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MHHOACHUTEJIBHASA 3AIINCKA

Copnepxanue MporpaMmbl HampaBiIeHO HAa (OPMUPOBAHHE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH
y4amuxcs ¥ OpraHu3aiuio u3ydeHus GU3MKU Ha JesITeIbHOCTHON OCHOBE. B Hell yuuThIBAIOTCS
BO3MOXHOCTH Inpeamera B peanuzauuu TpebdoBanuii ®PI'OC OO0 k miuaHUpyeMbIM
JMYHOCTHBIM M METAIllPeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe MEXKIIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHbIX YYEOHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O 00I11ero 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA>»

Kypc ¢usukm — cucrtemooOpa3yromuili Uisi €CTeCTBEHHOHAYYHBIX YYEeOHBIX MPEAMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHHH, M3y4aeMbIX XUMHEH,
ouosorueit, acrpoHomueil u gusndeckoil reorpapueit. dusuka — 3T0 NpPEIMET, KOTOPBI He
TOJIbKO BHOCUT OCHOBHOHM BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MUpPA, HO U MPEJOCTaBIsET
HauOoJiee sCHbIe 0Opaslbl MPUMEHEHUS HAyYHOTO METOJa IMO3HAaHWS, T.€. CIoco0a MOoJydeHUs
JOCTOBEPHBIX 3HaHUM 0 mMupe. HakoHen, ¢pu3nka — 3To npeaMeTr, KOTOPBIA Hapsiay ¢ IpYTUMHU
€CTECTBEHHOHAyYHBbIMU MpPEAMETaMHM JIOJDKEH JaTh IIKOJbHUKAM IIpeJiCTaBiIeHHEe 00
YBJIEKATEJIbHOCTH HAyYHOTO HCCJIEJIOBAaHMSI U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHS HOBOIO
3HAHMUSL.

Opna W3 riaBHBIX 337a4 (U3NYECKOTO OOpa30BaHMSI B CTPYKType oOiero oOpa3zoBaHUs
COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM
Macchl 00yJaromuxcs, KOTOpbIE B JaibHeHeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax
nestenbHOCTH. HO He MeHee BakKHOH 3a/1aueil sIBJISIETCS BBISIBJICHUE U MOJATOTOBKA TaJIaHTIUBBIX
MOJIOJIBIX JIFOCH NIl TMPOJOJDKEHHUsT O00pa3oBaHUs H JalibHEWIIed mpodecCHoHaTbHOM
NEeATeNbHOCTH B 00JIaCTH €CTECTBEHHOHAYUHBIX MCCIIEAOBAHUIN U CO3JJAHUU HOBBIX TEXHOJIOTHH.
CornacHO HPUHATOMY B MEXIYHapOJHOM COOOIIECTBE onpeneneHuto, «EcTtecTBeHHOHay4YHasI
IPaMOTHOCTh — 3TO CIOCOOHOCTh 4YE€JIOBEKA 3aHUMATh AKTHBHYIO TI'PaKJAHCKYIO MO3UIMIO IO
0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTb
MHTEPECOBAThCSI €CTECTBEHHOHAYYHBIMU HIesIMHU. HaydyHO TIpaMOTHBI YEIOBEK CTPEMUTCS
y4acTBOBaTh B APTyMEHTHPOBAHHOM OOCYXICHMM MNPOOJIEM, OTHOCAIIMXCA K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSM, YTO TPEOYeT OT HEero cieIytoUIuX KOMIETEHTHOCTEH:

— HAY4YHO O0OBACHATH SIBJICHUS,
— OICHHMUBATH U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O0 UCCJIICO0BAaHMI,

— HMHTCPIPETUPOBATh AAHHBIC W HMCIIOJIB30BATh HAYYHBIC OOKA3aTCIbCTBA JIA IIOJYUYCHUA
BBIBO/JIOB.

N3ydyenne  ¢u3uku  cmocoOHO  BHECTHM — pelialomui  BKIag B (GOpMUPOBaHUE
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH O0yJarOIINXCSl.

HEJIN U 3AJJAYN U3YUYEHUSA YYEBHOI'O IPEIAMETA «®PU3UKA»

Lenu nzyuenus pU3MKM Ha ypOBHE OCHOBHOI'O 00111ero oOpa3oBaHus onpesencHs! B Konuenmuu
npemnojaBaHus ydeOHoro npenmera «®dusnka» B oOpa3zoBaTelbHBIX OpraHu3anusx Poccuiickoit
denepany, peajn3ylOUIUX OCHOBHbIE 0011e00pa3oBaTeIbHbIE NPOTrPaMMBl, YTBEP)KICHHON
pemenneM Komnernu MunucrepctBa mnpocsemenust Poccuiickoit denepanuu, nporokona ot 3
nexabps 2019 r. Ne TTK-4BH.

enu uzydenus Gpuznku:

— npuoOpeTeHHe WHTEpeca W CTPEMIICHHS] OOYYaIoNIMXCS K  HAyYHOMY
W3YUEHHIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

— Pa3BHUTHC Hpe,I[CTaBJ'IeHI/Iﬁ 0O HAYYHOM MCTOAC TIIO3HAHUA U (I)OpMI/IpOBaHI/IG
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HCCIICA0BATCIBCKOIO OTHOMICHHUA K OKPYXXAIOIUM SABJICHUSM

— (¢dopMUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa W3Y4YE€HUS OCHOB
CTPOCHHUS MaTepuu U (HyHJaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue mpeAcTaBICHUN O poyid (HU3HKHU IS Pa3BUTHSL APYTUX ECTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHI;

— pa3BUTHE TMPEACTABICHUH O BO3MOXKHBIX chepax Oyaymed mnpodeccHoHaTbHOM
NESITEIbHOCTH, CBSI3aHHOW € (PU3MKOM, MOATOTOBKA K JajbHEHIIEMY 00yYEHHIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHre ATHX 1LeJel Ha YpOBHE OCHOBHOro o0miero oOpa3oBaHHMs 00€CIeYMBaETCs
pelIeHneM CIEAYIOLINX 3a/1a4:

— npuoOpereHre 3HAaHMH O  JUCKPETHOM CTPOGHUHM  BEUIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, OJJEKTPUYECKUX, MAarHUTHBIX M  KBaHTOBBIX
SIBIICHHUSIX;

— MnpuoOpeTeHrne yMEHUN OMHUCHIBATh U OOBSCHATH (PU3HUECKUE SBICHUS C
HCI0JIb30BAHNEM OJyYEHHbBIX 3HAHUI;

— OCBOCHHUEC MCTOAOB PCIICHUA HpOCTGﬁmHX pvaéTHI)IX 3aaa4 ¢ UCIIOJIb30BaHUEM
CbI/ISI/I'—IeCKI/IX MO}ICJ’ICfI, TBOPYECCKUX U MMPAKTHUKO-OPUECHTUPOBAHHBIX 3a/1a4,

— pa3BUTHE yMEHUN HAOMIOJaTh MNPUPOIHBIE SBJICHHS U  BBINOJIHATH  OIBITHI,
nabopatopHble pabOThl U OSKCIEPUMEHTAJbHBIE KCCIEAOBAHUS C HCIOJIb30BAaHHEM
M3MEPUTENBHBIX TPHUOOPOB;

— OCBOCHHME TMPUEMOB paboThl ¢ WHMOpMaIueln (HU3NIECKOTO COACpKAHUS, BKITFOUAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKCHUSAX (U3UKU; aHAIU3 H  KPUTHYECKOE
OIIEHUBaHKUE UH(POPMAITUH;

— 3HAKOMCTBO €O chepamu mpohecCHOHATFHON eI TEIbHOCTH, CBA3aHHBIMU C
(GU3UKOHN, ¥ COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSX
(bM3UYECKON HAYKH.

MECTO YYEBHOI'O ITPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBU ¢ ®I'OC OOO ¢uszmka sBIseTcs 00S3aTEIbHBIM IMPEIMETOM Ha ypPOBHE
OCHOBHOTO 00m1ero oOpasoBanus. JlaHHas mporpaMma npeaycMarpuBaeT H3ydeHue (GU3MKU Ha
0a30BOM ypoBHE B 00BbEMe 238 4 3a Tpu rojia 00ydeHus 1Mo 2 Jaca B HeIeao B 7 U 8 Kilaccax u
0o 3 4 B HeAeo B 9 Kiiacce

CONEPKAHWUE YYEBHOI'O IPEJIMETA

7 kaacce

Pazgen 1. ®dusnka u e¢ poJib B NO3HAHMHU OKPYKAKOIIEr0 MUpPa

dusnuka — Hayka O MNpHUpoje, U3ydaeT (U3NYECKUEe SBICHHUS: MEXaHUYECKHE, TEIJIOBhIE,
UIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenne Qusnueckux BenuuuH. Duszndyeckue OpuOOPBHI.
[TorpemnocTs n3mepeHnii. MexayHapoaHas cucTeMa eIMHULL.

Kak ¢usuka u npyrue ectecTBeHHble HayKd H3y4yaroT npuponay. EcTecTBEeHHOHayuHBIH MeETO[
MO3HAHUA: HAOJIOIEHUE, TOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIIBUKEHUE TUIOTE3, IKCIIEPUMEHT TI0
NpOBEpKe THUMOTe3, OOBsicCHEeHHe HalmogaeMoro spieHus. OmnucaHue (U3NYECKUX SBICHUHA C
IIOMOILIBIO MOJEIIEH.

Jemoncmpayuu

1. MexaHnuueckue, TeIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHS.
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2. @wuszuueckue MpuOOPHI U MPOIEaypa MPSMBIX U3MEPEHUIl aHAJTOTOBBIM M IM(PPOBHIM
puOOpPOM.

Jlabopamopusie padomot u onvimul

1. Onpesenenue LEHbI JEJICHUS KAl U3MEPUTENBHOTO Mpubopa

2. I3mepenue paccTosiHUN

3. M3mepenne 00beMa KHUJIKOCTH U TBEPJIOTO TEJa

4. OnpeneneHye pa3MepoB MajbIX TEJ

5. 3smepenue TeMriepaTypbl Py OMOIIIH KUJAKOCTHOTO TEPMOMETPA U JATIYNKA TEMIIEPATyPhI

6. [IpoBenenue uccieaOBaHMs 1O MPOBEPKE THIIOTE3BI: JATHHOCTH MOJETA IMapHKa, MyIIEHHOTO
TOPU30HTAJIBHO, TEM O0JIblIE, YeM 0O0JIbIIE BBICOTA ITyCKa

Paznen 2. IlepBoHayaiabHble CBeJJeHUsI 0 CTPOEHHHU BellecTBa

CtpoeHre BemecTBa: aTOMbl U MOJEKYNbI, UX pa3Mepbl. OMBITHI, JOKa3bIBAIOMINE JUCKPETHOE
cTpoeHue BeuecTBa. OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>xeHue yacTtull BemecTBa. CBA3b CKOPOCTH JBMXKCHHS YaCTHI] C Temmeparypoil. bpoyHoBckoe
nBHOKeHUE, TUdy3us. BzanMoaelicTBre 4acTHI BEIIECTBA: MIPUTSDKCHUE U OTTATKHBAHHE.

ArperaTtHbIe COCTOSHHS BEIIECTBA: CTPOSHUE Ta30B, )KHUAKOCTEH M TBEPIBIX (KPUCTAILUTUICCKIIX)
Tel. B3auMOCBs3p MEXIy CBOHNCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSX M MX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJBI. B3anMOCBS3b MEXIy
CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHSIX M MX aTOMHOMOJICKYJISIPHBIM CTPOCHHEM.
OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
Hemoncmpayuu
HaGnronenne OpOyHOBCKOTO ABMKEHUS
Hab6nronenune nuddysun
3. HabGnroneHnue siBeHUH, 00BSICHSIOMUXCS MTPUTSDKEHUEM HITH OTTATKHBAHUEM YACTHII BEIIICCTB
Jlabopamopnwie padomot u onvimaul
OreHka mraMeTpa aToMa METOJIOM PsiIoB (¢ ucnosib3oBaHueM (oTtorpaduii)
OnbIThI 10 HAOIOAEHHUIO TEIVIOBOTO PACHIMPEHUS ra30B
3. OmnbIThI 0 0OHAPYKEHUIO IEUCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS

Paznen 3. /IBu:keHHe U B3aUMOAeiicCTBUSA

Mexannueckoe ABUKEeHHE. PaBHOMepHOe W HepaBHOMEpHOoe nBmxkeHue. CkopocTh. CpemHss
CKOPOCTh NpPU HEPAaBHOMEPHOM JBWKEHHH. Pacuer myTu M BpeMeHHU ABIKeHus. PaBHOMepHOe u
HepaBHOMepHoe JBrxkeHne. CkopocTb. CpeaHsisi CKOPOCTh NPU HEPAaBHOMEPHOM JIBIKEHUU. Pacuer
IyTU U BPEMEHH JIBUKEHUSI.

SIBnenue mHepuuu. 3akoH MHepHUH. B3aumopeiicTBue Ten Kak MpPUYMHA U3MEHEHHS] CKOPOCTH
nBUKeHHs Tesl. Macca kak Mepa uHepTHocTH Tena. [lnotHocTh BemectBa. CBs3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTuka B3aumopeicTBus Tena. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C MTOMOIIBI0 JUHAMOMETpA. SIBJieHHe TATOTEHHS U cuja TsokecTH. Cuila TSHKeCTH Ha JAPYruX
wianerax (MC). Bec tena. HeBecomocth. CrokeHue CuWI, HampaBlIEHHBIX MO OJHON MPAMOM.
PaBnopeiictBytomas cun. Cuna tpenus. TpeHue CKoNbKeHUs U TpeHHe Mokos. TpeHue B mpupoe
u texauke (MC).

