu mnpenojiaBaHus y4eOHOro MpeaMeTra
«Du3uKay.

Conepxanne mporpaMMmbl MO0 (PU3WKE HANPABICHO HA YHOBJICTBOPCHHE
MOBBIIICHHBIX 3alPOCOB O0yYaroUIuXcs, CTpeMAIIuXcs (K ‘Qojiee IIyOOKOMY
OCBOCHHIO (DM3MYECKUX 3HAHUH, W Ha (POPMUPOBAHHE' €CTCCTBEHHO-HAYYHOM
IrpaMOTHOCTH oOyuarmuxci. B mnporpamme mno=ypdu3nke Y4YUTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mnpenMera B peanusauuil tpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yibTaTaM oOydeHus, a
TaK)K€ MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHuUsI.

[Iporpamma 10 (Qu3KMKEe YyCTaHABIMBACT pacmpeneiieHue y4eOHOro
Marepuasia 1Mo rojaam oOydeHus (fO%wKiaccam), mpemsiaraeT MNPUMEPHYIO
MOCJIEIOBATEIBbHOCTh H3Y4YEHUS TEM, OCHOBaHHYI0 Ha JIOTMKE pPa3BUTUA
MPEIMETHOTO COICPKaHMS U yuéfe BO3PACTHBIX OCOOCHHOCTEH 00yYarOITIXCS.

[Iporpamma no Qusuke pazpadoTaHa ¢ MEIbIO OKa3aHUS METOAMYECKOM
MOMOIIY YYUTEIIIO B CO3/IaHHM paboyeit mporpaMMbl 10 y4eOHOMY MIPEAMETY.

dusnka SBISICTCH «CUCTEMOOOPA3YIOMUM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TMPEIMETOB, s TTOEKONIbKY (U3MUECKHE 3aKOHBI Jie)KaT B OCHOBE
MPOIIECCOB U SIBJICHUMW, H3y4aeMbIX XUMHUEH, OUOJOTHEH, aCTpOHOMHUEH W
¢usnueckoil reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUYHYIO KapTHHY
MHpa, IPeIOCTaBIACT Hanboee sICHbIC 00pa3Ilbl MPUMEHEHUS HAYyIHOT'O METOa
MO3HAHUSA, TO €cTh €roco0a MoTy4YeHus: JOCTOBEPHBIX 3HAHUIM O MUpE.

Opnna u3 TIaBHBIX 3a7a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKType 0OIIero
o0Opa3oBaHMsl COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

H3ydenne ¢Gu3nku Ha YIyONEHHOM YPOBHE NPEAINOaraeT yBEpPEHHOE
BJIQ/ICHUC CJIeTYIOIITUMU KOMITETEHTHOCTSIMU, XapaKTePU3yIOIIIMHU
€CTeCTBCHHO-HAYYHYIO IPaMOTHOCTb!



HAy4YHO OOBSCHATH SBJICHUS; OLICHWBATH U IOHUMATh OCOOCHHOCTH
Hay4HOI'O UCCIEAOBAHUS; UHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh
Hay4YHBIE I0KA3aTEIbCTBA JJIs

MOJIyYEHUS BBIBOJIOB.

Ilemn w3ydenwss (U3NKU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS
onpeneneHsl B KoHuenuuu mpenojaBaHus ydeOHOro mpeamera, «Ou3uka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, ,peann3yronimx
OCHOBHBIE 00111€00pa3oBaTEIbHbBIE MPOTPAMMBI, YTBEPKIEHHOI “pellIeHUEM
Konnernn MunucrepctBa npocetienust Poccuiickoit denepanid (MpoToKOJI OT
3 nexadps 2019 r. No [1K-4BH).

Lenu n3yyeHusa (u3MKU Ha yriayOJI€HHOM YpPOBHE: PasBUTHE MHTEpeEca U

CTpEMJICHHSI 00YJarOIIMXCS K HAYYHOMY M3yUCHUIO
IOPUPOJIbI, PA3BUTHE WX MHTEIUIEKTYaIbHBIX W TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METQ/eI103HaHus U (POpMHUPOBAHUE

UCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBJIIEHUSM; (POPMUPOBAHUE
Hay4YHOI0 MUPOBO33PEHHUS KaK PE3yNbTaTa U3yUYEHHUS

OCHOB CTPOCHHsI MaTepumi (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;
(bopMupOBaHHE YMEHUN IPAMCHATH (pU3HMUECKUE 3HAHUS U HAyYHbIE
JIOKA3aTeNbCTBA ISl OOBSCHEHUS 'OKPYKAIOIIMX SIBJIEHUW; (OpMHUpOBaHUE

HpPEICTaBICHUN O POJIU PU3NKU W1 pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOIOTHII;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oynymiei
npodeCCUOHATILHON JIESITEIBHOCTH, CBSI3aHHOM ¢ (U3UKOW, IMOJATOTOBKA K
JanbHeieMy o0y4yeHWro™B, 5TOM HallpaBieHuu; GOpMHUPOBAHNE TOTOBHOCTU K
JaJbHEHIIEeMY UW3YYCHHIO | (U3MKU Ha YrIyOJIEHHOM YPOBHE B paMKax
COOTBETCTBYIOINUX Tpeduieli oOydeHHss Ha YpOBHE CpPEIHEro OoOIIero
o0Opa3oBaHUs.

JloCTHKEHMEQTHUX 1Iesiel mporpamMmbl N0 (U3MKE Ha YPOBHE OCHOBHOI'O
00111er0 00pa3eBaAHIsL 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ay:

[fpuoOpeTeHne  3HaHUU 0 JTUCKPETHOM CTPOEHUU

BEHICCTBA, MEXaHUYECKUX, TETUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAHTOBBIX
SBJICHHSIX ; PUOOPETEHNE YMEHUHN aHATM3UPOBATh U OOBICHATH (DU3UIECKUE
SIBJICHUS

Ha/OCHOBE M3YYEHHBIX (PU3MUECKHX 3aKOHOB M 3aKOHOMEPHOCTEH; OCBOCHHE
METOMOB peIlIeHUsI PaCUETHBIX U KaU€CTBEHHBIX 3a/1a4, TPEeOYIOINX CO3/1aHUS U
UCHOJIb30BaHUSl (PU3UYECKUX MOJIeNied, BKJIOYash TBOPYECKUE M MPAKTHKO-
OpUEHTHPOBAHHbBIE 33JlaUM; pa3BUTHE MCCIEI0BATEIbCKIUX YMEHH: HaOII0AaTh



SABIICHUST W W3MEpITh (PU3MYECKHe BEIUYHMHBI, BBIIBUTATh THIOTE3Bl WU
mpeiaraTh JKCIEPUMEHTAIBHBIE CIOCOOBI WX TIPOBEPKH, TUIAHUPOBATH U
NPOBOJUTH  OMBITHI, JKCIEPUMEHTAIBHBIE UCCIICOBAHMS, AaHATU3HPOBATH
MOJTyYCHHBIC JAHHBIC U JIEIAaTh BBIBOIBI,

ocBoeHHE TPUEMOB paboThl ¢ MH(popMammel (HU3HUECKOTO COACPIKaHUS,
BKJTFOYasi TH(OPMAITHIO O COBPEMEHHBIX JOCTHIKEHUAX (HU3UKU, WHTEPIIPETAILIUS
M KPUTHYECKOE OIllEHWBaHWE WHQPOpPMAIMU; 3HAKOMCTBO ,co chepamu
npodeccuoHanbHOM 1eITeNbHOCTH, CBI3aHHBIMU C (U3HKOM, U 'COBPEMEHHBIMU
TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JTOCTHKEHUSIX (PU3NIECKOU HAYKH.

Ha usyuenune ¢uszuku (yriyOn€HHBI ypoBEHb) HA YPOBHE OCHOBHOTO
obmero oopazoBanust orBoauTcst 340 vacos: B 7 knaccg —102 yaca (3 yaca B
Hezeno), B 8 kinacce — 102 ygaca (3 gaca B Henento), B9 wiacce — 136 vacos (4
yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEr0 MUPA.

dusuka — Hayka o mpupoje. SABaeHust Tpupoasl (3JEMEHTBI*COACPKAHUS,
BKJTIOYAIOIINE MEXNPEIMETHbIC CBsi3u). Du3nueckue sIBICHUS: MEXAaHUUECKUE,
TEIUIOBBIE, JJICKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeauuuHbl. PazmepHocTs. Enunuibel GU3HYSCKUX BEIUYHH.
W3mepenue ¢usnueckux BeauuuH. OTanoHbl. Dusmueckuc) mpubopsl. Llena
nenenus. [lorpemHocTs n3MepeHuit. [IpaBua 6e30macHOro. Tpy/1a mpy padoTe ¢
nabopaTopHbIM o0Opy/IoBaHUEM. MexayHapoaHas ¢uetema eaunull. IlepeBos
BHECHUCTEMHBIX €MHUI] B equHuIbl CH.

Kak ¢wu3uka um Jgpyrue ecTrecTBEHHbBle HAYKH H3Y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ TIO3HAHMS: HAOJIOJEHUE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIKEHUE THUIOTE3, OSKCHEPUMEHT II0 TMPOBEPKE THUIIOTE3,
0o0bsICHEHHE HaOMI0aeMoro siBjieHUs. wOnucanue (U3NYECKUX SIBJICHUM ¢
ITOMOII[BIO MOJICJIEH.

Jemoncmpayuu.

MexaHuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.

®dusndeckre MpuOOpHILM Mpoleaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1K poBBIM TPUOOPOM.

Jlabopamopnuie padomel u onvimol.

OnpeneneHre HEHBL AEICHUS KAl N3MEPUTEIBLHOTO MTPUOOopa.

N3mepenne paccrosHuil.

N3mepenue miomaau u o0béMa. MeTo 1 majeTKu.

N3mepenue BpeMeHu.

N3mepenue,00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpesencrre pa3MepoB MajbIxX Teld. MeTona psAoB.

[IpoBenenHre uccienoBaHusl MO MPOBEPKE TUIOTE3bl: NANBbHOCTH MOJETA
HIapyKa,, MYIIEHHOTO TOPU30HTAIBLHO, TEM O0JIbIe, YeM OOJIbIIIEe BHICOTA ITyCKA.

Paznen 2. IlepBoHavajibHbIEe CBEIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbBITHI,
J0Ka3bIBAOIINE TUCKPETHOE CTPOCHHUE BEIECTBRA.



JIBr>keHne yactull BemiecTBa. CBsS3b CKOPOCTH JABWKEHHUS YAaCTHL C
TeMriepatypoii. bpoyHnosckoe newkenue. Juddysus. BzanmoneiicTBue qacTix
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW" U
TBEPABIX (KPUCTAJUITMUECKHUX) Tell. B3auMOCBsI3b MeXAy CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUSI.

Ha6mronenune nuddysun.

HaGnronenue  saBieHMiA,  OOBSACHAIOMMXCA | IPUTSDKCHHEM WM

OTTaJIKUBAHUEM YaCTHL[ BELIECTBA.

Jlabopamopnuie pabomul u onvimol.

OuneHka JuaMeTpa aToMa METOAOMs, PAIOB (C  HCIIOJIB30BAaHUEM
dboTorpaduii).

OnbITel IO HAOJIOACHUIO TETJIOBOTO, PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO ICUCTBHUSL CHILMOJIEKYISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHMe U B3auMOIEHCTBHIE TeJl.

Mexannueckoe newxkeHue. [lyte /u nepememenue. PaBHOmMepHOE U
HepaBHOMEpHOE JiBIkeHne. CBOQOIHOE MaJIeHUE KaK MpUMEp HEpaBHOMEPHOTO
nBrkeHUs TeN. CKopocTh. CpeAHIsi=eKOPOCTh TPU HEPABHOMEPHOM JIBUKECHHH.
Pacuér myTu u BpeMeHU JBUKEHUS.

I'paduku 3aBUCHUMOCICH BEIMYMH, OMMCHIBAIOMINX ABMXeHHE. OOIIme
MOHATUS 00 OTHOCUTEIBHOCTH NBIKEHUS. CIIOXKEHHE CKOpOCTEeM yis Ted,
JBIKYLIUXCS MapajuleibHO.,

SBneHne MHEPLMML, 3aKOH MHEpUMU. B3anmonencTBue Tel Kak NMpUYMHA
U3MEHEHUs CKOPOCTH ABMXKEHHUs Tell. Macca Kak mepa MHEPTHOCTH Teja B
MOCTYMAaTENbHOM @BHKeHUH. [lmoTHOCTh BemecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM “MOTCKY)I B eauHuile oO0béMa BemecTBa. CMECHM M CIUIABHI.
[ToBepXHOCTHAS M JIMHEWHAS UIOTHOCTb.

Cuia Kak XxapakTepucTrKa B3auMoJericTBUs Tell. Cuiia ypyrocTd U 3aKOH
I'yka. V3Mepenne cuiibl C MOMOIIBI0 JUHAMOMETpPA. SIBIIEHUE TATOTEHHUS U CUia
TshkeCtr. CHila TsDKECTM Ha Jpyrux IuiaHerax. Bec Ttema. HeecoMocTs.
CrioxeHre cwil, HalpaBJIEHHBIX MO OJHOM MpsAMOll. PaBHOJEHCTByIOIIask CHIL
Cusa tpenus. TpeHue CKOJNbXKEHHS U TPEHUE MOKOs, BI3KOe TpeHue. TpeHue B
MPHUPOJIC U TEXHUKE.



Jemoncmpayuu.

Ha0mroieHre MeXaHN4eCKOTo JIBHKEHHS TEJa.

N3Mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHMUS.

Habmronenue sBieHUs1 HHEPITUH.

Habmronenune naMeHeHrst CKOpOCTH MPU B3aUMOJICUCTBUH TeJI.

CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TEI.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnwie pabomel u onvimol.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBUXKEHUA (IIAPUKA“B >KUIKOCTH,
MOJIETH IEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBKCHHS OPyCKd WIIM IIapuKa IIo
HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbITHl, JIEMOHCTPUPYIOUIUE 3aBUCHUMOETBY pacTshKeHUs (nedopMarivim)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOETH CHJIbI TPEHHSI CKOJIBXKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIQUIAXES TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX/TE/s KNIKOCTEN M Ta30B.

HaBnenne. Cwira paBieHus. “Cro€oObl YMEHBIICHUS W YBEIMYCHHS
naBiaeHMsA. JlaBiaeHme rTasza. 3d@BHCHMMOCTH JaBJIICHHS Ta3a OT O00BbEéMa U
temneparypsl. [lepenaua n1aBnCHUSSPBEPABIMU TEJIAMH, KUJIKOCTSIMHU U Ta3aMH.
3akoH Ilackans. ITneBMaTHuUeCKue MaIlIMHbI.

3aBUCUMOCTh  JaBA€HUS JKUJIKOCTH OT TJIYOMHBI  TOTPY>KEHHS.
I'unpoctarnueckuit napafexe. CooOmarommuecss cocyabl. [ uapaBiuyueckue
MexaHu3Mbl.  Mcneiib3goBaHME  BBICOKMX  JIaBJIGHHUA B COBPEMEHHBIX
TEXHOJIOTUAX. Y CTPONETBO BOAOIPOBOIA.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbl cyliecTBOBaHuUs
BO3AyIIHON 000i0o4uku 3emiu. OnbiTt Toppuuemu. M3mepenue armochepHOro
JaBieHus. 3aBUCHMOCTh aTMOC(EpPHOro JaBJi€HHUS OT BBICOTHI HaJl YpPOBHEM
Mopst. [Ipubepsi st u3MepeHust atMoc(hepHoro AaBiIeHUS.

JleiiCrBUE€ KUIKOCTM M Ta3a Ha TMOIPYKEHHOE B HUX  TEJO.
BritasikuBatomass  (apxumenoBa) cwia. 3akoH ~ Apxumezna. Y cCIOBHE
BOBHUKHOBEHUS BHITAIKUBAIONIECH (apXUMEI0BOM) CUIIbI, TOJTEKAHUE.
[TnaBanue Ten. BoznyxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.



[lepenaya naBneHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mppasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

Cudosm.

3aBUCUMOCTh  BBITAJIKUBAIONIEH CHIBI OT OOBEMA TORPYXKEHHON B
KUJKOCTh YaCTH TEJIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUKOCTH.

VYcnoBue miaBaHus Tel: MJIaBaHUE WM TOTPYKEHUE Teil B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TEJIa U AKUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT300bEMA MOTPYKEHHOM B
AKHUJKOCTh YaCTH TEJIA.

OnpeneneHue  BBHITAIIKMBAIOMIEH  CUJIBL, W JCWCTBYIOIIEH Ha  TEIO,
NOTPYKEHHOE B KUJIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOWIEH CUJIbI, AEHCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

OnbITel, JIEMOHCTPHUPYIOIIHE #3ABUCHMOCTh BBITAIKUBAIOLIECH  CHIIBI,
JNEUCTBYIOUIEH Ha TENO B KUIKOCTH, OT 0OBEMa NMOTPYKEHHOM B KUIKOCTb
YacTHU T€Ja U OT INIOTHOCTHU KUJKOCTH!

