[Tpunoxenue k OOIT OO0

PABOYAS ITIPOTPAMMA
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

OU3UKA
(mns 7-9 xmaccoB)

INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O 00IEro 0Opa3oBaHus COCTaBICHA HAa OCHOBE
MOJIOKEHUA ¥ TpeOOBaHMI K pe3yabTaraM OCBOCHUST Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM mporpamMmbl, mnpenactaBieHHbiIx B DPI'OC OO0, a Takke ¢ yd€Tom
benepanbHOl paboueil mporpaMmel BocuTanus U KoHuenun npenojaBanus y4eOHOTo rpeaMeTa
«Duzukar.

Coneprkanue mporpaMMebl 1o (PU3MKE HAMpPaBJIeHO Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHON
TPaMOTHOCTH OOYyYaroIIMXCs W OpPraHU3alMI0 M3y4YeHHs (PU3UKU HA JEeSTeNIbHOCTHON OcHOBe. B
nporpaMMme Mo (HU3UKE YUYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TMpeaMera B peau3aluu
tpeboBanuit ®I'OC OOO k mnnaHUPyeMbIM JMYHOCTHBIM M METANpeAMETHBIM pe3ylbTaTam
Oo0y4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYUHBIX Yy4YeOHBIX NpPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[IporpamMmma 1o @u3uke ycTaHaBIMBAET paclpeneieHre y4eOHOro marepuasia o rojgam
oOyueHusi (Mo KiaccaM), MpeajaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh HM3YyUEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS MPEAMETHOIO COAEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aroIuxcs.

[Tporpamma o ¢u3nke pa3padboTaHa ¢ LEIbI0 OKa3aHUs METOJNYECKON TOMOIIY YYUTEIIO B
co3/aHuu pabodel mporpaMMel 1o y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIOUIUM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJIbKY (PU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IMPOLECCOB U SBICHHH, M3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMuel U Quznyeckoil reorpaduel, BHOCUT BKIJIAJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, MpeJoCTaBiIsieT Haubosiee sCHbIe 00paslibl NPUMEHEHUS Hay4YHOro MEeToJa
MO3HAHUS, TO €CTh CI10CO0a MOIYUYEHHS TOCTOBEPHBIX 3HAHUI O MUpE.

OpHa M3 TAaBHBIX 3a7ad (U3UYECKOro 0Opa3oBaHUS B CTPYKType 0OILIero odpa3oBaHUs
cocToUT B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aroIuxcs.

W3yuenne @u3ukun Ha 0a30BOM YpOBHE MpeArojaraeT OBJIAJEHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU ECTECTBEHHO-HAYYHYIO I'PaMOTHOCTB:!

Hay4yHO OOBSCHSATH SIBJICHMUS,

OLIEHUBATh M MOHMUMATh OCOOEHHOCTH HaY4YHOT'O MCCIIEJOBAHUS; HHTEPIPETUPOBATh JaHHbIE

U HCHOJb30BaTh Hay4HbIE JOKa3aTelIbCTBA
JUISL IOJTyYEHUS BBIBOJIOBY.

[lenn wu3yueHuss QU3MKK HA YPOBHE OCHOBHOrO oOmIero oOpa3oBaHUS ONPEIENICHbI B
Konnenuu mnpenonaBanust yueOHoro npeamera «@Pusuka» B 00pa3oBaTelIbHBIX OpPTraHU3AIMIX
Poccuiickoit ®enepaiun, pealu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTrPaMMBbl,
yrBepxkaAEHHON pemeHneM Kosuterum MunucrteperBa mnpocsemenust Poccuiickoil denepannn
(mportoxkon ot 3 nexadps 2019 r.Ne [1K-4BH).

Llenu usydyenus Gpu3MKu:

NpUOOpeTeHNne MHTEepeca U CTPEeMIIEHUs OOYyYaroIIMXCS K HayYHOMY H3YYEHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE  TMPEACTaBICHHWM O HaydHOM MeToJe TMo3HaHus U  (OpMUpOBaHHE
HCCJIEIOBATEIBCKOTIO OTHOILIEHUS K OKPYXKAIOLIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4YEHHS] OCHOB CTpPOECHHS



Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dbopmMHpoBaHUE MPEACTaBICHUIN O POl (PU3UKH AJIsl pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU;

pasBUTHE TMPEICTaBICHHM O BO3MOXHBIX cdepax Oyaymedl npodeccnoHanbHOR
NEeSTeIbHOCTH, CBSI3aHHOW ¢ (U3MKOM, NOJArOTOBKAa K JajbHeillieMy OOyYeHUI0O B 3TOM
HaIPaBJICHUU.

Joctuxenne H3TUX Leled mOporpamMmbl MO (HU3MKE HAa YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHMs 00eCIIEUNBACTCS PEIICHHEM CIEAYIONINX 3a1a4:
NpUOOpEeTEeHNE 3HAHUNW O TUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

npuoOpeTeHue yMEHUW  ONHUChIBaTh U OOBSICHATH  (DU3HUECKHE  SIBICHUS C
HCI0JIb30BaHUEM OJyUYEHHBIX 3HAHUI;

OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C UCIOJIB30BaHUEM (DHU3MUECKHUX
MOJIEJIEHN, TBOPUECKUX U NTPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMI HAOMIOAATh NMPUPOJHBIC SBJICHUS W BBIIOJIHATH OMNbITHI, J1A0OPATOPHBIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIICOBAHUS C NCIIOIB30BAHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHe TpUEMOB paboThl ¢ uHpopManueld (U3MUECKOTO COJEp)KaHus, BKIOUYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKECHUAX (U3WKU, aHAIW3 M KPUTUYECKOE OIICHUBAHHE
nHpopManuu;
3HAKOMCTBO cOo chepamu  mpodecCHOHANBHOW  ACSITEIHLHOCTH, CBSI3aHHBIMU C
(U3UKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbIii ypOBEeHb) Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
orBoautcs 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B Hezenro),B 8 kiacce — 68 yacos
(2 yaca B Henemo), B 9 kiacce — 102 vaca (3 yaca B Hezelo).

[Ipennaraemslii B mporpamme no ¢Gpu3uke nepedeHb Jab0paTOpHBIX paOdOT U OIMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKTep, YUUTelb JeNaeT BHIOOP MPOBEACHHS Ta00PaTOPHBIX paObOT M OIBITOB
¢ y4éTOM WHAMBHUAYAIbHBIX OCOOCHHOCTEH OOydaroluXcs, CIHCKa YKCIEPUMEHTANIbHBIX 33aJaHui,
[peJyiaraéMplX B paMKaXOCHOBHOI'O TOCYJaPCTBEHHOI'O AK3aMEeHa 10 (PU3HKE.

Jlyia peanu3anuu MporpaMMbl UCIIONB3YIOTCA YYEOHHUKH, JOMYIIEHHBIE K HUCIIOIb30BAHUIO MIPU
peanu3anyy UMEIOIIMX FOCyIapCTBEHHYIO aKKpEAMTALNI0 00pa30BaTeIbHBbIX MPOrpaMM HayaJlbHOTO
00I111er0, OCHOBHOTO OOILEro, CpeAHero oodmero oopa3oBaHusi OpraHU3alUsAIMHU, OCYLIECTBISIONIMMU
00pa3oBaTeNbHYIO NeATeNbHOCTh, TprKa3oM MuHnmnpocsenieHus ot 21.09.2022 Ne 858:

o ®uzuka: 7-if knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepsimkun .M., MiBanos A.U.,

AxkmmonepHoe obmectBo «M3natensctBo "[Ipocserienue»;

o ®uzuka: 8-if knacc: 6a30BbIi ypoBeHb: YueOHUK, § kinacc/ [lepsimkun Y. M., MBanos A. U.,

AxkmmonepHoe obmiectBo «M3natensctBo "[Ipocserienue»;

o ®uzuka: 9-if knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepoikun Y. M., I'ytHuk E. M.,

Upanos A. 1., [lerpoa M. A., Akinoneproe o0miectBo «M3aatenscto "[IpocBemienuey.

COJAEP/KAHUE OBYUEHUSA

7 KJIACC
Paznen 1. ®u3uka u eé poJib B IO3HAHMU OKPY/KAI0IIEro Mupa

®dusnka — Hayka o mnpupoje. SBneHus npupoapl. Ou3NUecKue SIBICHUS: MEXaHUYECKHue,
TEIUTOBBIC, DJICKTPUIECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckre BeNnYnHbL. Mi3MepeHne Gpuznueckux BenuuuH. Guzndeckue mpuodopsl.
[TorpemnocTs n3Mepennii MexayHapoiHas CUCTEMA €UHULL.

Kak ¢wusuka u Apyrue eCTecTBEHHbIE HAyKH HM3y4daloT MPHUpOAY. EcTecTBeHHO-HAy4HBII
METOJl TO3HaHMS: HaONIO/IeHHe, TII0CTAaHOBKAa HAy4yHOTO BOIPOCA, BBIIBM)KEHHE THUIOTE3,
AKCIIEPUMEHT IO MPOBEPKE TUTIOTE3, O0BSICHEHNE HA0MI0AaeMOorosiBiIeHus. Onucanue Gu3nIecKux
SIBJIEHUU C IIOMOIILIO MOJIEJIEH.

Jlemoncmpayuu



MexaHudeckure, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

duzndeckre MpUOOPHI U MPOIEAypa MPSMBIX U3MEPEHUN aHATOTOBBIM U ITU(POBBEIMIIPUOOPOM.
Jlabopamopnwvie pabomul u onvimol

OripeziesieHre LEHBI IeTICHUS UIKAJIbl U3MEPUTEIIBHOTO TPUOOpa.

N3MepeHne paccTosiHUM.

N3mepenune 00bEMa )KUIKOCTH U TBEPIOTO TETIA.

Ornpenenenne pa3MepoB MajbIX TeEl.

N3mepenne Temneparypsl TPy MOMOIIH KUJKOCTHOTO TEPMOMETPA U AaTUUKATEMIIEPATYPHI.

[IpoBenenune nccneaoBaHUsl MO MPOBEPKE IMIOTE3bl: JAIBHOCTh IMOJNETA IIAPUKA,TYIIEHHOTIO
TOPU30HTAIILHO, TEM O0JIbIIIe, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHble CBeJIEHUSI 0 CTPOEHHH BellecTBa

CrpoeHue BelIecTBa: aTOMbl W MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, JAOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BELECTBA.

JBwxenue uactuil BemectBa. CBsI3b CKOPOCTH JBWKEHHUS YACTUIl C TEMIIEPATypOH.
BbpoynoBckoe nBwxkenue, auddysus. BzaumopelicTBue 4YacTHIl BEIIECTBA: MPUTSDKEHUE W
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHHMSA  BELIECTBA: CTPOCHHE Tra30B, JKUJAKOCTEM U TBEPABIX
(KkpucTayiMueckux) Tell. B3auMoCBsI3b MEXIy CBOMCTBAMH BEHIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U HUX AaTOMHO-MOJEKYISApPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHHUN
BOJIBI.

Jlemoncmpayuu
Hab6mronenrne 6poyHOBCKOTO IBUXKECHHUSL.
Habmonenue nuddysun.
HabGmionenne  siBineHuid,  OOBICHSIOMIMXCS HIPUTSKECHUEM WIIN

OTTAJIKUBAHUEMYACTHUI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol

Orenka n1uaMeTpa aToMa METOAOM PSIOB (C Hcnonb3oBaHueM (hoTtorpaduii). OnbIThH 1O

HAOJII0JIEHUIO TEIUIOBOTO PacIIiPEHMsI Fa30B.

OMnBITHI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHMe M B3aUMO/IeiicTBHE TeJl

Mexanudeckoe npmxeHue. PaBHomepHoe U HepaBHOMepHOe JBHkeHHe. CkopocTh. CpenHsist
CKOPOCTH IPY HEPAaBHOMEPHOM JIBM)KCHUU. Pacu€T myTH 1 BpeMeHU JIBHKEHUS.

SIBneHue uHepuuU. 3aKOH WHEpLUU. B3anMoaeiicTBe Teln Kak MpUYMHA U3MEHEHHU I CKOPOCTH
IBUKEHMs Tel. Macca kak Mepa nHepTHOCTH Tena. IlnoTHocTs BemiectBa. CBsI3b IJIIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B €IMHHUIIE 00hEMA BEIIECTRA.