Hemoncmpayuu

1. HabGnrogeHre MeXaHMYECKOTO JABHKEHUS Tella

2. amepeHune cKopoCTH MPSIMOJIMHEWHOTO JIBHXKEHUS

3. Habnronenue siBieHUsI HHEPIIMU

4. HabmroieHne n3MeHEHHUsI CKOPOCTH TTPH B3aUMOJICHCTBUH TE

5. CpaBHeHHUE Macc MO B3aUMO/ICHCTBUIO Tell

6. CnoxeHue cull, HalpaBJICHHBIX IO OJTHOM MPSAMO

Jlabopamopusie padomot u onvimul

1. OmpepneneHue CKOPOCTH PaBHOMEPHOTO JABWXKEHHs (LIapUKa B KUAKOCTH, MOAETHU
AIEKTPUIECKOTO aBTOMOOUJIS U T. T1. )

2. OnpeneneHne CpeTHEl CKOPOCTH CKOJIBKEHHUsI OpycKa WM IIapuKa M0 HAKIOHHOM MI0CKOCTH

3. Onpenenenre IIOTHOCTH TBEPIOTO Tea
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4. OnbITBl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHHs (AeopMmaruiu) TPYKHHBI OT
IIPUIIOKEHHOMN CUJIBI

5. OmbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHWJIBI TPEHHUS CKOJBXKEHUS OT Beca Tela H
XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

Paznen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB

Hasnenne. CriocoObl yMEHBINICHWS W yBEIWYCHHs JaBicHHs. JlaBieHue rasza. 3aBUCHMOCTH
JaBJjeHus raza oT o0beMa, Temneparypsl. [lepegada naBieHust TBEPABIMU TEIaMH, KUJIKOCTAMHA U
razamu. 3akoH [lackans. IlHeBMaTMyeckue MamUHBL. 3aBUCUMOCThH JABJICHHUS KHAKOCTH OT
riryounsl. ['uapocratudeckuii mapagokc. CooOmiaromuecs cocyabl. [ uapaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmoceproe napneHue. [IprauHbI CylecTBOBaHUS BO3AYIIHOW 000I0UKH
3emun. Ombit Toppuuernmu. M3mepenue atMocdepHOro aaBiieHUs. 3aBUCHMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! nmst uamMepenus atMoc(hepHoro JaBiacHUSI.

JleficTBUE KUJIKOCTU M Ta3a Ha MOTPYKCHHOE B HUX TeJio. BriTankuBaromias (apxumeaoBa) cuia.
3akon Apxumena. [lnaBanue Ten. BoznyxornnaBanue.

Jemoncmpayuu

1. 3aBUCUMOCTb JIaBJI€HUS raza OT TeMIEepaTypbl

2. [lepenava naBieHUs )KUIKOCTHIO M Ta30M

3. Coobmarommecs: CoCyabl

4. l'unpaBnuueckuii mpecc

5. [IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHUS

6. 3aBHCHMOCTH BHITAIKHBAIOIICH CHITBI OT 00bEMa TIOTPYKEHHOH YacTH TeJia U TUIOTHOCTH
KHUJKOCTH

7. PaBeHCTBO BHITAIKUBAIOIIECH CHIIBI BECY BEITECHEHHOM KUIKOCTH

8. YcioBue TIaBaHUS TeJ: TUIABAHHWE WIIM MOTPYKEHUE Tell B 3aBHCHUMOCTH OT COOTHOIICHHS
IUTOTHOCTEN TeJIa U AKUJIKOCTH

Jlabopamopnuwie pabomot u onvimaul

1. VccnenmoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00beMa MOTPYKEHHOW B JKHAKOCTh YaCTH
Tena

2. Onpenenenre BITATKUBAIONICH CHJIBI, ICHCTBYIOIIEH Ha TEJO, MOTPYKECHHOE B KUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHBAIONICH CHIIBI, ICUCTBYIOMIEH HA TEJIO B JKUJIKOCTH, OT
MaccChl Tena

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, ICHCTBYIONIEH Ha TEJO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUJIKOCTh YaCTH Te€Ja U OT MJIOTHOCTHU KHUAKOCTH

5 KouctpynpoBanue apeoMerpa WJIM  KOHCTPYHPOBAHHE JIOJKHU U ONpeAeTiCHHE ¢
rPy30I0AbEMHOCTH

Pa3nen 5. PaGora 1 MOIIHOCTH. DHEpPrus

Mexanudeckast pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHS phIyara.
[IpumeHeHue npaBuiia paBHOBECHS phluara K 00Ky. «3o10toe npaBuio» mexanuku. KI1/1 mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas 3Heprusi. Kunernueckasi v noteHuuanpHas sHeprus. [IpeBpaienrne ogHoro suaa
MEXaHUYECKON FHEPTrUM B IpYroil. 3aKOH COXpAaHEHUs SHEPIHU B MEXAHHUKE.

Hemoncmpayuu

[IpuMepsl MPOCTHIX MEXAHU3MOB

Jlabopamopusie padomout u onvimul

1. Ompenenenue pabOThl CUIIBI TPEHUSI IPU PAaBHOMEPHOM JBUKEHHH TeJa MO TOPU30HTAIBHOMN
MMOBEPXHOCTHU

2. UccnenoBaHue yclioBUM paBHOBECHS pbldyara

3. U3mepenue KII/] HakIOHHON MIIOCKOCTH

4. N3y4yeHue 3aKOHa COXPAaHEHHS] MEXaHUUECKOH dSHEeprun

8 kiacce

Pa3gen 6. TenmioBbie ABJICHUSA



OcCHOBHBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOpUHU CTpOeHHUs BeuiecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPXKAAIOLINE OCHOBHBIE IOJIOXKEHHSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M ra3000pa3HOrO COCTOSHHMN BemiecTBa. Kpucramnmueckue u
amop¢dHbie Tena. OObSICHEHNE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPJBIX TSI HA OCHOBE TMOJIOKEHUMN
MOJIEKYJISIpHO-KMHETHYEeCKOH Teopun. (CMadMBaHMEe U KalWUISIpHblE sBIEHUS. TeruioBoe
paciIupeHHe U CxKaTHE.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JABMKEHUS YACTHULL.

Buytpennss sHeprust CriocoObl H3MEHEHNS BHYTPEHHEH SHEPTUU: TEIUIONEpeladya U COBEPLICHHE
paboTbl. Buel Temionepenauun: TEMIOMPOBOIHOCTh, KOHBEKITUS, U3ITyYCHHE.

KonuuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. Te€mIooOMEH U TEIIoBOE
paBHOBecue. YpaBHEHHE TeIioBOro Oananca. [lnmaBieHuMe W OTBEpAEBaHHME KPUCTAJUIMYECKHUX
BEILIECTB. YJenbHas Teruiota raBieHus. [lapooOpa3zoBanmne u konnencanus. Wcnapenue (MC).
Kunenue. VYnenbHass Termiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS OT
aTMoc@epHoro naBiaeHus. BiaxHocTh BO3ayxa.

DOHeprus TOIUIMBA. YJelbHas TeIIoTa CrOpaHHusl.

[Tpunuune! paboTe! TemoBsix asurareneil. KII/I teruioBoro nsurarens. TemnoBble IBUTaTeNd U
3amuTa okpyxkarwmei cpeasl (MC). 3akoH COXpaHEHHS W TPEBpAIIEHUS SHEPTUU B TEIJIOBBIX
nporeccax (MC).

Hemoncmpayuu
. HaGnrogenne OpOyHOBCKOTO JBYKCHHS
. Habmonenune nuddysun
. Habnonenue siBineHnii cMaunBaHusl U KallWJUIAPHBIX SBJICHUAN
. Habnoenue TenaoBoro pacuiupeHus Tei
. I3MeHeHue AaBlieHus ra3a Npu U3MEHEHUH 00beMa U HarpeBaHUK WIIH OXJIaXKICHUU
. [IpaBuiia u3MepeHus TeMnepaTypsl
. Bugel Terionepenauu
. OxnakieHue npu coBepuIeHNUH paboThI
. HarpeBanue npu coBepiiieHry paboThl BHEIIHUMU CHIIaMU

10. CpaBHEHHE TEIJIOEMKOCTEH Pa3IMUHBIX BEIIECTB

11. HaOmronenue KuneHns

12 .HaGmroienue nocTosHCTBA TEMITEPATyphl PH IIIABICHUU

13. Moeny TeIIOBLIX ABUTaTENEH

Jlabopamopnwie pabomot u onvimaul

1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS

2. OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM UJTU caxapa

3. OnbIThI O HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ

4. OrmpeneneHue JaBleHUS BO3yXa B OalsIOHE IITTPHUILIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00beMa M HarpeBaHUs
WM OXJIQXKICHUS

6. IlpoBepka rumote3bl JIMHEHHON 3aBUCHUMOCTH JUIMHBI  CTOJOWMKA JKUJIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTypbl

7. Habmronenue u3MeHeHUs] BHYTPEHHEH SHEPrUM Teja B pe3ylbTaTe TeIrionepeaadyn u padboThl
BHEIIHUX CUJI

8. UccnenoBanue siBieHUs TEMIOOOMEHA MMPU CMELTUBAHUU XOJIOIHOM U TOpsiueld BOIbI

9. OmnpeneneHne KOJIMYECTBA TEMJIOTHI, HOJIYYEHHOTO BOJON NP TEMJI000OMEHE ¢ HarpeThiM
METAJTUYECKUM I[TUITUHAPOM

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBaHue mpoliecca UcapeHus

12. Onpenenenne OTHOCUTENHHON BIAXHOCTH BO3IyXa

13. Onpenenenuie yaenbHOM TEIIOTHI TIABJICHUS JIbJa
Pa3nes 7. DjieKTpUYecKHe U MATHUTHDIE SIBJICHUSI
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Onexrpuszanus Ten. JIBa poia 3I€KTpUUYECKUX 3apsiioB. B3aumoneicTBue 3apsiKEHHBIX TeEll.
3akon Kyrnona (3aBUCHMMOCTb CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJl OT BEIWYUHBI 3apsiioB U
pPacCTOSTHUS MEXKTy TEJIaMu).

Onektpuyeckoe mosie. HampskEeHHOCTh 3neKkTpuyeckoro mnojis. [lpuHuun cyneprno3uiuu
UIEKTPUYECKUX I10JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIEMEHTApHBIN 3nekTpuueckuil 3apsa. CTtpoeHue atoma.
[IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHECHHUSI JICKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOYHUKHM TTOCTOSTHHOTO
ToKa. JlefcTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI
TOK B JKMJIKOCTSX U Ta3ax.

Onextpuueckas uenb. Cuia Toka. DiaekTpuueckoe HanpspkeHue. CONpOTUBIIEHHE IPOBOIHUKA.
VYaenpHOE compoTuBieHuEe BeniecTBa. 3akoH Owma s ywyactka uenu. [locienoBarenbHoe U
IapajuieIbHOE COEAMHEHNE TIPOBOIHUKOB.

PabGota u MOIIHOCTB 3JEKTpUUECKOTO TOoKa. 3akoH J[xoynsi— JleHma. Dnekrpuueckue 1enu u
MOTPEOUTEINN AIEKTPUUECKOM dHEpTruH B ObITYy. KopoTkoe 3aMbIkaHHeE.

[TocrostHHbIE MarHuThl. B3auMonencTBME TOCTOSIHHBIX ~ MAarHMTOB.  MarHutHoe  TmoJie.
MarnuTtHoe nojie 3eMJIM U €ro 3HAaYeHUe /IS Ku3HU Ha 3emie. OnbelT Opcrena. MarHuTHOE 1oJjie
AIEKTPUYECKOTO TOKa. [[pMeHeHne 3JIeKTpPOMarHuToB B TEXHUKE. [[elicTBMEe MarHUTHOTO MOJIS HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENH MOCTOSIHHOTO TOKA. VICTIOIB30BaHKe 2JIEKTPOIBUTATENCH B
TEeXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajned. SBieHue dMEKTpOMarHuTHOM MHAYKIKK. [IpaBuiio JIeHna. DiekTporeneparop.
Croco0OpbI MOTy4YeHUs DIEKTPUUECKON SHEPTUHU. DIEKTPOCTAHIINNA Ha BO30OHOBIIIEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu
DIIeKTpU3aIus Tel
JIBa posa aJIeKTPUYECKHX 3apsSA0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEJ
YCTpoHCTBO U IEUCTBUE IEKTPOCKOA
DnexTpocTaTHuecKas HHIYKIUS
3aK0H COXpaHEHHUsI AIEKTPUUECKUX 3apsI0B
[IpoBOTHUKY U TUAIEKTPUKU
MoenupoBaHK€e CHIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS
HcTouHrKH IOCTOSSHHOTO TOKA
JIefCTBUS 2JEKTPUUECKOTO TOKA
0. DJIeKTpUYECKHI TOK B )KHJIKOCTH
1. I"'a30BBI# pa3psg
. I3Mepenue cuibl ToKka aMInepMeTpom

13. UsmepeHue 31eKTpUUecKOro HarpsiKeHUs] BOJIBTMETPOM

14. PeocrtaT 1 Mara3uH COPOTUBIICHUIA

15. B3aumoelicTBHE OCTOSITHHBIX MarHUTOB

16. MoaenupoBaHre HEBO3MOXXHOCTHU pPa3AeiIeHHs MMOII0OCOB MarHuTa

17. MopaenupoBaHre MarHUTHBIX MOJI€H TOCTOSTHHBIX MarHUTOB

18. OnmwiT Dpcrena

19. MarauTHoe noje Toka. DIEeKTPOMarHuT

20. JleiicTBe MarHWTHOTO TOJS HA MPOBOJAHHUK C TOKOM 21 DIeKTpoABUTATENIh MOCTOSITHHOTO
TOKa

22. ViccnenoBaHue SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIIMH

23. OnbiTel Qapanes

24. 3aBUCHMOCTb HaIPaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOZHUKHOBEHUS

25. DneKkTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopusie padomot u onvimul

1. OmnbITHI 110 HAOIIOICHUIO ANIEKTPU3AIIMN TNl HHIAYKIIUEH U MIPH COMPUKOCHOBEHHUH

2. WccrnenoBanue OeHCTBUS STIEKTPUUECKOTO MO HA IPOBOJIHUKH U AUAICKTPUKH

3. COopka u mpoBepKa pabOThI IEKTPUUECKOH 1IN TOCTOSTHHOTO TOKA

4. V3mepeHue U peryIupoBaHue CHUJIbI TOKA
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5. M3mepeHue u peryaupoBaHie HApsHKEHUs

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO YEpe3 Pe3UCTOpP, OT COMPOTUBICHUS
PE3UCTOPA U HANIPSDKEHHS HA PE3UCTOPE

7. OmnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT
€ro JUTMHBI, TUIOA/IM IONEPEYHOT0 CEYCHUS U MaTepuala

8. [IIpoBepka mpaBuja CIOKEHUS HAMPSDKEHUH MPU MOCIEI0BATEIIEHOM COCIMHEHUH JBYX
pE3UCTOPOB

9. TIpoBepka mpaBuia Uit CUIIBI TOKA MTPU NApAIJICTHOM COSIMHEHHH PE3UCTOPOB

10. Onpenenenrie pabOTHI AEKTPUIESCKOTO TOKA, HITYIIETO YepPe3 Pe3UCTOP

11. OnpeneneHue MOIIHOCTHU AIEKTPUUECKOTO TOKA, BBIJCIIIEMON Ha PE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAPsHKSHUS Ha HE