KoncTpynpoBanne apeemeTpd WM KOHCTPYUPOBAaHUE JIOAKH U
OIIPENICJIEHUE €€ TPY30IIOABbEMHOCTH.

Paszpnes S. PaboTra m-MOIIHOCTB. JHEPruUsi.

Mexannueckas gpabora’ sl  CUJI, HAMpPaBJICHHBIX BIOJb JIMHUU
nepemMenieHus. MomHOETh.

[IpocThie MEXaHM8MBI: pbIYar, BOPOT, OJIOK, TOJUCHACT, HAKJIOHHas
IJIOCKOCTh, HOXHWUYHBIA MeXaHu3M. MOMEHT cuibl. PaBHOBecue pbluara.
[IpaBuno momeATOB. llpuMmeHeHMe mpaBuiIa paBHOBECUS phluara K OJIOKY.
«3onotoe mnpauio» wmexanuku. KIIJI mnpocteix Mexanu3zmoB. IIpoctsie
MEXaHU3MbLB ObITY, TEXHUKE, )KUBBIX OPTaHU3MaX.

Mexanuteckas »Heprus. KuneTrnueckas ¥ TOTEHUIHMAIbHAS DSHEPIUs.
[IpeBpdiliéarie OIHOTO BHUJA MEXAHUYECKOW HSHEpruM B JApPYyroi. 3akoH
COXPAHCHUS U TIPEBpAIEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

[Tpumepbr TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.



HccenenoBanue ycaoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON ITIOCKOCTH.

W3ydenue npaBuiia pblyara AJis HOJIBUKHOTO U HEMOJIBUKHOTO OJOKOB.

Omnpenenenne KII/] moaBuxHOro 1 HEMOABUAKHOTO OJIOKA.

Omnpenenenre pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME TPY30B MPH MOMOIIU
HOJIBUYKHOTO OJIOKA.

N3yueHune 3aK0HA COXpaHEHMsI MEXaHWUYECKON YHEPTUH.

8 KVIACC

Paznea 6. TemioBnie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSPHO-KUHETUHECKOW TEOPUM CTPOCHUS
BellecTBa. Macca U pa3mMepbl aTOMOB U MOJIEKYJI. . OIbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOMW, TEOPUH.

Mopenu TBEPAOro, >KUIKOTO W Ta3000pa3HOTO COCTOSTHUM BEIECTBA.
Kpucrammuueckue u amopdusie tena. ['padehy— HOBBIN MaTepuan i HOBBIX
TeXHOJOTUN. TEeXHOJOTHHM MOTyYeHHs] MEKYCCTBEHHBIX anma3zoB. OOBsSCHEHHE
CBOWMCTB Ta30B, JKHUJIKOCTEW U [TBEPABIX TEJI HAa OCHOBE ITOJOKECHUU
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. [loBepxHOCTHOE HaTsHKEHUE,
CMauMBaHUE, KalWULIPHbIE SBICHUA. TeninoBoe pacClIMpEeHHE U CXKATHE.
3aBUCUMOCTH JAaBJIEHUA raza o™00bEMa, TEMIIEPATYPHI.

Temneparypa. CBsi3b TEMIIEpaTyphl CO CpEIHEN KMHETUYECKOW IHEpPrueit
TEIUIOBOTO JBUXEHHUS 4aCTHIL. I emIiepaTypHbI€ IIKaJIbI.

Buytpennsis sHeprusi CnocoObl W3MEHEHUS BHYTPEHHEH SHEPIHH:
Terlonepeaaya W%, “eoBepiieHue  paboTel.  Bumbl  Terionepenavw:
TEITIONPOBOIHOCTEy, KOHBEKLIMS, U3JIydeHUe. Buapl Teronepenayn B NPUPOAE
U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonuyecTBo TEmIOTHL. Y enbHas TEIIOEMKOCTD BelecTBa. TermiooOMeH u
TEIUIOBOE paBHOBecue. 3akoH HrprooToHa-Puxmana. YpaBHEHHE TEIIOBOTO
Oananca.

[InaBiieHne W OTBEpIEBaHUE KPUCTALIMYECKUX BEIIECTB. Y ACNbHAs
TerioraJutaBinenus. [lapooGpa3zoBanue u konneHcanus. Mcnapenue. Kunenue.
VYenbHas TerioTa napooOpa3oBaHusl. 3aBUCUMOCTbh TEMIIEPATYPbl KUTIEHUS OT
aTMoctepHoro mamieHus. HachIlieHHBI M HEHACHIICHHBIA map. BiakHOCTH
BO3AyXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.



[Tpunnmner padoTel TemnoBbix apurareneit. KIIJ| temioBoro asurates.
TerutoBele ABUTATENM W 3alATA OKPYXKAKOUIEH Cpenbl. TerioBble NMOTEPU™ B
TETUIOCETSIX.

3aK0OH COXpaHEHUS U PEBPAICHUS YHEPTUHA B MEXaHUUECKUX U TETUTOBBIX
npoleccax.

Jemoncmpayuu.

Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Ha6mronenune nuddysun.

HaOnronenue siBjaeHUN TOBEPXHOCTHOTO HATSIKEHHUS, CMAuuBaHUA U
KaIlTWUTAPHBIX SBJICHUM.

HaGnronenue TemioBoro pacummpeHus Te.

N3MeHeHne naBlIeHHs raza MpU M3MECHCHUH O0BEMa M HarpeBaHHM HWIIU
OXJIAXKICHUU.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue npyu COBEPIIEHUH padQThI:

HarpeBanue npu coBepiiieHUU padbOIbl BHCIIIHUMU CUJIAMHU.

CpaBHeHHE TEIUIOEMKOCTEN paziiidHbIX BEIIECTB.

Habmronenue kuneHusl.

Habnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojenu TeIIOBBIX JIBUTaTeICH:

Jlabopamopnuie paboml u onvimol.

OMnBITEI IO OOHAPYKEHUIO TSUCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKCHHS.

OnbITHI O BRIPAIMVBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WJIU caxapa.

N3mepenue temrigpatypbl IIPU ITOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JNaT4YhKa TEMIEPATyphL.

OnbITEl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHIKOCTCH W
TBEPIBIX TEJL.

OnpenesCHNE naBieHNs BO3lyXa B Oa/JIOHE HITTPUIIA.

UccnemoBanne 3aBUCUMOCTH JIaBJICHUSI BO3JyXa OT ero oObéma u
TeMIEparyphbL.

[IpoBepka rumnoTe3sl JUHEWHOW 3aBUCUMOCTH JIJTMHBI CTOJIOWMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEePaTypHhI.

HaGnronenne wu3MeHeHHs BHYTPEHHEW OHEpPruM Tela B PE3yJIbTare
Temjonepeaayn U paboThl BHEIIHUX CHJL.



HccnenoBanue sBIEHHUS TEIJIOOOMEHAa IPU CMEIIMBAHUU XOJIOJHOW W
ropsiueu BOJBI.

OnpeneneHne  KoMM4YeCTBa  TEIUIOTHI,  IIOJYYEHHOTO  BOJOM  IIPH
TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.

OnpeneneHre MOIHOCTHY TEIUIOBBIX NOTEPH (3akoH HproToHa-Puxmana).

OnpenenenHre yeapHON TEIUIOEMKOCTH BEILIECTBA.

Hccnenosanue npoliiecca UCIapEHUs.

OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenre yieapHON TEIUIOTHI IJIABJIECHUS JIbJA.

Paznen 7. JaekTpruyecKkue 1 MATHUTHBIE SIBJICHMSI.

Dnektpuszanus Ten. J[Ba poaa 3IEeKTpUYECKUX 3apsagoB. BzammonerncTBue
3apsKEHHBIX Ted. 3akoH Kyiona.

Onextpuyeckoe noje. Hanpsok€HHOCTE ayiekTprdeckoro nosns. [IpuHnmn
CYTNEPIIO3ULIMH JIEKTPUUECKUX NOJIeH (Ha KAUE€ETBEHHOM YPOBHE).

Hocurenu 3yIeKTpUUYECKUX 3apsA0B. OJIEMEHTApHBIM  3IIEKTPUYECKHM
3apsa. Crtpoenue aroma. lIpoBONHMKH JUBAEKTPUKKA W IOJIYNPOBOJHUKH.
3aKOH COXpAaHEHMSI JEKTPUUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHS CYWIECTBOBAaHHS SJIEKTPUYECKOIO TOKA.
HNcTtounuku mOCTOSSHHOTO TOKa. JIeWeIBMS SJIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJEeKTpUYECKUI TOK B MeETajulaX, >KUIAKOCTIX U
ra3ax.

Onektpuueckass nenby Cuina Toka. OJNEKTPUYECKOE  HAaNpPsHKEHUE.
AMriepMeTp M BOJBTMETP=B LENU IMOCTOSHHOIO TOKa. CONpPOTUBIECHUE
MPOBOJIHUKA. Y IEJIbHQE COHPOTUBIICHUE BellecTBA. 3akoH OMma sl y4yacTka
nenu. [locnenoBarenpHoe M NapajyieIbHOE COEIMHEHNE NMPOBOAHUKOB. DJIC B
LIETH TOCTOSIHHOTQ, TOKAr 3akoH OMma mis nmonHoi nenu. [IpaBuna Kupxroda.
Pacuér npocTeix anexkrpudeckux nenen. HenmHuennbie 2371€eMEHTHI.

Pabota u' MOWIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxoynsa-Jlenna.
DIIEKTPUYECKUE IICTH W TOTPEOUTEIM DJISKTPUUECKON HHEPIHMH B  OBITY.
KopoTtkoe gambikanue.

Ilo€TosHHbIe MarHuThl. B3aumogencTBHE IIOCTOSHHBIX  MAarHHUTOB.
MaruwrHo¢ mnosie. MarautHoe mojie 3eMJIM U €r0 3HA4YeHHE JJI JKHM3HH Ha
3eMaewOneIT OpcTena. MarHuTHOE MoJie JIEKTPUIECKOro Toka. OnbiT AMmepa.
[IpuM€HeHnEe 3JIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MarHWTHOrO IMOJs Ha
NpoBOIHUK ¢ TOKOM. Cuna Ammepa W ONpenelieHue €€ HampaBJICHUs.



DJIEKTPOJBUTATENL MOCTOSHHOTO TOKa. MCnonb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKUX YCT-POMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SIBieHUE SICKTPOMArHUTHOM WHAYKIUU. [IpaBuiio
Jleama. Omnektporenepatop. CrocoObl TOMYyYCHHS DJIEKTPUUCCKOW SHCPFHU.
DJIEKTPOCTAHIIMHM HAa BO300HOBJISIEMBIX HCTOYHHKAX IHEPTUHU. IKOJIOTHUYCCKUE
MPOOJIEMBI SHEPTETHKHU. TOIITMBHEIE JIEMEHTHI M 3JIEKTPOMOOHITHS

Jlemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3JIEKTPUUECKHUX 3apsI0B U B3aMMOJICUCTBUE 3APSIKEHHBIX TEll.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.

DJeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

MopaenupoBaHue CWIOBBIX JIMHUN SJIEKTPUYECKOTO TOJISI C TOMOIIBIO
OYMaKHBIX CYJITaHOB.

[IpoBOJHUKY U AUDIIEKTPUKH.

M cTOYHMKM TTOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIeEpMETpoOM.

N3MepeHne 31eKTpruuecKOIo HaflpsKeHUST BOJBTMETPOM.

Peocrar u MarasuH CONpPOTUBIICHUN.

B3aumoneiicTBre NOCEOIHHBIX MAarHUTOB.

MoaenupoBanre HEBOZMOXKHOCTH PA3/ICJICHUS MTOJIOCOB MarHuTa.

MopaenupoBaHUE MATHUTHBIX MOJIEN NOCTOSHHBIX MATHUTOB.

OnbIT Opcrena.

MarHuTtHOE€ 1oje ToKa. DJIEKTPOMarHur.

JlericTBME MarHUTHOTO TI0JI HA MMPOBOJHUK C TOKOM.

DJIEKTPOABUTATED TOCTOSHHOTO TOKA. OTIBITHI

®dapanes.

DIEKTPOTreHepaTOp NOCTOSTHHOTO TOKA.

Jlapbopamopnuie pabomul u onvimol.

QuBITel M0 HAOIIOJACHUIO DJIEKTPU3AIMH TEJ MPU COMPUKOCHOBEHUU U
VHIYKITUEH.

Uccnenoanne nAeMCTBUS SJIEKTPUYECKOrO TMOJST HA TPOBOJHUKUA U
OUABJIEKTPUKHU.



COopka 1 UCTIBITAHUE AIEKTPUUECKOM 1IeNH MOCTOSTHHOTO TOKa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MPOTEKAIOIIETO Yepe3 pe3ncIop,
OT HANPSKEHUS HA PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS MPOBOAHUKA OT €0 JJIMHBI, IUIOMAAN ITONEPEUYHOTO CEUECHHS U
Marepuarna.

OnpeneneHre yaeabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mnpaBWiIa CIOKEHHUS HANPSXKEHUW MpU MOCIEAOBATEIIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia s CHJIBI TOKA NPH NapALUICIBHOM COEIMHEHHH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHHS MCTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbInoIHEHUS 3aKkO0HA OMa 1T HOJHOM 1EeMu.

N3ydeHne BOJBTAMIEPHBIX XAPAKTEPUCTUK HEIMHEMHBIX 3JIEMEHTOB
(JtamIIbl HAKAJTMBAHMSI WJTM TIOJIYIIPOBOJHUKOBOIO JUO/1A).

Omnpenenenre pabOThHI EKTPUIECKOT0"EOKA, UIYILETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JICKTPUUYECKOTO TOKA, BBIACIISIEMOW Ha
pe3ucrope.

Onpenenenue KIIJ[ narpeBares.

WccnegoBanre MarHUTHOLO B3aIMOICMCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTOLIIOJISE TOCTOSIHHBIX MArHUTOB TIPU UX 00BETUHEHUU
U pa3/IelICHUN.

UccnenoBanne nefCTBUS 2IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMEHCIPUPYIOIINE 3aBUCHUMOCTh CHUJIBI  B3aUMOJACHCTBUS
KATYIIKU C TOKOM, M MAEHUTA OT CWJIbl U HANpPaBJIEHUS TOKA B KaTYIIKE U OT
Haju4usl (OTCYTCTBUS) CEpJICUYHUKA B KaTYIIKE.

N3ydenue ieCTBHUSI MAarHUTHOTO MOJIS1 HA TPOBOAHUK C TOKOM.

KonctpyrpoBanve u u3ydeHue paboThl AJIEKTPOIBUTATEINS.

N3zmepenne KIIJI asekTpoaBUrateibHONM yCTaHOBKH.

ONBITBLITO UCCIICIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHONW UHYKITUU:

HCCIIGAOBAHNE U3MEHEHUN 3HAYEHUS M HAIIPABJICHUS WHIYKIMOHHOIO TOKA.
I KIACC

Pa3nea 8. Mexanndyeckue ABJICHHUSA.



Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CrocoObl ONMHUCAHM
MEXaHUYECKOTO JBWKEHUS: TaOJM4YHbIM, TrpaUyecKuid, aHaJIUTHYECCKUM,
Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUSI.

BekTopHblE BENWYMHBI, ONEpaluyu C BEKTOPAMM, IPOEKLUHUH BEKTOPA.
Pannyc-Bektop MarepuanbHOW TOYKH, MEPEMENIEHUE Ha  IWIOCKOCTH.
PaBHOMEpHOE TPSAMOJIMHEWHOE JBUXEHHE. HepaBHOMEpHOE NPSIMOIHHENHOE
nekeHue. CpelHssi U MIrHOBEHHAs CKOPOCTh Tela IPU HEPABHOMEPHOM
JBH>KCHUU.

Yckopenne. PaBHOYCKOpPEHHOE NPAMOJMHEWHOE JIBUKCHHC: Y CKOpPECHHE
cB0oOOIHOTO NageHus. OnbIThl [anues.

['padmyeckast uHTEpIIpETALIUA YCKOPEHUS, CKOPOCTH, TPONUIEHHOTO MTyTH U
NEPEMEILCHHUS 111 TPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBU>KEeHUE Tena, OpOILIEHHOTO MO YIJIOM KAOPHU3OHTY.