Cuna xak xapakTepucTHKa B3auMoaelcTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO0 TUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuja TskecTH. Cuma TSKECTH Ha JAPYTruX
waHerax. Bec Tema. HeBecomocts. CrojkeHHE CuHJ, HAaNpaBiICHHBIX 10 OJHOM MpPAMONL.
PaBHogeiicTBytomas cun. Cuna TpeHus. TpeHue CKOIbKEeHHs U TpeHue mokos. TpeHnue B npupoze
Y TEXHUKE.

Jlemoncmpayuu

Habmronenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenne ckopocTH MPSMOIMHENHOTO JIBHXKEHHUSL.

HabGnronenue siBeHUs HHEPITUN.

Habnronenne n3mMeHeHus CKOPOCTH MPHU B3aUMOJICHCTBUU TETI.

CpaBHEHHE MacC MO B3aUMOJEHCTBUIO TEJI.

CrnosxeHue cuil, HalPaBJICHHBIX IO OJTHOU MPSMOIA.

Jlabopamopmwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBMKEHHS (IIApUKa B >KUIKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOUJIS U TaK J1ajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM [IapyKa 10 HAKJIOHHOUIIITOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeNa.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh pPacTshKEHUs (IedopMaiiui) Mpy>KUHBIOT



MPUIIOKEHHON CHJIBI.

OnbIThL, JEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tellau
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBiienue TBEPABIX TeJl, ;KHAKOCTEN U ra3oB

Jasnenue. CiocoObl yMEHBIICHUS U yBeJIMYEHUS JaBieHud. [laBienue raza. 3aBUCUMOCTD
JaBlieHHs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBieHus: TBEPABIMU TEJIAMHU, KUAKOCTSIMH U
razamu. 3akoH [lackans. IlHeBMarnueckue MamIMHBL. 3aBUCHUMOCTb JABJICHHS KUJIKOCTH OT
riyounsl. ['uapocrarnyeckuii napagokce. Coobmaromuecs: cocysl. [ uapaBinyeckiue MeXaHU3MBl.

AtMochepa 3emnn u arMmocdepHoe naBieHue. [IpuyMHBI CyIIECTBOBAHHSA BO3AYIIHON
obomoukn 3emmu. Omeir Toppuuermmm. M3mepenwe arMocepHOrO AaBlIeHUS. 3aBUCHMOCTH
atMoc(epHOro JaBie€HHMs OT BBICOTBI HaJ ypoBHeM Mops. [Ipubopsl nmns  u3mepeHus
aTMoc(hepHOro JaBJICHUS.

JleiicTBre *KUAKOCTU U raza Ha MOTPYKEHHOE B HUX Teso. BriTankuparomas(apxumenosa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTYpBhl.

[lepenaya naBiaeHUs KUAKOCTHIO U Fa30M.

CooOmiaromnmecs CoCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBneHue neicTBUS aTMOCHEPHOTO JIABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella UIJIOTHOCTH
KUIKOCTH.

PaBeHCTBO BbITAIKUBAIOLIEH CHIIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue  muaBaHMs  TeN: [UIaBaHWE — WM NIOTPY)KEHHWE  Tel B

3aBUCUMOCTUOT COOTHOLLIEHHUS MNIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT o00bEMa TOrpYyXEHHOH B
AKHUJIKOCTh YacTH TeJa.

OrnpezneneHne BBITAIKUBAKOIIEW CUJIbL, JCHCTBYIOLIEH Ha TEIO, MOTIPYKEHHOE B
KHUJKOCTb.

[IpoBepka HE3aBUCHMOCTM  BBITAJKMBAIOLIEH  CUJIbI, JEUCTBYIOIIEM Ha  TEJIO B
XKHUJKOCTH, OT MaccChl TeJa.

OnBIThL, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOLIEH Ha TEIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTU T€Ja U OT MIOTHOCTHKUKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U OINpEJeeHue e€
Irpy30I10ABbEMHOCTH.

Pazgen 5. PaGoTa n MomHOCTH. JHEpPrus

Mexanuueckas pabora. MOITHOCTb.

[TpocTeie MexaHU3MBI: pbIuar, OJ0K, HAKIOHHAS TUIOCKOCTh. [IpaBuio paBHOBeCHs phlyara.
[Ipumenenue mnpaBuia paBHOBECHS pblyara K OJOKy. «3onoToe mnpaBuio» mexaHuku. KIIJI
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas >Heprus. Kunetnueckas v noreHiuanbHas sHeprus. [IpeBpamienue oqHoro
BH/JIa MEXaHUYECKOM SHEPTUU B APYTroM. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Jlemoncmpayuu
[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopmvie pabomul u onvimol
Omnpenenenue paboThl  CHIBI  TPEHUS TMPU  PABHOMEPHOM JBUKEHUU
TeJano ropu30HTAIbHON MOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS phluara.

N3mepenne K11/ HaKIOHHOM MIIOCKOCTH.

N3yuenune 3ak0Ha COXpaHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC



Paznen 6. TenioBble siBJIeHUS

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TeOpur CTpOoeHus BellecTBa. Macca u
pa3Meppl  aTOMOB M MOJEKyJd.  OmnbITbl, NOATBEPKAAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPAOro, KUIKOrO M razo00pa3HOro COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBsSCHEHUE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJIOKCHUN
MOJIEKYJIIPHO-KMHETUYECKOW Teopud. (CMauumBaHMEe M KalWUIAPHbIE SBJICHUs. TerioBoe
pacCLIUPEHUE U CKATHUE.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTbKO TEIUIOBOIO JBH)KEHHUSI YaCTHLL.
Buyrtpennsis sneprus. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPruu: TEIUIoNepeaadya U COBEpIlIeHUE
paboTel. Buasl Teronepenayn: TeMIONPOBOJHOCTD, KOHBEKIINS, U3TyUYEHUE.

KonuuecTBO TemnoTel. YaenpHas TEIIOEMKOCTh BEIIeCTBA. TeriooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHUE TemioBoro OanaHca. [lnaBieHwe W OTBepAECBaHHE KPUCTAIMYECKUX
BEIIECTB. YJeNbHas TeIwloTa IutaBineHus. llapooOpa3oBanme W KoHAeHcanwus. VcnapeHue.
Kunenue. VYpenpHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh TeMIEpaTypbl KHUIEHHS OT
aTMOC(EpHOT0 JIaBJICHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUBa. Y IeJbHas TEIJI0Ta CrOpaHusl.

[Tpunnuner  pabotrel TerumoBbix nBurareneit KIIJ[ TerutoBoro jaBurarens. TersioBbie
JIBUTATEJIN U 3aIIUTA OKPYKAOUIEN CPE/IbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEILUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu

Habmtoienue 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenne nuddy3um.

Habmroienue sBiieHni cMauyuBaHUs ¥ KAMWJUTSIPHBIX SIBJICHUU.

HabGmronenue TeniaioBoro paciimpeHust Tel.

N3meHnenne  gaBiaeHuss  raza OpU  UM3MEHEHUU o0béMa W HarpeBaHUU

WJIMOXJIAKICHHH.

[IpaBuna u3mepeHus TeMneparypsbl.

Buae! Tenonepenaun.

OxuaxieHue mpy COBEPIICHUN paOOTHI.

HarpeBanue npu coBepiiieHUU paOOThl BHEITHUMHU CHUIIAMH.

CpaBHEHHE TEIIOEMKOCTEN Pa3INYHBIX BEIIECTB.

Hab6mronenue kumnenus.

Habmtoienue mocTossHCTBA TeMITepaTyphl MU TUIaBICHUH.

Moienu TEMIoBbIX IBUTATENCH.

Jlabopamopusie pabomul u onvimol

OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUST. OTIBITHI

[0 BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM UJIU caxapa.

OnbITEl 110 HAOTIOJIEHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue AaBleHus BO3Ayxa B 0aJUIOHE HIPHUIIA.

OnBITL, IEMOHCTPUPYIONINE 3aBUCUMOCTh JaBJCHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKICHUS.
IIpoBepka  TMMOTE3Bl  JMHEHHOM  3aBUCUMOCTH JUIMHBl  CTOJIOMKa
KUJKOCTH B TEPMOMETPHUECKON TPYOKE OT TeMIepaTyphl.

Hab6nronenne naMeHeHus BHYTpEHHEH SHEPTHUH TeJla B pe3yJbTaTe TeIIonepeadnu padoThl
BHEILIHUX CHIIL.

UccnenoBanue siBIEHUS TETNIOOOMEHA TIPH CMEIIMBAHUHU XOJIOJTHOW U TOPSIEHBO/IBI.

Ornpenenenre KOJIUYECTBA TEILIOTHI, MOJIYYEHHOTO BOJIOM npu

TETJI000OMEHEC HArPETHIM METAITUICCKUM
LUAJTUHIPOM.
Ornpenenenne yenpHON TeIIOEMKOCTH BemiecTBa. lccnenoBanne
MpoLECcca NCTIAPEHUSL.



OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH BO3ayxa.OnpenesieHue

yAEJIbHON TEIUIOTHI IJIABJICHUS JIbJA.
Pa3nen 7. DiekTpuyecKkue H MArHUTHBIE SIBJICHHUS

Onexrpuzanus Tei. J[Ba pona ayeKTpudecKux 3apsaaoB. BzaumonelicTBue 3apsKeHHbBIX TEIL.
3akon KysoHa (3aBUCMMOCTb CHJIBI B3aUMOJCWUCTBUS 3apsHKEHHBIX TEJI OT BEIIMYMHBI 3apsAI0B U
pPaccTOSHUS MEXy TEJIAMH).

Onektpuueckoe mnoisie. Hampspk€HHOCTH anekTpudeckoro mois. [Ipunumn cyneprno3unuu
NEKTPUYECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsjoB. DJIEMEHTApHbIA JJIEKTpuyYeckud 3apsiga. CTpoeHue
aToMa. [IpoBOITHUKY U JUAJIEKTPUKHU. 3aKOH COXPAaHEHUS JIEKTPUUECKOIO 3aps/a.

ONEeKTpUYECKUid TOK. YCJIOBHUS CYIIECTBOBAaHUS JJIEKTPUYECKOro Toka. McTouHuKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTr0 TOKa (TEIJIOBOE, XMUMMUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckasd uenb. Cwia TOKa. OnekTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOAHMKA. YJIeIbHOE COMNPOTHBIICHHWE BellecTBa. 3akoH Oma ans  ydacTka  LeMu.
[TocnenoBarenbHOE U NapaieIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTB 3MeKTpuuecKoro Toka. 3akoH Jlxoymns—JleHmna. DnekTpuyeckue nenu u
MOTPEeOUTENN SICKTPUIECKOH dHepruH B ObITYy. KOpoTKOE 3aMbIKaHHE.

[ToctosiHHble MarHuUTHL. B3auMmonelcTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHOE ToOJe.
MarnuTtHoe nosie 3eMJIM U €ro 3Ha4eHHe I *Ku3HU Ha 3emie. OnbiT DpcTena.

MarautHoe ToJie JIEKTPUYECKOro Toka. [IpuMeHeHHe >JIeKTPOMarHuTOB B TexHUKe. JlelicTBue
MarHMTHOTO TMOJISI HA IPOBOAHMK C TOKOM. OJEKTPOJBUIaTelb IOCTOSHHOIO TOKA.
Hcnonb3oBaHue SJIEKTpOABUTaTENe B TEXHHYECKHMX YCTPOMCTBAX U Ha TPAHCIOPTE.

Onpiter  @apaznest.  SBiaeHue  snexkTpoMarHuTHOM — uHAyKuuu. IlpaBumo  JleHna.
Onekrporenepatop. CrnocoObl TONyYEHUS OJICKTPUUECKON HHEpruu. DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu

DJeKTpu3anus Tel.

JIBa pojia NEKTPHUUECKHX 3aps/IOB U B3aUMOJICHCTBHE 3apsKEHHBIX TEIN. Y CTPONCTBO U

JIEUCTBUE BJEKTPOCKONA.

DneKTpocTaTu4YecKas UHIYKIHS.