13. Onpenenenne KI1/] narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aMMOJCHCTBUS MMOCTOSTHHBIX MAarHUTOB

15. N3yueHre MarHuTHOTO T0JISI IOCTOSTHHBIX MarHUTOB MTPH UX OOBEIMHEHUH U Pa3ICIICHUH

16. UccnenoBanue AeWCTBUS IEKTPUICCKOTO TOKA HA MATHATHYIO CTPEIIKY

17. OmubITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD CHJIBI B3aMMOICHCTBHS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIIKe

18. N3yueHne AeHCTBUS MATHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM

19. KoHcrpynpoBanue M u3ydeHHE pabOTHI AIEKTPOIBUTATEIS

20. Uzmepenne KI1J] anexTpoABUTATEIHHON YCTAaHOBKH

21. OneITBI TO WCCIICAOBAHUIO SIBICHUS OSJICKTPOMATHUTHOW WHIYKIMU: HWCCIIEIOBaHUE
M3MEHEHHI 3HAaYeHUs ¥ HATPaBJICHUS MHIYKIIMOHHOTO TOKa

9 kaacce

Paznen 8. MexaHuveckue siBJeHUS
Mexanundeckoe naBuxeHue. MarepuanbHas Touka. Cucrema orcuera. OTHOCHUTENBHOCTH
MEXaHMYECKOr0 JABWKEHHS. PaBHOMepHOe TpsAMOJIMHENHOE JBWKEeHHE. HepaBHomepHOe
npsiMoJiuHeitHoe JABWKeHue. CpenHsisi M MTHOBEHHAsh CKOPOCTh Tejla MpU HEpaBHOMEP HOM
JIBUKCHUH.
VYckopenue. PaBHOyCKOpeHHOE TpsMOJIMHEHHOE nBrkeHue. CBoOomHOe maneHue. OmbIThI
lanunes.
PaBHOMepHOE nBIXKEHUE 10 OKpY)HOCTU. [lepuon u yactota obpamienus. JIunelinas u yrioas
ckopocTH. LleHTpocTpemMurenbHOe YCKOPEHHE.
[TepBriit 3akoH Hprotona. Brtopoi 3akon Hptorona. Tperuit 3akon Herotona. Ilpunumn
CYNEPIO3UINH CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHHs CKOJIbKEHHsI, CUjla TPEHUS MOKOS,
Jpyrye BUJbI TPEHHUS.
Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOpEHUE CBOOOTHOTO MajeHus. JBrkeHue
wianet Bokpyr Connna (MC). IepBast kocMuyeckasi ckopocTb. HeBecoMOCTh U meperpy3Ku.
PaBHOBecue mMarepuaibHOM TOUYKU. AOCOIIOTHO TBEpIOE Teno. PaBHOBecHe TBEPIOTO Teia C
3aKpEIICHHON OChI0 BpaieHus. Mo MeHT cuibl. LleHTp TsxecTu.
Nmnynse Tena. M3menenue umnynbca. VMmynbc cuiibl. 3aKOH COXpaHEHUs HMILYJIbCA.
PeaktuBHoe nemxenue (MC).
Mexannyeckas paboTa U MOITHOCTh. PaboTa cui TsyKecTH, ynpyroctu, Tpenus: CBsi3b SHEPTUn
u pabotsl [loTeHManbHas sHeprus Teja, MOJHITOrO HaJl MOBEPXHOCTHIO 3eMid. [loTeHmanpHas
SHEprusi cxkaroil npyxuHsl. Kunernueckass sHeprus. Teopema 0 KUHE THUYECKOW SHEPTrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHUH.
emoncmpayuu
1. HabnronpeHrne MEXaHUYECKOTO JIBIKEHUS Tella OTHOCUTENHFHO Pa3HBIX TeNl OTCUETa
2. CpaBHeHHUE TyTed U TPACKTOPUN IBWIKEHHS OJHOTO M TOTO ke Tella OTHOCUTEILHO Pa3HBIX
TeJ OTCUETa
3. W3MepeHmne cKOpocTH M YCKOPEHHUS TPSIMOTTMHEHHOTO JIBYKECHUS
4. WccnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOTO JBHKEHUS
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5. HalmoneHne ABMKEHUS Tea M0 OKPYKHOCTH

6. HaOmroneHne MEXaHMYECKUX SIBIICHUH, TPOUCXOSIINUX B cucTeMe oTcueTa «Tenexkkay npu ee
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTENIFHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTb YCKOPEHHMSI T€J1a OT MACChl TeJa U ACUCTBYIOIIEH Ha HETO CUJIBI

8. Halumonenne paBeHCTBa CUIT ITPU B3aUMOJICHCTBUU T

9. M3meHeHue Beca Tena Mpu YCKOPECHHOM JIBUYKCHUHT

10.ITepenaua ummysbca Ipu B3aUMOICHCTBUH TEI

11.IIpeoOpa3oBanust SHEPTHH MTPU B3aUMOJICHCTBUU TET

12.CoxpaHeHue UMITyJIbCca pU HEYIPYTOM B3aUMOAECHCTBUU

13.CoxpaHeHue uMItysabca npu abCoJIFOTHO YIPYTOM B3aMMOJEHCTBUM

14.HabmroieHre peakTHBHOTO JBHKCHUS

15. CoxpaHeHHE MEXaHUYECKOM 3HEpPTruu npu CBOOOHOM MaJIEHUU

16. CoxpaHeHHEe MEXaHUYECKOI SHEPTHH MPU ABWKEHHUH TeJla MO ICHCTBHEM NPYKIHBI

Jlabopamopusie pabomot u onvimul

1. KoncrpyupoBaHue TpakTa Ul pa3rOHa W AaJbHEUIIEr0 PaBHOMEPHOTO JIBUKECHUS IIapUKa
VT TEJIeKKHU

2. OmnpezneneHne CpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WM JBM)KEHUS IIapHUKa 110 HAKIOHHOM
IJI0CKOCTH

3. Ompenenenue yCKOpEHHs TeJa IIPU PaBHOYCKOPEHHOM JBM)KEHUH 0 HAKIIOHHOH IJIOCKOCTH

4. WccnemoBaHue 3aBUCHMOCTH MyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJbHOM CKOPOCTH

5. IIpoBepka rUNIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUH 0€3 Ha4aJlbHOW CKOPOCTH ITyTH
OTHOCSITCSI KaK PSIJT HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MIPOMEKYTKH BPEMEHH OTMHAKOBBI

6. VccnenoBaHne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHUS OT CHITBI HOPMAJILHOTO JIABICHUS

7. Omnpenenenne Ko3PPUIMEHTA TPECHUS CKOJTBKECHHS

8. Ompenenenne KECTKOCTH MPYKUHBI

9. Onpenenenue paboOThI CUJIBI TPEHUS NP PABHOMEPHOM JBIKEHHUH Teja MO TOPU30HTAIBHON
MMOBEPXHOCTHU

10.Ompenenenne pabOTHl CHUJIIBI  YIIPYTOCTH TP TOJABEME Tpy3a C MCIOJb30BAaHUEM
HEMOABUYKHOTO U MOJIBYKHOTO OJIOKOB

11.M3y4yeHue 3ak0HA COXPAHECHHS SHEPTUU
Pasznen 9. Mexaunuyeckue K01€0aHUA M BOJTHBI

Konebarenbnoe nBmxkenue. (OCHOBHBIE XapaKTEPUCTUKH KoJieOaHM: TMepuoj, dYacToTa,
amruiutyna. Marematuyeckuii W OPYKUHHBIM  MasTHUKUA. [IpeBpaieHue sSHeprud mpu
KoJjeOaTeNbHOM JBMKEHHH. 3aTyxawmue kojebanusa. BoinyxaeHHole kojeOanus. Pe3onanc.
Mexannyeckue BOJHbI. CBOHCTBA MeXaHWYeCKUX BOJIH. [Ipo NONbHBIE M TMOMNEpEYHbIE BOJIHBI.
JlivHa BOJHBI M CKOPOCTb €€ pacnpocTpaHeHus. MexaHWYecKHe BOJIHBI B TBEPIOM Telle,
ceiicmuueckue BoHbI (MC).

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IHPpa3Byk U yiabTpa3ByK.

Hemoncmpayuu

1. Habmrogenue konebaHuid Tel MO/ IEHCTBUEM CHIIBI TSHKECTU U CHIIBI YIIPYTOCTH

2. Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE

3. Habmronenue BBIHYKJICHHBIX KOJIEOaHUN U pe3oHaHCca

4. PacripocTpaHeHue MPOJOJIBHBIX U MOTIEPEYHBIX BOIH (HA MOJEIH)

5. Habnronenue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKycTUuecKkuil pe3oHaHC

Jlabopamopusvie padomovt u onvimul

1. Onpenenenue 4acTOTHI U MEpHOJIa KOJIEOaHU MAaTEMAaTUYECKOTO MasiTHUKA

2. Onpenenenre 4acTOThl U Miepro/ia KoieOaHuil IPYKUHHOTO MasiTHUKA

3. UccnenmoBanue 3aBUCMMOCTH TepHOJa KOJIeOaHMiA MOABEIICEHHOTO K HUTH T'py3a OT JIJIMHBI
HUTHU

4. UccnenoBaHue 3aBUCUMOCTH TIEpUOIa KOJIeOaHUH MPYKUHHOTO MasATHHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TMepHOa KoJeOaHu Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a



6. OmbITB, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TMEPHOAA KOJICOAHHW TPYKWUHHOTO MAsTHHKA OT
MacCChI TPy3a U KECTKOCTU MPYKUHBI

7. I3mepenue yCcKOpeHus: CBOOOTHOTO TMaICHHS
Pazgen 10. DyiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DNEKTPOMarHUTHOE 10Jie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
[Ikana 371€KTpOMarHUTHHIX BOJIH. VIC M0Ib30BaHUE IEKTPOMArHUTHBIX BOJIH AJIl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupojaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CpolicTBa 31€KTPOMArHUTHBIX BOJIH

2. BoytHOBBIE CBOICTBA CBETa

Jlabopamopusie pabomot u onvimul

1 3yueHue cBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOUIIBHOIO TenedoHa
Pa3nes 11. CBeToBbIe siBJICHUS

JlyueBast Mmozaens cera. Mcrounuku ceta. [IpsMonuneiiHoe pacipocTpaHeHre cBeTa. 3aTMEHMUS
Comnna u Jlyasl. Otpaxenue cBeta. [lnockoe 3epkaio. 3aKOH OTpaKEHHS CBETA.

[Ipenomnenue ceera. 3akoH mpelomiieHHs cBeTa. [lodHOe BHYTpeHHee OTpa)K€HHE CBeETa.
Hcnonb30BaHNe NOTHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xonx nmyuedt B nauH3e. OnTudeckas cucrema ¢oToarmapara, MUKPOCKONA U TeJecKoma
(MC). I'ma3 xak onTudeckas cucreMa. bim3opykocTh U 1aTbHO30PKOCTb.

Pasznoxxenue Oenoro ceera B crnektp. OnbiTel HbtoToHa. CrokeHue CHEKTpajbHBIX IBETOB.
Jucnepcus cera.

Hemoncmpayuu
[IpssMonMHENHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUit B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenominenue cBera.

OnTHYeCcKU CBETOBOI.

Xon ydeild B COOMpArOIIei JIMH3E.

XoJ1 ny4yer B pacCerBarOIIEH JIMH3E.

[TonydyeHune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunnumn aeicTBus Goroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10.Mopnens riasza.

11. PaznoxeHue Oeoro cBeTa B CIIEKT).

12.Tlony4yenue 6eoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.

Jlabopamopnwie pabomot u onvimaul

1. UccnenoBanue 3aBUCUMOCTH YTjla OTPasK€HUs CBETOBOIO Jy4a OT YIJia Ma/ieHusl.

2. N3ydeHue xapakTepUCTUK H300pakeHuUs IPEeMETa B IIJIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO JIy4ya OT yIJia MaJeHus Ha TPaHULIe
«BO31yX—CTEKIIO».

4. [MonydeHnue n300pakeHH ¢ TOMOIIbIO COOUPAIOIIEH JTUH3BI

5. Onpenenenue (HOKYCHOTO PacCTOSIHUS M ONTHYECKON CHIIBI CO OMPAIOIIEH JIMH3bI.

6. ONBITHI MO PA3NI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUSATHIO [[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 [IBETOBLIC (PHIIBTPHI.
Paszgen 12. KBanroBble siBJIeHUA

OmnwiTel Pesepdopna u mmanerapHas Mojaenb aroma. Mogens atoma bopa. HMcmyckanue u
MoTrJIoNIeHNe cBeTa aToMoM. KBaHThL. JIMHEYaTble CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta u rammamsnydenus. CTpoeHne atomMHOro sjapa. HykmonHas
MOJEJIb aTOMHOTO sipa. M30Tons!.

PannoaktuBHeie npeBpanienus. [leproa nomypacnana aTOMHBIX g1€p.

SnepHble peaknuu. 3aKOHBI COXPAHEHMs 3apsilOBOTO M MAacCOBOTO 4YHUCET. ODHEPrUsl CBA3U
aTOMHBIX sifiep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a u neneHus saep. McTouHuku sHEpruu
Comnna u 38¢31 (MC).

Snepuas sHepretuka. J{ecTBUS paAlOaKTUBHBIX U3JIyuYeHHH Ha kuBble opranu3msl (MC).

Jemoncmpayuu
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1. Ciextpsl U3I1y4yeHHs U MOTJIOLIEHUS.

2. CexTpsl pa3InYHbIX Ta30B.

3. Criektp BOIOpOA.

4. HabGnronenue TpekoB B kamepe Bunbcona.

5. PaboTa cueTurka HOHU3UPYIOIIUX U3ITYICHUH.

6. Peructparus nu3nmydeHus: IpupOAHbIX MHHEPAJIOB U MIPOIYKTOB.

Jlabopamopusie padomot u onvimul

1. HaGmoieHre CIUTOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3ITY4CHUSI.

2. HccrnepmoBanume TPEKOB: HW3MEPEHHWE OHHEPIUM YACTUIBI IO TOPMO3HOMY TyTH (IO
dororpadusim).

3. U3mepenue paquoakTuBHOTO (hoHA.
IloBTOpHTENHLHO-00001IAKOIINI MOLYJIb

[ToBTOpHUTENBHO-0000MIAIONTMI MOIYJIb MPEIHA3HAUEH ISl CUCTEMaTU3allMk U 000OIIeHUs
MIPEIMETHOTO COJICPIKAHUS U OTBITA ACATEIBHOCTH, TPUOOPETEHHOTO MPH M3YYEHHH BCETO Kypca
¢bu3nky, a TakkKe JUIS NOAroToBKM K OCHOBHOMY TOCYapCTBEHHOMY JK 3aMEHY Mo (hM3HKe s
oOyuaroniuxcs, BbIOpaBUINX ITOT YUEOHBIN MpPEaMET.