JIBI>KEHUE 10 OKpPYKHOCTH. JImHelHas,, CKOpOCTb, YTIJIOBas CKOPOCTb,
HEPUOJ U 4acTOTa 0OpaIeHHs TP PABHOMEPHOM JIBUYKEHHUH 110 OKPY>KHOCTH.
CKOpOCTB M YCKOpPEHUE IIPU IBIKEHHUH I11Q OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOIIASKCHJTA,

IlepBoiii 3akoH Hprorona. BxOpoeu “3akon Hrerotona. Tpermii 3akoH
HerotoHa. [IpuHIMI Cynepro3uiny CrJl.

Cuna ynpyroctu. 3akoH ['yka. €wia TpeHUS: CHJIa TPEHHSI CKOJIbKEHUS,
CHJIa TPEHUs MOKOs, Ipyrue Buldsl Tpetus. Koadduurent tpenus.

JIBU>KEHHE TEN IO OKPYKHOCTH 101 IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu n moabEmMHasa cuina Kpbuia. COBpEMEHHBIE JIETATEIbHbBIE
anmaparsl, CyJa Ha fTOABOAHBIX KpPBUIBSAX, AHTHKPBLIO HA CKOPOCTHBIX
aBTOMOOMIISIX. J[BH)KEHME 110€e3/1a HA MAarHUTHOM MOAYIIKE.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHMS. [[BHJKEHME Ten BOKPYT
IpPaBUTALlMOHHOIO IeHTpa (B ToM uwucie miuaHeT Bokpyr Cosnua). Ilepsas
KOCMHYECKasi CKOPOCTh. HeBeCcOMOCTB M EpETPy3KH.

PaBHOBeCHE ™ MarepuanbHOM  TOYKH. AOCOIIOTHO TBEPAOE  TEIO.
PaBHOBeCHE, TBEPAOTO TENA C 3aKPEINIEHHON OChIO BpalleHUs. MOMEHT CHUIIBI.
LlenTp THKECTH.

Nmvryaiee Ttenma. M3menenne wumnynbca. MMmynbe cubl. Yopyroe u
HEYNPYroe B3aUMOACHCTBHE. 3aKOHBI M3MEHEHHS M COXPAHEHUsS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TSKeCTH, YNPYroCTH,
TpeHusa. CBs3b dHEpruu U padoThl. [loTeHIManbHas 3Heprus Tea, MOIHATOrO



HaJ TOBEPXHOCThIO 3eMiu. [loTeHIManbHash SHEPrUsl CHKATOU MPYKUHBL
Kunetnueckas sneprusi. Teopema 0 KHHETUYECKON 3HEPIUU. 3aKOH U3MEHEHMUS
Y COXPaHEHUSI MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu.

HaGnronenne MexaHM4YEeCKOTO ABMKEHUS Tela OTHOCHUTEIHHO PA3HBIX TEIN
OTCYETA.

CpaBHeHue TyTed W TPaeKTOPUM ABMIKEHHS OJTHOTO M . TOrO K€ Tena
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

N3MepeHne cKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBHXKEHUSI.

Uccnenoanue npu3HaKkoB PpaBHOYCKOPEHHOTO JIBUKEHNS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

Ha6nronenne MexaHU4eCKUX SIBIICHUN, MPOUCXQASIIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM MBIKEHUU OTHOCUTEIIBHO
KaOuHeTa (HU3UKU.

HaGnronenue paBHOBecusi Tel, CBOOOJHOTO TMajeHHs, KoyeOaHus
MasiTHUKa B UWHEPIUAIbHBIX CHUCTEMaX “KAK TMOATBEPXKIACHUE MPUHLUINA
OTHOCHUTEIBHOCTH.

3aBUCHMOCTh YCKOPEHHS Teja OT"erd’ MacChl U JCUCTBYIOIIEH Ha HErO
CHJIBI.

Hab6nronenue paBeHcTBa CUil IPHB3aMMOJICHCTBUH TEII.

N3meHnenue Beca Tea nNpu yCKROPEHHOM JIBUKCHUU.

Ilepemraua uMiynbpca npy B3anMOJIECUCTBUU TEN.

[IpeoOpazoBanus SHEPLUM MPY B3aUMOICUCTBUU TEJL.

CoxpaHeHnne uMILyJib¢a Ipu a0COIIOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMOWIbCA MPU YIIPYTOM B3aUMOJICUCTBUMU.

Ha6nronenue peakKsuBHOTO JIBUKEHUS.

CoxpaHeHHe SHEePTUH NMPU CBOOOTHOM TaICHHH.

CoxpaHeHHEe SHEepruu Mpu ABMKESHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopanteprivie pabomul u onvimol.

KoncrpynpoBanue TpakTa Juisi pa3roHa W JaJlbHEHIIEr0 paBHOMEPHOTO
JBIDKCHUS THIAPUKA U TEJICHKKH.

OfipémeneHue cpeaHeld CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKCHHS
mIapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yckopeHusi Tejia MPU PABHOYCKOPEHHOM JBUKEHUU TIO
HAKJIOHHOU INIOCKOCTH.



Hccnenoanne 3aBUCHUMOCTH NYTH OT BPEMEHHM NIPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TPU PABHOYCKOPEHHOM JBIDKEHUU 0€3
HayaJbHOW CKOPOCTH IYTH OTHOCSITCSA KaK psAJl HEYETHBIX UYMCEN, TO BpEMEHa
OJINHAKOBBI.

WccnenoBanue ABMXKEHUS Tella, OpPOIIEHHOTO MO/ YIJIOM K TQPU30HTY.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue koduieHTa TPEHUS CKOIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

HccenenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH, BO3HUKAIONIEH B IIPYXKUHE,
OT cTerneHu aedopMalu Npy>KUHBI.

Omnpenenenre padOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHUU Teja 10
TOPU30HTAJIBbHON MIOBEPXHOCTH.

Onpenenenue pabOThl CWJIBI  YIOPYrOCTH TMpPU MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBHKHOLO OJIOKOB.

Pasznen 9. Mexanuveckue Koj1e0aHUsI"d BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIS XapaKTEPUCTUKN KOJICOAHUIA:
HEepUos, YacToTa, aMIIUTyAa. [apMoHuWuyeckue KojebaHus. 3aTyxarouue
Kojebanus. BeiHy)aeHHbIe Konebanusi. Pe3oHaHc.

MaremaTnyeckuil 1 NpyKUHHBI MasTHUKU. lIpeBpamenne sHeprun npu
K0J1e0aTeTbHOM JBUKCHUHU.

Mexannueckre BOJHbL [ IpononsHble U monepeyHble BOJHBI. (CBOMCTBA
MEXaHUYECKUX BOJIH: WATEPGEpPeHIus u nudpakius. [[nrHa BOJIHBI U CKOPOCTh
€€ pacnpocTpaHeHHs, MeXaHUYECKHME BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE
BOJIHBI.

3ByK. Pacnipoctpanenue u oTpaxkeHue 3ByKa. ' poMKOCTb 3ByKa M BbICOTA
ToHa. Pe3onanc B akyctuke. UHdpa3Byk u yibTpa3Byk. Mcnonb3oBaHue
YIBTPA3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.
HaGmronenne xosmeOaHui Tel 1MO4 JEWCTBHEM CHIIBI TSKECTH U CHIIBI

YIIPYTOCTH:
Haomronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habmronenue BeIHYXIEHHBIX KOJICOaHUM U pe30HaHCA.
PacnipocTpanenue npooabHbIX U MOMEPEYHBIX BOJIH (Ha MOACIH).
Habnronenune natepdepeHunu 1 1uppakiiii BOJIH Ha TOBEPXHOCTU BO/IBI.



HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomel u onvimol.

OnpeneneHve 4YacToThl W Iepuojaa KojieOaHUNW MaTeMaTU4eCKoOro
MasiITHUKA.

OmnpeneneHre 4acTOThI U EpUOAA KOJIeOaHUI NPYKUHHOTO MasiTHHKA.

HccnenoBanue 3aBUCMMOCTH Tepuojaa KoieOaHWil Tpy3a Ha HUTH OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOa KOJIEOaHUM NPYKMHHOIO MasiTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH Tiepuoja KoieOaHWi Tpy3a; MOABEHICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH wsTiepHOAa  KoseOaHUM
MPY>KUHHOTO MAasATHUKA OT MACChl Ipy3a U KECTKOETH MPY>KUHBI.

W3mepenue ycKkopeHHst CBOOOJHOTO MaCHHUS.

Pasznes 10. DieKTpOMarHuTHoOE MoJI€ WIJIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE nosie. DNEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 2NEKTPOMArHUTHBIX BOJH. J1IKaIa" 31€KTPOMaraHuTHHIX BOJIH.
Hcnonp30BaHne 3EKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBsI3H. Paanonokarusi.
Kocmuueckas cBsi3b.

DnexkTpomMarHuTHas npupoaa esera. CkopocTs cBeTa. BoiHOBBIE CBOMCTBA
cBeTa: uHTephepeHUs U TUPPAKIHSL.

Jlemoncmpayuu.

CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.

Nurepdepentus waudpaxiys cBeTa.

Jlabopamopupie paoomol u onvimol.

N3yyeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOUIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHUME™ONBITOB MO HAOIIOJAEHUIO MHTEpPEpeHIUH U AUpakuuu
CBETA.

Pa3nen 11. CBeroBbIe IBJICHHUS.

JIyuéas MoJenb CBETa U reoMeTprYecKas onTuka. Mictounuku cBera.
[IpsaMomnuHeitHoe pacnipocTpaHenue cBeta. 3atMenust ConHua u JIyHsbL.
Ogzpaxenue ceta. [mockoe 3epkano. 3akoH oTpaxkeHus ceera. [loctpoenue
N3e0pakeHuit, cPOpMUPOBAHHBIX 3€PKATIOM.



[Ipenominenue cBera. 3aKoH npenomiieHus ceera. [lonHoe oTpakeHue
cBera. Vcnosib30BaHKE MOJHOTO OTPAXKEHHUS B ONITHYECKUX CBETOBOJIAX,
ONTOBOJIOKOHHAS CBSI3b.

JImnza, xox usydyen B smH3e. Popmyna TOHKOW JuH3BL [locTpoerue
U300pakeHud, CHOPMUPOBAHHBIX TOHKOW JUH30M. OnTuyeckasy cucrema
doToamnmapara, MHKpPOCKOMAa W Teyeckoma. ['J1a3, kak omnTuyeekas CHCTEMA.
bim30pyKOCTh M AaTBHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel HbloTOHA, “CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsAMonMHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[TonyueHnne n300pakeHUM B IJIOCKOM 3€pKaIC:

[Ipenomnenue cpera.

OnTuueckuii CBETOBOI.

Xon nyyei B coOuparonieil JImH3e.

XoJ1 Iy4el B pacCEerBaroIICH JIUH3e,

[Tony4yenue n300pakeHUi ¢ TOMOIIBIOTUHS.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

Mopens rnasa.

Paznoxxenue 6enoro cBerd B CHEKTD.

[Tomydyenue 6emoro cBera mpH CI0KEHUHM CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pa6ombl u onvimol.

Uccnenosanne 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOrO Jiyda OT yrja
naJicHusl.

N3yuenune cBEHCTBM300paKeHHsI B TUIOCKOM 3€pKalie.

UccnenoBanne 3aBUCMMOCTH yTila TPEIOMIICHUS OT YyIJIa MaJCHUS
CBETOBOIO JIy4a/Ha FpaHULE «BO3IYyX—CTEKIIO.

[TonyueHue M300paskeHUH C TTOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpemencuaue GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparoIieit
JIMH3BI.

OmBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIICKT).

QIBITEI O BOCHPHUATHUIO I[BETA MPEIMETOB MPHU MX HAOJIOJICHHUM uepes
IIBETOBbIE (DUITHTPHI.

Pa3znea 12. KBanroBble sIBJI€eHUS.



OneiTel Pezepdopaa u nnanerapuas Mozenb aroma. Mojens aroma bopa.
Hcnyckanue u norionieHre cBeta atoMoM. KBanTtsl. JInHeiuaTbie CieKTphL,

PamnoaktuBHOCTE. Anb(da-, Oera- u ramma-uznydenus. CTpocHHE
aToMHoOro siipa. HykioHHast Mojienb aToOMHOTO siapa. M3oTomnbl. PagroakTiBHbIE
npeBpamenus.  Ilepmoxy  momypacmama  atomMHbBIX - saxep.  gllericTBue
PAAMOAKTUBHBIX  M3JIYYEHUHW Ha  JKUBBIE  OpraHuU3Mbl. 43ammta  oT
PaAMOAKTUBHOTO U3ITyYEHHS.

SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsAI0BOTO U MACCOBOTO YKCET.
DHeprusi cBsi3u aTOMHBIX siiep. CBA3b Macchl U dHepruu. Peakiinu cuHte3a u
nenenus saep. Mcrounnku s3neprun ConHia 1 3BE31. S iepHas SHepreTuka.
DKOJIOru4ecKue MpooiIeMbl AEPHON SHEPTETHKH.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U OTJIONIECHUS.

CrexTpsl pa3aM4HbIX Fa30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamepe BunscoHa,

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3 TYSEHU .

Perucrtpanus uznydeHns NpupofHbIX MUHEPAJIOB U ITPOYKTOB.

Jlabopamopnvie pabomel u onvim vl

HaGnronenue CruionHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: “U3MEPEHNE DHEPTUU YACTULBI [0 TOPMO3HOMY
nytu (1o gororpadusim).

N3mepenue paanoaksdBHOro GoHa.

IHoBTOpPHTEIBLHO0000 AN MOYIb.

[ToBTOpUTENHEHO50600MIAIOIITIHIT MOAYJTb npeaHa3HaYeH TUISt
CUCTeMaTHU3alMu Wi/ OBOOIIeHUs] TPEIMETHOIO COACpkKaHMs M OIbITa
JESTeNIbHOCTH, TPUOOPETEHHOTO TMpPH H3YYEHHHM BCEro Kypca (DU3HMKH
yrayONE€HHOTrO | YpOBHS, a Takke g TOJATOTOBKM K  OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B npOmecce wu3ydeHUs MAAHHOTO MOJIYJS PEATU3YIOTCS U TMOJy4aroT
nanbHelilee« pa3BuTie ydeOHble NEWUCTBUSA, OOECIEUMBAIOIIUE TOCTHKEHHUE
OpeIMEeTHbIX M MeETalpeAMETHBIX pe3yJbTaTOB oOOydeHus, (HopMupoBaHUe
€CTECTBeHHO-HAYYHOM T'PAaMOTHOCTH: OOBSICHEHHE U ONHMCAHHUE SBJICHUN Ha
OCHOBE NpUMEHEHUS (PUINYECKUX 3HAHUM, HCCIEAOBATEIIbCKUE JEHCTBUS
(BBIIBMDKEHHME THIIOTE3, MMOCTAHOBKA L€ W IUIAHWUPOBAHUE HCCIENOBAHMS,
aHaJIU3 JaHHBIX U MIOJYyYEHHUE BBIBOJOB).



[IpeanoututenbHO (OPMONM OCBOCHHUSI MOAYJS SIBISIETCS TMPAKTHKYM,
porpamma KOTOpOTO BKJIFOYAET:
penieHue 3a1a4, OTHOCSIINUXCS K pa3IMYHbIM pa3jiesiaM U TeMaM Kypcéa
Gbu3KMKK, B TOM YHCIIE 33/1a4, MHTETPUPYIONINX COJECP>KaHUE PA3HBIX Pa3/IenoB;
BBITIOJTHEHHE 1a00paTOPHBIX pabOT M OMBITOB (BKIIOYas paOOTHl M OTBITHL U3
NepeuHel K pasziesaM Kypca) B YCIOBHUSIX CaMOCTOSITEIbHOTO IJIAHUPOBAHUS
MPOBEJCHUS HCCIEAOBaHUsA, BbIOOpa W OOOCHOBAaHHSA METOJA H3MEPECHHS
BEJIMYHMH, COOPKH SKCIEPUMEHTAIILHON YCTaHOBKH; BBITIOJIHEHHE HPOOIEMHBIX
3alaHUl TIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3agaHus I10 ‘€CTECTBEHHO-
HAy4YHOM TpPaMOTHOCTH), B TOM YHCIE 3aJlaHui ;€ % MEXIPEIMETHBIM
coziepkaHueM; paboTy HaJl TPYNIOBBIMH WU WHAUBUAYATBHBIMU MPOEKTAMU,
CBA3aHHBIMU C COJEpKaHUEM Kypca (DU3UKU.