3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI10B.

[IpoBOIHUKY U ANDIIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEeKTpHUUecKoro nojis.Microunuku

IIOCTOSTHHOTO TOKa.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUUYECKHI TOK B KUIKOCTH.

["a30BbIii pazps.

N3mepenne cuibl TOKa aMIIEpMETPOM.

W3mepeHue a1eKTpuYecKoro HanpsKeHus: BoabTMeTpoM.PeocraT u

Mara3uH CONPOTHUBJICHUH.

BzaumopeiicTBue NOCTOSIHHBIX MATHUTOB.

MopennpoBaHre HEBO3ZMOXHOCTH pa3JIeJI€HUs IIOJF0OCOB MarHUTa.

MopenvpoBaHrue MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarautHoe 1moJjie Toka. DJIEKTPOMarHur.

JlelficTBE€ MarHUTHOTO MOJISl HA MPOBOJAHUK C TOKOM.

DNEeKTPOABUTaTEIh TOCTOSIHHOTO TOKA.

HccnenoBanue siBI€HUS 3€KTPOMarHUTHON MHAYKITUU. OTIBITHI

®dapanes.

3aBUCUMOCTD HaPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUSI.

DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomul u onvimol



OMnBITHI 110 HAOTIOIEHUIO SJIEKTPU3ALIMHU TNl UHIYKIUEH U IPU COTPUKOCHOBEHHUU.
HccnenoBanue qeHCTBUS SIIEKTPUIECKOTO TOJIS HA MPOBOIHUKH U AMAIEKTpuKu. COopka u
MIpOBEpKa pabOTHI JIEKTPUUECKOH IEMH MOCTOSHHOTO TOKA.
M3mepenne u peryaupoBaHue CUIIbI TOKA.
W3mepenue u peryinpoBaHue HAIPsHKEHMUS.
Hccenenoanue 3aBUCUMOCTH CHUJIBI TOKA, 15918 %11(SY0) yepes
PE3UCTOP,0T CONMPOTUBIICHUS PE3UCTOPA U HATIPSIKEHUSL HA PE3UCTOPE.
OnbITel,  JEMOHCTPUPYIOIINE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJICHUANPOBOJHUKA OT €r0 JJIMHBI, IUIOIIA/INA [TONIEPEYHOI0 CEYEHUS U
Marepuania.
[IpoBepka npaBuiIa CIOXKEHUs HANPSKEHUU MPU MOCIIEI0BATEIbHOM COEIMHEHUHIBYX
PE3UCTOPOB.
IIpoBepka npaBuiia AJis CUJIbI TOKA IIPU MAapaJLIEIbHOM COEUHEHNN PE3UCTOPOB.OnpeaeneHne
paboThI JIEKTPUUECKOIO TOKA, UIIYILLETO YEPE3 PE3UCTOP.
OrnpeneneHre MOUTHOCTH 3JIEKTPUYECKOI0 TOKA, BbIAEIIsIEeMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CUJIBI TOKA, 15918 %11(SY0) yepes
JAMIIOUKY,
OT HAIIPSKEHUs HA HEN.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanue MarHuTHOTO B3aMMOEHCTBHS TOCTOSTHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPHU UX O0ObEIUHEHUH UPA3/ICICHHH.
UccnenoBanue neiCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITel,  JI€MOHCTPUPYIOLIUE 3aBUCUMOCTh CWIBbl  B3aUMOJECHCTBUSA
KaTyIIKHC TOKOM M MarHuTa OT CHJIbI TOKA U HaIIPaBJIEHUs TOKA B KATYLIKE.
N3yuenue neiicTBUss MarHUTHOTO MOJIS1 HA TPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u uzyuenue paboThl 3J€KTPOABUTATES.
N3mepenne KIIJ[ anexTpoaBUTraTenbHON yCTaHOBKHU.
OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIIMH: UCCIICTI0BAHUEH3MEHECHHM
3HAUYEHMS ¥ HAMPABIICHUS UHIYKIIMOHHOIO TOKA.

9 KJIIACC

Paznen 8. Mexanuveckue siBJIeHUS

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema otrcuéra. OTHOCHUTENBHOCTD
MEXaHWYECKOro JBWKEHMsS. PaBHOMepHOe mNpsAMOIMHENHHOEe JABWkeHue. HepaBHomepHOE
npsMoOJuHEHOe JBMkeHHe. CpelnHss M MIHOBEHHas CKOPOCTb Tejla IPpU HEPABHOMEPHOM
JBHKCHHH.

Yckopenue. PaBHOyckopeHHOe MpsiMONIMHEeHoe JBHkeHne. CBOOOIHOE MaIeHHE.
Onpitel Nanunes.

PaBHOMepHOEe fBMXKEHME MO0 OKpYyXHOCTH. [lepuox u yactoTa oOparieHus.
JIuueitHas u yrioBas CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

Ilepssiit 3akoH Herotona. Bropoir 3akon Herorona. Tperuit 3axkon HeroToHa.
[IpuHIHAI CynIepro3uIyy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUsl CKOJIbXEHUsI, CUIIATPEHUS TIOKOS,
JIpYrue BUJbl TPEHUS.

Cuna TSDKECTM W 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpeHHe CBOOOJHOTO TaJleHHUs.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMuueckas CkopocTb. HeBECOMOCTh U meperpys3Ku.

PaBHOBecue matepuanbHOi TOUKU. AGCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema ¢
3aKpEIUIEHHON OCBIO BpalleHus. MOMeHT cuibl. L{eHTp TskecTH.

Nmnynec tena. M3menenue umnyinbca. MMiynbc cunbl. 3aKOH COXpPaHEHHWS HMMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanudeckas pabota m MONIHOCTB. Pabora cui TsokecTd, ympyroctu, TpeHus. CBs3b
sHeprud M pabotel. [loTeHuManbHas sSHEprus Tena, MOTHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHass 3Heprus cxkaroil npyxuHel. Kunetmdeckas sHeprus. Teopemao KHMHETHYECKOU



SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUUYECKON SHEPIUH.
Jlemoncmpayuu

Habmroienne MexaHn4ecKoro JABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue nyTell U TPaeKTOPUM IBUKEHUS OJTHOTO U TOT'O K€ Tela OTHOCUTEIbHOPA3HBIX TEI
OTCY€Ta.

W3mepeHune CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO JBUKEHHUSL.

HccenenoBanue npu3HakoB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habumronenne nBu>keHus Tela no OKPY>KHOCTH.

Habmonenue MEXaHUYECKUX SIBIICHUHM,  IPOUCXOIAIINX B CHUCTEME

oTcuéra

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUU OTHOCUTENbHO KaOWHeTahu3HUKH.

3aBUCHUMOCTh YCKOPEHHS T€JIa OT MAcChl TeJa U JeicTByIomel Ha Hero cuiibl. Habmronenue

PaBEHCTBA CUJI IPU B3aUMOJCHCTBUHU TEJL.

M3meHeHune Beca Teja Ipu yCKOPEHHOM JBUKEHUU.

[lepenaya ummynbca npu B3auMOICHCTBUU TEIL.

[TpeoOpa3zoBanus 3HEPrUM IPU B3aUMOEHCTBUM TEJI.

CoxpaHeHue UMITYJIbCa PU HEYIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHue uMITyJibca pu a0COIIOTHO YIPYTOM B3aUMOAECHCTBUM.

Habmtoienue peakTMBHOTO JIBHXKEHUSI.

CoxpaHeHue MeXaHMYeCKOM 3Hepruu npu cBOOOIHOM MaCHUH.

CoxpaHeHue  MEXaHUYECKOU SHEPrMM  TIpPU JBHKEHMM  Tejla MOJ

JEHCTBUEMITPYKUHBI.

Jlabopamopnvie pabomul u onvimol

KoHcTpynpoBanue TpakTa ajs pa3roHa U JajibHEMILEro paBHOMEPHOIO ABMXKEHHUS IIapUKa
WJIU TEJEKKHU.

OnpeneneHue cpeiHeld CKOPOCTU CKOJNbXKEHHS Opycka WIM JIBWKEHHS LIapuKa II0
HaKJIOHHOM TJIOCKOCTH.

Onpenenenne ycKopeHus Tella IpU paBHOYCKOPEHHOM JIBUYKEHUU 10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JBIKEHUU 0e€3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka runoTessl: €Ciu NpU PaBHOYCKOPEHHOM JIBUKEHHUN 0€3 HauaJbHOW CKOPOCTH IyTH
OTHOCSITCS KaK psi/i HEUETHBIX YHCETI, TO COOTBETCTBYIOIIHNE MPOMEKYTKUBPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTU CUJIBI TPEHMSI CKOJIBKEHUSI OT CHUJIbI HOPMaJIbHOTOJIABIICHMS.

Omnpenenenne KO3PPUIMEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenne KECTKOCTU MPYKUHBIL.

Omnpenenenue paboOTBl  CHJIBI  TPEHUS  NpPU  PABHOMEPHOM JBUKEHUU

TEJIaNo rOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne paboTbl CHIIBI YIIPYTOCTU NMPHU MOABbEME Ipy3a C HCIOIb30BAaHUEM
HETOJBM)KHOTO U TIOJIBMIKHOTO OJIOKOB.

N3ydenune 3akoHa COXpaHEHUSI SHEPTUU.
Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJIHBI

KonebatenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWN: NEepuoj, 4YacroTa,
aMIUIUTyaa. MartemMaTuyeckuid W NOpYXKUHHBIM MasTHUKUA. [IpeBpalieHue sHepruv Mpu
K0J1€0aTeIHLHOM JIBHMKEHNH.

3aryxatomue KosnebaHusa. BbuiHyxkIeHHble KoneOaHus. PezoHanc. MexaHuyeckue BOJHBI.
CaolicTBa MEXaHMYECKUX BOJIH. [Ipoa0IbHBIE U TTOTIEPEYHBIE BOJIHBIL. [[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTh 3ByKa U BeicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk U yabTpa3ByK.
Jlemoncmpayuu

Hab6nronenune xoneGanuii Te MO ISHCTBHEM CHIIBI TSHKECTH U CHITHI yripyrocTu.Habmonenume

Kosie0aHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BeIHYKIEHHBIX KoJle0aHWi U pe3oHaHca. PaciipocTpanenue

IPOJIOJIBHBIX U MONEPEYHBIX BOJIH (Ha Mozenu ). HabmoaeHne 3aBucuMocTu



BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI pE30HAHC.
Jlabopamopnwvie pabomul u onvimol
Omnpenenenue 4acToThl U IIEprUoia KoiaeOaHui MaTeMaTudeckoro MaaTHuka. OrnpeneneHue
YacTOTHI U NIEpUoia KojaeOaHu NpyKMHHOTO MasiTHHKA VccrenoBanrue 3aBUCUMOCTH
nepuojia KojaebaHuil MOJBEIICHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH nepuosa  KoJjeOaHMit NPY>KUHHOTO
MasiTHUKAO0T MacChl rpy3a.
ITpoBepka HE3aBUCHMOCTH I1EpUOJIa KOJIeOaHUI Tpy3a, MOABEIIEHHOTO K HUTH,0T MaccChl
rpysa.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH neproja KoJieOaHmid
NPYKHHHOTOMAaATHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
N3mepenue ycKOpeHus: CBOOOIHOTO TaICHHS.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0J1e M 3JIeKTPOMATHUTHbBIE BOJIHBI

DJEeKTPOMarHuTHOE Io0Jie. DIEKTPOMarHuTHbIe BOJIHBL. CBOMCTBA 3JEKTPOMATrHUTHBIX BOJIH.
IMxana OJICKTPOMArdMTHBIX BOJIH. Hcnonp3oBanne OJICKTPOMArdMTHBIX BOJIH JIA COTOBOM CBSI3H.
OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. BogHOBBIE CBOCTBA CBETA.

Jlabopamopuvie pabomul u onvimol

W3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.
Pazjnen 11. CBeToBbIe AAIBJIEHUSA

JlyueBass mopenb cBera. Mcrounuku cBera. [IpsmonuHeliHOe pacmpoCTpaHEHHE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue cBeta. [limockoe 3epkaino. 3aKOH OTpa)KEHUs CBETa.