[Tpu M3y4eHnn TAaHHOTO MOJYJISI PEATH3YIOTCS M CHCTEMATU3UPYIOTCS BUIBI JIEITEILHOCTH, HA
OCHOBE KOTOPBIX O0OECTIEYMBACTCS JIOCTH)KCHHE TPEJAMETHBIX M METaNpPeIMETHBIX IUIAHUPYEMBIX
pe3yiabpTaToB O0y4YeHHUs, (OPMHUPYETCS] €CTECTBEHHO-HAydHass TPaMOTHOCTh: OCBOCHHE HAaYUHBIX
METOJIOB HCCIICZIOBAaHUS SIBICHWA TPHUPOJBl M TEXHUKH, OBJIAJIEHUE YMEHUSMH OOBICHATH
bu3nveckne SBICHUS, TPUMEHSISI TIOTydeHHbIE 3HAHHSI, PEIIaTh 3a/1a4d, B TOM YHCJIe KaueCTBEHHBIC
Y DKCTIEPIMEHTAIBHBIE.

[TpuHIIMTIHATTEHO EATENFHOCTHBIN XapakTep JaHHOTO pasfelia pealu3yeTcs 3a CYET TOTO, YTO
yUalrecs BHITOJHSIOT 3a/IaHMsI, B KOTOPBIX UM IIPEIaraercs:

eHAa OCHOBE TOJYYEHHBIX 3HAHWH pPACMoO3HABaThb W HAYYHO OOBSICHATH (PU3MUECKUE SIBJICHUS B
OKpY’Karolel MpUpo/I€ U MOBCEAHEBHOM KU3HH;
¢ IICTI0JIb30BaTh HAyYHbIE METO/Ibl HCCIEOBAHNS (PU3UUECKUX SBJICHHUM, B TOM 4HCI€ AJIS IPOBEPKU
TUIIOTE3 U MOJY4YEHUS TEOPETUYECKUX BBIBOJIOB;
¢ OOBSICHATh HAy4yHbIE OCHOBBI HambOoyiee BaXHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHH,
Hanpumep, NPaKTHYECKOTO MCMOIb30BAHUS Pa3IMYHbIX UCTOYHUKOB 3HEPTUM HAa OCHOBE 3aKOHA
IIPEBPAILEHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPTIHH.
Kaxas 13 TeM JaHHOIO pasjiesia BKIIUYAeT SKCIEPUMEHTAIbHOE UCCIIE0OBaHUEe 0000IIA0IEero
xapakTepa. Pa3nen 3aBepiuaercs NpoBeAEHUEM IUATHOCTHUECKOM M OLEHOYHOM paloThl 3a Kypc
OCHOBHOMH IIKOJIBL.
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HJAHUPYEMBIE PE bTATBI OCBOEHUWA YYEBHOI'O IIPEJIMETA «®U3INKA»

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocinTanmne:
e IPOSIBJICHHE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3nUYecKoil HayKH;
e [ICHHOCTHOE OTHOIICHHE K JJOCTHXKEHUSM POCCHICKUX YUCHBIX (DU3HKOB.
I'pasicoanckoe u Oyxo6HoO-HpascmeeHHoe 6ocnumanue:

¢ TOTOBHOCTB K aKTHBHOMY y4YacCTHIO B 00CYXIEHUH OOIIECTBEHHO-3HAYUMBIX M ITHUECKHX MPOOIEM,
CBSI3aHHBIX C IIPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

e 0CO3HAHUE Ba)KHOCTH MOPAJIbHO-ITUUECKUX IIPUHIUIIOB B JESITEILHOCTH YYEHOTO.

Icmemuueckoe socnumanue:

¢ BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOIO NMOCTPOEHMUSI, CTPOrOCTH,

TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo noznanua:.

¢ OCO3HAHME ILIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTA MO3HAHWUSI MHpa, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAXKHEUIIEH COCTABISAIOIIEH KYIbTYpHI;

e pa3BUTHE HAyYHO JII0003HATENLHOCTH, HHTEpPECA K UCCIIE0BATENIbCKON 1E€ATEIbHOCTH.
Dopmuposanue Kyabmypolt 300p06bs U IMOUUOHATLHO20 D1A2ONOYUUA:

e OCO3HAHME IIEHHOCTH 0e30macHOro oOpa3a KM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BAYKHOCTH TpaBuil 0€30MacHOTO TOBEAEHHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JIEKTPUUYECKUM H
TEIJIOBBIM 000pYIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

e c(hOPMUPOBAHHOCTHh HaBBIKA peieKCHH, MPU3HAHKE CBOETO MpaBa Ha OMUOKY U TaKOTO e TpaBa
y IpYroro 4eyioBeKa.

Tpyooeoe éocnumanue:

¢ AKTUBHOE YYaCTHE B PEIICHWU NPAaKTHYECKUX 3anad (B paMKaX CeMbH, LIKOJbI, ropoja, Kpas)
TEXHOJIOTUYECKOW M COLIMAJbHOM HAMpaBJICHHOCTH, TPeOYyIOIIUX B TOM 4HUCIEe U (PU3HUECKUX
3HAHWM;

e IHTEpEC K NMPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil, CBSI3aHHBIX C (PU3UKOIL.

JKonozuueckoe gocnumanue:

e OpUEHTAIIMSI Ha IMPUMEHEHUEe (U3NYECKUX 3HAHUM JUIs pelleHUs 3ajad B 00JacTH OKpYyKaromen
cpenbl, IJIAHUPOBAHMUS MOCTYNKOB M OLIEHKM MX BO3MOJKHBIX MOCIEACTBUM JUISl OKpYXKarolen
Cpelbl;

e OCO3HAHHUE IJI00ALHOTO XapakTepa IKOJIOTMYECKUX MPOoOJIeM U MyTeil UX pelieHusl.

Aoanmayusa od0yuarouiezoca K UsMEHAIOUWUMCA YCI08UAM COUUAbHOU U RPUPOOHOUL CPedbl:

¢ IOTPEOHOCTH BO B3aMMO/ICHCTBUM MPU BBIMOIHEHUU UCCIIEOBAHUM U IMIPOEKTOB (U3UUYECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTUX;

e [IOBBILLICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO IE€ATEIbHOCTD;

¢ IOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4Hcle (GopMmynupoBaTh HAEH, MOHSITHS,
TUIOTE3bl 0 (PU3NYECKHX OOBEKTaX U SIBIICHUSX;

e 0CO3HaHUE J1e(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e IUIAHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

e CTpEMJICHHE aHAIIM3UPOBATh M BBISIBISITH B3AaUMOCBSI3U MPUPOBI, OOIIECTBA U SKOHOMUKHU, B TOM
qHCIIe ¢ UCTIOJIb30BaHNEeM (PU3NYECKUX 3HAHUM;

e OLIEHKA CBOUX JCWCTBUH C y4eTOM BIIMSHHUS HAa OKPYXAIOUIYIO CpPeay, BO3ZMOXKHBIX TIJI00AIbHBIX
HOCJIEeACTBUI.

METANIPEJIMETHBIE PE3YJIbTATDI
YHuBepcaabHble IO3HABATEIbHbIE 1eHCTBUA
Bba3zoevie nozuueckue oeiicmeus:
e BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKH OOBEKTOB (SIBICHUN);
e yCTAHABJIMBATh CYIIECTBEHHBIH TMpPHU3HAK KiIacCUPUKAIMK, OCHOBaHHUS [UIsi OOOOUIEHUS U
CpaBHEHUS;
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¢ BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B paccMaTpuBaeMbIX (akTax, HNaHHBIX U
HAOTIOICHUSAX, OTHOCALINXCS K (PU3HUE CKUM SBJICHUSM;

e BBISIBIISIT TIPUYMHHO-CIICJCTBEHHBIC CBSI3M MpPU H3YyYCHUH (DU3UYECKHUX SIBICHUN M TPOLIECCOB;
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM JIEAYKTUBHBIX U HHIIYKTHUBHBIX YMO3AKIIOUCHUHN, BBIIBUTATh
THIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEINYHH;

e CAMOCTOSITENIFHO BBIOMpaTh Ccrocod pemeHus ydeOHOW (usnyeckord 3amaum  (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BBl 00p Hanboiee MOAXOJAIIErO C yIETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoevie uccneoosamenvckue oeiicmeusn:

¢ IICII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN MHCTPYMEHT I03HAHUS,

¢ IPOBOJIUTH II0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (PU3NUECKUM
HKCTIIEPUMEHT, HEOOJIBIIIOE HCCIIEJOBaHUE (PU3HMUECKOTO SIBIICHHUS;

e OLICHUBATh HA IPUMEHUMOCTD U JOCTOBEPHOCTH HH(POPMALIUIO, TIOTYUYECHHYIO B XOJI€ HCCIICIOBAHMUS
WA SKCTIEPUMEHTA;

® CAMOCTOSITEIFHO  (OPMYIUPOBATH OOOOIIEHHS ¥ BBIBOJABI IO pPE3yJIbTaTaM MPOBEICHHOTO
HaOJII0/ICHUS, OTIbITA, UCCIIEIOBAHMS;

¢ IPOrHO3MPOBATh BO3MOXKHOE JajbHeHIee pa3sBUTHE (PU3NUECKUX MPOLIECCOB, a TAKXKE BbIJIBUTaTh
MIPEIOJI0KEeHNsT 00 MX Pa3BUTHH B HOBBIX YCIIOBHAX U KOHTEKCTaX.

Paboma c ungpopmayuei:

e IPUMEHSTH PA3IMYHBIE METOJIbI, ”HCTPYMEHTHI ¥ 3aIIPOCHI IPU TIOUCKE U 0TOOpe MH(OPMAIIH HITH
JAHHBIX C YUYETOM MPEII0KEHHON yueOHOM pu3ndeckoii 3a1auu;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BHIOB U
dhopm mpencTaBIeHNUS;

¢ CAMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMaNbHYIO  GOpMy  NpeICTaBieHHUs  HHOpPMaLUU U
WJLTIOCTPUPOBATH peliacMble 3a/1aui He CIIO)KHBIMU CXEMaMH, TUarpaMMaMu, WHOU TpaduKor u
UX KOMOWHAIUSAMU.

YHuBepcaibHble KOMMYHUKATUBHbIE 1eHCTBUSA
Obwenue:

¢ B X0JI¢ 00CYXKJIeHUsI Y4eOHOTO MaTepuala, pe3yabTaToB Ja00paTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOINPOCHI TIO CYIIECTBY OOCYKJaeMOM TeMbl U BBICKA3bIBATHb MJIEW, HAICJICHHbIE Ha pEIICHHE
3a/1a4y ¥ ToJIep KaHue OJ1aroKenaTeTbHOCTH OOIICHHUS;

¢ COTOCTABJIATh CBOM CYXICHHUS C CYXKJICHUSMHU JAPYrUX YYaCTHHKOB Juanora, oOHapyKHUBaTh
pasnuude M CXOJICTBO TO3MIIMI; BBIPAXATh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX
TEeKCTax; NyOIMYHO MPEICTaBIATh PE3yIbTaThl  BHIMOJHEHHOTO  (PU3UYECKOTO  OIbITa
(aKcriepuMeHTa, UCCieI0BaHus, IIPOCKTA).

Coemecmnasn deamenvHocms (COmpyoOHU4eCcmeo):

¢ IOHMMATh U HCIOJIH30BATh MPEUMYILECTBA KOMAaHAHON M MHIUBUAYAIbHON pabOThl MPHU pEIICHUN
KOHKpETHOM (hr3nueckoit mpoodaemsi;

e IPUHUMAThH 1I€TTH COBMECTHOM JESATENbHOCTH, OPraHW30BbIBATh NEHCTBHS MO €€ JOCTH)KCHUIO:
pacmpenensiTh poJid, OOCYXAaTh MPOIECCHl U Pe3ylbTaThl COBMECTHON paloThl; 0000ImIaTh
MHEHUS HECKOJIbKHX JTFO/ICH;

e BBITIOJHATH CBOIO YacCTh pa0OTHI, JOCTUTas KaYeCTBEHHOTO Pe3yJbTara M0 CBOEMY HAIPaBIICHUIO U
KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU YWICHAMU KOMaH/IbI;

e OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMUH MNPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

YHuBepcaibHbIe peryJsTHBHbIE 1eliCTBUA
Camoopzanusayus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSIX, TPEOYIOIIUX ISl perieHus: (pu3nueckux
3HAHUM;

¢ OPUEHTHPOBATHCS B PA3NIUYHBIX TOJIXOJaX MPUHATUS pEIICHUH (MHANBUAYaTbHOE, MPUHATHE
pElIeHUs B TPYIINE, TPUHITHE PEIICHUH TPYIIIOi);

e CAMOCTOSITEJIFHO COCTAaBJIATh AJITOPUTM pelIeHus] (PU3MUECKON 3aJauu M IJIaHa UCCIIEIOBaHUS C
y4eTOM  HMMEIOIIUXCS  pPecypcoB M COOCTBEHHBIX  BO3MOXHOCTEW,  apryMEeHTHpPOBATh
npeiaraeMble BApUAHTHI PEIeHUi;
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e JIeJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
Camoxonmpons (pehrexcus):

e IaBaTh AJICKBATHYIO OLIEHKY CUTYaIlMH U MIPeUIarath MiaH e¢ H3MEHEHUS;

¢ OOBSICHATh MPHUYUHBI JOCTH)KEHUS (HEJOCTMXKEHUS) PE3yJAbTaTOB JESATENBbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (DU3HYECKOTO
UCCIICIOBAaHUSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIHCTB, W3MEHUBIIMXCA CHTYaIlHi,
YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

e OLICHUBATH COOTBETCTBHUE PE3YJIbTATA ST M YCIOBHSIM.
Imoyuonanvhvlit unmeN1eKm:

e CTaBUTh Ce0s Ha MECTO JPYroro 4YeloBeKa B XOJ€ CIOpa WIM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.
Ilpunamue ceoa u opyzux:

e IPM3HABATh CBOC IMPABO HA OMIMOKY NMpH pemeHnH (U3NYECKUX 3a/a4 WIH B YTBEPKACHUSIX Ha
HAyYHBIE TEMBI U TaKOE JKe TPaBO JPYroro.