N3yuenune moBTOpUTETHEHO-0000IIA0IIETO MOMYIIsE MOKET 3aKaHYUBATHCS
MPOBEJICHUEM JUArHOCTHYECKON paboThl 3a, Kypc GU3UMKH  YriayOJEHHOTO
YPOBHS, BKJIIOYAIONICH 3aaHUsl Pa3HOrO0 YPOBHS CJOKHOCTU. Pe3ynabTaThl
BBITIOJTHEHUST ~ JMArHOCTHUYECKON  padOTbl " MOTYT TOKa3bIBaThb  CTEICHb
TOTOBHOCTH O0OY4YaloluXcsi K OCHOBHOMY "EOCYJapCTBEHHOMY SK3aMEHY IIO
dbu3uke, a TakKe  CBUACTEIBCTBOBATH O  JIOCTUTHYTOM  YPOBHE
€CTECTBEHHOHAY4YHOU TPaMOTHOCTH,

INTAHUPYEMBIE PE3VIJIbTATBE OCBOEHHA [TPOT'PAMMEBI 110
OU3UKE HA YTJIYBJIEHHOM*¥POBHE OCHOBHOI'O OBIIEIT'O
OBPA30OBAHHMA

N3yuenne ¢u3ukun “HA YpOBHE OCHOBHOrO 0OIIero oOpa3oBaHus
HAIPaBJICHO HAa JIOCTHIKCHME JIMYHOCTHBIX, METAMPEIMETHBIX W MPEIMETHBIX
00pa30oBaTENbHBIXPE3YIBTATOB.

JINYHOCTHBIE PE3YJIBTATDI

B pé3yuibrare wusydyeHus QUMK HA YpPOBHE OCHOBHOTO OOIIEro
oOpazoBdHus y oOydaromierocss OyayT  copMHpOBaHBI  CIIEIYIOIINE
JUYHQETHBIE pe3yJIbTaThl B YACTH:

« L)nampuomuueckozo 6ocnumanus:

HpOSIBICHUE HWHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poceuiickoil (U3MYECKOW HayKH; IIEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM

POCCUNCKUX YUEHBIX-(PU3UKOB;



«  2)2parxcoanckozo u 0yxo8HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHUH OOIIECTBEHHO
3HAUYUMBIX U 3TUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM
JOCTHXKEHUM (PU3UKH; OCO3HAHUE BAKHOCTU MOPAIbHO-3THYECKUX MPUHIIUTIOB B
NEeATEIbHOCTU
YYEHOT0;

«  3)IcmemuyecKo20 60CHUMAHUA:

BOCIIPUATHE SCTETUUECKUX KaueCTB (PU3NYECKON HAYKHU: €8 IrapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

«  4)uennocmu HAy4uHO20 NO3ZHAHUA:

OCO3HaHWE IIEHHOCTU (PU3MYECKON HayKu Kak MOIHOTO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, BAKHEMIIEH COCTABIISIOIICH
KYJIbTYpbI; ODUCHTALIUS B IEATEIIBHOCTH HA COBPEMEHHYIO CICTEMY HAayUHBIX
IpEe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX%PA3BUTHSI TIPUPOJIbI; PA3BUTHE

Hay4YHOM JIF00O03HATENLHOCTU, UHTEPECA K UCCIICA0BATEIHCKOM
NEATEIIbHOCTH;

«  5)ppopmuposanun Kyabmypul 300p0&bsi WIMOUUOHATIbHO20 ONAZONOTIYYUA:
OCO3HAaHME LIEHHOCTU 0€3011aCHOre"00pasa KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MPABUIT O€30MaCHOTO TTOBEICHHS HA
TPaHCIOPTE, HA AOPOTaX, C AECKTPUUECKUM U TEIJIOBBIM 000PY0BaHUEM B
JIOMAIITHUX YCIOBUAX; CPOPMUPOBAHHOCTH HaBbIKa pedieKCuu, MpU3HAHKE
CBOErO MpaBa Ha

OIUOKY U TAKOTO ke MpaBa YWIPyroro 4ejJoBeKa;

«  6)mpyooeozo eocnumtanus:

AKTUBHOE y4YacTHE B PEIICHUU MPaKTHUUYECKUX 3ajlad (B pamMKaxX CEMbH,
oOpa3oBaTenbHON  OPEAHM3AIMM, TOpOJAa, Kpas) TEXHOJOTUYECKOW W
COIMAIbHOW HAMNpaBIICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIe U (U3HYECKUX
3HaHUW; UWHTEPEE, K MPAKTUUECKOMY H3Y4YEHUIO Mpodeccuil, CBI3aHHBIX C
bu3uKoi;

o 7)IK0N102HUECKO20 60CHUMAHUSA:

OpuUCHTallMs HA TPUMEHEHHE (PU3MUECKUX 3HAHUM JJIsl pelleHHs 3a7ad B
00JIaCTH “QKpYXAIolIed Cpeapl, TUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH WX
BO3MOXKHBIX MOCIEICTBUI ISl OKPYXKAIOIIEH Cpelbl; OCO3HaHUE riI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOJIeM U IMyTeH uX
peLieHus;

./ 8)aoanmayuu K u3MEHAIOUWUMCA YCI08UAM COUUAIBHOU U NPUPOOHOIL
cpeowvl:



NOTPEOHOCTh BO B3aMMOJECHCTBUM TPU BBINOJIHEHUH HCCIEIOBAHUNA U
MPOCKTOB (PU3MUECKONW HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
APYTHX,

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEpE3 MPAKTUUCCKYIO
NEeSTEeNBHOCTh,  MOTPEOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUMY YMEHHI
dopMynupoBaTh
UJIeU, TOHATHS, THUMOTE3hl 0 (PU3NUECKHX OOBEKTaX W SBJICHUAX; OCO3HAHUE

ne(UurUTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEHN B
obnacT (U3MKHM; TJIAHUPOBAHHE CBOETO PA3BUTHSI B MPHUOOPETECHUH HOBBIX

bu3uIecKux
3HAHUI;

CTPEMJICHUE AHAJIM3UPOBATh U  BBISBIITH #B3AUMOCBSI3M  MPUPOJBI,
o0111ecTBa M SKOHOMUKH, B TOM YUCIIE C UCIOJIb30BaHUWeM (PU3NUYECKUX 3HAHUM;
OLICHKA CBOMX JICMICTBUH C YYETOM BIIMSIHHAS HA OKPYKAIOIIYIO CPELY,

BO3MOKHBIX I1I00aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynmbrate OCcBOCHUS NpOEpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanusi y | oOyHatomierocs  OyayT — cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJibTaThl, BKJTIOYAIOIIHEC MO03HABATEIIbHBIC
YHHUBEpCaJIbHBIC Y4YCcOHBIC | ICHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIBbHBIC
ydeOHbIC JCHCTBUS, PETYIITHBHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS.

Ilo3HaBaTe/bHbBIE YHUBEPCAIbHbIE YUeOHbIe neiicTBusA ba3oBbie
JIOTHYecKue AeHeTBis:
BBISIBIISITH U XapaKTEPU30BaTh CYIIIECTBEHHbBIE TPU3HAKH OOHEKTOB
(sBneHU#), KIACCMPUIMPOBATH  HUX;  BBIBIATH  3aKOHOMEPHOCTH  H
IPOTUBOPEHUMS B paCCMAaTPUBAEMBIX (haKTaXx,

JTAHHBIX M/HAOTIOACHUSAX, OTHOCAIINXCS K (PU3MUCCKUM SIBJICHHUSAM; BBISBIISATH
MPUYMHHO-CACICTBEHHbIE CBSI3M MPU HW3YYCHUH (UBNYECKUX SBICHUA MU
MIPOIIGEEOB, JACIaTh BBIBOABI C UCIOJIb30BAHUEM JICTYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJHOUCHU, BbIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NYECKUX BEIMYUH;
CaMOCTOSITENIbHO BBIOMpAaTh CMOCOO perieHus y4eOHOW (U3MYEecKOW 3amaduu
(¢paBHEHME HECKOJIBKUX BapUAHTOB PEILIEHUs, BHIOOP HanboJee MOAXO0AILIEro ¢
YUETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).



Ba3oBbie ucciieqoBareLCKHe JeCTBUSA:
HCMOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEILCKUNA WHCTPYMEHT ITO3HAHWSL
MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECJIQXKHbBIN

(bU3UYECKHUI SKCIIEPUMEHT, HEOOJBIIIOE HCCIIeIOBAaHUE (PU3MUECKOTO SIBJICHMS;
OIICHWBATh HA MIPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAITHIO, TTONYICHHYIO B
X0JIe HCCJICJOBAaHUS WM SKCIIEPUMEHTA; CaMOCTOATEIBHO (HOpMYINPOBAThH
00001IIeHHsI ¥ BBIBOJIBI 10 PE3yJIbTaTaM

MPOBEAEHHOTO  HAONIOJEHUS, OMbITa, HCCIEIOBAaHUS; MPOrHO3UPOBATH
BO3MOYKHOE JTalibHEHIIIee Pa3BUTHE (PU3NICCKUX TPOIECCOB, @ TAKKE BHIIBUTAThH
MPEANOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBHUAX U KOHTCKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSTh PA3JIMUHbIC METOJIbl, HHCTPYMEHTBLHP3ANPOCHI TIPU MTOUCKE U
oTbope wuHpOpMaNMK WIM JaHHBIX C YYETOM) TPEITIOKEHHON ydeOHOMU
buznyeckon 3a]1a49H; aHaJIM3UPOBATh, CHUCTEMaTU3UPOBATh "
UHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUJOB W (OpM TMPEACIaBAEHUS; OLECHUBATh HAJIEKHOCTD

uH(pOpMaIK TI0 KPUTEPHUSIM, MPEII0KEHHBIM
YAHUTEJIEM WIH CHOPMYIUPOBAHHBIM €AMOCTOSATEIBHO;

CaMOCTOSITEJIbHO  BBIOMpATh__ "OQNTUMaIbHYI0 (OpMy MpeacTaBICHUS
uH(pOpMaMK U WUTFOCTPUPOBATh pelilacMble 3aJ1aud HECIOKHBIMH CXEMaMH,
quarpaMmMaMu, HTHOW rpaduKoii i HX*KOMOUHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBEPCAIbHBIC YYeOHbIE JeHCTBUSA:

B XOJI¢ OOCYXJIeHUs Y4E€OHOro marepuaina, pe3yiabTaTOB J1a0OPATOPHBIX
paboT M MPOEKTOB BafiaBarb BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TeMbl U
BBICKA3bIBaTh WJI€U, /HAlICICHHbIE Ha pEIICHHE 3aJadyd M TOoJAJEp KaHHe
OJ1aroXxesaTeabHOCTH OOILEHUS; COMOCTaBIATh CBOM CY)KJIEHUS C CYKICHUSIMU
JIPYTUX YYaCTHUKOB
auanora, OOHapy2KMBaTh Pa3IMyMe U CXOACTBO MO3UIIMI; BBIPAXKATh CBOIO TOUKY

3pEHUsly, Bw YCTHBIX W MHCbMEHHBIX TEKCTaX; IMyOJWYHO HPEICTaBIAThH

PE3YIBIATHI BHITOJIHEHHOTO (PU3NYECKOTO OMbITA
(3KCTIEpUMeHTa, NCCIIEI0BAaHUS, IPOEKTA);

HMOHUMATh W HCIOJb30BAaThb  IPEUMYyIIECTBA  KOMaHJHOM U
UHAVNBUYaTbHON pabOThI MPHU PEIIeHUH KOHKPETHOW (hHU3MYEeCcKO mpoOiIeMbl;
IIPEHUMATh LIEJIM COBMECTHOM NIE€ATEIbHOCTH, OPTaHU30BbIBATH JEHCTBUSA IO €€
JOCTHMKEHMIO: PpacIpeleisaTh poJiM, OOCYXAaTb IPOLECCHl WU PE3YJIbTaThl



COBMECTHOI paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH; BBIIIOJHATH CBOIO
4acTh padOThl, JOCTUTAsl KAYECTBEHHOTO Pe3yJIbTaTa I10 CBOEMY HAaIIpaBJICHAO
U KOOPIHMHHPYS CBOM JEHUCTBHS C APYTMMH WICHAMHM KOMAaHbl, OLEHUBATH
KauyecTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSE

PeryiasiTuBHbIC YHUBepCaJbHbIe yueOHbIe aeiicTBusa CamMoopranu3anus:
BBISIBJISITH MMPOOJIEMBI B )KU3HEHHBIX U yUCOHBIX CUTYAIIHSIX, TPEOYIOINX
JUTsL pelieHust (U3NYECKUX 3HAHUM; OPUEHTUPOBATHCS B PA3NUUHBIX MOJIX0J]IaX
NPUHATUS pEIIEeHUH (MHAMBUAYaJIbHOE, NPHUHATHE pPCLIEHWs B TPYIIIE,
INPUHATHE PELIEHUI TPYIIIO); CAMOCTOATENBHO COCTABIATE AITOPUTM PELICHHUS
(u3HUecKoi 3aaun WM IUIaH UCCIEIOBAHMS C YUETOM MMEIOIINXCSA PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH HpCaIaracMble BapUaHThI
pELIeHMit; AesaTh BIOOp U OpaTh OTBETCTBEHHOCTH. 32 PEIICHHUE.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:
JaBaTh aJICKBATHYIO OLICHKY CHUTyalluu W JIpeaiararh IjaH €€ U3MEHEHHS,
OOBSICHATh  MPUUUHBI  JTOCTHIKEHUS (HEAOCTKEHUS )
pE3yNbTATOB
JESTeNIbHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OMBITY; BHOCUTH KOPPEKTHBHI B
JESTeNIbHOCTh (B TOM YHUCIJIE€ B XOJ BBINOJHEHUS (DU3MUECKOIO HCCIIECIOBAHUS
WIH TPOEKTa) HA OCHOBE HOBBIX "O@OCTOATEIHCTB, M3MEHHBIIUXCS CHUTYyaIUi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH; OLIEHWBATh COOTBETCTBHE
pe3ynbTaTa LeJId U yCIIOBUSIM.
CTaBUTH ce€0s1 HA MECTO IpYroro 4eJIoBeKa B X0JI€ CIopa WU AUCKYCCUU

Ha HAy4yHYI TEeMY, HNOHUMAaTbh MOTHBBI, HAaMEpPEHUs U JIOTHKY Jpyroro.

NpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHrur (PU3NUECKUX 3a1a4 WK
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYTOTO.

HPEIMETHBIE PE3YJIbTATDI

K xoHHy 06yuyeHus 6 7 Kaacce TpeIMETHbIE PE3ylbTaThl HA YIIyOJIEHHOM
yYpOBHE, JIOTKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:
WCHOJIb30BAaTh  MOHATUSA:  (PU3WYECKUE U XUMHYECKUE  SIBJICHHUA,
HAOIIOEHNE, DJKCIEPUMEHT, MOJENb, THUIOTe3a, CIUHUIBI (U3NIECKUX
BEJMUMH, aToOM, MOJIEKyJa, arperatHble COCTOSIHUSI BeliecTBa (TBEPHOE,
WUAKOE, razoo0pa3HOE€),  MEXaHWYECKOE  JIBI)KEHHE  (paBHOMEPHOE,



HEPAaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOpHUs, pPABHOJIEWUCTBYIOIIAS CHIL,
nedopmanus (yrnpyrasi, TulacTUdeckasi), HEBECOMOCTbh, COOOIAIOIINECS COCY/TIBL;
YBEPEHHO pa3iuyarh siBleHus (auddys3us, TEmIoBOE [BIKEHUE HACTUIIL
BEIIIECTBA, PABHOMEPHOE JIBH)KCHUE, HEPABHOMEPHOE [IB)KECHUE, WHCPHUS,
B3aHMOJICCTBUE TEJ, PAaBHOBECHME TBEPIABIX TeEJI C 3aKPEIUIEHHON OCBIO
BpallleHMsI, Tlepefaya JaBJICHUS TBEPIBIMU TEJIaMU, XKUJKOCTSIMU W Fa3aMH,
aTMoc(epHOe JIaBJIeHUE; TUIaBaHUE TeJ, MPEBPAIEHUSI MEXaHUYECKONU SHEPTHH )
[0 ONHWCAHUI0O UX XapaKTepHbIX CBOMCTB W Ha OCHOBE™ OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (U3HUECKOE SBJICHHE, PACIO3HABATH: IPOSIBICHUE
M3YYCHHBIX (DU3UYECKUX SBJICHUU B OKpYXKAlOUEeM MUPE (B TOM YHCIE
dusznueckue SBICHUS B TMPUPOJIC: TPUMEPHl JABMXKEHWS C pa3IuYHbIMU
CKOpPOCTSIMH B XKMBOW M HEXWUBOW NPUPOAE, NCHUCTBHE CUI TSKECTH, TPEHUS,
YIOPYTrOCTH B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO TaBICHUS HA KUBOM
OpraHu3M, IUIaBaHHWE PbIO, pblYaru B TeJ€ 4YEJIOBEKA), MPU STOM NEPEBOJUTH
MPaKTUYECKYI0 3ajadyy B YueOHYIO, BBIJICJATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (HU3MYECKUX SBICHUM; ONMUCHIBATH M3YYCHHBIC CBOMCTBA TEI H
dbu3uyecKkre SBJICHUS, UCMOJB3Yys (uandeckue BeIMYMHBI (Macca, OO0BEM,
IJIOTHOCTh BEIIECTBA, BPEMS, MyTh, EPEMHSS CKOPOCTh, CUJa YIPYTOCTH, CHUJIA
TSDKECTH, BEC Tejla, CUJia TPEHUs, JaBJeHUE TBEPJOTO Teia, JaBJICHUE CTOJ0a
KUJKOCTH, BBITAJIKUBAIONIAS CHjla, MEXaHWYecKas padoTa, MOIIHOCTb, IUIEUO
CUJIbI, MOMEHT CWIbl, KOX(QMUIHEHT TMOJE3HOr0 JEUCTBUSI MEXAaHU3MOB,
KUHETUYeCKass ¢ TOTEHI[HalbHAs DHEPrus), MpH ONUCAHWU TPABUIHHO
TpakTOBaTh (PU3NUECKUMN .CMBICIT UCMOJb3yEMbIX BEIUYUH, UX O00O3HAUEHUS U
EAVHUIBI (PU3NIECKUX JBEMMYUH, HAXOIUTh (OPMYJIbI, CBSI3bIBAIONINE JAHHYIO
(GU3UYECKYIO BEIMUUHY,C TPYTUMH BEJIMYMHAMU, CTPOUTH TPaPUKU U3yUCHHBIX
3aBUCUMOCTEN  (U3NYECKUX BEJIMYMH, XapaKTepu30BaTh CBOWCTBA T,
du3nuecKue SBICHUS W MPOIECCHI, UCIOb3Ys MpPaBWIa CIOKEHUS CUJ (BIOJb
olHOM mpsiMoii);“3akoH ['yka, 3akon Ilackansi, 3akoH Apxumezna, MPaBHIIO
paBHOBecus psiard (6J10Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS
MEXaHUUYECKOW . DHEPIUH, TIPU ATOM JaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMHUCHIBATH €0 MAaTEeMaTHYECKOE BBIPAKEHUE; CTPOUTH MPOCThIE (HU3UUECKUE
MOJEIH PEATbHBIX OOBEKTOB, MPOIECCOB M SBJICHUM, BBIACIATH MPU ITOM
CYIIIECTBEHHBIC U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB, SIBJICHUM,
HPUMEHSITh (PU3HUECKHE MOACIH Il OOBSICHEHUS (PU3MYECKUX MPOILIECCOB U
peuicHus y4deOHBIX 3a/ay; OOBSICHATh (M3UYECKUE SIBJICHHUS, MPOILECCH U
CBOWICTBA TeJ, B TOM 4YHCJI€ B KOHTEKCTE CHUTyallull MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3aJaul, B TOM YHCIIE



TpeOyIOIlle YHUCIIEHHOTO OLIEHUBAHUS XApPAKTEPHBIX 3HAUYECHUN (DU3MUECKUX
BEJIMYMH, TPU 3TOM BHIOMpATh aJEKBATHYIO (PU3WYECKYI0 MOJEIb, BBISBISTH
IPUYMHHO-CJICICTBEHHBIE CBA3M M  BBICTPAUBATHh JIOTUYECKYIO LENOYKY
pacCyXJIeHU C OMOpOM Ha W3yYEHHBIC CBOWCTBA (M3MYCCKUX SIBICHHUH,
(u3nyecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEJIH; PellaTh pacuéTHbIeBaiaun (B
2-3 peicTBHs) MO M3y4aeMbIM TeMaM Kypca (U3MKH, BBIOMpasi, aIeKBaTHYIO
(u3nYECKyI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U (OPMYII, .CBA3BIBAIOIIUX
(¢u3nyecKkue BETUYMHBI, 3aITUCHIBATH KPATKOE YCIOBUE U Pa3BEPHYTOE peIIeHHE
3aJlauM, BBIABJIATH HENOCTAIOIIME WM W30BITOYHBIE JaHHBIE, }0OOCHOBBIBATh
BBIOOp MeETO/Ja pelIeHUs 3a7aud, HCIOIb30BaTh CHPABOYHbBIC JaHHBIE,
IPOBOJNUTh MaTeMaTUYECKue MpeoOpa3oBaHMsl U _paederbl, OICHUBATb
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYCHHS (PU3NUECKOMBEIMYNHBI U ONPEIEIATh
Pa3MEpPHOCTh (PU3UYECKOW BEIUYMHBI, MOJYYECHHOW.JpU pEIICHUU 3a]auH;
pacrno3HaBaTh NpoOJeMbl, KOTOPbIE MOXKHO PELIWTh MPU MOMOIIU (PUINYECKUX
METO/IOB, W TMpeajiaraTh OPUEHTUPOBOYHBIN CIOCOO penieHusi, B OMHCAHHUU
UCCJIEI0BAHMUS pacno3HaBaTh IpOBEPAEMOE IIPEATIOIO0KEHNE
(rumoTesy), HHTEPIPETUPOBATH MMOTYYEHHbIMPE3YIIbTAT;

MPOBOJIUTH ONBITHI MO HAQMIONEHUIO (DU3MYECKUX SBICHUH WIH
¢uznyeckux cBOMCTB Ten (aud@dy3ns, TEMIIOBOE pacIIMpPEHHUE I'a30B, SBICHHUE
MHEPIUHU, U3MEHEHNE CKOPOCTH HPHU B3aUMOJECHCTBUU TEI, Eepeiada JTaBICHHUS
KHUJIKOCTBIO M Ta30M, NpOsBIACHHE [EHCTBUS aTMOC(EpPHOTO JIaBIICHUS,
JENUCTBUE MPOCTHIX MEXAHU3MOB): (POPMYIHUPOBATH MPEANOI0KEHHE (TUIIOTEZY)
O BO3MOXHBIX pe3yJbIaTax HaONIOJEHUN, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY U3 U30BITOYHOTO, HAOOpa 000py0BaHus U POPMYIHPOBATH BHIBOIBI;
OPOBOAUTH TMPSAMBIC WM KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEJIUYUH
(paccTostHue, TPOMEXKYTOK BpPEMEHHM, Macca Tena, O00BEM Tena, Ccuia,
TEMIIepaTypa, IUIOTHOCTh JKHJIKOCTH M TBEPAOrO TEla, CWIA TPEHHUS
CKOJIb)KEHUS], JABAEHHE BO3/yXa, BBITAIKMBAIONIAS CHIIA, JEHUCTBYIOLIAs Ha
norpyX€HHOE ‘B, JKUJIKOCTh TeN0, KOA(Y(UIHUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB)“.C HCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
000CHOBBIBATH BHIOOP METOAA U3MEPEHUs, PUKCUPOBAThH MOKa3aHUs MPUOOPOB,
HaxOJIUTb%, 3HAYCHHE HW3MEPSIEMON BEJIMYMHBI C T[OMOULIBIO YCPEIHEHHUS
pe3yiibTaTOB CEpUU U3MEPEHHUM U OLIEHUBATH MOTPELIHOCTh U3MEPEHUM;

HPOBOJIUTH HECJIOKHBIE DKCIIEPUMEHTAJIbHBIE MCCIIEI0BAHHUS
3aBUCUMOCTEl  (PU3MYECKHX BEIUYMH (3aBUCUMOCTH IyTH PaBHOMEPHO
JIBVKYILIETOCS T€JIa OT BPEMEHH JBUKEHUS TEJA, CUJIbI TPEHHS CKOJIBKEHUS OT
CUJIBI HOPMAJBLHOIO JABJICHUs, KadecTBa OOpaOOTKH TIOBEPXHOCTEU Tel H



HE3aBUCUMOCTH CWJIbl TPEHHsI OT IUIOIIAAU CONPHUKOCHOBEHMS TEJN, CHUJIBL
YOPYTOCTH OT YAJIMHEHUS TMPY>KUHBI, BBITAIKUBAIOUICH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO IIOIPY’KE€HO TeJo, YycIoBHii
IUTaBaHUS TEJl, YCIOBUM paBHOBECHUS pblyara U OJIOKOB): COBMECTHO C//UUTEIEM
GopMmynupoBaTh 3agadyy UM TUIOTE3y HCCIEIOBAHUSA, CaMOCTONTEIBHO
IUIAaHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMPATh HKCIEPUMEHTAIbHYIO
YCTAHOBKY C MCIIOJIb30BAHUEM MHCTPYKLMHU, MPEICTABIATH, HOIy4YEHHBIE
3aBUCHUMOCTH (DU3MUECKHUX BEJIMYMH B BHJE TaONMIl M TrpalpuKoOB, OLEHUBATh
MIOTPEUIHOCTH, JAENaTh BBIBOABI IO pe3yibTaTaM HCCIeA0BAHUA; COOIIOAATh
[paBUJIa TEXHUKU O€30MacCHOT0 Tpyia pu padboTe ¢

1abopaTopHbIM 000pPYIOBAaHUEM; YKA3bIBaTh MPUHLMIEI NEHCTBUS MPHUOOPOB U

TEXHUYECKUX YCTPOMCTB:

BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIMECS. COCYIbI, OapOMETp, phlyar,
MOJIBMDKHBIN U HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS TIJI0CKOCTb;

XapaKTepU30BaTh  MPUHIUIBI  JCUCEBHS  W3YYCHHBIX  IPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKWX IIPOIIECCOB C OMOPOM Ha UX
onucanuss (B TOM 4Yucie: MNOMIIMHHWKA, YCTPOWCTBO  BOJOMNPOBOJA,
TUAPABIMYECKUNA Mpecc, CHU(POH, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCOC,
apeoMeTp), HCIOJb3ys 3HAHUS O | CBOMCTBaX (PU3UYECKUX SBJICHUNA U
HEO00X0IMMbIC (PU3NUECKHE 3aKOHBI"W 3aKOHOMEPHOCTH; HCIIOJIb30BaTh CXEMBI U
CXeMaTHUYHbIE PUCYHKH HM3YyHMEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPHUTEIbHBIX
MPpUOOPOB U TEXHOJIOTMYSEKUX MPOIECCOB MPU PEIICHUH YU4eOHO-TTPAKTUYECKUX
3aj1ay;

NPUBOJUTL  HpUMepbl  (HaXoauTh  WHGOpPMALMIO O  NpUMEpax)
MPAKTUYECKOTO HCITOJIB30BAaHNUS (PU3MUECKUX 3HAHWUN B MOBCEIHECBHOW YKU3HU
st obecriedeHuss O€30MAaCHOCTH TPU  OOpallleHnd C  [pudbopamMu |
TEXHUYCCKUMU [YCTPONCTBAMH, COXpPAHEHHUS 370POBbS U COOJIOICHUS HOPM
AKOJIOTUYECKOT'®, ‘TIOBEJICHUSI B OKpYKalOUIeH Cpele; OCYIIECTBISATh OTOOP
HMCTOYHHKOB, WH(MOopMarmu  (Qusudeckoro coaepkanus B  VHTepHeTe,
CaMOCTOSTEIIBHO (OPMYIHpPYsT TOMCKOBBIM 3aMpoc, Ha OCHOBE HMMEIOIINXCS
3HAHWH M 'WyTEM CPaBHCHHS Pa3IMYHBIX MUCTOYHHUKOB BBIICIATH HH(POPMAIIHIO,
KQTOPAsi | SBISIETCS MPOTHBOPEYMBON WM MOXKET OBITh HEJOCTOBEPHO;
UCITI0JIb30BaTh TPU  BBITIOJIHCHUHM YYCOHBIX 3aJlaHWA  HAyYHO-TIOMYJISPHYIO
fAuTepatypy (pu3ndeckoro copepkaHusi, CIpaBOYHbBIE MAaTEPHAIIbI, PECYPChI CETH
MHTepHET, BIageTh MpUEMaMH KOHCIICKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMUS



uH(pOpMaIMU U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTyIO; CO3/1aBaTh COOCTBEHHBIE
KpaTKUE€ NUCHbMEHHBIE W YCTHbBIE COOOLIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHbopmaluu (PU3MUECKOro COJEp’KaHUS, B TOM YHCIE TyOIUYHO JIenath
KpaTKue COOOLICHHUS O pe3ylibTaTaX MPOEKTOB MM Y4EOHBIX HCCIEIOBAHNH,
OpU 3TOM TPAaMOTHO MCHOJB30BAaTh WM3YUYCHHBIM MOHSATUWHBIN ammapar Kypca
(GU3UKK, COMPOBOXIATh BBICTYIUICHHE TIPE3CHTAIIMCH; IIPH 4, BHITOTHCHUH
y4eOHBIX MPOEKTOB W HCCIEAOBAHMM pacrpeAesiaTh 005S3aHHOCTU B TPYIINE B
COOTBETCTBUM C IOCTaBJICHHBIMH 33Ja4aMH, CJIEJAUTHh 3a BBHINOIHCHUEM IUIaHA
JENUCTBUM, aJIEKBATHO OIICHMBATh COOCTBEHHBIN BKJIa/ B JI€A1€IBHOCTh IPYIIIIHI,
BBICTpAUBaTh KOMMYHHUKAaTUBHOE  B3aUMOJICUCTBUE, (YAUTBIBasi MHEHHE
OKPYXKAIOIKX.

K xoniyy oOyueHus 6 8 knacce mpenMeTHBIG PEBYIBTAThl HA YTIIYOJICHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH V' QOyUaIOIINXCS YMEHUM:

MCITOJTB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIKCHHE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSHUSWBEIIECTBA, KPUCTAIIMYECKUE U
amMop(HBIC Tella, HACHIIIICHHBIM M HEHAGBIIIEHHBIA Map, CIIOCOOBI M3MEHEHUS
BHYTPEHHEW SHEPIruM, 3JIEMEHTApHBIA HICKTPUUECKHUIN 3apsij, MPOBOJHUKH,
MTOJTYTIPOBOTHUKH, TTUDJICKTPUKH, MCTOYHUKHU MIOCTOSIHHOTO ~ TOKa,
AIEKTPUYECKOE M MarHUTHOE TOJIA, ONTUYECKAss CUCTEMA) U CHUMBOJIMYECKHMA
S3BIK  QUBWKH TIPH PEIICHUM™YYCOHBIX W TPAKTUYECKUX 3a7ad; YBEPECHHO
paznuyaTh SBIEHUS (TETUIOBOE pacmiupeHue (Ckatue), TEIIOBOE pPaBHOBECHUE,
MOBEPXHOCTHOE HATSHKEHMWe;-CMauMBaHUE, KANWUIAPHBIC SBJICHUS, UCTIAPEHUE,
KOHJIEHCAITWs, TIIaBJICHIE, KPUCTALTU3AINS, KHUTIECHUE, CTIOCOOBI TEIIIONepeIadun
(TeTIONPOBOTHOCTh#KOHBEKIIHS, 3TyUEHUE), TETUIOBBIE MTOTEPHU, IICKTPU3ALIUS
TEJ, B3aMMOJICHCEBHC 3apsIOB, IEHCTBHS AJICKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHAK C TOKOM) IO OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTBITOB, JEMOHCTPUPYIONIUX JaHHOE (U3UYECKOE SBIICHHUE, PACIIO3HABAThH
MIPOSIBIICHUSWM3YICHHBIX (DM3UYECKUX SBJICHUH B OKpYKaromemM Mupe (B TOM
gucie (U3UYECKUE SBJICHHS B TPHUPOJE: MOBEPXHOCTHBIE W KANUJUIAPHBIC
SIBJICHHSL BMIPUPOJIC, KPUCTAILIBI B TIpUpoje, n3nydeHue COJHIIA, 3aMep3aHue
BOMOEMOB, MOpckue Opusbl, oOpa3oBaHWE pOCHI, TymMaHa, WHEs, CHera,
AMEKTPUYCCKUE SIBJICHUS B atMmocdepe, SICKTPUUYCCTBO KUBBIX OPTaHU3MOB,
MABHUTHOE TIoJie 3eMJIH, Aperd MOot0COoB, pOJIb MATHUTHOTO TOJIS JIJISl KU3HU
Ha' 3emJie, TOJISIPHOE CHUSHUE), TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B