[Tpenomnenue cBeTa. 3aKOoH mpenomieHusi cBeTa. [lonHOe BHyTpeHHee OTpa’keHUE CBETA.
Hcnonp30BaHue MOHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.

JIunza. Xon nydelt B tuH3e. OnTuyeckas cuctema (poToanmnapara, MUKPOCKOIA U TEJIECKOIA.
I'na3 kak onTuyeckas cucrema. bim3opykocTs U JabHO30PKOCTb.

Paznoxenue 6enoro ceera B crektp. OnbiThl HetoToHA. Clio)kKeHUE CIIEKTPaIbHBIX IIBETOB.
Jucnepcus cera.
Jlemoncmpayuu

IIpssMonuHENHOE PACIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonryuenue n3o0pakeHu# B IJI0CKOM, BOTHYTOM U BBIITYKJIOM 3epkaiax.[Ipenomienue cera.

OnTuyeckuii CBETOBO/L.

Xox myueil B cobuparoiiei JuH3e.

Xoq 1ydel B pacCeuBaroleH JIMH3E.

[Tosryuenue n3o0pakeHUM C MOMOIIBIO JIMH3.

[Tpuniun aeictBus GoTtoanmnapara, MUKpOCKoNa 1 Teneckona.Mojenb

riasa.

Paznoxxenue 0enoro cBera B CIIEKTP.

[Tosryuenue Genoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX LBETOB.
Jlabopamopuvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH YIJla OTPaXeHUsI CBETOBOTO JIyda OT yriia najaenus.M3ydyenue

XapaKTEePUCTHK U300pakeHus MpeMeTa B INIOCKOM 3epKaJie.

HccnenoBaHue 3aBUCUMOCTH yTJla MPEJIOMJICHHS CBETOBOTO Jiy4ya OT YIJia a/IeHUsIHA TPaHuLe
«BO3yX—CTEKIIOM.

[Tomy4yenue n300pakeHni ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenue (HOKYCHOIO PACCTOSHUS M ONTHUYECKOW CHIIBI coOuparomieit JruH3bl. ONbIThI



0 Pa3JI0kKEHUIO OEJI0ro CBETa B CIIEKTP.

OMBITHI O BOCIIPUATHIO I[BETA MPEAMETOB MIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (PUIILTPHIL.
Paszgea 12. KBanToBbI€e ABJICHUSA

OmnbiTel Pesepdopna m mmanerapHas moaens aroma. Mogens aroma bopa.
Hcnyckanue n nornouenue ceeta aromoMm. KBaHThl. JInHelWyaThie CIIEKTPBI.

PagunoaktuBHOCTh. Aunbda-, Oera- um ramma-uznydeHus. CTpoeHHE AaTOMHOTO sJIpa.
Hyknonnas ™ogens artomHoro sapa. HM3ortomsl. PannoaktuBHble mnpeBpamenus. Ilepuon
rojtypacnaja aTOMHBIX sIJIep.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsSA0BOrO M MAacCOBOIO YHCEN. DHEPrus CBS3U
aToMHBIX siiep. CBsi3b Macchl U dHepruu. Peaknuu cunTesa u aeneHus saep. Mcrounuku sneprumn
CouHiia 1 38E31.

SInepnas sHepreTuka. JIedcTBUs paJuOaKTUBHBIX U3JIy4EHUN HA )KUBBIC OPTaHU3MBI.
Jlemoncmpayuu

CrexTpbl U3JIy4eHHUSI U MOTJIOIICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CrnexTp Bozopoa.

Hab6nronenue tpekoB B kamepe Buiibcona. Pabora

CYETUNKA MOHU3UPYIOIIUX U3TyYEHUH.

Perucrpanus nznydeHus IpupoIHbIX MUHEPAJIOB U IIPOYKTOB.

Jlabopamopmwvie pabomul u onvimol

HabmtoieHue CrijiomHbIX ¥ TMHEHYAThIX CIIEKTPOB U3IYUCHUS.

HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIrUU YAacTULBI 110 TOPMO3HOMY ITYTH(IIO
dhoTorpadusm).

N3mepenne paanoakTUBHOTO GOHA.

IHoBTOpHUTEIHbHO-0000 AN MOAY.Ib

[ToBTOpPUTEITHEHO-0000IIAIOMINK MOAYIIh TPEIHA3HAYCH /IS CUCTEMATH3allud U 0000IICHUS
MPEIMETHOTO COACpPX aHUS M OIbITa JEATENbHOCTH, NPHOOPETEHHOTO NMPU H3IYYEHUU BCETO
Kypca (U3MKH, a TAaKXKe IS TOJTOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY M0 (QH3uKe
U1t 00YUaIOIUXCs, BBIOPABIINX 3TOT Y4€OHBIMIIPEAMET.

[Ipu m3ydeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI IEATEILHOCTH,
HAa OCHOBE KOTOPBIX OOecreynBaeTcsl JOCTHIKEHHE TMPEIMETHBIX M  METalpeAMETHBIX
IJIAHUPYEMBIX  pe3yJbTaTOB oOOydeHus, (QOopMUpYyeTCS €CTeCTBEHHO-Hay4YHasi TPaMOTHOCTD:
OCBOCHHME HAay4YHBIX METOJOB UCCIEAOBAHUS SIBICHUN NPHUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBACHITh (PU3NUECKUE SIBJICHUS, IPUMEHSS TTOJyYCHHBIC 3HAHMS, PElIaTh 3a/ladyd, B TOM YHUCIIE
KaueCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNINAIBHO ACATEIBHOCTHBIA XapakTep JaHHOTO PA3ea PEaIn3yeTcs 3a CYETTOr0, 4TO
oOyuaroluecs BBIMONHSIOT 33aHNs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJIYYCHHBIX 3HAHUHN PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBJICHUS B
OKpY’Kalolllel MPUpPOJI€ U MOBCETHEBHON KU3HM;

WCIIOJIH30BaTh HAay4YHBIE METOJbI MCCIEAOBAHHS (DU3UUYECKUX SIBJICHUN, B TOM YHCIE JJIS
MIPOBEPKHU THUIOTE3 U MOJYYEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOOJIee BAXKHBIX JOCTHKEHUM COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTHYECKOr0 HMCMOJIb30BaHUS PA3IMUYHBIX HUCTOYHUKOB PHEPTUHM HAa OCHOBE 3aKOHA
MIPEBPAIICHNS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB DYHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKEHA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuyenue ¢u3MKM Ha YpOBHE OCHOBHOIO 00mIero  oOpa3oBaHMs HaIpaBJIEHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METANPEeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI



B pesynbrare usydeHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSY
oOyuatoierocst OyayT copMUPOBaHBI CIIEIYIONINE TUIHOCTHBIE PE3YJIbTAThI B HaCTH:

1) naTproTHYeCcKOro BOCHUTAHHUS:

NPOSIBJIICHUE MHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM(pU3MUECKON
HayKH;

[IEHHOCTHOE OTHOIICHHUE K TJOCTH)KEHUSM POCCUHCKUX YUEHBIX-(U3UKOB;
2) rpasIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

FOTOBHOCTb K  AKTUBHOMY YYacTHIO B OOCYXIEHHMM  OOIIECTBEHHO-3HAUYUMBIX U
THYECKUX MPOOIIeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHHUEM JIOCTHKCHUN (DU3UKU;

OCO3HAaHHE Ba)KHOCTH MOPAJIBbHO-3TUYECKUX IIPUHIUIIOB B AEATEILHOCTU YYEHOTO;

3) ICTCTUHICCKOIo BOCIIMTAHUSA .
BOCIIPUATHUC IJCTCTUUCCKUX KadYCCTB (bH3H‘l€CKOfI HaYyKH: eé TapMOHHUYHOT'O ITOCTPOCHHUA,
CTPOroCTH, TOYHOCTH, TAKOHUIHOCTH,

4) HeHHOCTH HAYYHOTI'0 TO3HAHMS:

OCO3HAHHE IIEHHOCTH (M3MUYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONICH KYIbTYpHI,

pa3BUTHE HAYYHOU JII0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM 1€SITEIbHOCTH;

5) hopmMupoBanus KyJIbTYpbI 310POBbS H YMOIHOHAJILHOIO 0J1ATOIOIY HS:

OCO3HaHHE IIEHHOCTH 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BOXHOCTH TMpaBWI O€30IacHOro IOBEJACHHS Ha TPAHCIOPTE, HA JIOPOTax, C JIEKTPUYCCKHM H
TEIJIOBBIM 000pYyI0BaHHEM B JJOMAILITHUX yCIOBHSIX;

c(hopMUPOBAHHOCTh HaBbIKA peICKCUM, TPU3HAHUE CBOETO IpaBa Ha OLIMOKY U TAKOTO ke
IpaBa y Ipyroro 4ejioBeKa;

6) TpynoBoro BocnuTanus:

AKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3alyy, TOpoJa, Kpas) TEXHOJOTHYECKOM M COLMAIIbHOW HANpaBIEHHOCTH, TPEOYIOIIUX B
TOM 4Hcie U GU3NUECKUX 3HAHUII;

WHTEPEC K MPAKTHYECKOMY U3YUCHHIO MPOPECCHIA, CBI3aHHBIX C (PU3UKOM;

7) 3K0J0rH4ecKoro BOCHHTAHHUS:

OpUEHTAlUsl Ha MpUMEHEHHEe (U3MUECKUX 3HAHWM M pelleHus 3ajad B 00JIacTH
OKpY’)Karolllel cpenbl, IJIAHUPOBAHUS IOCTYNKOB M OIIEHKHM HX BO3MOXHBIX MOCIEACTBHUM JUIs
OKpY>KaIOILEN Cpelibl;

OCO3HaHUE IN100aIbHOT0 XapaKTepa 3KOJOTHYECKUX MPOOIeM U yTel UX PEIIeHUs;

8) aganTanuu K H3MEHSIOMHMCS YCIOBHAM CONMAILHOM M IPUPOIHOI cpebI:

NOTPEOHOCTh BO B3aUMOJICHCTBUY IIPU BHITIOJHEHUH MCCIIE0BAaHUN U MPOEKTOB (PU3HUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTD OMNBITY Y 3HAHUSM JIPYTHUX;

MOBBILIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Yepe3 MPAaKTUYECKYIO JesTeNIbHOCTD;

noTpeOHOCTh B POPMUPOBAHMH HOBBIX 3HaHUI, B TOM yHciie (OpMyIHUPOBATh HJIEH,
MOHSTHS, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SIBICHUSAX;

0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PUBUKH;

IUIAHUPOBAHKUE CBOETO Pa3BUTHUS B MPUOOPETEHNU HOBBIX (PM3NYECKUX 3HAHUU; CTPEMJICHUE

aQHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U MPHUPOJIbI, O0OIIecTBa U
HSKOHOMHKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUMA;

OLICHKa CBOMX JEWCTBUH C YYETOM BIMAHHUA Ha OKPYXKAIOIIYIO CpEeAy, BO3MOXKHBIX
r7100abHBIX MTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI
B pe3synbpTate ocBoeHUs MporpaMMbl 1o GU3HKE HA YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs
y oOyuatomerocss OynyT chopMmupoBaHBl MeTampeIMETHbIe pPe3yJIbTaThl, BKIIOYAIOIINE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBHBIC y‘—Ie6HBIe }IeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIILHEBIC
yueOHbIe ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBICYYeOHbIE IEHCTBUSI.



ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIe Y4eOHbIe JeiiCTBHS
ba3soBble jlornyeckue aeicTBus:

BBISIBJISITH M XapaKTepHU30BaTh  CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB  (SIBJICHMIA);

YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(DUKAIMK, OCHOBAHUS
JUTs1 000OIIEHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOJI0ICHUSAX,, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh  IPUYMHHO-CIICACTBCHHBIE CBSI3M TPH  HM3YyYCHUH (PU3WYCCKUX SBICHUH W
MIPOLIECCOB, JIeNaTh BBIBOJBI C HUCIIOJIb30BAHUEM JACIYKTHUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHHH,
BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3IX (PHU3NYCCKIX BEIIHYNH;

CaMOCTOSTEIIbHO BBIOMPATh CIOCOO pemeHus y4eOHoW (u3nueckol 3amauu (CpaBHEHUE
HECKOJIbKUX BApUaHTOB pEIICHUS, BHIOOp Hambosiee MOAXOMSAIIETO C YY4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbcKHe 1eiiCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK HCCIIEN0BATENbCKUM MHCTPYMEHT IMO3HAHUS; MPOBOAUTH IO

CaMOCTOSITEIILHO COCTaBIICHHOMY IUIAHY OIIBIT, HECIOXHBIN
¢bu3nuecKuil IKCIEPUMEHT, HEOOJIbIIOE HCCeNoBaHHe (PU3UUYECKOrO SIBICHUS; OIICHUBATh Ha

MIPUMEHUMOCTD H IOCTOBEPHOCTH HH(POPMAIIHIO, IIOTYICHHYIO B X0JIC
UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOINEHUS W BBIBOJBI 1O PE3yJIbTaTaM IPOBEIAEHHOTO
HaOII0/IEHUs, OTIbITA, UCCIIEIOBAHUS;

MPOTHO3MPOBATh BO3MOXHOE JallbHEHIICe pa3BUTHE (U3WYECKUX IPOIIECCOB,a TAKKE
BBIIBUTATh MPEINONI0KEHUS 00 X PA3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTaXx.

Pa6ora c undopmanueii:

NPUMEHSTh pa3IUYHbIE METOJAbl, HMHCTPYMEHTHI M 3ampochl MPH TOUCKE U 0TOOpe
nH(OPMALINY VI JAHHBIX ¢ YIETOM MPEIIOKEHHON yaeOHOM (DU3MIecKoi 3a1aum;

aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO PA3TMYHBIX BHI0B
u (opM IpesICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAlbHYIO (OpMy TMpeAcTaBlieHus UHGOpMaLUd U
WUTIOCTPUPOBATH PEIIaeMbIC 3a/1a4l HECIIOKHBIMU CXEMaMH, THarpaMMaMi, WHOU TpaduKoi U Ux
KOMOMHAIIHSIMH.

KoMMyHHUKaTHBHbBIe YHUBepcaJibHbIe y4eOHble HeiicTBHSA:

B XoAe oOcyxXJeHuss Yy4eOHOro Marepuasia, pe3ylbTaToB JIaDOpaTOPHBIX paboT U
IIPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl U BBICKA3bIBaTh UJEH,
HalleJICHHbBIE Ha PElICHUE 3a/1a4H U TOIepKaHue 0JIaroKeIaTeIbHOCTH OOIICHNUS;

COIIOCTABJIATh CBOU CYXKJIEHUS C CY)KICHUSIMU JAPYTMX YYaCTHUKOB JHajiora, oOHapy>KUBaTh
pa3IM4Mre U CXOJCTBO MO3UIIHIA;

BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEICTABIATh PE3YNIbTAThl BHIMOJIHEHHOTO (PM3MYECKOTO OMBITa (IKCIIEPHMEHTA,
HCCIIEIOBAHMSL, TPOEKTA).

MOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHAWBUIYAILHOW paboTHI MpH
peleHrH KOHKPEeTHOH (prznueckoit mpoOieMsl;

NPUHUMATh I COBMECTHOW JIEATENIbHOCTH, OpTraHW30BBIBaTh JIEHCTBHS 1O €&
JOCTHIKEHHIO: paclpelleNiaTh poJjid, 00CYX/JaTh NMPOLECCHl U PEe3yNbTaThl COBMECTHOM paloThI,
000011aTh MHEHHS HECKOJIBKUX JTFOJICH;

BBIMOJIHATh CBOIO YacTh pabOThl, JOCTHras KadeCTBEHHOIO pe3yibTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPAMHUPYS CBOM JCHCTBHS C IPYTHMH WICHAMH KOMaH/IBI;

OLIEHMBATh KayeCTBO CBOErO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSITEIHHO
c(OpPMYITHPOBaHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe yHUBepcaJbHble yuyeOHbIe JeiicTBUS
Camoopranuszaums:
BBISABIISATh MPOOJEMBI B JKU3HEHHBIX W Y4Y€OHBIX  CHUTyalMsX, TpeOYIOUIMX I



peteHus pU3NUeCKuX 3HaHHH;

OpPUEHTUPOBATHCS B PA3IMUHBIX NOIX0JaX MPUHATHS pElIEHUH (MHAUBUYAJIbHOE, IPUHATHE
pelleHysl B IpyIie, IPUHATHE pelleHui rpynmnoil);

CaMOCTOSITENIFHO  COCTaBIISITh ITOPUTM  peIleHust (U3NYECKOM 3agadd  WIM IUIaHa
UCCIIEIOBaHUsI € y4€TOM  MMEIOLIMXCA  PECypcoB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3 PEILIEHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallMH U [IPEeAJIaraTh IUlaH €€ NU3MECHEHNUS,

OOBSACHATh NPUYUHBI JOCTH)KEHUS (HEAOCTM)KEHHUS) pPE3Yy/lbTaTOB MAESITEIbHOCTH, aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JAEATENBHOCTb (B TOM YHCJIE B XOJl BBIIOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHMUsI WJIM IIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHMBILUXCS CHUTYyalui,
YCTAaHOBJICHHBIX OHIMOOK, BO3HUKIIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JpYyroro uejoBeKa B XOJ€ CHopa WIM JUCKYCCHU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYIOro.

NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpH  pemIeHWH  (DU3MYECKUX 3a1ad  WId B
YTBEPXKACHUSAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPAaBO IPYroro.

HNPEIMETHBIE PE3YJIBTATHBI

K koHiy oOyuenuss B 7 Kjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUIA:

UCTIOJIB30BaTh MOHATHUS: (DU3MYECKHE M XUMHUYECKUE SBJICHUS, HAOIIOACHNE, SKCIIEPHUMEHT,
MOJIeIb, TUIIOTE3a, €AMHULIBI (U3MYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemecTBa (TBEpHOE, IKUAKOE, Ta3000pa3HOE), MEXAaHWYECKOE JBHXKCHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPAMOJIMHEWHOE), TPACKTOPHS, paBHOACUCTBYIOIIAs cull, nedopmanus (yrnpyras,
MIJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IBI;

pa3nuuath sBieHUs (AudQy3us, TEmaoBoe IBUKEHHE YACTHI] BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEpaBHOMEPHOE JBIDKEHHE, HHEPIINS, B3aMMOICHCTBHIE Tell, PABHOBECHE TBEPIBIX TN
C 3aKpeIyIEHHON OChIO BpallleHUs, epeaaya AaBJIeHHUs TBEPABIMU TeJIaMHU, XKHUIKOCTSIMU U razamH,
aTMoc(epHOe JIaBJCHHE, IJIaBaHWE TEJ, MPEBPAICHHUS] MEXaHUYECKOH SHEpruH) IO OMUCAHUIO
UX XapaKTepHBIX CBONCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX IaHHOE (U3NYECKOe
SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B TOM
qrcie GU3NUecKue IBICHUS B IPUPO/IE: TIPUMEPHI IBUKCHHUS C PA3INIHBIMH
CKOpPOCTSIMH B KMBOH M HEXHBOW HpUpOJe, NeHCTBUE CHIIBI TPEHUS B MPHUPOJE M TEXHHUKE,
BIIMSTHHE aTMOC(EPHOTO JaBIICHHs Ha )KUBOM OpPraHU3M, TUTaBaHUE PhIO, ppIYark B Tl YellOBeKa,
IPU 3TOM IEPEBOANUTH MPAKTUYECKYIO 33aJady B y4eOHYI0, BBLIENATH CYIECTBEHHbIE CBOMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUN;

OINHUCBHIBATh HM3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS, HCIOJB3YS (PHU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MTyTh, CKOPOCTh, CPEIHSST CKOPOCTbh, CHJIa
YIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHiIa TPEHUs, JNaBiieHHe (TBEPAOTO Teja, KHUIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHW4ecKas pabdoTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHJIBI,
KOA(QPHUIHUEHT MOJIE3HOTO IEHCTBHUS MEXaHU3MOB, KHHETHYECKas M NOTEHIIMAIbHAS SHEPTus), IpU
OTMCaHWH TPABWIIBHO TPAKTOBATh (PM3MUECKUI CMBICI UCIIONB3YEMBIX BEITUYNH, UX 0003HAUCHMUSI
U eIUHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (OPMYIbI, CBA3BIBAIOIIME TAHHYIO (H3UYECKYIO
BEIMYUHY C JPYTUMH BEIWYHMHAMH, CTPOUTH TPAQUKU HM3YYEHHBIX 3aBHCUMOCTEH (M3MIECKHX
BEJIMYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3WYECCKHE SBICHUS M TPOIECCHI, MCIIONB3YS TpaBHIa
CJIO’KEHHs CHUJI (BIOJIb OJTHOW MpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH ApXuMmena, MpaBHIIO
paBHOBecHs peryara (0JI0Ka), «30J0TOE TPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKON
SHEPIuu, MpU 3TOM JaBaTh CIOBECHYIO (JOPMYIMPOBKY3aKOHA U 3alMCHIBATH €M0 MaTEMAaTUYECKOE



BBIPa)KEHUE;

OOBSICHATh (DU3MYECKHE SIBJICHMSA, NPOLECCHl W CBOWMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTe CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
PUYMHHO-CJIC/ICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHME M3 1-2 JOrMYecKHX MLIaroBC OMOPOU
Ha 1-2 u3y4eHHbIX CBONCTBA (PU3NUECKUX SABJICHUH, PU3NUECKUX 3aKOHA W 3aKOHOMEPHOCTH;

pematb pacy€THbIe 331a4u B 1-2 neiicTBUsA, UCTIONB3Ys 3aKOHBI M ()OPMYJIBI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a/a4M 3allUChIBaTh KPaTKoe YCJIOBHE,
MOJICTABIATh (PU3UYECKHE BEIMYMHBI B (POPMYIIBI U MPOBOAUTH PAcUEThl, HAXOIUTh CHPABOYHBIC
JlaHHble, HEOOXOAUMBIE JUISl PeLICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTh MOJYYEeHHOH (hu3ndecKon
BEJIMYMHBI;

pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOKHO PEUIMTh IPU MOMOIIM (U3NYECKUX METOJIOB, B
ONMCAaHUU HCCIENOBAHUS BBIICIATH IMPOBEPSIEMOE MPEANOIOKEHHE (TUIIOTE3Y), pa3iIuyaTh U
MHTEPIPETHPOBATH [TOJyUYCHHBIH pe3ybTaT, HaXOAUTh OIUMOKU B XO/€ OIBbITA, JIeNaTh BBIBOJBI 10
€ro pe3yJbTaTaM;

IPOBOJUTH ONBITHI 110 HAOIIOJCHHUIO (PU3MUECKUX SBJICHUHA WM (U3NYECKUX CBOICTB Te:
(bopMyIHpOBaTE MPOBEPSIEMBbIC MPEINOIOKEHHS, COOUpAaTh YCTAaHOBKY M3 TIPEAJIOKECHHOTO
00OpyJOBaHUs, 3alUChIBATh XOJA ONbITa U (OPMYJIUPOBATH BBIBOJBI; BBINOJHATH IPSMbIE
U3MEpPEHUs PAcCTOSIHUS, BPEMEHHU, Macchl Tesla, 00bEMa, CHIIbI
U TEMIIEpaTyphbl C UCIOIb30BAHUEM AHAIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3AHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHIA,

IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM (u3Muyeckol BeJIMYMHBI OT JApPYro ¢
HCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHIKYILETOCs
Tela OT BPEMEHU JIBWKEHMs TeJa, CHJIbl TPEHUS CKOJBbKEHHUS OT Beca Tella, KauecTBa 00paboTKU
MIOBEPXHOCTEH T€JI M HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIBI
YIPYTOCTH OT YJUIMHEHUsI IPYKHUHbI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMA MOrpyKEHHOM YacTH Tesa
U OT TUIOTHOCTH JKHUJKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha KOTOPYIO
MOrPYKEHO TEJIO, YCIOBHM IIJIaBaHUs TeJl, YCJIIOBUI paBHOBECHUS pblyara U OJOKOB, Y4acTBOBATb B
TUTAHUPOBAHUH YYE€OHOTO MCCIIeIOBaHMS, COOMPATh YCTAaHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
IPEUIOKEHHOMY IUIaHy, (PUKCUPOBAaTh pE3YJbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJE MPEJIOKEHHBIX Tabmui u TpaduKOB, JedaTb BBIBOJBI M0 pe3yibTaTaMm
UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUMH (IUIOTHOCTD BELECTBA KHUAKOCTU U
TBEPAOrO Tela, CWJIA TPEHUS CKOJBXECHMS, JaBJICHUE BO3/yXa, BBITAIKMBAIOIIAA CHUIIA,
NecTByIoNIasi Ha NOTPYKEHHOE B JKUJKOCTh T€J0, KOA()(PUIIMEHT MOJIE3HOTO AEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEys MNPEUIOKEHHOW WHCTPYKIMU: MpPU BBIIOJHEHUH H3MEpEeHUil cobupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOW BETTMYHHBI;

co0uro1aTh MpaBuiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYA0BaHHEM;

YKa3bIBaTh MPUHLHUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOIIMECs COCY/bl, 0apoOMeTp, pbluar, MOJBUXKHBIM M HEMOABMKHBINA OJIOK,
HaKJIOHHAS MJIOCKOCTB;

XapakTepu30BaTh MPUHIMIIBI IEHCTBHUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpPOM Ha UX ONHUCAaHMS (B TOM YMCIE: MOAMIMITHUKH, YCTPOHCTBO BOJONPOBO/A, TUAPABINYECKHIMI
IIpecc, MaHOMETP, BBICOTOMEpP, MOPUIHEBOM HACOC, apeOMETpP), MCIONb3Yys 3HAHUSA O CBOMCTBax
(bu3NUYecKuX SIBICHUNA U HEOOXOUMble(h3HUUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOIUTh UH(OPMALIHIO O IIPUMEpax) NPaKTUYECKOTO MCIIOIb30BaHHS
(¢bu3NyecKrX 3HAHUI B MOBCEAHEBHON KU3HU AJIsl o0ecriedyeHus: Oe30MacHOCTH MPU OO0paleHUH C
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHMs 3/10pOBbS U COOJIIOJCHUS HOPM
9KOJIOTUYECKOTO MOBECHUSI B OKpYXKatoliecpese;

OCYILECTBIISAITh OTOOpP HMCTOYHUKOB HH(popManuu B VHTepHeTe B COOTBETCTBUHU C
3aJlaHHBIM TTOMCKOBBIM 3aIlpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUI U MyTEM CpaBHEHUS PA3IUYHBIX
MCTOYHHUKOB BBIACIATh HMH(POPMALMIO, KOTOpasl SBJISETCS NPOTUBOPEUYMBON MIM MOXET OBbITH
HEJI0CTOBEPHOI;

UCIOJIb30BaTh IPH BBINOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4YHO-IIOMYJISIPHYIO JIUTEpaTypy



(hbU3UIECKOTO COACpIKAHUS, CIIPABOYHBIC MaTEPHAIIbI, pecypchl ceTu IHTepHeT, BlIaieTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU W3 OJHON 3HAKOBOW CHCTEMBI B
ApPYTyto;
co31aBaTh COOCTBCHHBIC KpaTKHME NUCHBMEHHBICE W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIuy PU3NYECKOTO COACPKaHUsI, B TOM YUCIIE MyOTMIHO
JieNaTh KpaTKue COOOIIEHUsST O pe3ylibTaTaX MPOCKTOB MM YYeOHBIX HCCIEAOBAHUM, MPH ITOM
IPaMOTHO HCIIOJb30BaTh HW3YYCHHBIM TOHATHHHBIA anmapar Kypca (HU3UKH, COTPOBOXIATH
BBICTYIUICHHUE IIPE3CHTALUEM;

IIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIICIOBAHUN PACIIPEACIIATh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBHUM C IIOCTaBJICHHBIMHU 3aJadyaMH, CIIEAWTh 3a BBIIOJHCHHMEM IUIaHA JIEHCTBHIA,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAaJ B  JACATCIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAS MHCHHE OKPYKAFOIIIHX.

K konmy oOydeHuss B 8 kijacce npeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkatb CHOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMCHHIA:

HCIIOJIh30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHUE aTOMOB UMOJICKYI,
arperaTHble COCTOSIHHMSI BEIIECTBA, KPUCTALIMYECCKHE © aMOpQHBIC TeNa, HACHIMECHHBIA U
HEHACBIIIICHHBIA TMap, BJIAKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSS HSHEpPrus, TEIMJIOBON
JBUTATENb, JJICMCHTAPHBIA  JJICKTPUUYCCKUN  3apsl, DJIGKTPUYECKOE II0JIe, TIPOBOJHUKH U
JIUAJICKTPUKH, TTOCTOSTHHBIA AJICKTPUUYCCKUNA TOK, MAarHUTHOE II0JIC; pa3inyaTh SBJICHUS (TEIJIOBOE

paclIMpeHue U CKaTHe, TeIIoNepe1ada, TEII0BOE PABHOBECHE, CMauuBaHUE, KallWUIApHbIE
SIBJICHMS, UCMapeHue, KOHICH AL, IJIaBJICHUE,
KpUCTaJIIIU3aLus (oTBepaeBaHUE), KHUIIEHHUE, Terionepeaaya

(TEerIONpOBOJHOCTb, KOHBEKLHS, W3IY4EHHE), DSJICKTpU3aLus Tel, B3aUMOIEHCTBUE 3apsiioB,
JNEHCTBUS AJIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIEHCTBUE
MarHUTHOTO I0JI1 HAa IPOBOJHHK C TOKOM, JIEKTPOMarHUTHAAMHAYKLUS) HO  ONUCAHUIO  UX
XapaKTEePHBIX CBOICTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MHUpPE, B TOM
yucie (usnyeckue sBICHHUS B MPHPOJE: MOBEPXHOCTHOE HATSKEHHWE U KalWIUISPHBIE SBJICHUS B
OpUPOJE, KpUCTAIBl B NpHupoje, udnydeHue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHera, IEKTPUUECKUE SBJICHHUS B aTMoc(epe, IEeKTPHUUECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE I0JIE 3eMJIH, Apei( MOJI0COB, POJIb MATHUTHOTO MOJIS IS JKU3HU
Ha 3emiie, TOJIIPHOE CHUSHUE, NIPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a/lauy B y4eOHYIO, BBIJIENATH
CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBICHUI;

OINHUCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel W (U3MYECKUE SIBICHUS, UCHOIb3ysd (U3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO TEIUIOTHI, yleidbHas TEIIOEMKOCTb
BEIIECTBA, Y/eIbHAs TEIUIOTA IUIABJICHHUS, YAeIbHasl TeIUIOTa MapooOpa30BaHus, yAeIbHas TEIIoTa
CrOpaHus TOIUIMBA, KO3()PUIMEHT MOJE3HOr0 [EHUCTBUS TEIJIOBOM MAalIMHBI, OTHOCHTENbHAs
BIQKHOCTh BO3AYXd, OJJIEKTPUUYECKUH 3apsij, CWIA TOKa, DJJIEKTPUUECKOE HAIPSIKEHUE,
COIIPOTHBIICHUE IIPOBOJHUKA, YIEIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa M MOIIHOCTh
3JIEKTPUUYECKOTO TOKA), IPU OMMCAHUM MPABUWIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCHOIB3YEMBIX
BEJIMYMH, 0003HAYEHMs] M €AMHULBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYJbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTHh TIpadUKd H3yYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEIUYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (pU3MUECKUe SBICHHUS U INPOLIECCHI, UCIOIb3Ys] OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUs BEIIECTBA, MPUHIUI CYNEepHO3ULIUU
noJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHs 3apsza,3akoH Oma Juisl ydacTKa LEmH,
3akoH Jlxoyns—JleHra, 3aKOH COXpaHEHMsI SHEPTHH,IIPU TOM JIaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIIUChIBaTh €r0 MaTEMaTHUECKOEBBIPAXKECHHUE;

OO0BSACHATH (PU3MUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHMCJIE€ M B KOHTEKCTE CUTYyalUui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATh NPUUYMHHO- CIEACTBEHHBIE CBSI3U, CTPOUTH
0O0BsICHEHHEe W3 |—2 JIOTMYEeCKHX IIaroB C OMOpod Ha 1—2 M3ydeHHBIX CBOWCTBA (DM3MYECKHX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pewarb pacy€THbIE 3a/1a4k B 2—3 ICHCTBUSA, UCIOIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BENUYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3a/ayd 3alUCHIBATh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUISL pelIeHHs 3aJaud, BbIOMpaTh 3aKOHbl WU (OPMYIIbI,
HEOOXOAUMBIE IS €€ peIIeHHUs, MPOBOJAMTH pacuéThl W CPABHHUBATH MOJYYCHHOE 3HAUYCHUE
(bu3n4ecKoil BeTUYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXHO PEHIMTh HpPU MOMOLIM (PU3HMUECKUX METOJIOB,
UCIOJb3ys OINUCAaHHE WCCIEAOBaHMs, BBIIEIATH IPOBEPAEMOE NPEAMNOI0KEHNUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSIIKA POBEACHUS UCCIIEI0BAaHU,AETIaTh BbIBObL;

IPOBOJUTH ONbBITHl MO HAOIIONEHUIO (PU3UYECKUX SBICHUH WM (U3UYECKUX CBOMCTB Tel
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT €ro o0bEéMa, TeMneparypbl, CKOpOCTH
Ipoliecca OCThIBAHUS M HAIPEBaHUs NPU M3JIyYEHUH OT LIBETA M3JTydarolnei (moromaroeit)
IIOBEPXHOCTH, CKOPOCTh UCIIapEHUS BOJBI OT TEMIIEPATYpPbl KUAKOCTU U ILIOLIAAUN €€
IIOBEPXHOCTH, 3JIEKTPU3aLUs TNl U B3aUMOJCHCTBHE IEKTPUUECKUX 3apsiioB, B3aUMOJEHcTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3YyaJlIM3allisl MarHUTHBIX II0J€H IIOCTOSIHHBIX MarHUTOB, JEHCTBUS
MarHuTHOIO MOJsl HA TPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA
ANEKTPO/ABUraTeNsl IOCTOSHHOTO TOKa): (opMynupoBaTh MPOBEPSIEMbIE MPEIAIOI0KEHUS,
coOupaTh yCTaHOBKY U3 MPEJIOKEHHOT0 000pyI0BaHMUs, ONTUCHIBATh X0/ OIbITAa U (POPMYIUPOBATH
BBIBO/JIbI;

BBINOJIHAThH MPSIMbIE U3MEPEHHsI TEMIIEPaTypbl, OTHOCUTEIbHOIN BIaKHOCTH BO3/yXa, CHIIBI
TOKa, HANPSHKEHUSI C UCTIOIH30BAHNEM aHAJIOTOBBIX MPHOOPOB U JATUYUKOB (DU3HUECKUX BEITUYHMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJJaHHOH a0COIIOTHOI MOIPEeIHOCTH;

IPOBOAMUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (U3NYECKOM BEIMYMHBI OT JPYroil ¢
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb COIPOTHUBICHHS IPOBOJHUKAOT €0 JJIHHBI,
IJIOLIA/IA TIONEPEYHOr0 CEYEHHUS U Y/IEIbHOIO COIPOTHBIIEHUS BELIECTBAIPOBOIHUKA, CUJIbI TOKA,
UAYILEro 4yepe3 MPOBOAHUK, OT HANpsHKEHUS Ha MPOBOJHUKE, MCCIIEOBAHUE MOCIIEA0BATENLHOTO
U TapaJyIeIbHOTO COEAMHEHMH TPOBOJHUKOB): IJIAHUPOBAaTh  MCCIEIOBAHHUE, COOUpAThH
YCTQHOBKY M BBIIOJHATH M3MEPEHUs, CIeLys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH Pe3yibTaThl MOTYYEHHOW 3aBUCHMOCTH B BUAE TAOIHUIl U
rpaduKoB, JeJIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEJOBAHUS;