NPEIMETHBIE PE3YJIbTATBI
7 kjaacce

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTpaxaThb CGHOPMUPOBAHHOCTH Y
oOyuarouuxcs yMeHHi:

o MICITIOJIb30BAThH ITOHSTHUA: (1)I/I?>I/ILIGCKI/Ie U XUMHWYCCKUEC SIBJICHUA, Ha6J'II-OI[eHI/Ie, OKCIICPUMECHT, MOACIIb,
THUIIOTE3a, SANHUIIBI Q)HSquCKHX BCJIIMYMH, aTOM, MOJICKYJI4, arp€raTHbIC COCTOAHUA BCIICCTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXaHMUECKOE JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHS, PABHOACUCTBYIOMIAs CUII, Aeopmarius (yrpyras, IiacTHIecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e paznuuath siByieHus (Auddy3us; TErIoBoe ABIKEHUE YaCTHIl BEIISCTBA; pABHOMEPHOE JBIKEHUE,
HEpaBHOMEpHOE JBIDKEHHE, WHEPLHUsS; B3aMMOJICHCTBHE TE, paBHOBECHE TBEPABIX TEI C
3aKpETUICHHOW OChIO BpAIlleHHST; Tiepeiada JaBICHUS TBEPABIMH TEJIAMH, KUIKOCTSIMHA M Ta3aMHU;
atMocepHOe JaBliCHHWE, IUIaBaHWE TeJ; MPEBPAIICHUS MEXaHWYECKOW HHEPTHh) 10
ONHMCAHUIO WX XapPaKTePHBIX CBOWCTB M HAa OCHOBE OINBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
¢bu3nveckoe sIBICHNUE,

e PaCIiO3HABATh MPOSBICHHE HM3YyYCHHBIX (DU3MYECKUX SIBICHHH B OKPYXAlOIIEM MHpPE, B TOM
guciae (pU3MYecKHe SIBJICHUS B INPHPOJE: MPUMEPHI JBMKCHUS C PA3IUYHBIMUA CKOPOCTSIMH B
KUBOW W HEXKHBOW NpPUPOJAE; ACUCTBUE CUJIBI TPEHUS B TPUPOJE M TEXHUKE, BIHSHHE
aTMOC(EpHOTO JaBJICHHUS Ha KMBOW OpraHM3M; IUIAaBaHUE PHIO; pbIUard B TeJe YeJOBEKa; MPH
3TOM  TEPEeBOJUTh TPAKTUYECKYH 3ahadyy B  Y4eOHYI, BBICIATH  CYIICCTBEHHBIC
CBOMCTBA/TIPU3HAKN (DU3UUCCKUX SBIICHHIA;

e OIMCHIBATH U3YUYCHHBIC CBOWCTBA TEJ M (PM3UYCCKUE SBJICHUS, UCIOJB3YS (U3NUYCCKUEC BEITHMUMHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YIIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPSHHMs, JaBJICHHE (TBEPAOTO Tela, )KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHWuYeckas padoTa, MOUIHOCTb, IUICYO CHJIbI, MOMEHT CHJIbI,
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBHUS MEXaHW3MOB, KMHETHYEeCKas W TMOTEHIMAaJIbHAas JHEPrus);
MpU ONMHCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOJIb3YeMbIX BEIUYHH, HX
0003HaYEeHHS] U €TUHUIIB (PU3MUECKUX BEIUYUH, HAXOJIUTh (OPMYIbI, CBS3BIBAIOIINE TAHHYIO
(bu3MYECKYI0 BEIMYMHY C APYTMMHU BEIHMYMHAMHU, CTPOUTH TpapUKu H3yYEHHBIX 3aBUCHMOCTEH
(U3MYECKUX BEIUYMH;

e XapaKTepHU30BaTh CBOICTBA Tel, (pU3NUECKHEe SIBJICHUS U MPOLIECCHI, UCTIONb3Ys MPABUIIA CIOKEHHS
cun (BHOJNb OAHOW mpsimMoii), 3akoH ['yka, 3axoH Ilackams, 3akoH Apxumena, MpaBUIO
paBHOBecHSs pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKOU
SHEPruM; TpU OTOM JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBaTh €ro
MaTeMaTH4eCKOe BhIPaKCHHE;
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¢ OOBSICHATh (hU3MUYECKHE SBJICHUS, MPOIECCHl M CBOWCTBA TeN, B TOM YHUCIE U B KOHTEKCTE
CUTYallMil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUNHHO-CIEACTBEHHbBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JIOTMYeCKHX HIaroB ¢ OmMopoil Ha 1—2 W3y4eHHBIX CBOWCTBa
(bu3nUecKuX SBICHUH, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;—pEeIIaTh PAaCYCTHBIC 3a/1a4u B
1—2 neiictBusA, UCTIONB3ysl 3aKOHBI M (OPMYJBI, CBSA3BIBAIOIIME (U3NUYECKUE BEIWYMHBI: HA
OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3allMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3HUYECKHE
BEIMYUHBI B (QOPMYJBI U MPOBOAMUTH PACUYETHI, HAXOJUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE
JUIS pEILIeHUs 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTD [TOTYY€HHON (PU3NYECKOMN BETMUYNHBI;

e PaCIiO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PpEIIUTh IMPH MOMOIIN (PU3HMUECKUX METOJ/IOB; B
ONMCAHUU MCCJIENIOBAaHUS BBIACIATH IPOBEPSEMOE MPEANOJIOKEeHUE (TUIIOTE3y), pa3iuyaTh U
MHTEPIPETUPOBATh MOJIyYEHHBIH pe3yJIbTaT, HAXOAUTh OLUIMOKHM B XOJE OIbITA, JIENaTh BBIBOJbI
[0 €ro pe3ylbTaTaM;—IIPOBOJUTh ONbBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK
¢u3nveckux CBOWCTB Tel: (OpMYIHpPOBATh TPOBEPSEMBIE TMpe] MOJIOKEHHsS, COOUpaTh
YCTAaHOBKY W3 NPEUIOKEHHOTO O0O0pYAOBAaHMS, 3alHMCBIBATH XOJI OMNbITa U (HOPMYIUPOBAThH
BBIBOJIbI;

e BBITIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tejla, 00beMa, CUIIbl U TEMIIEPaTyphl
C HUCIOJB30BAaHUEM AHAJIOTOBBIX M IU(POBBIX MPHOOPOB; 3alMUChIBATh MOKa3aHUS MPUOOPOB C
Y4€TOM 3aJJaHHON aOCOIFOTHON MOTPEUIHOCTH U3MEPEHMI;

¢ IPOBOJUTH  HCCJIEIOBAaHUE 3aBUCUMOCTHM OJHOM (u3MUecKOW BeIMUMHBI OT JPYrod cC
WCIOJIb30BAHNEM MPSMBIX MU3MEPEHUN (3aBUCHUMOCTH IMYyTH PaBHOMEPHO JBIKYLIErocs Teja OT
BpEMEHHU JBW)KEHHUS TeJa; CHWJIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KauecTBa 00paboTKu
MOBEPXHOCTEN TeNl M HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIONIAAN COMPUKOCHOBEHMS TEJI; CHIIbI
YOPYrOCTH OT YJUIMHEHUsI MPYKUHBI; BBITAJKUBAIOLIEH CHIIbI OT 00bEMa MOTPY:KEHHON 4YacTu
Tela M OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Teia, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXEHO TEJO; YCIOBHM TUIABaHUS TEJ, YCIOBHI pPaBHOBECHUS phluara M OJIOKOB);
y4acTBOBaTh B IUIAHMPOBAHMM Y4EOHOIO HCCIEIOBaHMs, COOUMPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHHUs, Cleqys NpeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3YyNbTaThl IOJTy4YE€HHOU
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJE MPEUIOKEHHBIX TAOIHUI U IpaMKOB, 1€JaTh BHIBOIbI
IO pe3yJIbTaTaM UCCIICOBaHMS;

¢ [IPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTU H
TBEPAOrO TeEla; CUIa TPEHUA CKOJBXCHMS;, JABJICHUE BO3/yXa; BBITAJKUBAIONIAS CHIIA,
JEUCTBYIOLIAsl HA MOTPY)KEHHOE B KMJKOCTb T€J0; KOAPPHUIHMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX
MEXaHU3MOB), cjelysd INpeUI0OKEHHOM HHCTPYKLMHU: IPU BBIIOJIHEHUH H3MEPEHUil coOupathb
OKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE MCKOMOU BEJIMYMHBI,

e COOJIIOAATh MPaBUIIa TEXHUKHM O€30M1aCHOCTH IPH paboTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

e YKa3bIBaThb NPUHLUIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIINECS CO CyAbl, OapoMeTp, pblyar, MOABUKHBIN M HENOJBUKHBINA OJIOK,
HAKJIOHHAsI IJIOCKOCTB;

e XapaKTEepPU30BaTh HPUHLMIbBI JACHCTBUS H3Y4EHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWUCTB C
omopoil Ha uX omnucaHus (B TOM YHClIE: HOJIIMIHHUKH, YCTPOHCTBO BOJOIPOBOAA,
THJIPABIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp), HCHONIb3Ys
3HaHUS O CBOMCTBax (U3MUECKUX SBICHMM U HeoOXoauMmble (U3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

e IPUBOJUTH TMpPUMEPbl / HAXOAUTh WH(OPMAIMIO O MPHUMEpax MPAKTUUECKOTO HCIOIb30BAHUS
(¢u3nUecKuX 3HaHUH B MOBCETHEBHON XKHU3HH JUIs oOecrieueHus: 6e30MacHOCTH TP 0OpalleHUH C
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, COXpPAHEHHUS 3/I0pOBbsi U COOJIIOJEHHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

¢ OCYLIECTBIIATh OTOOP MCTOYHHMKOB MH(OpManuu B ceTd VMHTEpHET B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHMM M IIyTE€M CpPaBHEHHS pa3IMYHBIX
MCTOYHHUKOB BBLJIENATH MH(OPMAIMIO, KOTOpas SBJISETCS MPOTHBOPEYMBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ IICTIOJIb30BaTh NPU  BBHIMOJHEHUM Y4eOHBIX 33JaHUN  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
($U3MYECKOTo coJlepKaHMs, CIIPAaBOUYHbIE MaTepUallbl, pecypchl cetu VHTepHeT; BiajeTh

15



npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHUs WHPOPMALMU W3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIyIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCHbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHUKOB
uHbopManuu PU3NIECKOro COACPKAHUSA, B TOM YMCIIE MyOJIMYHO JieNaTh KpaTKHe COOOLICHHUs O
pe3yibTatax MPOEKTOB WM YYEOHBIX HCCIEIOBaHMA; MPHU 3TOM T'PAMOTHO HCIIOJIB30BATh
W3yUYEHHBIN MOHATHUHBIN anmapar Kypca (U3uKd, COPOBOXKAATH BRICTYIUICHUE MTPE3CHTALIUCH;

e IPU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpencisaTh 00A3aHHOCTU B IpYIIIE B
COOTBETCTBUU C TIOCTaBJICHHBIMU 3aJadyaMi, CIEIUTh 32 BBINOJIHEHUEM IIJJaHa JEHCTBUH,
aJIeKBaTHO OLIGHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIPYIIbI; BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMO/ICHICTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.

8 kiacce

¢ IICTIOJIb30BaTh IMOHSATHSA: Macca M pa3sMepbl MOJEKYI, TEIJIOBOE IBH)KEHHUE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAJUIMUECKHME U aMop(Hble Teja, HACBIILEHHBIM U
HEHACBILEHHBIH Tap, BIAKHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBOU
JIBUTATENb; JJIEMEHTApPHBIA JJEKTPUYECKUH 3apsl, JJIEKTPUYECKOE TM0J€, MPOBOJHUKUA U
TMBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

e pa3nMuaTh SBJIECHUS (TEIUIOBOE paclIUpeHue/cxaTHe, TeIUlonepesada, TEIJI0BOE paBHOBECHUE,
CMauMBaHMe, KalWUIAPHbIE SIBJICHUSA, HCIapeHHe, KOHACHCAllWs, MJIaBJIeHHe, KPUCTAJLIU3aIMs
(oTBepAeBaHME), KWIIEHUE, Temonepeaaya (TEIIONPOBOJIHOCTb, KOHBEKIHS, H3IIydeHHUE);
ANIEKTpU3ALMA TeJl, B3aUMOJCHCTBUE 3apsAoB, IEMCTBHUS AIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEWCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHas MHAYKIUS) 10 ONHCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

e PaCIlO3HABATh MPOSBICHUE HM3YYEHHBIX (DU3MYECKUX SBJICHUM B OKpYXaloIlleM MHUpE, B TOM
qucie (GUu3nYecKue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KalMJUIAPHBIE SBJICHUS B
IPUPOJE, KPUCTAIUIBI B Ipupoae, usinydeHue ConHLa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHue POChI, TYMaHa, UHEsI, CHETa; 3JIEKTPUUECKUE SBJICHUS B aTMOC(epe, IEKTPUIECTBO
AKMBBIX OpPIaHU3MOB; MAarHUTHOE MoJjie 3eMJM, JIpel( IMOII0COB, POJIb MArHUTHOIO MO AJIS
KHU3HU Ha 3eMJle, NOJISIPHOE CUSTHHE; IIPU ATOM IEPEBOIUTh MPAKTHUECKYIO 33Jady B Yy4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUM;

e OIIMCBIBATh U3YyYEHHbIE CBOMCTBA TEJI M (PM3UYECKUE SIBICHUS, HCIOJIb3YsS (PU3MUECKUE BEITUUMHbI
(TeMmepatypa, BHYTPEHHSS SHEPIus, KOJUYECTBO TEIUIOTHI, yJeJIbHAs TEIMJIOEMKOCTh BEILECTBA,
ylenbHas TeIIoTa IUIaBICHMs, YHAeNbHas TeIuloTa NapooOpa3oBaHMs, YAeNbHas TeEIUIoTa
CropaHusi TOIUIMBA, KO3()(UIMEHT IO0JIE3HOTO JCHCTBUSA TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAsS
BJIQKHOCTb BO3/yXa, OJJEKTPUYECKHH 3apsja, cuila TOKa, JJIEKTPUUYECKOE HalpshKEHUe,
COINPOTHUBIIEHUE IPOBOJIHUKA, YJEJIbHOE CONPOTHBIIEHUE BELIECTBA, paboTa M MOILHOCTh
9JIEKTPUYECKOI'O0  TOKAa); IpPH ONMCAHUU TNPABWIBHO TPAKTOBAaTh (U3UYECKUNH  CMBICIH
UCIOJb3yEeMbIX BEJIMYMH, 0003HAYEHUS M €JUHULBI (PU3MUYECKUX BEJIMYMH, HAXOJUTH (HOpMYyIbI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYrUMH BEIMYMHAMHU, CTPOUTH I'paduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

e XapaKTepHU30BaTh CBONCTBA TeJ, (U3NYECKUE SIBJIEHUS U TPOLECCHI, HCIOJb3Ysl OCHOBHBIE
IIOJIO’KEHHSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUHM CTPOCHMSI BELECTBA, MPUHIUI CYIIEPIIO3ULIUN
noJiel (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUis ydacTKa Liemd,
3akoH JDxoynst - JleHna, 3akOH COXpaHEHMs DSHEPruu; IpHU 3TOM JaBaThb CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOEe BhIPAKEHHE;