y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKK) (PU3MUECKUX
SIBJICHHWM;, OIWCHIBATh HM3yYCHHBIC CBOWCTBA TeN H (UBUYECCKUE SIBICHI,
UCTIONIb3YsT (U3MYECKUE BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEprus,
KOJHMYECTBO TEIUIOTHI, paboTa ras3a, yjAelbHas TEIJIOEMKOCTh BeEIIEeTBa,
ylenbHas TEIIoTa IUIaBiIeHUs, YIelIbHas TeioTa napooOpa3oBaHusl, Y aelbHas
TEIUIOTAa CTOPaHUs TOIUTUBA, KOA(PQHUIIMEHT IOJIE3HOTO ICHCTBHUS TEMIOBOU
MAaIIuHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUH 3apsiji, CHiia
TOKa, 3JIEKTPUUYECKOE HANPsKEHHE, CONPOTUBIIEHHE MpoBoaHuka, JHC B nienu
MOCTOSIHHOTO TOKa, JJEKTPUYECKOE YACIbHOE COMPOTUBJICHHE BEIIECTBA,
paboTa M MOIIHOCTh JJEKTPUYECKOTO TOKa), MPU ONHEAHHH MPaBUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICT MCIOJb3YEMbIX BEIMYMH,*MX 0003HAUYCHUS U
eIUHULIBl (PU3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYIiblsy CBSI3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIMUUHY C IPYTUMH BEIMUHMHAMU CTPOUTH Ipa UK U3YUEHHBIX
3aBUCUMOCTEH  (M3MYECKUX BEIMYMH, XapakICpU30BaTh CBOMCTBA  Tell,
(u3nueckue SBIEHUA M NOPOLECCHI, MCHOJb3ySd OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKON  TEOpUM _ CTPOEHHUS  BEUIECTBA, YpPABHEHHE
TEIJI0BOro OajaHca, 3aKOH COXPAaHEHUS AJIEKEPHUYECKOTO 3apsaa, 3akoH KyioHa,
IPUHLUI CYNEPHO3ULINH 3IEKTPUUECKURNIIONEH, 3akoH OMa U1l yyacTKa LETH,
npaBuia Kupxroda, 3akon Oma misg nomnHod nenu, 3akoH Jxoyns-Jlenua,
3aKOH COXpPAHEHHUS DHEPTUH, NMPU 3TOM pa3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa W €ro MaTeMaTH4ecKOe BBIPOKEHHE; CTPOUTh MPOCThie (U3UUYECKUE
MOJIENI PEATbHBIX OOBEKTOB, MPOILIECCOB W SIBICHUN, BBIACIATH IMPU HTOM
CYILLIECTBEHHbIE U BTOPOCICHEHHBIE CBOWCTBA OOBEKTOB, MPOLECCOB, SIBJICHUM,
NPUMEHATh (PU3NYECKUE MOIENN NIl OOBSICHEHUSI (PU3MUYECKHX TMPOIECCOB U
peuieHust y4ueOHBIX _3ajay;’ OOBACHITh (U3UUYECKUE SBJICHUS, MPOIECChl U
CBOWCTBa Tejl, B TOM 4YHCI€ M B KOHTEKCTE€ CHUTyalUd MPAKTHKO-
OpPUEHTUPOBAHHOI'O XapaKTepa, U pellaTh KaueCTBEHHBIE 3aJa4yl, B TOM YHCIIE
TpeOyrolue YUCITeHHOTO0 OLEHUBAHUS XAapaKTEPHBIX 3HAYEHUH (U3HMUYECKUX
BEJIMYMH, MPU*ITOM BBIOMpATh aJEKBATHYIO (U3MYECKYI0 MOJICb, BBISBIISTH
MIPUYUHHO-CIGACTBEHHBIC CBSI3M M BBICTPAauMBaTh JIOTHYECKYIO IICMOYKY
pPacCyXKJIgHUW 'C OMOpOM Ha W3yYEHHBbIE CBOWCTBA (U3MYECKUX SIBICHUH,
(U3MUECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEJIN; YBEPEHHO PEIIaTh paCUETHBIE
3ayiadn (¢ omopoi Ha 2—-3 ypaBHEHHS) MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpas afeKkBaTHYIO (M3MUYECKYI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB H
depMy, CBA3BIBAIOMINX (U3HUYECKUE BEIIMUMHBI, 3aITMCHIBATh KPATKOE YCIOBHE
U.Pa3BEPHYTOE PEIICHHUE 3aJlayM, BBISBISATH HEAOCTAIOIINE WIH U30BITOYHBIE
JNaHHbIE, OOOCHOBBIBATH BHIOOP METOJA PEIICHUS 3aJa4H, WCIOJIb30BaTh



CIpPaBOYHBIE  JaHHblE, TNPUMEHSATh METOABbl  aHallu3a Pa3MEepPHOCTEH,
UCIIONIb30BaTh  rpaduueckue  METOAbl  pelleHHus  3aaad, MPOBOIUTH
MaTeMaTU4YeCKue MpeoOpa3oBaHus W Pacy€Thl, OIEHUBATH PEATMCTUHHOCTH
MOJIyY€HHOTO 3HA4YEeHUA (PU3MUECKOW BEIMYMHBI M ONPEICNATh pPa3MepHOCTH
(Gu3nuecKoil BEIMYMHBI, TOJYYCHHOW MpHU PEHICHUHM 3aJadyd; pacHo3HaBaTh
po0JIeMbl, KOTOPbIE MOXHO PEUINTh MPU MOMOIIM (U3NYECKUX METOI0B, U
npeajaraTb OPUEHTUPOBOYHBIM CMOCOO pEIlICHUS, B ONMMCAHHUM  MCCIEI0OBAHUS
pacno3HaBaTh MPOBEPSAEMOE MPEITOIOKEHUE

(rumoTesy), HHTEPIPETUPOBATH MOYUYECHHBIN PE3yIbTaT;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX “sIBJICHUN WU
¢u3nyecKux CBOWCTB TeN (KamWUISPHbIC SBJICHHS, 3aBUCUMOCTb JaBJICHHUS
BO3JyXa OT €ro o0béMa M TeMIlepaTypbl, CKOPOGTH HPOIECCA OCTHIBAHMS
(HarpeBaHus) NOpU UBJIYYCHUUM OT I[BeTa wuIydameei (MOrIonaIei)
IIOBEPXHOCTH, CKOPOCTb HCHApEHUsi BOAbl QTw/TeMIepaTypbl >XUIKOCTH U
mIomaa €€ TOBEPXHOCTH, DJIEKTpU3alMs TEl W B3aUMOJICHCTBHE
AJIEKTPUYECKUX  3apsAl0B,  B3aUMOJCHCTBHE  IOCTOSHHBIX  MAarHuTOB,
BU3Yyalu3alksi MAarHUTHBIX  TIOJIEH #JIOCTOSIHHBIX  MAarHuTOB, JIEHCTBUS
MarHMTHOTO TIOJISl Ha TIPOBOJIHUK C TQKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl  MOCTOSHHOTO TOKd): (opMyiaupoBaTh MPOBEPSIEMOE
MpEeANnojoxKeHne (TUmore3y) @ BO3MOXKHBIX pe3ynbTaTax HaOMIOACHU,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO HabOpa 000pya0BaHMS,
OTHCHIBATh XOJ OMbITa U «)OPMYIHUPOBATH BBIBOJABI; MPOBOAHUTH MpSIMbIE U
KOCBEHHbIE M3MEpEHUs] (UINUECKUX BEIUYMH (TemIepaTypa, OTHOCHUTEIbHas
BJIQXXHOCTh BO3/yXa, #CUJia +TOKAa, HANpsOKEHUE, YJEeabHas TEIIOEMKOCTb
BEIIECTBA, CONPOTURJICHHUE IIPOBOJHUKA, PA0OTa U MOLIHOCTh AJIEKTPUUYECKOTO
TOKa) C UCIOJIb30BAHUEM aHAJIOTOBBIX U LUQPPOBBIX TPHOOPOB, OOOCHOBHIBATH
BBIOOp MeToja W3MEpeHHs, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOAUTH
3HaYeHUE M3MEPSEMOI BEJIMUMHBI C TIOMOIIBI0 YCPEAHECHUS PE3yIbTaTOB CEPUU
U3MEpPEHU  “M = OLEeHMBaTh  MOTPEIIHOCTb  WU3MEPEHUH;  MPOBOJIUTH
OKCIIEPUMEHTAIbHBIC HCCIEIOBAHUS 3aBHCHUMOCTEH (U3WYECKUX BEIMYUH
(3aBHUCHUMOCTH ~ IaBJICHHMsSI BO3JlyXa OT ero oObEéMa M HarpeBaHus WIH
OXJaXHACHUS, WCCIENOBAHUE SIBICHUA TEIUIOOOMEHAa TpU CMENIMBaHHUH
XOQJIOMHON U TOpsSYEH BOJBI, 3aBUCUMOCTD CONPOTHUBJICHHUS MPOBOJHUKA OT €T0
JUIMHBL, TUIOIIAAN TOMEPEYHOr0 CEUEHUsT U YAEIBHOTO COINpPOTUBIICHHUS
BRLICCTBAa MPOBOJHMKA, CHJIBI TOKa, MPOTEKAIOIIETO dYepe3 MPOBOJHHUK, OT
HAIIpSDKEHUST HAa  MPOBOJHUKE, HCCIENOBAHUE  IOCIEIOBATEIBHOTO U
HapajyieIbHOTO  COEJUHEHUN MPOBOAHUKOB): COBMECTHO C  YUYHUTEJIEM



(GopMynupoBaTh 3amady U TUIOTE3y HCCIEA0BaHUS, CAMOCTOSITEIBHO
MJIAHUPOBATh UCCIEIOBAHUE, CAMOCTOATEIBHO COOMpPATh SKCIIEPUMEHTAIBHYIQ
YCTAaHOBKY C HCIOJb30BAHUEM WHCTPYKIIMH, TPEICTABISATh IOTyYEHHBIE
3aBHCHUMOCTH (DU3MUECKHX BEJIMYHH B BHJAE TaONHIl M TpaduKOB, OLECHUBATH
HOTPEIIHOCTH, JIeJaTh BBIBOJBI II0 pe3yJIbTaTaM MCCIEAO0BaHUsA; COOI0IATh
npaBuia 6€30MacHOro Tpy/ia MpHu paboTe ¢ JabopaTOPHEIM
000pyI0BaHUEM; XapaKTEPU30BaATh IPUHIIUIIBI TEHCTBUS U3YYCHHBIX TPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJOTMYECKUX IPOLIECCOB C “QUOPO Ha uX
omucaHusi (B TOM YHUCJE: CHCTEMa OTOIUICHUS TOMOB, THIPOMETp, HapoBas
TypOWHaA, aMIepMeTp, BOJBTMETpP, CUETYMK DICKTPUYCCKON SHEPruw,
AIIEKTPOOCBETUTENNbHBIE ~ TPUOOPBI,  HAarpeBaTENIbHBIC ** 3JIEKTPONPHUOOPHI
(mpuMepbl), TNPEAOXPAHUTENIN W UX TPUMEHEHHEw B+ ObITY U TEXHUKE,
MPUMEHEHHE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTIOB, AJIEKTPOJBHUTATENb
IOCTOSTHHOTO TOKA), WCIOJIb3Ysl 3HAHMSI O CBOMETBaX (DU3MUECKUX SIBICHMIA,
He0o0X0uMbIe (PU3UIECKIE 3aKOHBI M 3aKOHOMEPHOCTH; PACTIO3HABATH MPOCTHIE
TEXHUYECKUE YCTPOWCTBA M M3MEpUTICIBHbIE NpUOOpPHI IO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBEA TEPMOMETp, TEPMOC, IICHUXPOMETD,
TUTPOMETpP, JABUTaTelIb BHYTPEHHEFO ™ CPOpaHHUs, DJEKTPOCKOI, peocTar),
COCTaBIISITh  CXEMBI DJIEKTPUUECKHX IIeTled C  TOCIENOBATEIbHBIM U
napajuleIbHbIM COEIMHEHUEM OJJIEMEHTOB, pasjinyasl YCJIOBHbIE OOO3HAYEHUs
AJIIEMEHTOB JJICKTPUYECKUX HEeNeky NCIOIb30BaTh CXEMbl U CXEMaTHYHBIC
PUCYHKH H3YYCHHBIX TEXHHYECKUX YCTPOMCTB, M3MEPHUTENIBHBIX NPHUOOPOB H
TEXHOJIOTMUYECKUX MPOLIECCOBIIPU PEILICHUU Y4eOHO-TIPaKTUUECKUX 3a/1a4;
NPUBOANTh  MPUMEPHI + (HAXOAUTh HMHPOPMALMIO O  MPUMEPaXx)
IPAaKTHYECKOT0 MCHOIB30BaHUS (PM3MUECKUX 3HAHUN B MOBCEIHEBHOMN >KU3HU
st obecrieueHUs] 0@30MaCHOCTH  MpU  OOpallleHnu ¢  npudbopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbs U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTQ" TIOBEJICHUSI B OKPYXKAIOIIEH Cpe/ie; OCYIIECTBISTh IOUCK
uHpopMauu “@dusuueckoro cojaepxkaHuss B VHTepHETE, CaMOCTOSTENIBHO
dopMynupys TIOUCKOBBIN 3aMpoc, HA OCHOBE MMEIOIINXCSI 3HAHUW U CPaBHEHUS
JOTIOJTHUTEHbHBIX HCTOYHUKOB BBIACISITh WH(POPMAIIMIO, KOTOpAasl SBISETCS
MPOTUBOPEUMBOM WM MOXET OBbITh HEIOCTOBEPHOW; HCIOJIb30BATh MpHU
BHIMOJHCHNM  Y4eOHBIX  3a/laHUi  HAyYHO-TIOMYJSIPHYIO  JIUTEPATypy
du3r¥ecKoro copepkaHus, ClipaBOYHbIe MaTepuaibl, pecypchl cetu MHTepHer,
BNAJCTh MpUEMaMHi KOHCTIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus WHGOpMAIIUU
M3/0/IHOI 3HAKOBOM CHCTEMBI B JPYTYIO; CO3/1aBaTh COOCTBEHHBIE MUChMEHHbBIE
M KpaTKue YCTHBIE COOOIIeHus, 00001as WHPOpMAIMI0 W3 HECKOJIbKHUX



UCTOYHUKOB (PU3MUECKOTO COJAEPKAHUSI, B TOM YHUCIE IMyOJIMYHO MPEICTaBIAThH
pe3yabTaThl MPOCKTHOM WM MCCIEAOBATEIbCKOM AEATEIbHOCTH, MHPHU _ITOM
IPaMOTHO HCHOJB30BaTh HM3YYCHHBIM MOHSATUHHBIN ammapar Kypca (U3HKH,
CONPOBOK/IaTh BRICTYILICHHE MPE3CHTAIINCH;

OpU  BBIOJHEHUU YYEOHBIX TMPOCKTOB U HCCIENOBAHUNA (PUBUYECKHUX
MPOLIECCOB  PACIpenensaTh OOS3aHHOCTH B TpYIIEe B COQTBETCTBUU C
MOCTABJICHHBIMU 33JladyaMU, CIEAUTh 32 BBIMOJIHEHUEM IUIaHA JEHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHMWBATh COOCTBEHHBIM ™ BKJIaa B
NEATENIbHOCTh TPYMIbI, BBICTPAMBATh KOMMYHUKATUBHOE B3aWMO/ICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K koHuy oOyueHus ¢ 9 knacce npeaMeTHbIE pe3ydbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH ¥ QOYUAIOIIUXCS YMEHHIA:

UCIIONIb30BaTh  MOHATUS  (CUCTeMa 4 "@Tcuéra,  OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBJKECHHs, HEBECOMOCTb W NEPETPY3KH, LEHTP TIKECTH,
MEXaHUYECKUE BOJIHBI, 3BYK, MH(PA3BYK MHw YIbTPa3BYK, JIEKTPOMArHUTHBIC
BOJIHBI, PEHTTEHOBCKOE W3JIyYCHME,s, IIKAMA DJIEKTPOMATHUTHBIX  BOJIH,
MCTOYHHKHU CBETA, ONHM30PYKOCTh U JAATBHOB0PKOCTb, CIIEKTPbl UCITYCKAHUS U
HorjiomeHus, anbgpa-, O0era- U raMMa-U3Iy4EeHMs, H30TONbI, SJAEpHas WU
TEPMOSIICpHAs JHEPreTUKa) U CUMBOJIMYECKHHN S3bIK (DM3MKUA MpPU pPEUICHUU
y4eOHBIX U MPaKTUUYECKUX 33]a4; YBEPECHHO Pa3iInyaTh sIBICHUS (paBHOMEPHOE
U HEPAaBHOMEPHOE  INPSAMOJMHEWHOE  JBWXKEHHE,  PAaBHOYCKOPEHHOE
OpSMOJMHEWHOE JBM)KEHUE; CBOOOAHOE TMAaJeHHE TeJ, JBIKEHUE II0
OKPYXHOCTH, B3aUMOJEWEIBUE TEJ, PABHOBECUE MATEPUAIBHOM TOYKH,
PEaKTUBHOE JBIKCHME, HEBECOMOCTb, KoJiebaTelbHOE  JIBUYKEHHUE
(rapMoHHYecKHe, . 3aTyXalollue, BbIHYXJICHHbIE KoJeOaHUs), PE30HaHC,
BOJIHOBOE JIBMXKEHHE (paclpOCTpaHEHUE U OTPaKEHHE 3BYKa, MHTep(epeHLUs 1
Iudpakus BOfH), MNPSAMOJMHEHHOE pacHpOCTpaHEHUE, OTPAKEHUE WU
MIPEJIOMIICHHUE “CBeTa, IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBEIa'.B CIEKTP U CIIOKEHHE CIEKTPajbHBIX I[BETOB, €CTECTBEHHAs
PaAMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOro CHEKTpa W3IYUYEHHUs) IO
ONMCAHUIOMX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JIEMOHCTPUPYIOLIUX
NaHHOe | u3nyeckoe SBIEHUE; pPAClO3HABATh MPOSIBJICHUE HM3YyUYECHHBIX
PuBHYeCKUX SBICHUN B OKPYXKAIOIIEM MHUpPE (B TOM 4Hciie GU3NYECKUE SBICHUS
BRIIPUPOAE: TPWINBBI U OTJIWBBI, ABWKEHHE IUIAaHET COJHEYHOW CHCTEMBI,
PEAKTUBHOE JABWXEHHUE JKUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB JKHBOTHBIMU,
3EMJIETPSICEHNE, CEMICMUYECKUE BOJIHBI, I[yHAMH, 3XO, LIBETA TE€J, ONTHYECKHE