MPOBOAMTH KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEIUYUH (yeIbHAasl TEIUIOEMKOCThBEIIECTBA,
COIIPOTHBIIEHUE NPOBOJHHMKA, pPabOTa M MOIIHOCTh 3JEKTPUYECKOTO0 TOKA): IUIAHUPOBATh
U3MEpeHus, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEAOKEHHON HHCTPYKIUH, U
BBIYHCIIATh 3HAYCHHUE BEITUYHHBI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1aCHOCTH MPH padboTe ¢ 1ab0paTopHBIM 000PYI0BaHUEM;

XapaKkTepu30BaTh MPUHIMIIBI IEHCTBHUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpPOM Ha UX ONMHUCAHUs (B TOM UYHUCIIE: CUCTEMa OTOIJIEHUS! JOMOB, TUTPOMETD, MapoBast TypOurHa,
amIepMeTp, BOJBTMETP, CUETUMK 3JIEKTPUUECKOW 3HEPruH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IIPUMEPHI), STEKTPUUECKHUE NMPEAOXPAHUTENH, dJIEKTPOMArHmT,
3JIEKTPOBHUraTeNb MOCTOSIHHOTO TOKA), UCIOJb3Ysl 3HAHUSA O CBOWCTBAX (PM3MYECKUX SBICHUH U
HeoOxoIuMble (PHU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHUYECKUE YCTPOHCTBA M H3MEpPUTENIbHBIE NPHOOPHI IO CXeMaM
U CXEMaTUYHbBIM PUCYHKaM (’KMJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP,TUTPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHHus, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMBl JJIEKTPUYECKHX LEene c
MOCNIEZIOBATEAbHBIM U MMapaJJIeIbHBIM ~ COEIMHEHHEM  JJIEMEHTOB, pas3iuyas  yCJIOBHbIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LETeH;

MPUBOJIUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O IPUMEPAX ) MPAKTUYECKOTO UCTIOIb30BaHUS
¢u3nUecKux 3HaHUN B MOBCEAHEBHOM KM3HM s obecreueHus: 0e30MacHOCTH MPH OOpAILEHUH C
npubopaMl M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUs 3/I0pOBbS U  COONIIOJICHHS HOPM
9KOJIOTMYECKOTr0 NMOBEJEHUS B OKPYKAIOILEH CPEAE;

OCYIIECTBIISITh TMOUCK HH(poOpManuu (uU3NYeCKoro cojaepxkanus B HHTepHeTre, Ha OCHOBE
UMEIOIINXCS 3HAHUNA U MyTEM CpaBHEHMS JIOTOJHUTENBHBIX UCTOYHUKOB BBLACIATH HHPOPMALIHUIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM MIIM MOXKET OBITH HEJOCTOBEPHOI;

UCTOJIb30BaTh TPH BBIMOJHEHUM Y4YeOHBIX 3aJaHUi Hay4YHO-IIOMYJISIPHYIO JIUTEPATypy



(bu3MYECKOTO CoAepKaHus, CIIPpaBOYHbIE MaTepHalibl, pecypchl ceTulHTepHeT, BIaAeTh NpuémMamMu
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHus HHPOPMAIMU U3 OJIHOM 3HAKOBOW CHCTEMBI B
ApYryto;

cO3/1aBaTh COOCTBEHHBIC IHMCBMEHHbIE M KpaTKUE YCTHBIE COOOIIeHUs, 0000mas
MH(OPMALIUIO M3 HECKOJBKUX HCTOYHHUKOB (PU3NYECKOTO COJECP)KaHUs, B TOM YHUCIIE ITYyOJIUYHO
IIPEJCTABIATh PE3YJIbTaThl IMPOEKTHOM WM HCCIEAOBATEIbCKOM JAESITEIBbHOCTH, IIPU 3TOM
IrPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HMKH, COINPOBOXAATH
BBICTYIUICHHUE IIPE3CHTALNEM;

OpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB M  HCCIENOBaHUN (PU3NYECKUX IPOIECCOB
pacrpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CICIUTH 32
BBITIOJTHEHUEM IUIaHa ACMCTBUM U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHHWBAaTh COOCTBEHHBIN
BKJIaJ B JIESATEIBHOCTb TPYIIbI, BBHICTpAaUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, MPOSBISA
TOTOBHOCTH pa3peuiaTb KOH(PIUKTHI.

K xonmy oOyuenus B 9 KJjacce IpeIMETHBIC pe3ylbTaThl Ha 0Aa30BOM YPOBHE OJDKHEI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUA:

UCIOJIb30BaTh  IOHATHUS:  cUCTeMa OTcuéra, MaTepuaibHash TOYKa, TPAEKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO MABIKEHUs, Aedopmarus (ympyras, IulacTudeckas), TpeHUe,
[EHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE, MEXaHMYECKHe KOJeOaHUs U BOJHBI,
3BYK, HH(PA3BYK U YIbTPA3BYK, dJICKTPOMArHUTHBIC BOJIHBI, IIIKAJIa3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1aJIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS M TMOTJIOLIEHHs, anb(a-, OeTa- U ramma-
U3JIy4€HUsl, U30TOIIbL, SI/IEpPHAsi PHEPIeTHUKaA;

pa3iauyath sBIEHUS (pPaBHOMEPHOE M HEPAaBHOMEpPHOE MPSMOJMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHENHOE ABM)KEHUE, CBOOOIHOE IMaJICHUE TEJl, PABHOMEPHOE JIBH)KEHUE
M0 OKPYXXHOCTH, B3aMMOJICUCTBUE TeJl, PEaKTUBHOE [BIDKEHHUE, KojebaTenbHOe JBIKEHUE
(3aTyxarIue M BBIHYXKJIEHHBbIE KOJeOaHUs), pE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPAXKEHUE 3BYKA,
MPSIMOJIMHENTHOE PACIPOCTPAHEHHE, OTPAXKEHUE U TPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE
OTpa)KEHUE CBETA, pa3JIOKEHUE OEJIOro CBETa B CIEKTP U CII0KEHHE CHEKTPAJIbHBIX IIBETOB,
JUCIIEPCUsl CBETA, ECTECTBEHHAs pPaJWOAaKTHUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIy4eHHS) TI0O ONMCAHUI0 MX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHUX
naHHOe (U3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHUE W3YYEHHBIX (PU3MUECKHUX SIBIICHUN B OKPYKaroIIeM Mupe (B TOM
yucne (U3NUecKue SBIEHUS B MPHUpOJE: MPHIMBHI M OTJIMBBI, ABMKEeHUE TuiaHeT ColHeYHOH
CHUCTEMBI, PEAaKTHMBHOE [IBIJKCHHME JKHMBBIX OPTaHU3MOB, BOCHPHAITHE 3BYKOB >KUBOTHBIMHU,
3eMIIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IIYHAMHU, 3X0, [IBETA TeJl, ONTUYECKHE SIBJIICHUS B MIPUPOJIE,
OMOJIOrMYecKoe JeHUCTBUE BUAMMOIO, YIbTPa(HUOIETOBOrO U PEHTIEHOBCKOTO HW3Iy4eHUH,
€CTECTBEHHBIN PaTuOaKTUBHBIA (DOH, KOCMUYECKHE JIy4H, PaJHOaKTUBHOE U3JIyYeHUE MPUPOIHBIX
MUHEPAJIOB, IEHCTBUEPATNOAKTUBHBIX U3TYyYEHUI HA OpraHU3M 4YeJOBeKa), PU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKU) (HU3HUECKUX
SIBIICHHI,

OMKCHIBATh M3YUEHHBIE CBOMCTBA TN M (PU3WYECKUE SIBICHUS, UCIONB3YyS (U3HUECKUE
BEJIMYUHBI (CPEIIHSsI 1 MTHOBEHHAs] CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE,
nepeMenieHne, NyTh, YrioBas CKOPOCTb, CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CUJIa TAKECTH, YCKOPEHHE
CBOOOJHOTrO TaJEHHUs, BeC Teja, HMIIYJIbC Tejla, UMIYJIbC CHJIbI, MeXaHuueckas paldoTa u
MOIIHOCTb, MOTEHI[MAIbHAS SHEPTHs TeJla, MOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS
SHEPTHsI CKATOW TPYKUHBI, KHHETHYECKAsl SHEPTHs, MOJHAs MEXaHW4YeCKas dHEPrus, Mepuoja u
gacToTa KoyueOaHul, ATMHA BOJTHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb
MIPEIOMIIEHUS CPEJIbl), TIPU OMHMCAHWY MPABWILHO TPAKTOBATh (PU3MUECKHI CMBICT MCIIOIB3YEMbIX
BEJIMYMH, 0003HAYCHHS] M €IUHUIIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO (DU3WYECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH TpaduKd HM3YICHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHYUH;

XapaKTepu30BaTh CBOICTBa Tel, (DU3MYECKHE SIBICHHUS M TPOIECCHI, HCIOIB3YS 3aKOH
COXpPAHEHHUs SHEPruH, 3aKOH BCEMUPHOrO TATOTEHMS, MPUHLMI CYNEPHNO3ULHNH CUJI, TPUHIUI



oTHOocuTenbHOCTH ["anmunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHUS! UMITYJIbCA, 3aKOHBI OTPaKEHUS
U TPEJOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOrO M MAacCOBOIO YHUCEN IPH SIAEPHBIX
peakuusx, MpU OSTOM JlaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTEMaTHUECKOE BbIPAXKEHUE;

OO0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM UYUCJIE€ M B KOHTEKCTE CUTYyaluil
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABJIATh NPUYMHHO- CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE W3 2—3 JIOTMYECKHX IIIaroB ¢ OMOpON Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MYECKHUX
SABIICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacuyéTHbe 3ajaud (OMUparoUIMecss Ha CUCTeMY U3 2—3 ypaBHEHMil), UCHOIB3Ys
3aKOHBI U ()OPMYJIBI, CBSA3BIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7auu
3aMMCchIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTAIOIIME WM H30BITOYHBIC IaHHbBIE, BHIOMPATH
3aKOHBI W (OpMYJBI, HEOOXOMUMBIC JJS pEHICHUs, NPOBOJUTH pPACUYETBl M  OICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HAaUeHUS (PU3NYECKOMBETUYNHBL;

pacrio3HaBaTh MpPOOJEMBI, KOTOPHIE MOXHO PEHIMTh HpPU MOMOLIM (PU3HMUECKUX METOJIOB,
UCIOJNIb3YSl ONHMCAHUE WCCIENOBaHMs, BBIJCNIATH IPOBEPIEMOE MPEATNOI0KEHUE, OLEHUBATh
MPaBWIbHOCTh TOpPSIIKA IPOBEJIEHUS MCCIEAOBAHUS, JEJIaTh BBIBOJbL, HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOICHUH U OIBITOB;

NPOBOJUTH OTBITH 0 HAOMIONEHUIO (PU3UYECKUX SBICHUNA WIN (U3UYECKUX CBOMCTB Tell
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs SHEPTUU, 3aBUCHUMOCThH IEpHoJa
Koje0aHui NPY>KMHHOI'O MasiTHUKA OT MAacchl rpy3a U KECTKOCTHU IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYZIbI MajbIX KojeOaHuM, MPSIMOJMHEHHOE pachpOoCTpaHEHHE CBETa, pa3jioXKeHHe Oenoro
CBETa B CIIEKTp, U3yYEHUE CBONCTB M300pakEHUs B IUIOCKOM 3€pKajle U CBOMCTB M300pakKeHUs
npenMera B coOuparomieid TuH3e, HaOM0eHNE CIUIOMIHBIX U JTMHEWYAThIX CIIEKTPOB U3IYUYCHHS):
CaMOCTOSITENTLHO COOMPaTh YCTaHOBKY M3 M30BITOYHOrO HabOpa 0OOpYyIOBaHHWS, OMMCHIBATH XOJ
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH IIPU HEOOXOJUMOCTU CEPUIO IPSIMBIX MU3MEPEHUH, ONpeeNisis CpeJHee 3HaUCHHE
u3MepsieMoil BenU4YMHBl ((POKYCHOE pacCTOSTHUE COOUparomiel JIHH3bI), 000CHOBBIBATH BHIOOD
crioco6a u3MepeHus (M3MEPUTEIHLHOTO TPrOOopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM MPSIMbIX
u3MepeHuil (3aBUCHMOCTh MYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM IBMKEHHM 0€3 HayalbHON
CKOpPOCTH, Tepuojia KoieOaHui MaTeMaTHUYeCKOro MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH yTJa
OTpaXEHUs CBeTa OT YyIJa MaJeHus M yrja OpeJoMJIEHUs OT yIyla MaJieHus): IJIaHUpOBaTh
HCCIIeIOBAaHNE, CaMOCTOATENBHO COOMpaTh YCTAaHOBKY, (PMKCHpPOBATh pe3yibTaThl IMOJYyYEHHOMH
3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BHUJE TaOIUIl U rpauKoB, JAeNaTh BHIBOABI 110 PE3yJibTaTaM
UCCIIeTOBAHMUS;