¢ OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOWCTBA Ted, B TOM YHUCIE€ U B KOHTEKCTE CUTyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIAATh NPUYMHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue U3 1 - 2 JOTMYecKHUX IIaroB ¢ onopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SABIICHUH, (PU3NYECKUX 3aKOHOB WM 3aKOHOMEpPHOCTEH; pemaTh pacueTHble 33jaud B 2 - 3
JEUCTBUS, MCIIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BEITHMYMHBI: HAa OCHOBE
aHaJIM3a yCIOBHUS 3aJaud 3alMCBIBATh KPATKOE YCIOBME, BBISIBIISITH HEAOCTATOK JaHHBIX JUIS
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peleHus 3a1auu, BbIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JUIS €€ PELICHHUs, POBOAUTH
pacueThl U CPaBHUBATH MOJIyICHHOE 3HAYCHHUE (PU3NUECKOM BETMUMHBI C U3BECTHHIMU JAHHBIMU;

e Pacrio3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTH MPH MOMOIIH (PU3NIECKUX METOJIOB; UCHIOJIB3Ys
ONMCAHUE HCCIIEIOBaHUS, BBIACIATH MPOBEPAEMOE MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTD
MOPsIIKA IPOBEJICHUS UCCIIEA0BAHNUS, AETIaTh BbIBObI;

¢ IIPOBOJUTH ONBITHl MO HAOMIOJCHUIO (PU3MUECKUX SIBICHUNA WM (PU3MUECKUX CBOMCTB Tel
(KanwuIsipHBIE SBJICHUS, 3aBUCUMOCTb JIABJICHMSI BO3AyXa OT €ro oObema, TeMIIepaTyphl;
CKOPOCTH nporecca OCTBIBaHHUsI/HAT PEBAHUS npu U3ITyYeHUH oT 1[BETa
M3ITYYaOIeH/IIOTIIOMAIOMEe MOBEPXHOCTH; CKOPOCTh HWCHApeHHs BOABI OT TEMIIEPAaTyphI
KUJKOCTU U IUIOIIAIU €€ MOBEPXHOCTH; AIEKTPU3aLUs TNl U B3aUMOJEUCTBUE DJIEKTPUUECKUX
3apsA70B; B3aMMOJCHCTBHE TIOCTOSIHHBIX MAarHUTOB, BH3yalM3allMsi MAarHUTHBIX IOJEH
MIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBAa  3JEKTPOJBUraTeiss IOCTOSIHHOIO  TOKa):  (OpMyaupoBaTh
MIpOBEpsiEMbIE TPEATNOIOKEHHUS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpyI0BaHUS;
OTHCHIBATh X0 ONBITA U (OPMYIHPOBATH BHIBOJIBI;

e BBITIOJIHATH NPSAMBIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIBHON BIIAKHOCTHU BO3/yXa, CHJIbI TOKA,
HalpsDKEHUs C KCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIMYUH;
CpPaBHMBATh PE3yJbTaThl U3MEPEHUH C YUE€TOM 33JaHHOI a0COIFOTHOM MOTPEIIHOCTH;

¢ IPOBOJIUTH  HCCJIEIOBAaHUE 3aBUCUMOCTHM OJHOM (U3MUECKOM BEJIMYUHBI OT JPYrod cC
WCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHHS POBOJIHUKA OT €T0 JITHHBI,
IUIOUIAAM TOTIEPEYHOI0 CEYEHHUS M YNENbHOTO COMPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA; CHIIBI
TOKa, MJIYyIIEro uepe3 IMPOBOJHUK, OT HaNpsDKEHUsS Ha MPOBOJHMKE; HCCIIEJOBaHHE
MOCJIEIOBATEIFHOTO M NapauIeIbHOIO COEMHEHUH MPOBOJHUKOB): TUIAHUPOBATH HCCIIEI0BAaHUE,
coOuparh yCTaHOBKY M BBITIOJIHATH U3MEPEHHUs, ClIeys MPeaoKeHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTHM B BUJE TaOmull M TpaduKoB, AeraTb BBIBOJABI 10
pe3yiabTaTaM HCCIeIOBaHus;

¢ [IPOBOJUTH KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BeIMUYUH (yAenbHas TEIUIOEMKOCTh BEIIECTBA,
CONIPOTHUBJIEHUE IPOBOJHUKA, padoTa M MOLIHOCTh 3JIEKTPUUECKOr0 TOKAa): IJIAaHUPOBATh
U3MEpEHNUs, COOMpaTh 3KCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEAYs NPEAJOKEHHON MHCTPYKLUH, U
BBIUUCJIATh 3HAYEHUE BEJTUUNHBI;

e COOJTIO/IATH TIpaBUJIa TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1ab0paTOPHBIM 000PYAOBaHUEM;

e XapaKTepU30BaTh NPUHLMIBI JACHCTBUS H3Y4EHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWUCTB C
ONMOpoi Ha WX ONUCAaHUA (B TOM 4YMCIE: CHUCTeMa OTOIUIEHUS [OMOB, T'MI'POMETp, MapoBas
TypOuHa, aMIIepMETp, BOJBTMETP, CUETUUK AIIEKTPUUECKOH HSHEPIUH, 3JIEKTPOOCBETHTEIbHbIE
pUOOpBI, HarpeBaTelIbHbIC NIEKTPOIPUOOPH! (IPUMEPHI), NIEKTPUUYECKHE MPEAOXPAHUTEINH;
3JIEKTPOMArHuT, NIEKTPOABHUraTelb IOCTOSIHHOTO TOKa), MWCIOJb3ys 3HaHMS O CBOWCTBax
(bu3nyeckux sABJICHUH U HEOOXOIUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

e PaCIIO3HABATh IPOCTbIE TEXHUUYECKUE YCTPOWCTBA M M3MEpHUTEIbHblE MPHOOpPH MO CXeMaM HU
CXEMAaTUYHbIM PHCYHKaM (KUAKOCTHBI TEepMOMETp, TEepMOC, ICUXPOMETp, TUTPOMETP,
JIBUraTellb BHYTPEHHEI0 CTOpaHMsl, JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl 3JIEKTPUUYECKUX
Lernei ¢ MocieJoBaTeNIbHbIM U MapajuleIbHbIM COEAMHEHHEM JIEMEHTOB, pa3jiuyasl YCIOBHbIE
0003HAYEHMSI HIEMEHTOB ICKTPUUECKUX LIEHEeH;

¢ [IPUBOJIUTh IPUMEPBI/HAXOAUTh HH(GOPMALMIO O MpPUMEpax MPAKTHUYECKOTO HCIIOJIb30BaHMS
¢u3nYecKruX 3HaHUH B MOBCEHEBHON XKU3HU /sl o0ecriedeHns: 0€30MacHOCTH Ipu OOpalleHnu ¢
npubopaMM M TEXHUYECKMMH YCTPOMCTBAMH, COXpPAHEHHUs 3/0pOBbS M COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

¢ OCYLIECTBIATh TMOUCK HMH(pOpManMM (U3NYECKOro coAep)kaHuss B ceTH VHTepHeT, Ha OCHOBE
UMEIOIUXCAd 3HAHMM M IyT€M CpPaBHEHHs [JONOJHUTEIbHBIX HMCTOYHMKOB  BBIIEIATH
MH(pOpMaINIO, KOTOPast ABJISIETCS MPOTUBOPEUUBOM UM MOXKET OBITh HEJOCTOBEPHOM;

¢ IICTIOJIb30BAaTh NPU  BBHIMOJIHEHUWH Y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(GU3NYEeCKOTO COJep)KaHUS, CIPABOYHBIE MaTepUalibl, pecypchl ceTu VIHTepHeT;, BIaAeTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMH(GOpMAIMU M3 OJHOH 3HAKOBOM
CUCTEMBI B APYIYIO;
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e CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIC U KpPAaTKUE YCTHBIE COOOIIEHUs, 0000mas nHpopMauo u3
HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJCpKaHUS, B TOM YHUCIE MYOJUYHO MPEICTABIATH
pe3yabTaThl MPOEKTHOW WIIM HCCIIENOBATENbCKOM JEATENBbHOCTH; MPH 3TOM TI'PaMOTHO
WCIOJIb30BaTh M3YyYCHHBI MOHATUHHBIN ammapaTr Kypca (HU3UKH, COIMPOBOXAATH BBICTYILICHHE
MpE3EHTALNEN;

eTIpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB W HCCIENOBAaHUN (DU3MYECKHX IPOILIECCOB PACIPEACIAThH
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Jja4yaMH, CICAUTH 32 BBHITIOJHEHUEM
IJjaHa JACUCTBUH W KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaa B
JeATeIbHOCTD TPYIIIbI; BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBHE, TPOSBIISSt TOTOBHOCTh
pa3pemars KOH(IUKTHL

9 kaacce

¢ IICTIOJIb30BATh IMOHATHS: CUCTEMa OTCUCTA, MaTepHalibHas TOYKa, TPAEKTOPHUS, OTHOCUTEIHbHOCTb
MEXaHHYECKOTO JBHKEHUS, nedopmarus (ympyras, TJIacTH4ecKas), TpPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH; LIEHTP TsKE CTH; aOCOIIOTHO
TBEPOE TEJNO, IIEHTP TSHKECTH TBEPIOIO Tella, paBHOBECHE; MEXaHUYECKHe KOJeOaHUs U BOJIHBI,
3BYK, UH(Pa3ByK U YIbTPa3BYK; JIEKTPOMArHUTHbIE BOJIHBI, IIKana 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaIbHO30PKOCTb, CHEKTPbl UCIYCKaHMS M TOIJIOIIEHUs; aibda, O6era u
raMma-Hu3JIy4eHus, U30TOIbl, A/IepHas SHEPreTHKa;

epa3nIuyaTh  SABJICHUS  (paBHOMEpPHOE M  HEPaBHOMEpPHOE  MPSAMOJMHEWHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE TpPSMOJIMHEHHOE JBIKEHUE, CBOOOJHOE TaJeHUuE TeJl, pPaBHOMEPHOE
JIBUKEHHE 10 OKPYXHOCTH, B3aMMOJCHCTBHE TeJ, PEAKTHUBHOE MABM)KEHHE, KoJyeOaTelbHOe
NBUKEHHE (3aTyXalollue M BBIHY)KJIEHHBbIE KoJieOaHMsI), PE30HAHC, BOJHOBOE JIBHIKEHHE,
OTpakKeHHE 3BYKa, MPSMOJIMHEHHOE pAaCIpOCTpaHEHHE, OTPaKEHHWE U TMpeJOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3lioKeHHE OEIoro CBeTa B CIEKTP U CJIOXKEHHE
CHEKTPaJbHBIX IIBETOB, IUCIEPCUsl CBETa, €CTECTBEHHAas pPaJWOAKTUBHOCTb, BO3HHUKHOBEHHE
JUHENYaToro CIeKTpa U3JIy4yeHus) MO OMUCAHUIO UX XapaKTePHBIX CBOICTB U HA OCHOBE OTIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SIBIICHUE;

¢ PACIIO3HABATh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBJICHUI B OKpyXawleM Mupe (B TOM
yucne (pu3uveckue SBJICHHS B MPUPOJE: MPWIMBHI U OTIUBBI, ABMKeHHE IaHeT CoJiHedHOU
CUCTEMbI, PEaKTHBHOE [IB)KEHHE J>KUBBIX OPraHHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHHUE, CEWCMUYECKUE BOJHBI, I[yHAaMH, 9XO, ILIB€Ta TeJ, ONTUYECKUE SBJICHUS B
npupoje, Ouoyiorhyeckoe JeMCTBHE BUAMMOIO, YIbTPA(QHOIETOBOIO M PEHTIEHOBCKOIO
U3IIy4YeHUH; €CTEeCTBEHHBbI paJHOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJlOaKTUBHOE
U3JIydYeHUE TMPUPOJHBIX MHHEPAJIOB; JACUCTBUE PATUOAKTUBHBIX M3IYYCHUH HA OpraHusM
4eJl0BeKa), MPU 3TOM HEPEeBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CyLICCTBEHHbBIC
CBOMCTBa/MpU3HAKHN (PUZNUECKHUX SBICHUI;

e OTIMCHIBATh M3YUEHHBIE CBOMCTBA TeN W (hU3MUECKUE SIBICHUA, UCIIONB3YS (PU3MUecKue BEIMYMHBI
(cpeoHsis W MTHOBEHHass CKOPOCTb Teja MPH HEPAaBHOMEPHOM JBIDKEHUH, YCKOPEHHUE,
NepeMeleHue, myTh, YIJioBas CKOPOCTb, CHUJIa TPEHUS, CUJla YIOPYTOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOJTHOIO TaJeHus, BEC Teja, UMIYJIbC Telld, UMIIYJIbC CUJIbl, MEXaHHYeCKas
paboTa W MOIIHOCTb, MOTEHIMATbHAS SHEPTUs Tela, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EeMIIH,
MIOTCHIMAJIbHAS DHEPIUs CXKATOM INPYXKUHBI, KHHETHUYECKas HSHEPrus, IMOJHAs MEXaHHYeCKas
SHEprus, MepHoJ M 4YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, IOKAa3aTeNlb IPEIOMIIEHHS CpENbl); NMPU ONUCAaHUM IPABUIBHO TPAaKTOBATh
¢u3n4ecKuil CMBICT UCHOJIb3YEMbIX BEJIWYHMH, 0003HAUYEHUS U €UHUIBI (PU3NYECKUX BEIUYMH,
HaXoJUTh (POPMYJIbI, CBSI3BIBAIOLINE AAHHYIO (U3UYECKYIO BEJIMUMHY C APYIMMH BEIMYMHAMHU,
CTPOMTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

e XapaKTepH30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJICHHS U MPOLIECCHI, UCIOb3Ys 3aKOH COXPAHEHUS
SHEPruHM, 3aKOH BCEMHPHOIO TATOTEHHs, MPUHLUI CYNEPNO3ULHMHM  CUJ, [PHUHIIMII
oTHOcUTENbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJNIOMJIEHHSI CBETA, 3aKOHBI COXPAaHEHUS 3aps0BOI0 M MAaCCOBOIO YUCEN IPU SIIEPHBIX
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peakuMax; TpU ATOM JaBaTh CJIOBECHYIO (OPMYTUPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEMaTHYECKOE BbIPAKEHHUE;