SBJICHUS B NIPUPOAE, OMOIOIMUECKOE IEHCTBUE BUIUMOTO, YIbTPapHOIETOBOIQ
U PEHTTCHOBCKOTO H3JIyYCHUH, €CTECTBEHHBIM pPaJuOaKTUBHBIA _(POH,
KOCMUYECKHE JIy4H, PpaJUOAKTUBHOE W3JIyYCHHE NPHUPOAHBIX MUHEPAIOB
NEUCTBUE PAaJUOAKTUBHBIX HW3JIyYCHH Ha OpraHu3M 4YeJlOBEKa), MpH STOM
IEPEBOAUTHh MPAKTUUECKYIO 3ajauy B Yy4e€OHYI0, BBIIEIATh CYILIEGETBEHHBIE
CBOICTBa (MpU3HAKHN) (PU3MUECKUX SBIICHUH; ONMUCHIBATh W3YUYCHHbBIE CBONCTBA
TEN U (PU3NYECKUE SBIICHUS, MCIONb3Yysd (PU3MUECKHE BEIMYMHBI (CpeaHss U
MTHOBEHHAsi CKOPOCThb Tela IpU HEPABHOMEPHOM JIBUKCHHH, 'YCKOpPEHHE,
[EPEMEIICHUE IIPU PAaBHOYCKOPEHHOM MPSMOJIMHENHOM JBIKEHNHU, YIJIOBas
CKOpOCTb, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CHJIA TPEHIY, CWIa YIIPYIrOCTH,
CWJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MAaJ€HUs, BEC| TEMA, LEHTP TSHKECTH
TBEPAOrO TEJIa, UMITYJIbC T, UMITYJIbC CUJIbl, MOMEHT*CHJIbI, MEXaHUYECKAS
paboTa ¥ MOUIIHOCTb, IOTEHIMANbHAs JHEPIUs . FEna, MOJHATOIO HaJ
[OBEPXHOCTBIO  3€MJIM, IOTCHLHUAIbHAS 4DHEPrus  CKATOW  IPY)KUHBI,
KMHETUYECKash JHEpPrus, IOJHAas MEXaHW4YeCKas JHEprus, MEepHoJ M 4acToTa
Kosie0aHuil, MepHoJ] MATEeMAaTUYECKOrO W “HPYKUHHOIO MAasSTHUKOB, JJUHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTasy TOHA; CKOpPOCTH CBETa, II0KA3aTellb
IOPEJOMJICHUS! CPEIbl), NIPU ONUCAHHWWIIPABUIBLHO TPaKTOBAaTh (PU3NUYECKUIL
CMBICII MCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYECHHS W €IMHUIIBI (PU3HYECKUX
BEJIMYUH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY
C JpYrdMU BEIMYMHAMH, CPpOWPbh TpadUKUd H3YyYEHHBIX 3aBHCUMOCTEH
(u3nYeCKuX BETUYMH; XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SBIICHUS U
MIPOLIECCHI, HCIONB3Yysd 3aKOH COXPAaHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO
TATOTEHMSI, IPUHLII CYNEPIIO3ULIMK CUJI, IPUHILIMII OTHOCUTENBHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI UMITYJIbCa, TEOPEMY O KHHETUYECKOU
DHEpruM, 3aKoH [yka,"8akoH bepHysuM, 3aKOHBI OTPAKEHUS U NPEIIOMIICHHUS
cBeTa, (GopMylly TOHKOW JIMH3bI, IUIAHETAPHYIO MOJENb aToMa, HYKJIOHHYIO
MOJIEIb ATOMHOFO™SIAPA, 3aKOHBI COXPAHEHUs 3apsiA0BOTO M MACCOBOTO YHCEIN
OpU SAEPHBIX%peakusix, MpU 3TOM pa3IuyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHa W €0, MaTeMaTHYEeCKOE BBIPAKEHUE; CTPOUTH (PU3UYECKHE MOJIETU
peasbHbIX" [ OOBEKTOB, TMPOLIECCOB U  SBJIECHUHM, BBIACIATH HPU  ITOM
CYILLIECTBCHHBIC U BTOPOCTENIEHHBIE CBOWCTBA OOBEKTOB, MPOLECCOB, SIBJICHUM,
MPUMEHSTh (U3HUYECKHE MOJACIU I OOBSICHEHUS (U3HUYECKUX TPOIECCOB U
pelicHns y4eOHBIX 3a/ay; OOBSICHATh (U3MYECKUE SIBJICHUS, MPOLECCHl U
CBOUCTBA TeJ, B TOM YHMCIE€ B KOHTEKCTE CHUTyallud NPaKTHUKO-
OPMEHTUPOBAHHOTO XapaKTEpa, U pellaTh Ka4YE€CTBEHHBIE 3a7a4yl, B TOM YHCIIE
TpeOyrollie YHCIEHHOTO OLEHUBAHUS XApAaKTEPHBIX 3HAUCHUN (DU3HUECKUX



BEJIMYMH, MPU 3TOM BBIOMpATh aJE€KBATHYIO (U3UYECKYI0 MOJIEb, BBISABISThH
MPUYUHHO-CJICICTBEHHbIE CBA3M U BBICTpanBaTh JIOTHYECKYIO IEHNOUYKy
paccykJieHuid 13 2—3 IaroB ¢ OMOPON Ha M3YyYECHHbIE CBOMCTBA (PU3MHECKUX
ABIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIHU; YBEPEHHO PEHIATDH
pacy€THbIC 3a7a4d 1O U3y4yaeMbIM TeMaM Kypca (HU3UKHU, BbIOUpas aJ€KBaTHYIO
(¢u3nYeCKy0 MOJeNb, C MCIOJb30BAaHUEM 3aKOHOB U (OpPMYJI, €BS3bIBAIOIINX
(du3nuecKre BeITMYMHBI, 3aITUCHIBATh KPATKOE YCIOBHUE U PA3BEPHYTOE PEIlICHUE
3a/lauM, BBIABIATH HEJOCTAIONIME WM W30BITOYHBIC JaHHBIE,000€HOBBIBAThH
BBIOOp METO/la pEIIeHHs 3aJayd, MWCIOJIb30BaTh CIPABOYHBIC JAHHBIE,
NPUMEHATh METOIbl aHajdu3a pa3MEpHOCTEeH, HCHoIn30BaTh, rpaduyecKkue
METO/Ibl pEIICHUs 3a7ad, MPOBOJUTH MaTeMaTHYeCKHE “HpeoOpa3oBaHus U
pacuéThl, OIEHUBATh PEATUCTHUYHOCTH MOJYYCHHOLOw 3HAUCHUS (PU3NIECKOU
BEJIMYMUHBI U OMPENEISITh Pa3MEPHOCTh (PU3NUCCKQI BEINYNHBI, MMOJTYICHHON
U pElICHUU 3aJja4M; PACcIIO3HABATh MPOOJIEMBL,“KOTOPHIE MOXKHO PEIIUTh TIPU
MOMOIIN (PU3UYECKUX METOJIOB, U TMpenjaraTb OPUEHTHPOBOYHBIA CIIOCOO
pelieHusi, B  ONHWCAaHUMU  HWCCJICAOBAHMS,, Ppaclio3HaBaTh  MPOBEPSEMOE
MPEoyioKeHrne (TUIMOTEe3y), OLIEHWBaTh MPABUIHLHOCTH MOPSIKA TPOBEICHHUS
UCCJICIOBAHUS, UHTEPIIPETUPOBATh MOMYMCHHBINA PE3YNIbTAT; TPOBOJUTE OIBITHI
Mo HAaOMIOJEHUI0 (DU3NYECKUX SIBIACHUM WM (U3HUYECKUX CBOMCTB Tl
(u3ydyeHune BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHMS] DHEPrUH, 3aKOHA
COXpAaHEHMUS MMITyJIbCa, JCUCTBHEs 3aKOHAa bEpHYIZIM W BO3HUKHOBEHHE
NOMBEMHON CHJIBI KPBLIA, 4 3aBUCUMOCTh TIEPHOJIa KOJEOAHWM MPYKUHHOTO
MasTHUKa OT MAacChl Tpy3asM KECTKOCTU TMPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJIbl MajblX KoffeQaHuii, MPSMOJMHEMHOE paclpoCTpaHEHHE CBETa,
pasnokeHre O0enoro €BeTa B CIEKTpP, M3YYEHHE CBOWCTB H300paKeHHs B
IJIOCKOM 3€pKajie, 1 CBOMCTB M300pa)k€HUsl MpeaMeTa B COOMpArONIel JIMH3E,
HAOJIIOICHHUE CIUTONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyUYEHHS): (OPMYIHPOBATH
MpoBepsieMoe  HP@INOJIOKEHHE (TUIOTE3y) O BO3MOXHBIX pe3yJbTaTax
HAOJIOICHH, “€aMOCTOSITEIHHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py10BaHH,, ONIMCHIBATh XOJI OMBITAa U (DOPMYITHPOBATH BHIBOBI; POBOIUTH
IIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OTIpEeisis CpeiHee 3HaUCHUE
U3MEPSIEMOII BETUYMHBI M OMPEIENsisl TMOTPEIIHOCTh PEe3yIbTaTOB MPSIMBIX
M3MEPEHM, 000CHOBBIBATH BEIOOP CIIOCO0Oa M3MEPEHUS

(u3MEpUTENBHHOTO TIPUOOpA); MPOBOJUTH KOCBEHHBIE H3MEPEHUS (HU3NUECKUX
BeINUNH (CpeAHsisi CKOPOCTb W YCKOPEHHE Tejla MpHU PaBHOYCKOPEHHOM
ABIKEHUM, YCKOPEHHUE CBOOOJHOTO  MaJeHusi, JKECTKOCTh MPY>KUHBI,
KO3(QGUIIMEHT TPEeHHUS CKOJBXEHUS, MEXaHMYecKas padoTa W MOIIHOCTb,



gacToTa M TEepuoja KoJeOaHWl MaTeMaTHYeCKOTOo U MPYKUHHOTO MAasTHHKOB,
dboKycHOE paccTosHME coOuparomiell JWH3BI W € ONTHYecCKas cuia,
paZMOaKTUBHBIN ()OH) C UCTIOIB30BAHUEM aHAIOTOBBIX M IIU(PPOBLIX MPHOOPOB:
O00OCHOBBIBAaTh BHIOOp METO/AA M3MEpPEHHUs, I[UIAHUPOBATh H3MEPEHM,
CaMOCTOSITENILHO  COOMPATh JKCIEPUMEHTAIBHYIO YCTaHOBKY, BBIYHCIIATH
3HaY€HUE BEJIMYMHBI M AHAIM3UPOBATH MOJIyUYECHHBIE pPE3yJIbTaThl, ONECHUBAS
MIOTPEITHOCTh PE3yJITATOB KOCBEHHBIX N3MEPEHUIA;

IPOBO/IUTH AKCIIEPUMEHTAILHBIC WCCIICIOBAHMSI 3dBHCHMOCTEH
¢u3nYeCKuX BENWYUH (3aBUCUMOCTB MyTH OT BPEMEHH NMPH.PABHOYCKOPEHHOM
JIBWOKCHUH 0€3 HAa4aJbHOW CKOPOCTH, 3aBUCUMOCTH CHUIBI TPEHUS CKOJBKCHHSI
OT CHJIBl HOPMAJbHOTO JABJCHHs, IEpHOoJa KOJIeOaHUIH* MaTeMaTUYECKOTO
MasTHHKAa OT JJIUHBI HUTH, ONpeAeNieHHE YCKOpPEH#Hsi GBOOOTHOTO MaICHUS,
WCCJIEIOBAaHNE W3MEHEHUS BEIWYMHBI M HalpaBieHWss NHAYKIIMOHHOTO TOKa,
3aBUCHUMOCTH yIJIa OTPAXKEHHS CBETA OT YIJIAJIHCHUS, yIiia MPEJIOMIICHHUS OT
yria TajJeHHus CBETOBOTO Jyda, HMCCIEAOBAaHHE TPEKOB: M3MEPEHHE SHEPTUu
YacTULIBI IO TOPMO3HOMY IyTH (1O (poTorpadusimM)): COBMECTHO C YUUTEIEM
dopMynupoBaTh 3amady W = TUIOTE3y WHCCIEAOBaHUS, CAaMOCTOSITEIHHO
IUIAHUPOBATh MCCIIEOBAHUE, CaMOCTOSTEIBHO cOOMPATh AKCIEPUMEHTAIBHYIO
YCTaHOBKY, MPEACTABIATh MOJyUYECHHBIC 3aBHCHUMOCTH (PU3UYECKUX BEIHYMH B
BUjie TaOiui U TpaduKOB, OLEHHUBATH IOTPEIIHOCTH, JEJaTh BBHIBOIBI II0
pe3ynbTaTaM HCCIeIOBaHUs; (Co0MmenaTy mnpaBuia OE30MacHOTO Tpyda Npu
pabote ¢ 1abopaTOpHBIM
000pYIOBaHNEM; XapaKTEPU30BATh MPUHIIMUITEI IEHCTBHS H3YYSHHBIX TPUOOPOB,
TEXHUYECKUX YCTPOUCTB™H TEXHOJOTHYECKUX MPOILIECCOB C OMOPOM Ha UX
ornucaHus (B TOM YHWEJE: CIIHIOMETpP, NATYUKHU TIOJOXKEHHUS, PACCTOSHHUS U
YCKOpEHUs, pakKeTa, SXOJIOT, OYKH, MEpHUCKOoIl, (oToammapar, MHKPOCKOTI,
TEJIECKOI, ONTHYECKHE CBETOBOJABI, CIEKTPOCKON, JO3MMETp, Kamepa
Bunibcona), wucrONb3ys 3HAaHUS O CBOWCTBaxX (DU3MYECKUX SBJICHUN U
HEOOXOANMBIE™, (pHI3MUecKre 3aKOHOMEpPHOCTH, HCIOJIb30BaTh CXEMbl U
CXEMATHYHBIC PUCYHKN M3YUYCHHBIX TEXHHUYECKUX YCTPOMCTB, H3MEPUTEIHHBIX
IpUOOPOB W TEXHOIOTUYECKUX MPOIECCOB MIPH PEIICHUH yU4eOHOIPAKTUIECKIX
3a/1a4, OITMUECKUE CXeMBbI JJIs MOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKajie U
cobuparolei JIuH3e;

NPUBOIUTL  NMPUMEPHl  (HaXOOuTh  HWHPOpPMAIMIO O  TIpHMeEpax)
MPAKTUUECKOTO WCIMOJIB30BaHUs (PU3MYECKUX 3HAHWU B MOBCEAHEBHOW KU3HU
st obecriedueHuss O€30MACHOCTH TPU  OOpalleHnd C [pudbopamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHS 3J0POBbS W COOJIIOCHUS HOPM