MPOBOANTHh KOCBEHHBIE M3MEPEHUs] (PU3NUYECKUX BEIWYUH (CPEIHSISi CKOPOCTh U YCKOPEHHE
TeNa MpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOIO MaJEHUs, KECTKOCTh MPY>KUHBI,
KOA((ULUEHT TPEHUsS CKOJBXKEHMs, MeXaHudeckas padoTa M MOIIHOCTb, YacTOTa U TMEpPUOJ
Koje0aHuil MaTEMaTHYECKOTO U MPYKHHHOTO MasiTHUKOB, ONITUYECKAs chila coOMparomien JHH3HI,
paavoakTUBHBIA (DOH): MIAHUPOBATH M3MEPEHUs, COOMpPATh SKCIEPHUMEHTAIbHYIO YCTAaHOBKY U
BBITIONHATh U3MEPEHUs, CIeNys MPEeAIoKEHHOW WHCTPYKIIUHU, BHIYUCIATh 3HAUEHUE BETUYHMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YIbTATHI C YUETOM 3aJaHHON MOTPEIIHOCTUH U3MEPEHHUI;

co0uIro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;

pa3ianyaTh OCHOBHbBIE NMPU3HAKU W3YYEHHBIX (U3NYECKUX MOJENIel: MarepHhajbHas TOYKa,
abCOIOTHO TBEPJOE TEJIO, TOUCUHBIM MCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHeTapHas MOJEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si/1pa;

XapaKTepU30BaTh MPHUHIIMUIBI JEHCTBHS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OMOpoM Ha MX OMNHMCaHMUsS (B TOM 4YHCIE: CHUAOMETp, NAaTUUKH IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakera, »dXO0J0T, OYKH, HEepUCKol, QoToanmapar, ONTUYECKUE CBETOBOJbI,
CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), wucnonb3ys 3HaHHUSIO CBOMCTBaX (GU3MYECKUX
SABJICHUI U HEOOXOqMMBbIe (PrU3NUYECKre 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4eOHO-TIPaKTHUECKUX



3a7a4,  ONTHYECKUE
coOuparolel TuH3e;

HPUBOJUTH TIPUMEPBI (HAXOIUTh HH()OPMAIIKIO O IPUMEPax) MPAKTHUECKOr0 MCIOIb30BaHMS
(bu3nUeCKUX 3HAHUN B MOBCEIHEBHON JKU3HU I 0OecreueHus: 0€30MacHOCTH TPU OOpAICHUH C
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHECHUS 3I0POBbsi M COOJIOJICHUS HOPM
9KOJIOMYECKOTO MOBECHUS B OKpYKaIOLICHCpeIe;

OCYIIECTBJIATh MOUCK  WHpOpMaimu  (usnveckoro comaepkanuss B VHTepHeTe,
CaMOCTOSITENILHO (OPMYIUPYS MOUCKOBBIN 3aMpoc, HAXOAUTh IMYTH OMPEACTICHHS JOCTOBEPHOCTH
MOJIYYEHHOH HHPOPMAIMK HA OCHOBE MMEIOIINXCS 3HAHUHN U JOTIOJHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJaHUIl HAay4HO-NIONYJSIPHYIO JHUTEPaTypy
(bHU3HUUECKOTO COIEPIKAHMUS, CIIPABOYHBIC MAaTEPHAIIBI, pECYPChl ceTUIHTEpHET, BlIaJeTh NpUéMaMu
KOHCIICKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHMs HHPOPMAIMU W3 OJHOM 3HAKOBOW CHUCTEMBI B
JPYTYI0;

CcO31aBaThb COGCTBCHHBIG IMUCbMCHHBIC U YCTHBIC COO6IJ.[€HI/I$I Ha OCHOBC I/IH(i)OpMaL[I/II/I u3
HECKOJIbKUX HCTOYHHKOB (DH3UUECKOTO COJEPXKAHUSA, MMyOJMYHO MPEACTABISATh PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIIEN0BATEIbCKON AEATEIBHOCTH, TP ATOMIPAMOTHO MCIOJb30BaTh U3y4ECHHBIN
MOHATHHHBIN anmapar u3y4aeMoro pasjeiia GU3MKH U COMPOBOXKIATh BBICTYILICHHUE TIPE3CHTAIMEH
¢ yu€TOM 0COOCHHOCTEH ayTUTOPUU CBEPCTHUKOB.

CXeMbl 1  TOCTPOCHHUS  M300paKEHUH B IIJIOCKOM 3€pKaje u

TemaTHueckoe IJIAHUPOBAHUE

7-H KJace
HanMeHoBaHue KosmmuecTBo yacos
Ne A31CIIOB 1 TeM DJleKTpoHHbIe (LM (poBbIE)
n/mn | P Beero Konrposbnrie | [IpakTuyeckue | ggpazoBarensubie pecypes
NporpamMmel padoThI padoThI

Pa3znen 1.@dusuka u ee poJib B 103

HAHUH OKPYKAKOLICTr0o MUpa

®dusnka — HayKa o

buommoreka PTUC «MOS

1.1 HDHPONE 2 mkosay — lesson.academy-
PHpO content.myschool.edu.ru/03/07
DH3IICCKe ®dusnka, 7 knace, PI'AOY
1.2 2 1 JI1O «Axkamemus
BEJIMYHMHBI
Munnpocsemenus Poccum»
EctecTBeHHO-
1.3 | Hay4HBI MeTO 2 1
MTO3HAHUS
Hroro 1o pasneny 6

Pa3nen 2.11lepBoHavasbHble CBeeHNS O CTPOCHNH BelleCTBA

2.1 | Ctpoenue BemiecTBa 1
JIBu>keHue u
2.2 | B3auMoJieficTBe 2 1

qacTul BEIICCTBA




ArperaTtHblie
COCTOsIHHUA BEUIICCTBA

Uroro no pazgeny

5

Pa3nen 3./IBukenune u B3aumojeit

CTBHEC TEJI

bu6anorexa ®I'UC «MOS

Mexanndeckoe
3.1 B 3 mkosay — lesson.academy-
A content.myschool.edu.ru/03/07
32 Nuepuus, macca, 4 1
MJIOTHOCTh
3.3 | Cuira. Bugs! cun 14 1 2
Wroro no pazueny 21
Pa3nen 4./laBjieHue TBepAbIX TeJl, )KUAKOCTEH 1 ra3oB
ﬂ;;;:};{;:}geepei;za bubmuorexa ®I'UC «MOA
4.1 ?eHaMH il KF; I:: ML 3 mkoja» — lesson.academy-
> KL content.myschool.edu.ru/03/07
U Ta3aMu
4.2 | JlaBaeHHE )XUIKOCTU 5
43 AtmochepHoe 6
JaBJICHUE
JleiicTBrE KUAKOCTU
44 |MTa3aHA 7 1 3
MOTPY>KEHHOE B HUX
TEJ0
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bubmuorexa ®I'’UC «MOS
5.1 | PaGoTra 1 MOIITHOCTH 3 1 mKoja» — lesson.academy-
content.myschool.edu.ru/03/07
5.2 | IIpocThie MEXaHU3MBI 5 1
53 Mexanunueckast 4 1 1
SHEPruUs
Wroro no pazmeny 12
bubnmnoreka ®I'NC «MOS
mkosay — lesson.academy-
[ToBTOpEeHME 3 content.myschool.edu.ru/03/07




OBIIEE KOJIMYECTBO

YACOB IIO 68 3 12
ITPOTPAMME
8-ii kJ1ace
HanMeHOBAHME KoandecTBo 4acoB
Ne A31EI10B 1 TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n | P Beero Kontposibnbie | [IpakTHYECKHE | gGpa3zoBaTebHbIE PeCypCh
TporpaMMbl padoTeI paboThI
Pa3zgen 1.TensioBuie ABJIeHUS
bubmuorexka PI'UC «MOA
Crpoenue u
1.1 CBOHCTBA BElECTEA 7 mkoja» — lesson.academy-
B content.myschool.edu.ru/03/07
TeILIoBLIC ®usuka, 8 kiaace, PI'AOY
1.2 21 1 5 JIIO «Axkanemus
MPOIECChI
Munnpocsenienust Poccun»
Htoro no pazneny 28
Paznen 2.2/1ekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUUYECKHE
3apsiibl. bubmuorexa PI'C «MO
2.1 | BapshKeHHBIE Tela 7 1 mkosiay — lesson.academy-
U HX content.myschool.edu.ru/03/07
B3aNMOJICHCTBHE
29 ITocTossHHBIN } 20 1 7
ANEKTPUUECKUN TOK
23 MarnautHrie 6 1 15
SIBJICHUS
24 DneKTpoMarHuTHas 4
WHIYKIUS
Hroro no paszneny 37
[ToBTOpEeHME 3
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 145
ITPOI'PAMME
9-ii kJ1ace
Ne | HaumeHoBaHue KounuectBo yacos DJIeKTpOHHbIe (LM (POBbIE)




/1 | pa3aesoB U TeM Beero KonTpoabnbie | [IpakTuyeckue | 00pa3oBaTesibHbIEe pecypchl
NPOrpamMMbl padoThI padoThI
Pasznes 1.Mexannueckue siBJeHHUS
MexaHn4ueckoe
BIOKOHIE 1 bubmuorexka PI'YC «Mos
1.1 i[HOCOGBI ero 10 1 mkosa» — lesson.academy-
content.myschool.edu.ru/03/09
OITHMCaHHUs
BaanMoeHCTBIE ®usmka, 9 k1ace, PI'AOY
1.2 e A 20 1 3 HITO «Axanmemust
Munnpocsenienus Poccuny»
3aKOHEBI
1.3 10 3
COXpaHEHUs
Htoro no pazneny 40
Pa3zgen 2.Mexannueckue KoJe0aHus H BOJHBI
bubmnorexa ®I'YIC «Mos
Mexanunueckue
2.1 coneGans 7 3 mkosa» — lesson.academy-
content.myschool.edu.ru/03/09
MexaHuueckue
2.2 8 1 3
BOJIHBI. 3BYK

Wroro no pazneny 15

Pasznen 3.3H€KTp0MaFHI/ITH06 MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DIIeKTPOMarHuTHOE
nosne u
SJICKTPOMArduTHBIC
BOJIHBI

3.1

bu6mmorexa ®TUC «Mos
mkosay — lesson.academy-
content.myschool.edu.ru/03/09

Hroro o pasneny 6

Pa3zgen 4.CBeToBbIC ABJICHUSA

3aKOHBI
pacrpocTpaHeHus 6
cBeTa

4.1

JInH3EI 1
OITHYECKUE 6
npubopbI

4.2

Paznoxenue
0eJIoro cBeTa B 3
CIIEKTP

4.3

butmorexa ®I'UC «Mos
mkosa» — lesson.academy-
content.myschool.edu.ru/03/09

Hroro no paszneny 15




Pa3zgen 5.KBaHnToBbIe sIBJICHUS

Ucnyckanue u

Bbubmnorexa ®I'UC «Mos

5.1 | moryolieHue cBeTa 4 1 mkoja» — lesson.academy-
aTOMOM content.myschool.edu.ru/03/09
59 Crpoenue 6 1
aTOMHOTO siipa
5.3 | flnepHbie peakuu 7 1
Hroro no pazueny 17
Pa3nen 6.I1oBTOpUTEILHO-00001AI0IIHIT MOAYTb
IToBTOpEHUE U
000011IEHNE
6.1 | conepxanus Kypca 9 2
busuku 3a 7-9-i
KJ1acc
Hroro no pasneny 9
OBILEE
KOJIMYECTBO
YACOB I1O 102 21

I[TPOT'PAMME