¢ OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOWCTBA TEJl, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH
o0bsicHeHHE U3 2—3 JIOTUYECKUX IIAroB ¢ OMOpPOW HAa 2—3 U3YYEHHBIX CBOMCTBA (DPM3UUECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peIlIaTh PACUCTHBIE 3a/1a4M (OMHUPAOIINECS HA CUCTEMY U3 2— 3 ypaBHEHUI ), UCTIOJIb3Ys 3aKOHBI U
(dopmynbl, cBs3bIBatONIMEe (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHajiM3a YCIOBHS 3a1adu
3aMMChIBaTh KPaTKOE YCJIOBHUE, BBISIBIATH HEJOCTAIOUINE WJIM U30BITOYHBIE JaHHBIE, BHIOMpATh
3aKOHBI W (OpMyJBl, HEOOXOAWMBIC JUIS pEIIeHHs, NPOBOAWTH pPACYCTHl M OLEHHBATH
PEAIMCTUYHOCTD NOJYYEHHOTO 3HaUEHUSI (PU3NYECKON BETMUMHBI;

e PacIio3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTH NMPH MOMOIIH (PU3HMUECKIX METOI0B; UCIIOJIB3YSI
ONMCAHUE HCCIIEIOBAHUS, BBIJIENIATH MPOBEPAEMOE MPENOJIOKEHUE, OLEHUBATh MPABUJIBHOCTD
MOpsiIKa TPOBEACHUS MCCIENOBAaHUS, JeNaTh BbBIBOJbBI, HMHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJIIOJICHUI U OIILITOB;

¢ IPOBOJUTH ONBITHI 1O HAOMIOJEHHIO (U3UYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB Tel
(u3yueHue BTOpoOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUs SHEPrUM; 3aBUCUMOCTh IepHoja
KojeOaHUi MNpPYKUHHOTO MasTHHKAa OT MacChl TIpy3a U JKECTKOCTH MPYKHHBl U
HE3aBHCHUMOCTh OT aMIUIMTYJIbl MajblX KoJeOaHUM; MPSMOJIMHEHHOE pPACIpOCTpaHEHHUE CBETA,
pasioxkeHue Oenoro cBeTa B CIEKTP; M3ydeHHE CBOMCTB H300pakeHHs] B IUJIOCKOM 3epKaje
U CBOWCTB W300paKEHUsI TpeaMeTra B CcOOWparomieil JuH3e; HAOII0JCHUE CIUIONIHBIX |
JUHENYaThIX CIIEKTPOB M3JIyYEHUS): CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO
Habopa 000pyI0BaHMs; ONMCHIBATH XOJI OTBITA U €0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOIBL;

¢ IPOBOJIUTH TPU HEOOXOJAMMOCTH CEpPHIO MPSIMBIX H3MEPEHHH, ompezenss cpeiHee 3HAaueHHE
u3MepsieMoil BenuuuHbl ((PoKycHOe paccTositHue coOuparomiei JHH3bI); 00O0CHOBBIBaTH BBIOOP
croco0a M3MEPEeHHsI/M3MEPUTEITHLHOTO IPHOO0Pa;

¢ IPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH C HCIOJIB30BAHMEM MPSIMBIX
U3MepeHull (3aBUCUMOCTh MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM ABWKEHUU 0€3 HayalbHOMN
CKOPOCTH; IIepuojia KoyebaHuil MaTeMaTH4eCKOT0 MasgTHHUKA OT JIIMHBI HUTHU; 3aBUCUMOCTH yrja
OTpaKeHMsI CBETa OT yIJIa MaJeHUsi U yrja MpeJoMJIEHUS OT Yrjla MajJeHus): IUIaHUPOBATh
UCCIIeIOBAaHUE, CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY, (PUKCHpPOBATH PE3yabTaThl MOITY4YEHHOM
3aBUCUMOCTHU (PU3NYECKUX BETUYMH B BUE TaOIUI ¥ TpaduKOB, AeTaTh BBIBOJBI IO pE3yabTaTaM
UCCIIeIOBAHUS;

¢ IPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3UUECKUX BEIUYUH (CpeAHsisli CKOPOCTh U YCKOpPEHHUE Tema
[P PaBHOYCKOPEHHOM JIBWXKEHUH, YCKOpPEHHE CBOOOTHOTO MAaJCHUS, KECTKOCTh MPYKUHBI,
KO3 (GUIMEHT TPEeHUS CKOJBKEHHUS, MeXaHuyeckas paboTa M MOIIHOCTb, YacTOTa U MHEPUO]
KoJeOaHUi MaTeMaTH4eCKOro M NPYKUHHOTO MAasTHHUKOB, OINTHYECKas CHIla coOuparomiei
JUH3bI, PaJUOAKTHBHBIA (DOH): IUTAHUPOBATH U3MEPEHHUS;, COOHpATh HSKCIEPUMEHTAILHYIO
YCTaHOBKY U BBINOJHSITh U3MEPEHHUS], CIeAys MPEUI0KEHHON UHCTPYKIIMU; BBIYUCIATh 3HAUCHHE
BETMYMHBI U aHAJIM3UPOBATh IMOJIyYEHHBIE PE3yJIbTaThl C YUCTOM 3aJaHHOW MOTPEIIHOCTH
HU3MEPEHUI;

e COOJIO/IaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

e pa3IMyaTh OCHOBHBIE TMPHU3HAKM M3YYEHHBIX (PU3UYECKHX MOJIENel: MaTepuaabHas TOYKa,
a0COJIIOTHO TBEP/OE TENIO, TOUCUHBIH UCTOUHUK CBETa, JIy4, TOHKas JIMH3a, MJIaHEeTapHas MOJIENb
aTOMa, HYKJIOHHasi MOJIEJIb aTOMHOTO S7pa;

e XapaKTepU30BaTh HPUHLMIbBI JECHCTBUS H3Y4EHHBIX MPUOOPOB M TEXHMYECKHX YCTPOWUCTB C
OMOpoi Ha WX omMcaHUs (B TOM 4YHUCIE: CIUAOMETp, JATYMKH IOJIOKEHHs, PACCTOSHUS U
YCKOPEHHUs, pakeTa, »3X0JO0T, OYKM, TMepHucKom, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), MCHOiB3ys 3HaHMS O CBOMCTBax (pu3MuecKux
SABJICHUH U HEOOXOMMBbIe (pU3MUECKHE 3aKOHOMEPHOCTH;

¢ JICTIIOJIb30BAaTh CXEMbl M CXEMaTHMYHbIE PUCYHKM HW3YYEHHBIX TEXHUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTMUYECKHX MPOIIECCOB MPHU PEIICHUH YUeOHO-IPaKTHUECKUX
3aJa4y; ONTUYECKHE CXEMbI Ul MOCTPOEHUS M300paKEHUH B IUIOCKOM 3€pKajle U COOHMparoIien
JIMH3E;
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¢ IPUBOJIUTh TPUMEPBI/HAXOAUTh HH(GOPMAIMIO O MpPUMEpax MPAKTHUYECKOTO HCIIOJIBb30BAHMS
(bU3NYeCKUX 3HAHWI B TIOBCEIHEBHON KU3HU /sl 0OecriedeHus: 0€301MacHOCTH TpU OOpaIIeHNH ¢
npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbSl U COONIOACHHUS HOPM
9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEH Ccpele;

e OCYLIECTBIATH MOMCK MHPOpPMALUU (PU3HMUECKOTO COAepKaHus B ceTH MHTEpHET, caMOCTOATEIBHO
(dopMynupys TOMCKOBBIK 3ampoc, HAXOAWTh IYTH OIPENENICHUS TOCTOBEPHOCTH MOJYyYEHHOM
nH(pOpMAIMY HAa OCHOBE UMEIOIIMXCS 3HAHUN M JONOJHUTEIbHBIX HICTOYHUKOB,;

¢ YICIIOJIb30BAaTh IIPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUIl  HAY4YHO-NOMYJISAPHYIO  JIUTEpaTypy
(GU3NIECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepUaNIbl, pecypchl ceTh VIHTepHeT, BIaJeTh
IpUeMaMH KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALMKU U3 OJHONH 3HAKOBOM
CHCTEMBI B APYTYIO;

eCO3/1aBaTb COOCTBEHHBbIE IMCHbMEHHBIE U YCTHbIE COOOIIEHHS HAa OCHOBE HMH(OpMAIUU U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEPKAHUSA, IYOJIMYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHOM MJIM HCCIIEOBATEIbCKON JAEATEIbHOCTH; IMPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHbIN MOHATUHHBINA anmapar U3y4yaemoro pasfjena (GU3UKH U COMPOBOXKJIATh BBHICTYIUIICHHUE
Mpe3eHTalkel ¢ ydeToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE INVIAHVUPOBAHUE

7 KJacc
KoaudecTBo yacoB
Ne | HammeHoBaHUe  pa3fgejioB M TeM Yuer padouei NporpamMmsl | JJIeKTpOHHbIe  (uudpoBbIE)
BCEro | KOHTPOJI | 1abopa
n/n | nporpaMmmael BOCITUTAHUSA o0pa3oBaTe/ibHbIE PECYPCHI
bHEIE TOPHBbIE
padoTsl | padoThI
Pa3nen 1 «®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MHPa»
1.1. | ®usuka — HayKa O IPUPOIEC 2 PopmrpoBarnie AYBCTBA | hiins://www.yaklass.ru/p/fizika/
OTBCTCTBCHHOCTH M J0JTa TCPeNL| 7_ |ass/nachalnye-svedeniia-
Ponunoii, waeHtndukanus ceds B 11860
KauecTBe rpaxigaHuHa Poccum.
®opMUpOBaHWE TPEACTABICHUN O
Hay4YHOUW KapTHUHE MHPA.
1.2. | ®usnyeckue BEIUYNHEI 2 2 https://www.yaklass.ru/p/fizika/
7-klass/nachalnye-svedeniia-
11860
1.3 | EcTecTBEHHO - HAy4HBI METO] TO3HAHUS | 2 1 https://www.yaklass.ru/p/fizika/
7-klass/nachalnye-svedeniia-
11860

Hroro no pazneuy: 6



https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860

Paznen 2 «HepBOHa‘laJILHLIe CBCICHHUSA 0 CTPOCHUH BELIECTBA»

2.1. | Crpoenue BeniecTBa

2.2.| JIpwkeHHEe U B3aWMOJICWCTBHE  YaCTHI]
BEIECTBA

2.3. | ArperaTHbie COCTOSTHUS BEIIECTBA

OcBoeHue 0OIIEHayYHBIX METOJIOB:
HaOJIIOZIeHUe, BEIIEeCTBA H3MEpPEHHE,

JKCIIEPUMEHT, MOIEJTMPOBAHHUE.
dopmupoBaHHE OCO3HAHHOTO,
YBAXKXUTCIBHOI'O u

JTOOpOXKENaTeTbHOTO OTHOIICHHUS K
JPYroMY 4YelIOBEKY.

https://resh.edu.ru/subject/lesso
n/1533/start/

https://www.yaklass.ru/p/fizika/
7-klass/stroenie-veshchestva-
11123/stroenie-veshchestva-
molekuly-i-atomy-11332

https://interneturok.ru/lesson/ph
ysics/7-klass/pervonachalnye-
svedeniya-0-stroenii-
vewestva/vzaimodeystvie-
molekul-agregatnye-
sostoyaniya-veschestva

Hroro no pazaeny: 6

Paznen 3 «/IBu:keHHe U B3aUMO/IeiiCTBHE TeJ»

3.1.

MexaHuueckoe JBUKCHUE

3.2.

I/IHepHI/IH, Macca, IJIOTHOCTb

dopmupoBaHue OTBETCTBEHHOTO
OTHOUICHUS K yYEHUIO, TOTOBHOCTH U
crocoOHOCTH  oOywarommuxcs K
CaMOpa3BUTHIO M CaMOOOpPa30BaHUIO
Ha OCHOBE MOTHBAIIMU K OOYYCHHIO U
TIO3HAHHMIO.

https://resh.edu.ru/subject/lesso
n/1488/start/

https://www.yaklass.ru/p/fizika/
7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864/chto-



https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/stroenie-veshchestva-molekuly-i-atomy-11332
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/stroenie-veshchestva-molekuly-i-atomy-11332
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/stroenie-veshchestva-molekuly-i-atomy-11332
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/stroenie-veshchestva-molekuly-i-atomy-11332
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-tel-11864/chto-takoe-inertciia-11867/re-14ea537f-7729-4fa1-adc7-35d5f1ebdfb3
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-tel-11864/chto-takoe-inertciia-11867/re-14ea537f-7729-4fa1-adc7-35d5f1ebdfb3
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-tel-11864/chto-takoe-inertciia-11867/re-14ea537f-7729-4fa1-adc7-35d5f1ebdfb3

3.3.

Cua. Bunsr cunn

10

takoe-inertciia-11867/re-
14ea537f-7729-4fal-adc7-
35d5f1ebdfb3
https://interneturok.ru/lesson/ph
ysics/7-klass/vzaimodejstvie-

tel/vidy-sil

https://interneturok.ru/lesson/ph
ysics/7-klass/vzaimodejstvie-
tel/vidy-sil
https://www.yaklass.ru/p/fizika/
7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864/chto-
takoe-sila-sila-gravitatcii-sila-
tiazhesti-11870/re-fd13fa45-
2330-4e17-88ce-1c988842874a

Hroro no pazneny: 20

Pa3nen 4 «/laBjieHHe TBEPAbIX TeJl, JKUAKOCTEH H ra3zoB»

4.1. | laBieHue. [Tepenaua nasieHud | 4
TBEPABIMU TEIIAMH, JKHIKOCTSIMHU M Ta3aMHu
4.2. | JlaBIeHHE KUIKOCTH 4

KpI/ITI/I‘lHOCTL MBIIIJICHH A,
HWHHUIIKMAaTHBA, HaxoJ4nuBOCTb,
AKTHUBHOCTb IIpu PCLIICHUN

¢dusnueckux 3amad. DopmupoBaHUE
IIEHHOCTH 3/I0POBOTO U 0€30I11acHOro
o0pa3a KU3HH.