DKOJIOTMYECKOTO IIOBEIACHUS B OKPYXKAKOUIEH Cpelne; OCYLIECTBIATh ITOMCK
uHpopManuu (HU3HUECKOTO colepkaHus B VIHTepHeTe, CaMOCTOSATEIbHO
(opMyIupysl MOUCKOBBIN 3aIPOC, HAXOAUTH ITYTH OINPEAEIEHUS JOCTOBEPHOCTH
MOJIy4YeHHOW MH(OpMAIMU Ha OCHOBE MMEIOIIMXCA 3HAHUM U JIOMOJHUTEIBHbIX
MCTOYHHUKOB; HCIOJb30BaTh IPU BBHIIOJHEHUH Y4YEOHBIX 3aJaHUIl’ Hay4HO-
MOMYJISIPHYIO TUTEPATypy (PU3MUECKOTO COACpIKAHUS, CIIPABOYHBIC MaTepualbl,
pecypebl cetu MHTepHeT, BiaaeTh NpUEMamMH KOHCIIEKTMPOBAaHUS TEKCTA,
npeoOpa3oBaHus HHQOpPMAIMM U3 OJHOW 3HAKOBOM CHCTEMBI /B JPYTyIo;
co3/1aBaTb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOUICHMS» HA OCHOBE
uHOpMAllMM U3 HECKOJbKUX HCTOYHHKOB (U3MUYCCKOIOw, COJNEPIKAHUS,
NyOIMYHO TNPEACTABIATH PE3yJIbTAaThl MPOEKTHOW WJIIM “MCCIIE0BATEIbCKOM
NEATENbHOCTH TPH 3TOM TPAMOTHO HMCIOJIB30BATh AM3YUCHHBI TMMOHATUWHBIN
anmapar HM3y4aeMoro paszena (usMku U COHPOBOXKAATH BBICTYIUICHHUE
npe3eHTalnuen ¢ yaéToM 0COOEHHOCTEN ayIUTOPHM CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4yacoB
Ne | HammenoBaHmue pa3ieiioB KoHTpoabHbIe TMpaxTuyec DJleKTpoHHbIe (LM (pPOBbIE)
/Il | ¥ TeM NPOrpaMmbl Beero paGoTHI KHe o0pa3oBaTe/bHBIepeCypPChI
padoTshI
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MHUpPa
https://academycontent.apkpro.ru/lesson/d6851966c4bf-
1.1 Dusmka — Hayka o ) 0 0 4374-8a3b-664814b67e7d
pupoJie
https://academycontent.apkpro.ru/lesson/b05dbf51£780-
1.2 dusnyuecKue BeTUIUHbBI 4 0 3 4058-b7b7-c3a29646fc4e
. https://academy-
1.3 EcTecTBeHHO-HayTHEIH 2 0 1 content.apkpro.ru/lesson/Scdf146caa9e-4144-ab1b-
METOJI TIO3HAHHUS a3e425496458
Hroro no pasneny 8
Pasnen 2. IlepBoHayanbHbIe CBEieHUS 0 CTPOCHUH BelleCTBA
https://academy-
2.1 CrpoeHue BeileeTBa 2 0 1 content.apkpro.ru/lesson/fca999434cf2-4ee9-b4ee-

d1cObaf82597




o

" 1 ra3aMu

. https://academycontent.apkpro.ru/lesson/880
YaCcTHUll BelleCTBa {
L
https://academy- \i hY
23 ATperaTHble COCTOAHH 2 1 content.apkpro.ru/less 2999434ct2-4ee9-bdee-
BeIICCTBA d1c0baf82597 Q
Uroro no pazneny 8
Paznen 3. [IBu:kenne u B3auMojieiicTBue TeJ
lﬁtps://academvcontent.apkpro.ru/lesson/44b5b65d1b0f—
3.1 MexXaHn4ecKoe ABUKECHHUE 9 1 4dd3-a62a-4fca73fal4b2
https://academycontent.apkpro.ru/lesson/9¢8808315b71-
3.2 WHepmus, Macca, TIIOTHOCTh 9 RV, 4746-8248-ce2bbb5f9220
|
https://academycontent.apkpro.ru/lesson/e213f8510cee-
3.3 CI/IHa. BI/IJIBI CUJI 1 4291-3306'8141648C83C8
Hroro no pazgeny
Paznen 4. laBiienne TB&![%Q JKHAKOCTEH M ra3oB
JaBiaenne ‘a JTaBIICHUS https://academycontent.apkpro.ru/lesson/149161caba41-
4.1 TBépI[ JIAMH, 5 0 4fd4-a925-a747edcec9c9

2
fa’bQ




<

'\"
https://academycontent.apkpro.ru/lesson/Sefb b-
48e4-a98b-a7d21f2b08ce

4.2 JlaBIIeHHE )KUIKOCTH 6 0
https://academvcontent.aph 0.ru/lesson/d67c3ce3a8e’-
43 ATMochepHOe 1aBIeHIe 5 0 420d‘865b‘2774d75b6$\
. : apkpro.ru/lesson/b99ac0b82796-
44 ,HCI/ICTBITI.G JKUJIKOCTH U Ta3a Ha 12 1 of
MOrPYKEHHOE B HUX TEJO
i |
Wtoro no pasaeny 28 W\

Pa3nea 5. PaGora n MomHOCTD. JHEprus

https://academy-
5.1 PaGora 1 MOLIHOCTE 6 content.apkpro.ru/lesson/6bd5aa5f45e7-4ed7-a940-

747967807116

L\ (..J

https://academycontent.apkpro.ru/lesson/0f3604f708b0-

5.2 IIpocTeie MexaHU3MBI 4b67-bad6-db724ddf7634

5.3 MexaHnueckasi JHEpIrust \k 6

https://academycontent.apkpro.ru/lesson/12716aa30797-
4eed-95b5-c9dce2078064

Hroro no pazneny

20

3O
X\

Pa3znea 6. ITIosTo
MOYJIb

0-00001IA IO I

%
fa’bQ




. https://academy-
6.1 ITosToputenbro-o6obmatomuit 6 1 0 content.apkpro.ru/lesson/465fe2a491d5-4£5c-9¢cb8-
MOZyJib 3bdbb9924567
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10
MIPOTPAMME 102 7 23
8 KJIACC
Koau4yecTBO yacoB
Ne HaumenoBaHue pa3jieJioB JiiekTpOoHHbIE (LU poBbIE)
n/m | ¥ TeM NPOrpamMMbl Beero Kontposibubie | IIpakTHYECKHEY ogpasoBaTenbHbIe pecypcsbl
padoTshI padorsbi
Pa3pgen 1. TensioBbIe IBJICHUSA
CrtpoeHue u cBolicTBa bu6mumoreka LIOK https:/m.edsoo.ru/ff0a5256
BellleCTBa https://www.google.com/search?q=
1.1 5 1 0 https://testytut.ru/2019/07/27/vhodnayadiagnostika-
po-fizike-8-klass
bu6mmoreka IIOK https://m.edsoo.ru/ff0a5800
1.2 TernoBbIe TPOLIECCHI 33 2 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK https://m.edsoo.ru/ff0a5a26
bu6mmorteka IIOK https://m.edsoo.ru/ff0a5c60
bu6mmorteka LIOK https://m.edsoo.ru/ff0a6412
https://www.youtube.com/watch?v=XBXHfAPsGEg
https://interneturok.ru/lesson/physics
https://interneturok.ru/lesson/physics/8-
klass/teplovye
https://www.youtube.com/watch?v=CettWNrZR G4




https://www.youtube.com/watch?v=d¢D41h

Hroro no pasgeny

38

0
W <‘

Pa3nen 2. DaekTpuveckue 1 MATHUTHBIE SIBJICHUS

2.1

DIEeKTpUUYECKHE 3apsibl.
3apspKeHHbIE Tela U UX
B3aUMOJCICTBUSA

https://ww ‘:E'::Em/;vatch?v:dNDvZUscR S
e.com/watch?v=ULWRuqgcR]j
RA
@1 teka [{OK https://m.edsoo.ru/ff0a87e4
nuoTeka L{OK https://m.edsoo.ru/ff0a8a0a
https://www.youtube.com/watch?v=4cKFWdx6 qgY

22

IToCTOSHHBIN 3IEKTPUYECKUI

TOK

32

2.3

MarauTHbIC SBJICHUS

bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK https://m.edsoo.ru/ff0a95a4
https://www.youtube.com/watch?v=_XfVhY9rU e¢A
https://www.youtube.com/watch?v=yag1f6kqnO
bu6mmoteka I1OK https://m.edsoo.ru/ff0a8bd6 0
https://www.youtube.com/watch?v=XvIVP{f431zo

bu6nmoreka LIOK https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK https://m.edsoo.ru/ff0ac3d0
bu6mmoreka LIOK https://m.edsoo.ru/ff0ac1d2
bu6mmoteka IIOK https://m.edsoo.ru/ff0ac86¢c

24

DneKTpoMarHuTHas

<0

https://www.youtube.com/watch?v=OW9NaY6D
y7w
but6mmoreka LIOK https://m.edsoo.ru/7f4181ce
https://www.youtube.com/watch?v=HxIW3NI;C wl

-

Hroro n

59

@’5Q



o

Paznes 3. [loBTOpuTe1bHO-00001A10IM I MOYJIb

IToBTOpUTENBHO- )
3.1 0GOGIIAROIIHI MOTYITH 5 1 https://www.voutube‘eqm/w h?v=Uy3f2rRRyOk
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB
102 6 23

[10 ITIPOT'PAMME




9 KUIACC

Ne
n/n

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
oOpa3oBaTejibHbIE

pecypchl

Pa3zgen 1. Mexannueckue siBJICHUA

1.1

MexaHn4ecKoe JBMKECHUE U
CII0COOBI €0 OMMCAHM

30

https://www.youtube.com/watch?v=9nIFmMdyOx
k

bu6mmoreka LIOK https://m.edsoo.ru/ff0ad474
bu6mmoreka LIOK https://m.edsoo.ru/ff0ad19a
https://www.youtube.com/watch?v=6VXvLh3An
Us

bu6mmoreka LIOK https://m.edsoo.ru/ff0ad8d4
https://www.youtube.com/watch?v=udemGcBuYd

S
https://www.youtube.com/watch?v=I102Nq6f3HuQ

1.2

B3aumonaelicTtBue Tei

18

bu6nuoteka IIOK https://m.edsoo.ru/ff0ae72a
bu6mmoreka LIOK https://m.edsoo.ru/ff0ae982
bu6mmoreka LIOK https://m.edsoo.ru/ff0aeb6e
bu6nmoreka [IOK https://m.edsoo.ru/ff0aeca2
bu6mmoreka LIOK https://m.edsoo.ru/ff0ace28
http://www.sai.msu.su/ng/solar/solar about.html

1.3

3aKOHBL COXPAHEHUS

15

but6mmoreka IIOK https://m.edsoo.ru/ff0b096¢
bu6mmoreka IIOK https://m.edsoo.ru/ffOb07fa
https://www.youtube.com/watch?v=MM_72FXE7
0A




https://www.youtube.com/watch?v=CsoRgpVAT
Eo
https://www.youtube.com/watch?v=wWerswH8w
6g
https://www.youtube.com/watch?v=smJb3j4xsvk

Uroro no pazgeny

63

Pa3zgen 2. MexaHnndecKHne KOJIe0aHUA U BOJTHBI

2.1

Mexauunueckie KojicOanms

8

bnomioreka IIOK https://m.edsoo.ru/ff0b20f0
Brubnuoreka [{OK https://m.edsoo.ru/ff0b20f0
bubnuoreka I{OK https://m.edsoo.ru/ff0b197a
https://www.youtube.com/watch?v=QwQOjLPCLg
M

2.2

MexaHU4eCcKHe BOJIHEIL. 3By1(

10

bu6nuoteka LIOK https://m.edsoo.ru/ffOb21fe
https://www.youtube.com/watch?v=MVR9ImMVzX
XRo
https://www.youtube.com/watch?v=I9¢2bfM 1gw
U
https://www.youtube.com/watch?v=uT1PtfwBlzc
https://uchitelya.com/fizika/134414

Hroro no pazaeny

I8

Pa3nen 3. DiekTpoMaruuTHoOef10Jie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

DNeKTPOMarHUTHOCHTONe 1
AIIEKTPOMALHUTHBISBOJTHEI

bu6mmoteka IIOK https://m.edsoo.ru/ff0b2abe
https://www.google.com/search?sca_esv=5599595
89g=

but6mmoreka IIOK https://m.edsoo.ru/ff0b2fe6
https://uchitel.pro%D0%B0




Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PacIpOCTPAHEHHUS 8 bubmmotreka LIOKshttps:/m.edsoo.ru/ff0b31d0
cBeTa bubmuoreka LIOK https://m.edsoo.ru/ff0b3658
bubmuotexa I{OK https://m.edsoo.ru/ff0b38c4
https:/www.youtube.com/watch?v=nYprWAtjow
<
4.2 JIMH3BI U ONITHYECKUE 6 Bubmuoreka IHOK https://m.edsoo.ru/ff0b3f2¢
prOOpbI bubnuoreka L{OK https://m.edsoo.ru/ff0b444a
bu6mmoreka LIOK https://m.edsoo.ru/ff0b4206
bu6mmoreka LIOK https://m.edsoo.ru/ff0cO0a7e
bu6mmoreka LIOK https://m.edsoo.ru/ff0b4684
4.3 Paznosxenune 6emnoro cBera B 2 bubnuoreka [{OK https://m.edsoo.ru/ffOcOf4c
CHEKTP
Hroro no pazgeny 16
Paznen 5. KBaHTOBBIE SIBJIEHUSA
5.1 Hcnyckanue u norsioueHne 4 bubnnorexa [{OK https://m.edsoo.ru/ffOcOe2a
CBETa aTOMOM bu6mmoteka IIOK https://m.edsoo.ru/ffOc12a8
https://www.youtube.com/watch?v=j] SVd 6DJS5s
5.2 CrpoeHue aTOMHOTQ sijipa 5 bubnuoreka [{OK https://m.edsoo.ru/ffOc18ac
but6mmoreka IIOK https://m.edsoo.ru/ffOc1bd4a
5.3 S nepHble peakiu 7 bu6mmoteka IIOK https://m.edsoo.ru/ffOc1d7a
https://www.youtube.com/watch?v=1rkzd4th OY
Uroro noypazaeny 16




Pa3nen 6. [loBTOpuTeIbHO-
00001a01IUIT MOAYJ/Ib

MexaHudeckue sIBJICHUS bubnuoreka IIOK hitps://m.edsoo.ru/ff0c245a
6.1 (moBTOpPUTENBHO- 6 2 content.myschool.edtiru/lesson/9e6e935d3c53-
00001IatOIIHI MOIYIIb) 4fef-ab52-d78ededed6cb

TerioBeie IBICHUS
6.2 (TOBTOpPHUTEIBHO- 3 1
0000110 MOIYIIb)

bubnmuozera [{OK https://m.edsoo.ru/ff0c245a
bubmorexa [MOK https://m.edsoo.ru/ff0c2572

ONeKTPOMarHUTHbIE SIBJICHHS
6.3 (TOBTOPHTEBHO- 3 1 Bubauoreka LIOK https://m.edsoo.ru/ff0c2d6a

0000IIATOIIIIT MOTYITb)

CBeTOBBIC ABJICHUS
6.4 (moBTOpPHUTENBHO- 1 1 bubnuoteka L{OK https://m.edsoo.ru/ff0c2¢52
0000IIAOIIII MOTYITB)

6.5 ®duszuka aToMa 1 aTOMHOT'O 4 1
s1ipa (MOBTOPUTENBHO- bubnuoreka [{OK https://m.edsoo.ru/ff0c2d6a
00001t MOTYJIB )

Hroro nio pazgeny 17

OBIIEE KOJIMYECTBO YACOB I1O

[MPOT'PAMME 156 8 26




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®uszuka, 7 wmacc/ Ilepprmkun U.M., UBanoB A.W., AximoHepHOE
obmectBo «M3natenbeTBo «lIpocBemenne» 2023r

. O®uzuka, 8 wmacc/ Ilepprmkun U.M., UBano A.Us, “AkmuoHepHOE
obmectBo «M3natenberBo «lIpocBemenne» 2023r

. ®usuka, 9 kmacce/ Ileppimkun WU.M., I'ytuk LE.M., NBano A.W.,

ITerpoBa M.A., AkunonepHoe oOmiectBo «M3nareiibctBo «lIpocBemieHue»
2023

. Co6opnuk 3ana4 o ¢usuke 7-9 knacc B:U.JIykammk, E.B.MiBanoBa
AxknuonepHoe obiiectBo «M3aaTenscTBO Wl IpocBemienue» 2022

METOJUYECKHUE MATEPHUAJIBI JIJIA YYUTEJIA

e O. A. Yepnukona, C. H. I mancuaxoBa,B. B. KyapsiBies
METOAMUYECKOE TIOCOBUE « yuebnuky M. M. Ilepbimkuna
®wusuka-7, Mocksa «lIpocsenienne» 2023

e O. A. Yepnukona, C."H. I'manenkoBa,B. B. Kynpssues
METOAMYECKOE™TIOCOBUE « yuebnuky M. M. Ilepbimkuna
®usuka-8, Mockpa «lIpocsemienue» 2023

e O. A. Yepnukona;€. H. 'nagenkona,B. B. KyapsiBiies
METOJMYECKOE ITOCOBUE « yueonuky METOJIMYECKOE
I[IOCOBUE « yuebnuky M. M. Ileppiukuna,E. M. I'ytHuk, A. W.
NBanoa, M. A. IlerpoBoii ®usuka-9 Mocksa «lIpocsemienue» 2023

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

https://Ibz.ru/metodist/iumk/physics/e-r.php http://school-collection.edu.ru
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