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881/chto-takoe-
davlenie-i-sila-davleniia-11882

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-



https://interneturok.ru/lesson/physics/7-klass/vzaimodejstvie-tel/vidy-sil
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https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-tel-11864/chto-takoe-sila-sila-gravitatcii-sila-tiazhesti-11870/re-fd13fa45-2330-4e17-88ce-1c988842874a
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4.3.

AtMmocdepHoe naBieHune

4.4,

HelictBue  KUIKOCTH
MOTPY’KCHHOE B HUX TEJIO

n

rasa

Ha

zhidkostei-i-gazov-sila-
davleniia-11881

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881

https://www.yaklass.ru/p/fizika/
7-klass/davlenie-tverdykh-tel-
zhidkostei-i-gazov-sila-
davleniia-11881

Hroro no pazaeny: 21

Pa3nen 5 «PadoTa 1 MOKHOCTH. JHEPTrUs»

5.1.

PaboTa n MOIIHOCTB

5.2.

HpOCTHe MCXaHU3MBbI

(DOpMI/IpOBaHI/Ie OCHOB 3KOJIOTHYECKOM

KYJIbTYpbI COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIICHHUS.
OCBOEHHOCTh ~ COIMAIBHBIX  HOPM,

OpaBU IOBEIEHUs, poed u (hopm
COLMAIBHOW JKM3HU B Tpylnmax u
cooO1iecTBax.

https://www.yaklass.ru/p/fizika/
7-klass/poniatie-raboty-v-
fizike-moshchnost-energiia-
11875

https://www.yaklass.ru/p/fizika/
7-klass/poniatie-raboty-v-
fizike-moshchnost-energiia-
11875/prostye-mekhanizmy-
rychag-naklonnaia-ploskost-



https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazov-sila-davleniia-11881
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/prostye-mekhanizmy-rychag-naklonnaia-ploskost-11878
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/prostye-mekhanizmy-rychag-naklonnaia-ploskost-11878
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/prostye-mekhanizmy-rychag-naklonnaia-ploskost-11878
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/prostye-mekhanizmy-rychag-naklonnaia-ploskost-11878
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/prostye-mekhanizmy-rychag-naklonnaia-ploskost-11878

ITPOI'PAMME

11878

5.3. | Mexanuieckas SHEpPTUs 5 1 https://www.yaklass.ru/p/fizika/
7-klass/poniatie-raboty-v-
fizike-moshchnost-energiia-
11875/energiia-kak-
fizicheskaia-velichina-vidy-
energii-12347

Hroro mo pazmemy: 12

Pe3epBHoe Bpemsi: 3

OBIIEE KOJIUYECTBO YACOB 11O |68 5 8

8 kiacce

KoanuecTBo 4acoB

Ne | HamMeHOBaHUe Ppa3ieioB M TeM
n/n | nporpaMmasl

BCEro

KOHTP
0JIbHBbI
e
pador
bl

npa
KTH
YecK
ue
pado
ThI

Yuér paboueii
BOCIIUTAHUS

NMPOrpaMmbl

JJIeKTPOHHBbIE (undposbie)
o0pa3oBaTe/ibHbIE pecypchl

Pasznea 1 «TemioBble iBJIeHUD



https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347
https://www.yaklass.ru/p/fizika/7-klass/poniatie-raboty-v-fizike-moshchnost-energiia-11875/energiia-kak-fizicheskaia-velichina-vidy-energii-12347

1.1. | CtpoeHue u cBOMCTBA BELIECTBA 7 1

1.2. | TenoBBIE IPOLIECCHI 23 2 5

®opMUpOBaHKUE TPEACTABICHUI
0 HAYYHOM KapTHHE MUpA.
Oco3HaHHOE, YBOXXUTEIHHOE U
J0OpOosKeIaTeTbHOE OTHOIIIEHUE
K IPyroMy 4eJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO,
KYJIbType, A3bIKY, Bepe,
rpaXkJIaHCKOM MO3UIIHH.
['oTOBHOCTH U CITOCOGHOCTH
00yJaronuxcsi K CaMOpPa3BUTHIO
U caM000pa30BaHUIO HA OCHOBE
MOTHUBAIIMU K OOyUEHUIO U
MO3HAHUIO.

h /lwww.vaklass.r fizika/7-
kl roenie-veshchestva-1112

h Jwww.vaklass. ru/p/fizika/8-

klass/izmenenie- ianiia-

veshchestva-141552/plavlenie-i-
verdevanie-tel-temperatura-

plavleniia-163759

h Jiwww.vaklass. ru/p/fizika/8-

klass/izuchaem-teplovye-

iavleniia-12324/teplovoe
vizhenie-sviaz-temper. -tela-
-skorostiu-dvizheniia-molekul-

12325

h Jwww.vaklass. ru/p/fizika/8-
klass/izmenenie- ianiia-

veshchestva-

Hroro no pazneay: 30

Pasznen 2 ((3HeKTpI/I‘leCKI/Ie U MArHUTHBIC ABJCHUSNA



https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-sostoianiia-veshchestva-141552/plavlenie-i-otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/teplovoe-dvizhenie-sviaz-temperatury-tela-so-skorostiu-dvizheniia-molekul-12325
http://www.yaklass.ru/p/fizika/8-
http://www.yaklass.ru/p/fizika/8-

2.1. | DnexTpudeckue 3apsiabl. 3apsokeHHbIE | 6 1
TeJla ¥ UX B3aNMOJECHCTBHE

2.2. | ITocTOSTHHBIH AMEKTPHUECKUI TOK 21 10

2.3. | MarHuTHbI€ sSIBIICHUS 4 2

OcBoeHnue o0LIeHayYHbIX
METOIOB: HAOIIOAEHUE,
U3MEPEHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE.
PopMHUpPOBaHHE OCO3HAHHOTO,
YBaXUTEIHLHOTO
T0OpPOXKENATETHHOTO
OTHOIIIEHUS K IPyroMy
YEJIOBEKY.

BiustHue sneKTpoMarHuTHBIX
W3JIyYEHU Ha )KUBbIE
OpPraHU3MBI.

DopMHUpPOBAHHE OCHOB
9KOJIOTHYECKOU KYJIbTYpbI
COOTBETCTBYIOLIEH
YPOBHIO
3KOJIOTMYECKOTO MBIIUICHHUS.
OTBETCTBEHHOE OTHOILIEHUE K
YYEHHIO, TOTOBHOCTh U
CIOCOOHOCTH 00YJArOIITUXCS K
CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOyYSHHIO U
MO3HAHHUIO.

®opmupoBanue
KOMMYHUKATUBHOM
KOMITETEHTHOCTH B OOIIIEHUHU U
COTPYAHHYECTBE CO
CBEpPCTHUKAMH, y4eOHO-
HCCIeI0BaTEIbCKOM,
TBOPYECKON U
JeSTETbHOCTH.

Jpyrux

COBPEMEHHOMY

BUJIOB

h J//www.vaklass.r fizika/8-
kl izuchaem-elektricheskie-

javleniia-12351

h //www.vaklass.r fizika/8-

klass/izuchaem-elektricheskie-



https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851

2.4. | DnexTpoMarHuTHAsE WHIYKIUS 4 1 1 https://www.vaklass. ru/p/fizika/9-

kl lektromaanitnoe-pole-

26/chto-takoe-
lektromaagnitnaia-induktciia-
532779

Hroro mo pa3neny: 35

Pe3epBHOe Bpemsi: 3

OBIIEE KOJIMYECTBO YACOB IIO |68 4 20
ITPOI'PAMME



https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779

9 kaacce

KounyecTBo
4acoB
Bcero | KoH | Jlad . .
Ne | HammeHoBaHHMe pa3jeioB o Tpo | opat Yuér paboueii NporpaMmsbl | DJIeKTPOHHbBIE (uudgposbie)
1/ | TeM NPOrpamMMblI NbH | opn | BOCHMTAHHS o0pa3oBaTebHbIE pecypchl
ple | bIe
pad | pa6o
OTbI | ThI
Pa3)1e.11 1 «Mexannyeckue sIBJCHHU»
1.1 | Mexanuueckoe JBWXKeHue | 12 1 3 WHTennekTyaabHOe BOCIIUTAHUE. https://www.yaklass.ru/p/fizika/9-klass/zakony-
CIOCOOBI €r0 OMMCAHUS dopMHUpOBaHUE MTPEICTABICHHI dvizheniia-tel-osnovy-kinematiki-12594
0 HAy4YHOU KapTHUHE MUpAa.
. ['oTOBHOCTB M CIOCOOHOCTH -
1.2 | B3aumopeiictue Tein 22 1 2 5 https://www.yaklass.ru/p/fizika/9-klass/zakony-
ODYHAIOIIHMXCA K CAMOPA3BHTHIO dvizheniia-tel-osnovy-kinematiki-12594
U caM000pa30BaHUIO HA OCHOBE
MOTHBAIIIH K OOYYEHUIO U
1.3 | 3akoHBI COXpaHEHUS 10 1 2 MO3HAHHUIO.

dopMupOBaHUE YYBCTBA
OTBETCTBEHHOCTH M JIOJITa IIEPeT
Ponunoit, unentudukanus ceos
B KayeCTBe rpakaaHuHa Poccun
HuTemnekryanbHOe BOCIIUTAHHUE.
OcBoeHue o01IeHayIHbIX
METOZOB: HAOIIOIEHHE,
U3MEpEeHUE, IKCIIEPUMEHT,
MOIETTUPOBaHUE

https://www.yaklass.ru/p/fizika/9-klass/zakony-

dvizheniia-tel-osnovy-kinematiki-12594



https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594

Hroro no pazneny: 44

Pasznea 2 «Mexannueckne KoOJe0AHUS U BOJHBD)

2.1

Mexanuueckue KojiebaHus

2.2

MexaHnyeckue BOJIHBL. 3BYK

®opMHUpOBaHUE YyBCTBA

OTBETCTBEHHOCTH U JIOJTA MEepe]
Ponunoit, unentudukanus ceds
B KadecTBe TpaxaannHa Poccun

HHTennexkTyalbHOE BOCIIUTAHUE.

OcBoeHue 0011eHayYHbIX
METOI0B: HaOJIIOIEHNE,
M3MEpeHue, SKCIIEPUMEHT,
MOJICITUPOBAHNE

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-zvukovye-

volny-18755

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-zvukovye-

volny-18755

Hroro no pazaeny: 9

Pa3nen 3 ((3HeKTp0MaFHI/[THOC moJie 1 3JICKTPOMArHuTHbLIC BOJIHBD)>

3.1 | OnekTpomarHutHoe Tmoje W | 8 1 1 3nopoBrecOeperatoiiee
AJIEKTPOMATrHUTHBIE BOJIHBI BOCTIUTaHKE. BinsHue

AJIEKTPOMATHUTHBIX H3ITydCHUH
HAa YKUBBIEC OPraHU3MBI. https://www.yaklass.ru/p/fizika/9-
TpymoBoe BoCITUTaHUE. klass/elektromagnitnoe-pole-535026
OCBOCHUS IPAKTHYECKOTO
NPUMEHCHHS HAYYHBIX 3HAHHUN
(bU3KMKY B KU3HHU.

Hroro no pazneny: 8

Pazgen 4 «CBeToBbIe SIBJIEHUD)

4.1 | 3akoHBI pacCIpOCTPaHEHUs CBETa | 5 2 DKOJIOTUYECKOE BOCIIUTAHUE.

10



https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026

4.2 | JIMH3BI U ONITHYECKUE TPHOOPHI

4.3 | PaznoxeHue 0Oelloro cBera B
CIIEKTP

OTBETCTBEHHOE OTHOLIEHHE K
YUEHUIO, TOTOBHOCTb U
CHOcOoOHOCTh 00YJAOLITUXCS K
CaMOpa3BUTHIO U
caM000pa30BaHNIO HA OCHOBE
MOTHBAIMU K OOyYEHUIO U
MO3HAHMUIO.

dopmupoBaHHE
KOMMYHUKAaTUBHOMN
KOMIIETEHTHOCTH B OOIIIEHUHU 1
COTPYJHHYECTBE CO
CBEpPCTHUKaMH, yueOHO-
HCCIIEJ0BATEIIHLCKOM,
TBOPUECKOM W JpYyruX  BHUJOB
NESTEIbHOCTH.

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-svetovye-iavleniia-131515

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-svetovye-iavleniia-131515

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-svetovye-iavleniia-131515

Hroro no pazneay: 14

Pasznen 5 «KBaHTOBBIC ABJICHUA»

5.1 | Ucnyckanue u OTJIOIEHUE
CBETa aTOMOM

5.2 | CTpoeHue aTOMHOTO sJipa

DKOJIOTHYECKHUE MTPOOTIEMBI
pabOThI AaTOMHBIX
3JIEKTPOCTAHIIMH.
I'oTOBHOCTB M CLIOCOOHOCTH
BECTH JUAJIOT C IPYTHUMH
JIOALMH U TOCTUIaTh B HEM
B3aMMOIIOHUMAaHUS
(mpenTuduKanus ceds Kak
MOJIHOTIPABHOTO CYObEKTa

https://resh.edu.ru/subject/lesson/5909/start/484
92/

https://resh.edu.ru/subject/lesson/5845/start/151
635/

11



https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/

5.3 | SnepHbie peakiuu 7 1

0O0IIIeHUs, TOTOBHOCTD K
KOHCTPYHPOBAHHIO 00pa3a
napTHepa 10 JUaJIory,
TOTOBHOCTb K
KOHCTPYMpPOBaHUIO 00pasa

JIOTTYCTUMBIX CIIOCOOOB AHAJIOTA.

https://resh.edu.ru/subject/lesson/4918/start/484
63/

Hroro no pazaeny: 15

Paznen 6 «I1oBTOPUTEIHLHO-000AIOIIMIT MOLYJIBY»

6.1 | Cucremaruzauuss u o0000meHue | 12 1
MPEIMETHOTO  COAEPIKaHUSA U
OIIBITA JEATENBHOCTH,

NpHOOPETEHHOTO TIPH W3yYCHHUU
BCEro Kypca (pu3uku

Hroro no pazaeny: 12

OO01ee KOJIM4eCTBO YaCOB 102 7

19

12



https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
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